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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no mMaTeMaTuKe yriyOJEHHOTO YPOBHS AJi1 00YyYarOLUIMXCsl HA YPOBHE
cpeaHero oobmero oOpaszoBaHusi paszpaborana Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K MaTEeMaTHYECKOMY
o0pa30oBaHWI0, M TpPaguIUi pocCUUCKOro oOpa3zoBaHus. Peanusamust mporpamMmsl
Mo  MaTeMaTHKe  OOecreuMBaeT  OBJIAJICHUE  KIIOUYEBHIMU  KOMIIETEHIIMSMH,
COCTaBIIIOIIMMHM OCHOBY JJii CaMOpPa3BUTUS U  HENPEPHIBHOIO 00pa3oBaHMUS,
LEJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATENILHOTO PAa3BUTHUS TUYHOCTH
00y4Jaromuxcs.

B nporpamme nmo maremaTuke y4TeHBI UeH U MoJokeHUs: «KOHIENInu pa3BUTUS
MaTemaTudyeckoro ooOpasoBanusi B Poccuiickoit ®enepaunuu». B coorBercTBHMC
Ha3BaHHEM KOHIICTIIIMM MaTeMaTHYecKoe oO0pa3oBaHUE JOKHO, B YACTHOCTH, PEIIaTh
3alayy obOecriedeHHus HEOOXOJUMOTO CTpaHe 4YHciia O0ydJaromuxcs, maTeMaThuecKas
MOJIFOTOBKA KOTOPBIX JOCTATOYHA [JIsi MPOAOJKEHHS OOpa3oBaHUs IO Pa3IUYHBIM
HAIPaBJICHUSIM, BKJIIOYAsl MIPENO/IaBaHNEe MAaTEMaTHUKH, MaTeMaTHYeCKUE UCCIIEIOBaHMS,
paboty B cepe MHOOPMAIIMOHHBIX TEXHOJOTUM W JPYruX, a TakkKe obOecreueHus
JUTSL K&KJ0T0 00y4aronierocsi BO3MOKHOCTHU JIOCTHXKEHUSI MaTEMAaTUYECKOM MOATOTOBKU
B COOTBETCTBHU C HEOOXOIMMBIM €My ypoBHeM. VIMeHHO Ha pelieHue 3TUX 3a7ad
HaIleJIeHa porpaMMa o MaTeMaTHKe yriayO0iaEéHHOro YPOBHSI.

B »snoxy uudposoit Tpanchopmaiuu Bcex chep UETOBEUECKOH NEATeTbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0€3  Xopollei
MaTEMaTUYECKON MOATOTOBKU. DTO OOYCIIOBIEHO TEM, YTO B HAIIM JHHU PACTET YUCIIO
CIEIUANBHOCTEH, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHEM MaTEMaTHKU:
U B chepe DKOHOMUKH, U B OuM3HEcCe, W B TEXHOJOTHMYECKHUX OOJIACTIX, U JdaxKe
B TyMaHuTapHbeIX cdepax. Takum oOpa3oMm, Kpyr oOydaromuxcs, IJIs KOTOPBIX
MaTeMaTUKa CTAaHOBUTCA 3HAYMMBIM MpeaMeToM, (QyHIaMEHTOM 0Opa3oBaHMs,
CYIIECTBEHHO pacmupsiercsi. B Hero BXoaaT He TONBKO OOy4YarolIuecs, TUIaHUPYIOIIUe
3aHUMAThCSI TBOPYECKOM H HCCIEAOBATENIbCKOW paboToil B 00JacTH MaTeMaTHKH,
uHdopMaTHKY, HU3MKH, YKOHOMHUKHU U B JAPYTUX OOJACTSIX, HO M T€, KOMYy MaTeMaTHKa
HY>KHA JUIsl UICTIONIb30BaHMsI B PO eCcCUsX, He CBI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTHP MAaTEMAaTUKH OOYCJIOBIIEHA TeM, 4YTO €€ MpeaMEeTOM
ABIAIOTCS (QyHAAMEHTAIBHBIE CTPYKTYPHI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIMIEHUS, (DYHKIIMOHAIBHBIE 3aBUCUMOCTA W  KaTerOpUHU
HEONpeAeNEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIBITE,
70 TOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHSA HAYYHBIX M TEXHOJOTMYECKHUX
unei. be3 KOHKPEeTHBIX MaTEeMaTUYECKUX 3HAHWI 3aTPYJAHEHO MOHWMAaHWUE TPHUHIIUIIOB
YCTPOMCTBA U HCIOJIb30BaHUSA COBPEMEHHON TEXHUKH, BOCHPUSITHE U WUHTEpIpPETALUs
pa3HOOOpa3HOW  COLMANIBHOM, 3IKOHOMUYECKOM, TMOJUTHUYECKONH  HH(opMaIuuy,
ManoddexTrBHA IOBCEIHEBHAs MpaKTUYecKas HAesTeabHOCTh. Bo MHoOrux cdepax
po¢eCCUOHATBLHOM AESITENBbHOCTH TPEOYIOTCS YMEHUS BBITIOJIHATh PACYEThI, COCTABIATh
QITOPUTMBbI, TPUMEHATh (POPMYJIbI, TPOBOJUTH TE€OMETPUUYECKUE HU3MEPEHUs W



MOCTPOCHUS, YUTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HHPOPMAITHIO
B BUJIC TaOJHII, TUarpaMM Hu TpaduKoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydailHbIX
COOBITHI.

OmHOBPEMEHHO ¢ pacuupeHreM chep MPUMEHEHUS MaTEeMaTHKA B COBPEMEHHOM
o0OmiecTBe BCE 0ojiee BaXHBIM CTAHOBUTCS MATEMATHYECKUH CTHIbL MBIIIICHHS,
TIPOSIBJITIONINICS B OMpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B Tmpomecce wu3ydeHUs
MaTeMaTHKH B apCeHaj]l NPHEMOB M METOJOB MBIIUICHUS YEJIOBEKA €CTECTBCHHBIM
o0pa3oM BKJITIOYAIOTCS WHAYKIUS B ASAYKIUS, 0000IIeHNE W KOHKPETU3AIIHSI, aHATU3 U
CUHTE3, KIacCU(pUKAIUI U CUCTeMaTH3allus, a0CTparupoBanue u aHajaorus. OOBEKTHI
MaTEMaTUYCCKUX YMO3aKIFOUCHHUM, TIpaBWJIa WX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHM3M  JIOTHYECKUX  IOCTPOCHHM,  CIIOCOOCTBYIOT  BBIPaOOTKE  yMEHUSA
dbopMyHpoBaTh, 0OOCHOBBIBATh W JOKA3bIBATh CYXACHHUS, TEM CaMbIM (OPMHPYIOT
JOTUYCCKUN CTHJIb  MBIIUICHUS. Bemymas poiab  NPUHAIICKHT MaTeMaTHKE
B ()OPMHPOBAHUN AITOPUTMUYECKONW KOMITOHCHTHI MBIILJICHUS W BOCIIMTAHWH YMEHUH
JCHCTBOBaTh 1O 3aJaHHBIM  aJTOPUTMaM, COBCPIICHCTBOBATh HW3BECTHBIC W
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemnieHus 3ajad — OCHOBBI JUIS OPTaHHU3aIllUU
y4eOHOM JESITeIbHOCTH Ha YypOKax MaTEeMaTUKH — Pa3BHBAIOTCA TBOpPYECKas W
NPHUKJIaTHASE CTOPOHBI MBIIIIJICHUSI.

OOyuyeHne mMaTeMaTHUKe TAET BO3MOXKHOCTh Pa3BHUBAaTh Y OOYYAIOIIMXCS TOYHYIO,
palMoHaIbHYI0 W WH(GOPMATHBHYIO pe4Yb, YMEHHE OTOHMpaTh HauOOJee MOIXOISAIINC
SI3BIKOBBIC, CHMBOJIMYCCKHE, TpadUUYeCKUe CpPEJCTBA I BBIPAKCHUS CYXICHUH H
HATJISTHOTO MX IIPEICTaBIICHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIE KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCS 00IIIee 3HAKOMCTBO C METOIaMH TIO3HAHUS JCHCTBUTEIBHOCTHU, MIPEACTABICHHE
O TMpeaMeTe U METOJE€ MaTeMaTHKH, €ro OTIMYMUSIX OT METOJIOB €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHHS MaTeMaTUKH IS PelieHus
HAYYHBIX U MPUKIATHBIX 33/1a4. TakuM 00pa3oM, MaTeMaTuieckoe 00pa3oBaHKe BHOCHUT
CBOH BKJIaJ B (hOpMUpOBaHUE OOIIEH KYJIbTYphl YeJIOBEKA.

N3yyenne MareMaTuku CIOCOOCTBYET JCTETHMUYECKOMY BOCIIMTAHHMIO YEIOBEKa,
MOHUMAHUIO KpPAacoOThl U HU3AMIECTBA MATEMaTHYECKUX PACCYKICHUM, BOCIPHUSTHIO
reOMETPUIECKUX POPM, YCBOCHHIO UIEH CUMMETPHH.

[TpuoputeTHpiMu 1esIMU 00y4ueHUst MmaTemaTrke B 10—-11 knaccax Ha yrnyOnéHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

dbopMupOBaHUE TIEHTPAIBHBIX MATEeMAaTHYECKUX TIOHATHA (YUCIO, BEITWYMHA,
reoMeTpudeckas (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIMSA, MPOU3BOIHAS,
WHTETpaj), 00eCMeYNBAIOIINX MTPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0Opa3oBaHus 00y4YaIONTUXCS;

MOJBEICHHE OOYYaroNMXcss Ha JOCTYMHOM JUIsl HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTUKH W OKPYKAIOIIEr0 MHUPa, TOHUMAHUIO MAaTEeMAaTHKN KaK YacTH
o0Iel KyJIbTYpBI YEIIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOYYarOIIMXCS,
MO3HABATEILHON aKTHBHOCTH, MCCIIEIOBATEILCKUX YMEHUM, KPUTHIHOCTH MBIIUICHHUS,



MHTEpeca K U3YYEHUIO MaTEeMAaTHKH;

dbopmupoBaHue (PYHKIHMOHAIBHOM MaTeMaTHYeCKOM TPaMOTHOCTH: yMEHUs
pacro3HaBaTh MaTEMAaTHUYECKHUE AaCHEKThl B PEalbHBIX JKU3HEHHBIX CHUTYyalUsIX
U TpU U3YYCHUU JPYTUX Y4YEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (OpMyIUpOBaTh MX Ha S3bIKE MaTeMaTUKH M  CO3/aBaTh
MaTeMaTU4eCKUe MOJCNIH, NPUMEHATh OCBOCHHBIM  MaTeMaTUYECKHH  ammapar
JUISL pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3aj]]ady, MHTEPIPETUPOBATH U OIEHUBATH
MOJTyYEHHBIE PE3YJIbTaTHI.

OCHOBHBIMHU JIMHUSIMU cojiepkaHusi MatemaTuku B 10—11 kmaccax yriyOi€HHOTO
ypOBHS  SBISIOTCS: «Yucna U BBIUMCICHHS», «Anrebpa» («Anredbpanueckue
BBIp@KEHUs», «YPaBHEHUS U HEpaBeHCTBa»), «Hadanma maTemaTH4ecKoro aHammzay,
«Teomerpusa»  («'eomerpuueckue Gurypsl ©u HuX CBoMcTBa», «l3MepeHue
TEOMETPUYECKUX BEIMYMH»), «BeposarHocth u cratuctuka». JlaHHbIe JUHUN
pa3BHUBAIOTCA MapajuIeNIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOMW, OJHAKO
HE HE3aBUCHUMO OJIHA OT JPYroH, a B TECHOM KOHTaKTe U B3aumoeicTBun. Kpome 3Toro,
uX OOBEIMHSET JIOTMYECKAas COCTABJISIONIAs, TPAJAWIIMOHHO TMPHUCYIIAas MAaTeMaTUKE U
MPOHM3BIBAIOIIAS BCE MaTEMaTHUUYeCKHME KypChl U COAEp)KaTeJIbHBIC JIMHUHU.
ChopmynupoBannoe Bo ®I'OC COO tpeboBaHHMEe «yMEHUE ONEPUPOBATH MOHSATUSIMU:
OTpeJieieHre, aKCMoMa, Teopema, CIEeACTBHE, CBOWCTBO, NMPU3HAK, T0KA3aTEIbCTBO,
PaBHOCHIIbHbBIE dbopMynHpOBKH,  yMeHHEe  (GOpMyIHpoBaTh  OOpaTHOE U
IPOTUBOMOJIOKHOE  YTBEP)KJICHHE, TPUBOAUTH TNPUMEPbl U  KOHTPHPUMEPHI,

UCIIONIb30BaTh METOJI MAaTeMaTUYeCKOM HWHIYKIUMHU, MPOBOJUTH JOKa3zaTeJIbHbIE
pacCy>KIeHusi TMpU pEIIeHUd 3a7ad, OICHUBATh JIOTHYECKYIO TPABUIBbHOCTh
pacCy>KIEHUI» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a (pOPMHUPOBAHHE JIOTHUYECKUX
YMEHHUI pacrpeensercss Mo BCeM TrojlaM OOy4YeHHUs Ha YpOBHE CPEIHEro OOIIero
oOpa3zoBaHUs.

B cootBerctBun ¢ ®I'OC COO maTeMaTuka SBISCTCS 00s13aTEIbHBIM MPEIMETOM
HAa JIaHHOM YpoBHe oOpa3zoBaHus. Hacrosmeli mnporpamMMoil 10 MaTeMaTHKE
MpeaycMaTpUBaeTCsl M3ydeHHe ydeOHoro mpeamera «MaTemaTuka» B paMKax TpEX
y4eOHBIX KypcoB: «Anredpa U Havyalia MaTeMaTHYEeCKOro aHanu3a», «['eomerpus»,
«BeposATHOCTh U CcTaTUCTHKa». DOPMUPOBAHUE JIOTUYECKUX YMEHHH OCYIIECTBISETCS
Ha TPOTSHKEHUU BCEX JIET OOydYeHHs Ha ypOBHE CpPEIHEro ooOmiero odpa3oBaHws,a
AJIEMEHTHI JIOTMKHA BKJIIOYAIOTCS B COJEPKAHUE BCEX HA3BAaHHBIX BBIIIE YYEOHBIX
KYpCOB.

OOmiee KOJIMYECTBO YacOB, HAMpaBJICHHBIX HAa  M3yYEHHUE MATEMaTUKH
Ha yriry6iennom yposae — 544: B 10 knmacce — 272 vaca (8 yacos B Hepenio), B 11 kiacce —
272 gaca (8 J4acoB B HEJIEIIO).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOro BOCIUTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYAIONIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOrO OOILIeCTBa, MPEJCTABICHHE O MaTEeMaTHYECKUX
OCHOBAaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUMN, MPOLECAYP IPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHUE B3aUMOJICHCTBOBATh C COIMAILHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIUAMHU M HA3HAUCHUCM,

2) MATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh  POCCHUUCKOM Tpa)KAaHCKOW HUJIGHTUYHOCTH,  YBaXKCHUS
K IPOUIJIOMY M HACTOSIIEMY POCCUHMCKOW MaT€MaTHKH, IEHHOCTHOE OTHOIIECHUE
K JIOCTHKEHUAM POCCHUMCKMX MATEMAaTUKOB M POCCHUMCKOM MATEMATUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE DJTHX JOCTHXKEHWW B JPYrMX HaykaxX, TEXHOJIOTHsAX, cdepax
SKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM pOCCHUHCKOro Hapoaa, cHOpPMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOrO IIOBEJICHMS, CBSI3aHHOTO C IPAaKTHYECKUM
NPUMEHEHHEM JOCTH)KEHUN HAYKH U JIESITENBHOCTBIO YUYEHOIO, OCO3HAHUE JUYHOTO
BKJIJ]a B IOCTPOEHUE YCTOMYMBOTO OYAyIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, peIIeHUN, pPacCyXJICHHH, BOCTIPHUMYUBOCTD
K MaTEMaTUYECKUM aclieKTaM pa3InYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nUecKoro BOCIUTAHUS

c(hOpPMHPOBAHHOCTh YMCHHUS IMPUMEHSATh MaTEeMaTHYECKHC 3HAHHMS B HMHTEpEcax
3I0POBOTO W 0Oe€301MacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOC MMHUTaHWE, COAJAHCHUPOBAHHBIM PEXKHM 3aHATAW M OTIbBIXa,
perynsipHas pusndeckas aKTHBHOCTb), (PU3HUECKOE COBCPIICHCTBOBAHUE IIPH 3aHATHAX
CHIOPTHBHO-03I0POBHTEIHLHON JACSITEILHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYJly, OCO3HaHUE LIEHHOCTH TPYAOJIOOUS,, UHTEPEC K Pa3IMYHBIM
chepam mnpodecCHOHANBHONW NESITeTbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW u eé
MPUIOKEHUSIMU, yYMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOP Oyayiiel npodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTH W CHOCOOHOCTHK
MaTeMaTU4ecKOMy OOpa30BaHUI0O U caMOOOpa30BaHUIO HAa MPOTSHKEHUM BCEU >KU3HH,
FOTOBHOCTh K aKTMBHOMY YYaCTHUIO B PEIICHUHU MPAKTUYECKHUX 3a]a4 MATeMaTUYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

C(OPMHPOBAHHOCTH YKOJOTHUECKON KYJIbTYPHI, TOHUMAHHUE BIUSHHS COIHAILHO-
HKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSIHUE TMPUPOJIHON M COIMATIbHOMN CpeIbl, OCO3HAHUE
r100abHOTO XapakTepa OKOJIOTHYECKHX Mpo0JeM, OpHUEHTAllMsl Ha IMPUMEHEHHUEC
MaTeMaTHYECKUX 3HAHMH JUIS pEIIeHUs 3a7ad B 00JacCTH OKPY)KAIOMICH Cpejpbl,
IUTAHUPOBAHME TIOCTYIIKOB U OIICHKM HX BO3MOXKHBIX IOCIIEACTBHUIN IS OKPYIKaIOIIEH
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOIIECTBEHHOW MPAaKTHKH, TOHUMAHHE MATEMaTHYECKON HAayKH Kak
cephl 4eT0BEYECKON NEATETLHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTHS
[MBUJIM3AIMH, OBJaJCHUE SI3BIKOM MaTeMaTHKH MW MaTeMaTHYECKOW KyJIbTYpOi
KaKk CPEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIATH MPOECKTHYIO H
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBHIYaAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrarte M3ydyeHHss MaTeMaTHUKH Ha YpOBHE CpEJIHEro 001ero oopa3oBaHUs
y oOyuaromierocs OynyT c@opMUpOBaHbI MO3HABATENbHBIE YHUBEPCAJIbHBIE y4eOHBIC
JENUCTBUSI, KOMMYHUKATHBHBIE YHUBEpCaJbHble Y4eOHbIE MACHCTBUS, PETYJISTHUBHBIC
YHUBEpPCAJIbHbIE YU€OHbIE IEMCTBHS, COBMECTHAS JESATEIHHOCTb.

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE y4eOHbIe NeilCTBUA
ba3oBble Jioruyeckue JeicTBus:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKA MaTeMAaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (POPMYIUPOBATH OMpPEAEICHUs
NOHSTHI, YCTaHaBIMBATh CYIIECTBEHHBIM TMPU3HAK KIAacCU(PHUKAIMK, OCHOBAHMS
1St 00001IIeHNsT U CPAaBHEHUS, KPUTEPUH MIPOBOAMMOTO aHAIN3A;

BOCIIPHHUMATh, (HOPMYITUPOBATH U MPEOOPA30BBIBATH CYXKJCHUS: YTBEPAUTEIHHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTUBOPEUHS
B (akrax, JaHHBIX, HAOMIONCHUSIX W YTBEPKIACHUSAX, TNpejaratb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

JienaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, A€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUCHUI IO aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIBHO JI0KA3aTelIbCTBA MATEMATHUYECKUX YTBEPKACHUU
(OpsiMble ¥ OT OPOTHUBHOTO), BBICTpPAWBATh APTryMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBL;

BBIOMpaTh CHOCO0 pelleHus] y4eOHOM 3aiaun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BpIOMpaTh HanboJiee MOAXOIAIIUN ¢ YyUETOM CaMOCTOSITEILHO BBIJICIEHHBIX
KPUTEPUEB).



ba3oBble ucciie1oBare1bCKHe 1eHCTBUSA:

WCIIOJB30BaTh  BOMPOCHl KaK KCCIENOBATEIIbCKUM HWHCTPYMEHT TIO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUITAHUPOBAHHBIM AKCIEPUMEHT, KCCIIEI0BaHUE
M0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTreMaTHyecKoro OOBEKTa, SBIEHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU;

CaMOCTOSITEIbHO (OpMyNIHpOBaTh O00O0OIIEHHS W BBIBOJBI IO pe3yjibTaTaM
POBEAEHHOTO HAOJIIOCHUS, UCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yNIbTATOB, BHIBOJOB M 0000IIEHNUI;

POTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TpoIlecca, a TaKXKe BbIJBUraTh
MPEATNOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH ACUIIMTHI HHPOPMAITUH, TAHHBIX, HEOOXOAUMBIX JIJII OTBETA Ha BOIIPOC
U JUTsl PEIICHUS 3a/1a4H;

BLIOMpAaTh WH(OpPMANMI0O W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M WHTEPIPETUPOBATh MHGOPMAIIUIO PA3IUYHBIX BUAOB U (popMm
pPEICTaBICHUS;

CTPYKTYpPHpOBaTh HMHQPOpPMAILIUIO, TPEACTaBIATh €€ B pa3iudHbIX (dopmax,
WLTIOCTPUPOBATH TPadhUUECKH;

OLICHMBAaTh HAJEXKHOCTh WH(GOPMAIMU IO CAMOCTOSTENBHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHbBIE YHHBepcaJbHble y4eOHbIe JeiicTBHUS:

BOCIIPUHMMATh U (OPMYITUPOBATH CYXKACHHS B COOTBETCTBHM C YCIOBUSIMHU
U 1eJIsIMU OOIIIEHNs, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO X0y pelIeHUs 3a/Jaud, KOMMEHTHPOBATh
MOJIYYEHHBIN PE3yibTarT;

B XO0J¢ OOCYXIEHHs 3aJaBaTh BOMPOCHI TO CYIIECTBY O0OCYXIaeMOW TEMBI,
mpoOJIeMBbl, perraeMoi 3ajJaud, BbICKA3bIBaTh WJIEW, HAIlCJICHHBbIC HA MOUCK PEIICHHS,
COTIOCTAaBJSITh CBOM CYXIEHUS C CYXICHUSIMH JPYyTUX YYaCTHUKOB JHAJOra,
OoOHapy>XKHUBaTh Pa3IMYUE U CXOACTBO MO3HIINI, B KOPPEKTHON (hopme (OopMyIHpOBaTH
pa3HOTJIaCHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yNbTaThl PEIICHHUS 3a/Jadd, SKCIEPUMEHTa, WCCICIOBaHUS,
MPOEKTa, CaMOCTOSITENIHO BHIOMpPATh (QopMaT BBICTYIUICHUS C Y4ETOM 3ajad
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIC YHHBepcajbHble y4eOHbIE ACeHCTBUA
Camoopranusanus:

COCTABJISITh IJIaH, ITOPUTM PEILICHUS 3a7a41, BBIOUPATh CIIOCOO PEIICHHs C YUETOM
MMEIOIIUXCSI PECYpCOB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOW MH(MOPMAIIUH.



CaMOKOHTPOJIB:

BJIaJICTh HABBIKAMM IO3HABATEIHLHOU pe(IEKCHU KaK OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUM ¥ MBICIUTENbHBIX TIPOILIECCOB, MX PE3YyJbTAaTOB, BIAJETh ClIOcoOaMu
CaMOITPOBEPKH, CAaMOKOHTPOJIS IIpoLlecCa M pe3ysbTaTa PEUIEHUsS MaTeMaTH4YEeCKOU
3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JIEATECIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JIaHHBIX,
HalJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3ysibTaTa I M YCJIOBUSM, OOBSCHATH MPUYUHBI
JOCTHXKEHUS UM HEIOCTUKEHUS Pe3yIbTaTOB JAEATeIbHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

TIOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON W WHANBHUIYaIbHON paOOTHI
Npyd peHIeHWHd Yy4eOHBIX 3a7ad, NPUHUMATh I[eIb COBMECTHOH JEeSTEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThl, paclpeaenarTb BHAbBI padoT,
JIOTOBapUBaThCs, OOCYXJaTh MPOIECC W pPe3ylbTaT paboThl, 00001IaTh MHEHHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYHIOBBIX (opMmax paboTel (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbID» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTMMH WICHAMH KOMaH/Ibl, OIIEHMBATh KAY€CTBO CBOETO BKJIa/Ja B OOIIMIA
IPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

IlpeameTHBIe pe3yabTaThl OCBOCHHUS (denepanbHON paboueld  MpOTrpaMMbI
0 MaTeMaTWKE MPEJCTABICHBI MO ToAaM OOYy4YeHHUS B pPaMKax OTACNIbHBIX Y4EOHBIX
KypPCOB B COOTBETCTBYIOIINX pa3/ieiaX HACTOSAILIEH MPOTPaMMBI.



PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHsiil kypc «Anredpa U Hayaja MaTEMAaTHUECKOTO aHAIW3a» SIBISETCS OJHUM
13 HauOoJsiee 3HAYMMBIX B IpPOrpaMMe CpeAaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJIHOW CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y MJig M3Y4YCHUS BCEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JPYroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE W
a0CTpaKTHOE MBILIUIEHHE OO0YyYaloUuIuXcsi Ha YpPOBHE, HEOOXOAMMOM JMJii OCBOCHUS
uH()OpPMATUKHU, OOIIECTBO3HAHUS, WCTOPUHU, CJIOBECHOCTH U JPYTUX JUCIUILIUH.
B pamkax naHHoro y4yeOHOro Kypca oOOydarollMecs OBJaJeBalOT YHHBEPCATIbHBIM
S3bIKOM ~ COBPEMEHHOW  HayKu, KoTopas (OpMYyJIHUPYET CBOM  JOCTHIKCHHS
B MaTeMaTudeckoi (opme.

VY4eOHbIi Kypc anreOpbl U Ha4ajl MAaTEMAaTHYECKOr0 aHaIN3a 3aKJIabIBAeT OCHOBY
JUISL  YCIICIITHOTO OBJIQJICHUS 3aKOHaMU (U3UKHU, XUMHH, OWOJIOTHUU, TOHUMAaHUS
OCHOBHBIX TEHJEHIIMA pPa3BUTHUA SKOHOMHKUA W OOIIECTBEHHOW >KU3HU, TO3BOJISET
OPUCHTHPOBATLCS B COBPEMEHHBIX IUQPPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTUSIX,
YBEPEHHO HCIIOJIB30BaTh WX JJIA JajbHEeHIero oOpa3oBaHHs M B TOBCEIHEBHOMN
x*u3Hd. B 1O ke  Bpemss  oBiajeHue ~ aOCTPaKTHBIMH W JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMHU aireOpbl U MaTeMaTUYeCKOro aHaliu3a pa3BUBAET YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKA3bIBATh YTBEP KICHHUS
C TOMOIIBI0 HHIYKIUA M PACCYKIaTh JIEIyKTUBHO, HCIIOJIB30BaTh 0000IIeHHEe U
KOHKpETH3aluio, abCTparupoBaHWe W aHAJOTUIO, (QOpPMHUpPYET  KpeaTHBHOE
U KPUTUYECKOE MBIILICHHE.

B xone uzydyenus: yueOHOTO Kypca «Anredpa 1 Hayaia MaTeMaTHYeCKOTro aHAIM3a»
oOydarouecs MoJy4atoT HOBBIHM OIBIT pElIeHUs TPUKIAIHBIX 33124, CAMOCTOSATEIHLHOTO
MIOCTPOCHHSI MAaTEMAaTHYECKUX MOJIENIE peajbHbIX CUTyallUid, WHTEpPIpETAlHU
MOJIYYEHHBIX PEIICHUI, 3HAKOMATCS C IpUMEpPaMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUCI MATEMATHYECKUMH OTKPBITUSIMU U UX
aBTOpaMH.

VY4eOHnbIit Kypc 00J1a/1ae€T 3HAYUTEIBHBIM BOCTIUTATEILHBIM TIOTEHIIUATIOM, KOTOPHIi
peanm3yeTcsi Kak dYepe3 Yy4eOHBI MaTepuas, CHOCOOCTBYIOIMHNA (HOPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U Uyepe3 CrenupuKy ydeOHON AeSITEIbHOCTH, TPEOYoIIe
MPOJIOKUTENIbHON KOHIIEHTpPAllMM BHUMAHUS, CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYyUYECHHBIA pe3yJIbTarT.

B ocHoBe Metonuku oOydeHus anreOpe M HayajlaM MaTEMaTHYeCKOro aHaiau3a
JIEKUT ACATETbHOCTHBIN MPUHLIUN 00yUYEHUSI.

B ctpykType ydeOHOro kypca «Aisredpa v Hayajga MAaTEeMaTHYECKOIO aHaM3a»
BBIJICJICHBI CIIEAYIOIINE COACPKATEIIbHO-METOIUYECKUE TUHUN: «HrCTa U BBIYUCICHUS,
«Dynkuu u rpadpukn», «YpaBHEeHUs U HepaBeHCTBa», «Hauanma maremaTuueckoro



aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JUHUU W3Y4YalOTCs Ha MPOTSHKEHUU ABYX JIeT 0OydeHHUs Ha YpPOBHE CPEIHEro OoOIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS JIPYT Apyra U MOCTENEHHO HACHIIASICh HOBBIMHU
TeMaMHu U pasjaeiiamu. J{aHHbI y4eOHBIA KypcC SIBISETCS MHTETPATHUBHBIM, MOCKOJIBKY
o0beuHsIET B cebe cofepkaHue HECKOJIBKUX MAaTeMaTUYECKUX TUCIMIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMAaTUUECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTU4YECKast
noruka u apyrue. [lo Mepe Toro kak oOydarommecsi OBJIaJieBalOT BCE 0oJiee MUPOKUM
MaTeMaTH4YeCKUM  afapaTtoM, y HUX TOCjeaoBaTelibHO  dopMupyercs U
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTeMaTHYECKYIO MOJICNIb PEaJbHOM CHUTyaIluw,
NPUMEHATh 3HAHMS, TOJYYEHHbIE TpPU U3YYEHUHU Y4YEOHOTO Kypca, ISl PEIICHHS
CaMOCTOATENIbHO  CPOPMYJIMPOBAaHHOM  MaTeMaTHYeCKOW  3ajJayd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-METOAMYECKAsS JUHUS «YKclia W BBIYUCICHUS» 3aBEpIIACT
dbopMupoBaHUE HABBIKOB HCIIOJIL30BAHUS JICHCTBUTEIBHBIX YHCET, KOTOpPOE OBLIO
HA4YaTo Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBanus. Ha ypoBHe cpemHero oo6iiero
oOpa3zoBaHus 0cO00€ BHUMAHHUE YyHAENIICTCS (POPMHUPOBAHUIO HABBHIKOB PaIllMOHATBHBIX
BBIYHCJICHUH, BKIIFOYAIOMIUX B ce€0sl MCIOJIb30BAHUE PA3IMUHBIX (HOPM 3aMKCH 4YHCIIA,
yMEHUE JIeJlaTh TPUKUIKY, BBIOJHATH NPUOIMKEHHBIE BBIYUCIICHUS, OIEHUBATH
YHUCIIOBbIE BBIPAXKEHUS, pabOTaTh C MaTeMaTUYECKUMHM KOHCTaHTaMHu. 3HAKOMBIE
oOy4JaromMMcsi MHOXKECTBA HATYpaIbHBIX, IENbIX, PAMOHAIBHBIX U JACHCTBUTEIBHBIX
Yycell JOMOMHIIOTCS MHOKECTBOM KOMIUIEKCHBIX Yncell. B KaxaoM U3 3TUX MHOXKECTB
paccMaTpHUBAaIOTCA CBOWCTBEHHBbIE €My crenuduueckue 3aJaud U OIepaluu: AeJIeHHe
HAIeJIo, ONEPUPOBAHME OCTATKAMU HAa MHOXXECTBE IIEJIBIX YHCEN, 0COOble CBOWCTBA
pPaIMOHANIBHBIX U HWPPALMOHAIBHBIX YHCEN, apuPMETUYECKHUE OMepaluu, a TaKKe
U3BJICYCHUE KOPHS HATypaJdbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEN.
bnarogapsi mocienoBaTeTbHOMY — PACIIMPEHUI0 Kpyra HCHOJIB3YEMBIX 4YHCENl |
3HAKOMCTBY C BO3MOXHOCTAMH HX TMPUMEHEHHS [JIs PELICHUs pPAa3IMYHbIX 3a]a4
dopMupyetcsi mpeacTaBiIeHHE O €JAWHCTBE MAaTeMAaTUKHM Kak HayKd W €€ pOJMB
MIOCTPOCHUHU MOJENIE peaJbHOr0 MHpa, UIMPOKO HCMOJB3YIOTCA 0000IIeHHe ¢
KOHKpPETHU3ALIUS.

JInnus «YpaBHEHUS 1 HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHUU BCETO 00YUEHUS
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHusi, MOCKOJIBbKY B KaxkaoM paszzene [Iporpammer
MPEAYyCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3a1ad. B pesynbraTe oOywarommuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOAAMHU PEIICHUS PalMOHAIBHBIX, HPPAlUOHATIBHBIX,
MOKA3aTeNbHBIX, JOTapU(PMUIECKUX U TPUTOHOMETPUUECKUX YPABHCHHM, HEPABEHCTB U
CUCTEM, a TakXKe 3aJady, cojaepkamux mnapamerpbl. llomydyeHHblE yMEHHSI HIMPOKO
MCITIOJIB3YIOTCSI TIPH UCCIIEAOBAaHUHU (DYHKITUNA C TTOMOIIBI0 TPOU3BOAHOMN, TIPH PEUICHUU
MPUKIIAIHBIX 3aJlad U 337a4 Ha HaXO0XKJICHUE HAWOONBIIMX WU HAUMEHBIINX 3HAYEHUM
dbynkuun. [laHHas conepxareiabHas JUHUS BKJIIOYAET B cels Takxke (PopMHpOBaHUE
YMEHUM BBINOJHATH pacy€Thl Mo (¢dopmysaM, MpeoOpa3oBaHUsl PalMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUH,



colepKallluX CTeneHu U Jjorapudmel. braronaps wu3ydeHuio anredpanyeckoro
Marepualia IPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHYECKOr0 M abCTPAKTHOIO
MBIILJIEHUST 00y4YaroIuXCsi, POPMUPYIOTCS HABBIKH JE€AYKTUBHBIX PacCyKJIE€HUM, pabOThI
C CUMBOJIbHBIMU (hOpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BUJE
paBEHCTB M HepaBeHCTB. AnreOpa mnpemyiaraeT d()QPEKTUBHbIE HHCTPYMEHTHI
JUISL PEIlIeHUs MPAKTUUYECKUX U €CTECTBEHHO-HAYUHBIX 33714, HarJsAJHO JEMOHCTPUPYET
CBOM BO3MOKHOCTHU KaK s13bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA  «DyHKUMM W rpapuku»  TECHO
NEePerIeTaeTCcsl ¢ APYTUMU JIMHUSAMH Y4E€OHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBbICTIE
3aaéT  MOCJIEIOBAaTENbHOCTh ~ M3y4YeHUsl  maTepuana. V3ydeHuwe  cTeneHHOH,
NOKa3aTeJIbHOM, JorapuMUUecKkol U TPUTOHOMETPUYECKUX (YHKLMNA, UX CBOMCTB H
rpauKoB, MCHONB30BaHME (QYHKIUN g pemeHus 3agad M3 JAPYyrux Y4eOHBIX
NPEeIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M, TaK U
C pelIeHHeM ypaBHEHHM W HepaBeHCTB. [Ipu 3TOM Oo0JbIIOe BHUMAaHUE YIAENSIETCS
(GbopMHUPOBaHUIO yYMEHHS BBIpaXkaTh (POPMYyJIAMH 3aBUCUMOCTH MEXIY Pa3IuYHBIMU
BEJIMYMHAMH, HCCIEAO0BATh MOJy4YeHHbIE (YHKIWHU, CTPOUTh UX rpaduku. Martepuan
ATOW COJEPKATEIbHON JIMHUM HAIleJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, IMO3BOJISIOIINX
BBIp@)KaTh 3aBUCUMOCTH MEX]y BEJIMYMHAMH B Pa3IMYHON (opMe: aHATUTUUYECKOH,
rpaguyeckoi u cioBecHOM. Ero nzydenue cnocoOCTBYeT pa3BUTHIO alTOPUTMHUECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0O M  KOHKPETU3ALMH, HCIOJb30BAaHUIO
aHaJIOTUH.

CopnepxarenpHass JsuHUA «Hadana MaremMaTnyeckoro aHaiau3a» I103BOJISET
CYLIECTBEHHO pACHIMPUTh KPYI KaK MAaTeMAaTHYeCKUX, TaK M IPUKIAAHBIX 3ajaad,
JOCTYTHBIX 00YyYalOMMMCsl, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKLMH, ONpeAeNsaTh UX HAauOOJIbIINE U HAUMEHbBIINE 3HAUEHUS, BEIUUCIIATh
wiomaau Guryp u o0bEMBI Tell, HAXOJUTh CKOPOCTU U YCKOpeHUs mporeccoB. JlaHHas
coJiep KaTelIbHas JINHAS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MaTEMaTHYECKUX
MOJENIEH peajbHBIX CHUTyalil, II03BOJSET HAaxXOIWTh HAWIy4Ylllee PpPEIICHUEB
IPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/Jadax. 3HAKOMCTBO C
OCHOBaMH MAaT€MaTH4YEeCKOT0 aHajh3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEaTUBHOI'O MBIIICHUS, (OPMUPOBAHUIO YMEHUIl
pacno3HaBaTh NPOSBICHHS 3aKOHOB MaTEMaTUKH B HayKe, TEXHHKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOLIUXCSA pE3y/bTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHS
MaTeMaTHKH KaK HAyKH, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas TUHUS «MHOXKECTBA M JIOTMKa» BKIIIOYAeT B ceOs
AJIIEMEHTBI TEOPUH MHOXECTB U MAaTEMAaTHYECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHbIE
IIPEICTABICHNS IPOHU3BIBAIOT BECh KYpC UIKOJIBHOW MAaTEMAaTHKH W Ipeaararor
Haubosee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHAIOMIMN BCE pa3Aeibl MAaTeMaTHKU U €€
MPWIOKEHUI, OHU CBSI3bIBAIOT Pa3Hble MATEMATUYECKUE JUCHUIUIMHBI U UX MPUIOKEHUS
B enuHoe wenoe. Iloaromy BaXXHO JaTh BO3MOYKHOCTh OOydYarolmeMycsi IOHHUMAaThb
TEOPETUKO-MHOXKECTBEHHBIIN S3bIK COBPEMEHHOM MAaTEMaTUKU M UCIOJIb30BaTh €ro



JUTSL BBIpQXKEHUSI CBOMX MBICIIEH. J[pyrMM Ba)KHBIM MPU3HAKOM MATEMAaTHKU KaK HayKu
cieayeT MpPU3HATHL CBOMCTBEHHYIO €M CTPOrocTb OOOCHOBaHMM U CleJOBaHUE
ONnpeAeNéHHbIM TpaBUjaM MHOCTPOEHUS JOKAa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTU4YeCKOM  JIOTMKU  CHOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIIIJICHUS
0o0ydJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKJECHHUSI Ha OCHOBE JIOTMYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anrebpa u Hauaja MaTEMaTUYECKOTO aHAJIN3ay» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHUYECKOT0 MOJEIUPOBAHUS, KOTOpbIE TMPU3BaHBI CIOCOOCTBOBATH
(dbopMUPOBaHUIO HABBIKOB TOCTPOCHUSI MOJIEJEH peallbHbIX CUTYallMi, WCCIeI0BaHUs
ATUX MoOjieJied C TOMONIbI0 amnmapara anreOpbl M MaTeMaTUYecKOTO aHalu3a,
UHTEpIpETAllMK TOJTYyYEHHBIX pPe3yabTaToB. Takue 3ajaHusi BIUICTEHBI B KaXK[IbIi
U3 Ppa3lesioB MpPOrpaMMbl, MOCKOJIbKY BeChb MaTepHall ydyeOHOro Kypca IIMPOKO
UCTIONB3YETCS JUISI  PEIICHUsT MNPUKIAAHBIX 3afad. [lpu  pemeHuu peasbHbIX
MPaKTUYECKUX 3a7a4 00yJarouecs pa3BUBalOT HAOII01aTeIbHOCTh, YMEHUE HAaXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, MCIOJIB30BATh AHAJOTUI0, 0000maTh W
KOHKPETU3UPOBaTh Mpobiiemy. JlesTeabHOCTh MO (GOPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa U Hayajga MaTeMaTHYECKOTO aHATN3a.

Ha wusyuenue yuyeOHOro kypca «Anredpa M Hayajga MaTEMaTHYECKOTO aHAJIU3a»
orBoauTcs 272 yaca: B 10 xnacce — 136 vacoB (4 yaca B Henemo), B 11 kmacce —
136 gacoB (4 yaca B HE/IEIIO).

COJEPKXAHUE OBYYEHUA
10 KJIACC

Yucaa u BbIYMCICHUS

Panvonanpabpie uncna. OOBIKHOBEHHBIE U JACCATHYHBIE JpOOH, TPOIICHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ilpumenenne apoOe 1 MPOIICHTOB ISl PEIICHHUS
MPUKJIAAHBIX 3a]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEAIbHOMN JKU3HH.

JlelicTBUTENbHBIE  yucla.  PanuMoOHanbHBIE W HWpPpALMOHAJIBHBIE  4YMCIA.
Apudmernyeckre onepanuu ¢ JeHCTBUTEILHBIMUA YHCIaMUi. MOTyllb AEHCTBUTEIHHOTO
quclia M ero cBoicTBa. [IpubmmkEHHbIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUIKA U
OLIEHKA PE3yJIbTAaTa BHIYMCICHUM.

Crenenb ¢ 1enbIM mokasareneM. bunoMm Hprotona. Mcnosp3oBanue moaxomsinei
GbopMBI 3amHCH JACUCTBUTEIBHBIX YHCEN [JIi PEHICHHWS MPAKTUYECKUX 3alad |
MPEICTABIECHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypaIbHOW CTETICHH M €T0 CBOWCTBA.

CreneHb ¢ panuoOHAJbHBIM  TIOKa3aTelieM W €€  CBOMCTBA, CTENEHb
C JECUCTBUTEIbHBIM [TOKA3ATEIEM.

Jlorapudpm uyucna. CpoiictBa sorapudma. [lecatuunble UM HaTypalbHbIC
norapu@mel.



CuHyc, KOCHMHYC, TAaHI'€HC, KOTAaHIE€HC YHCIOBOI'O apryMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMSI M  ypPaBHEHMUA-CIEACTBUA. HepaBeHCTBO, pelIeHHE
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHMs] LEIbIX U JAPOOHO-pPALIMOHATIBHBIX YpPaBHEHUH U
HEpaBEHCTB. MHOIOUYIEHBI OT OJHOM IIEPEMEHHOMN. JlelieHre MHOIO4JIeHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ uensiMu kodpduimentamu. Teopema
Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAXKEHHUH, COJEPIKALIUX CTEIIEHU U KOPHHU.

HppanmonaneHeie ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS HPPALMOHAIBHBIX
YPaBHECHUM.

Iloka3arenbHble ypaBHEHHs. (OCHOBHBIE METOJABl PEUIEHUSA MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHue BbIpa)KEHUH, COJIEPKAIINUX JIOTapUPMBI.

Jlorapudgmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI PEIIEHUs JOrapupMUUYECKUX
YPaBHEHUM.

OcHoOBHbIE TPUTOHOMETPUUYECKUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUN. PellieHne TpuroHoMeTpuueCKuX ypaBHEHUM.

Pemenne cucteM TMHEWHBIX ypaBHEHUH. MaTpulla CUCTEMBbI JIMHEMHBIX YPABHECHUH.
Onpenenutens MaTpulbl 2X2, €ro0 T€OMETPUYECKUI CMBICT M CBOWCTBA, BBIYHCICHUE
€ro 3HA4YeHUs, IPUMEHEHHUE ONpPEAECIUTENs JUIsI PELIECHUS CHUCTEMbl JIMHEHHBIX
ypaBHECHUU. PellleHrne NpuKIIaaHbIX 3a/1a4 C MIOMOIIBI0 CUCTEMBbI JIMHEWHBIX YPaBHECHUM.
HccnenoBanne mocTpOCHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONPEACITUTENEH.

[TocTpoeHne MareMaTUYECKUX MOJICNIEH PEAIbHOM CUTyallMd C TOMOUIBIO
YpaBHEHUNW H HEpPaBEHCTB. lIpuMeHeHME ypaBHEHHI W HEPABEHCTB K PEIICHHIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IU4HbIX 00JIacTell HayKU U pealbHON KU3HHU.

DOyHKUNH U TPAPUKH

OyHkIus, cnocobsl 3amaHus  (yHKOEH. B3aumMHO 00paTHBIE  (DYHKIUH.
Kommnozunus pyskmmit. ['paduk dyakuum. DneMeHTapHbie npeoOpa3oBanus rpaduKkoB
byHKIH.

O6nacte omnpeneneHuss W MHOXECTBO 3HaueHui OGyHkuuu. Hynmu dyHkuumu.
[IpomexyTku 3HaKOMOCTOSIHCTBA. UETHBIE W Heu€THhle (QyHkuuu. Ilepumommyeckue
dbynkun. [IpomexxyTkn MOHOTOHHOCTH G yHKIIMHA. MaKCUMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee n HaumeHsbIee 3HaUeHUsT QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHas, KBaApaTHU4HAasT W JPOOHO-TMHEWHAas (QyHKUUU. DJIEeMEHTapHOE
HCCIIEIOBAHUE U MOCTPOEHUE UX TPaPUKOB.

CrenenHass (yHKIUSI C HAaTypaJibHBIM M LENbIM moka3areneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOopHsS N-OM cTeneHU Kak (PyHKUHH OOpaTHOW CTENEHU
C HATypaJIbHbIM MOKAa3aTeJIeM.



[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOMCTBA M T'papuUKH.
Hcnonb3oBanue rpadukoB (PYHKIUI 1715 pelIeHNs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, OIPEIEIEHUE TPUTOHOMETPUUECKUX (DYHKIIHIMA
YHUCJIOBOT0 apryMEHTA.

OyYHKIIMOHAJIbHBIE 3aBUCMMOCTH B pEalbHBIX Ipolieccax W siBleHuAX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia MmaTeMaTH4eCcKOro aHa/1M3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI  3aJaHMsA  IIOCJIEJOBaTEILHOCTEH. MeTon
MaTeMaTUYEeCKOM HUHAYKIUMUA. MOHOTOHHBIE U OrpPaHUYEHHBIE I10CJIECI0BATEIBHOCTH.
Hctopus BO3HMKHOBEHHS MATEMAaTHYECKOrO aHaliu3a Kak aHaiu3a OeCKOHEYHO
MaJIbIX.

Apudpmernyeckas M reomeTpuyeckas mnporpeccun. beckoHeuHo yObIBaroImas
reomerpuueckass mnporpeccusa. Cymma OeCKOHEYHO YOBIBAIOIIEH TIeOMEeTpPHUECKOM
nporpeccuu. JIMHEMHBIM U JKCIIOHEHUHUAIBHBIA pPOCT. Yucno e. dopmyia CIOXKHBIX
IPOLEHTOB. Mcnosb30BaHue NPOrpeccuu Uil PeLIeHUs] pealbHbIX 3a/1a4 IMPUKIATHOTO
Xapaxkrepa.

HenpepoiBHble QyHKIMH U WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMITOTHI TpadUKOB
¢ynkuuii. CBoiicTBa (DYHKIIMI HENpephIBHBIX Ha OTpe3ke. MeTol UHTepBalioB
JUIs pellieHus: HepaBeHCTB. [IpruMeHeHne cBOMCTB HEeNpephIBHBIX (QYHKIMH IS peLIeHUS
3a/1ad.

[lepBast u BrOopas mnpousBoAHble (GyHKIMU. OmnpeneneHUe, reOMETPUUECKUN U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHUE KacaTeIbHOM K rpaduKy QyHKIUN.

[IpousBoansle sneMeHTapHbIX (QyHKIMH. [lpom3BoaHas CyMMbl, NpOU3BENCHMUS,
YAaCTHOTO U KOMITO3UIIUU (YHKITHI.

MHo:xecTBA U JIOTHKA
MHOX€ecTBO, olepalvy HaJ MHOKECTBAaMU M UX cBoWcTBa. /lnarpammel Ditnepa—
Benna. [IpumeHeHne T€OpEeTHKO-MHOXKECTBEHHOTO amnmnapara [Jis ONUCaHUs PealbHBIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 APYTUX yIeOHBIX TPEIMETOB.
Onpenenenue, Teopema, CBOWCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia v BBIYUCTCHUS

Harypanbnbie u nensie uncna. [I[puMeHeHre NPU3HAKOB JEIUMOCTH LENBbIX YUCEIL,
HanOonbIIHMi 00mmiA genurensd (nanee — HOJI) n nHanmensIee ood1iee kpaTtHoe (ganee —
HOK), ocratkoB mo Mopayinw, ainroputMma EBKkiuga ajis pemieHus 3aaad B IENbIX
YUCIax.

KommiekcHble uncia. Anredpandeckass U1 TPUTOHOMeETpHueckas (hOpMbl 3amucu
KOMIUIEKCHOTO 4Hclia. ApudMETHUYECKHUE ONepalud € KOMIUIEKCHBIMU YHUCIAMH.
N3o0paxenne KOMIUIEKCHBIX YUCET HAa KOOpAMHATHOM miuockoctu. @opmyna Myaspa.



KOpHI/I N-OM CTEIEHU W3 KOMIUICKCHOI'O 4YMCIIA. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI1 pCIICHUS (bHSI/I‘IeCKI/IX 1 ITCOMCTPHUUCCKUX 3aJ1ad.

YpaBHeHHUs M HEPABEHCTBA

Cuctema U COBOKYIHOCTb YPaBHEHUW M HEPAaBEHCTB. PaBHOCHUIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCWIBHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX YpPaBHEHUU v IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PerieHre TpuroHoOMeTpuYECKUX HEPABEHCTB.

OcCHOBHBIE METObI PEIICHHS TOKA3aTEIbHbIX U JIOrapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PELIEHUS CHUCTEM H COBOKYIIHOCTEH pAallMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPAaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.

IIpyuMmeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHUYECKHUX
3a/lay M 3aJlay M3 pa3IUYHbIX 00JlacTell HAyKH W peajbHOM KU3HU, UHTEpPIpETaLUs
IIOJIy4YE€HHBIX PE3YJIbTATOB.

DyHKIUHN U TpaPuKHU

I'padpux xommnozunuu ¢yHkuuid. [‘eomerpuueckre o00pa3bl ypaBHEHHH H
HEPaBEHCTB Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpudeckue pyHKINN, UX CBOWCTBA U TpapUKH.

I'padnyeckue MeTonbl pelIeHnsl ypaBHEHUI U HepaBeHCTB. ['paduyeckue MeTo bl
peleHus 3a1ay ¢ napaMeTpaMHu.

Hcnonp3oBanue rpadukoB (QyHKUMHA [  HUCCIEJOBAHUSA  IPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT IPHU PELIEHUH 3a4ady M3 JPYrHMX Y4YEOHBIX
MIPEIMETOB U PEAIbHOMW KU3HU.

Havana maTteMaTH4ecKoro aHnajamnsa

[IpumeHeHne TPOM3BOJHONM K HCCICIOBAaHUIO (PYHKIIMA HA MOHOTOHHOCTH U
sKCTpeMyMbl. HaxokneHne HamOOJBIIETO0 W HAMMEHBIIETO 3HAYCHHWH HENpPephIBHOMN
(GyHKIIUU Ha OTPE3KE.

[IprMeHeHre npOU3BOIHON JIUIsl HAXO0KAEHUS HAWJTYUIIEeTrO PEMIEHUS B IPUKIIATHBIX
3ajiavax, A OMpeeIeHUs] CKOPOCTH M YCKOPEHUS TIpoliecca, 3aJaHHOTO (POPMYIION HITH
rpaduxom.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO  IepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIwA. [IpaBuia Hax0XKaeHUS TEPBOOOPA3HBIX.

HNuterpan. I'eomeTpuueckuil CMBICI HMHTErpana. BbeluucieHue omnpenenéHHOro
uHTerpaina no Gopmyne Hetorona—JleiOnuma.

[Tpumenenne wHTErpana IS HAXOXKICHUS TUIOMIAIeH TIOCKUX GUryp u 00bEMOB
r€OMETPUUYECKHUX TEIL.

[Ipumepsr  pemenuit  auddepeHuranbHbIX  ypaBHEHUM.  MarteMatuueckoe
MOJIETUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOILBIO UG DEepeHIINaNTbHBIX YPAaBHEHUH.



NPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiracce 00yyaromuiics Moxy4yuT CIEAyIOUIUE TPEIMETHbBIE
pE3yNIbTATHI IO OTAEIBHBIM TeMaM (eepaibHON pabouell mporpaMMbl yueOHOTo Kypca
«Anredpa 1 Hauana MaTEMaTHYECKOTO aHAIN3a»:

Yuc/ia ¥ BIYUCICHUSA:

CBOOOJIHO OINEpUPOBATh TMOHATHUAMH: pallMOHAJIBLHOE YHWCIO, OECKOHeUYHas
nepuoandecKas ApoOb, MPOIEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PAlIMOHATBHBIX
Y JICUCTBUTEIILHBIX YUCEN, MOJYJIb AEUCTBUTEIILHOTO YHCIIA;

NPUMEHATH JpoOU W MPOLEHTHI IJI PEIICHUS MPUKIAIHBIX 3a]a4 U3 Pa3TUUIHbIX
OTpaciiell 3HaHUU U PeasbHOU KU3HU;

NPUMEHATh NPUOTUKEHHBIE BBIYUCICHUS, TpaBUiia OKPYTJCHUSA, TMPUKHUAKY H
OIIEHKY pe3yJIbTaTa BbIUUCIICHU;

CBOOOJIHO OMEpPUPOBAThH MOHATUEM: CTENEHB C IEJbIM T0Ka3aTeIeM, UCIIOIb30BaTh
MOAXOAAIIYI0 (OpMY 3aIUCH JEHCTBUTEIIBHBIX YUCEN IS PEIISHUs MPAKTUYECKUX 3a1a4
U TIPEJICTABJICHUS JAHHbIX;

CBOOOJIHO OIEPUPOBATh TMOHATHEM: apuU(PMETHYECKHil KOpeHb HaTypadbHOU
CTEICHU;

CBOOOJTHO OMNEPUPOBATH IMOHSATHUEM: CTEMEHb C PAaIMOHAIBHBIM IOKa3aTeJeM;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMH: JIOTapU(PM YuCIa, 1eCATUYHBIE U HATypaIbHbIC
norapudmer;

CBOOOJHO OIEpPUPOBATH MOHATHUSIMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATh MOHATHUSAMU: APKCUHYC, APKKOCMHYC M apKTaHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTH PA3IMYHBIE METO/IBI PEIIECHUS PAIIMOHATBHBIX U IPOOHO-PAIIMOHATBHBIX
YpPaBHEHUW, MPUMEHITh METOJI HHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TOHATHSAMHU: MHOTOWIEH OT OJHOW TEepeMEHHOM,
MHOTOWJIECH C IeJBbIMU KO3(uIMeHTaMu, KOPHH MHOTOWICHA, TPUMEHSTH JCICHHE
MHOIO4WIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus
3a7a4;

CBOOOJTHO OTEPUPOBATH TMOHATHUSMH: CHCTEMa JIMHCWHBIX YpPaBHEHWH, MaTpHIIa,
ONPENICIIUTENh MATPHUIIBI 2 X 2 U €r0 FT€OMETPUYECKUNA CMBICII, UCIIOJIb30BAaTh CBOMCTBA
OTpeNeNnuTeNss 2 X 2 s BBIYUCICHHS €r0 3HAYCHUS, MPUMEHSTH OIpeaeTUTEIH
JUIS. PEUIEHUsS CHUCTEMBI JIMHEWHBIX YpPaBHECHUH, MOJAEIMPOBATH DPEaJbHbIC CHUTYaIUU
C MOMOIIBI0 CHUCTEMBbI JIMHEMHBIX YPAaBHEHHM, HCCIENOBaTh IOCTPOCHHBIE MOJAEIU
C IOMOUIBIO MATPUIl U ONPEAEITUTENCH, HHTEPITPETUPOBATH MOJTYYEHHBINA PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA ICUCTBUI ¢ KOPHSAMHU JJIsS MPe0OpPa30BaHUs BEIPAXKCHUM;



BBINIOJIHATHh MPeoOpa30BaHUsl YHMCIOBBIX BBIPAKEHUN, COJEpXKAIIUX CTENEeHU
C PaLlMOHAJIBHBIM I10Ka3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pmMoB i NPeoOpa3oBaHUs JOrapUPMUUECKUX
BBIPAKCHUU;

CBOOOJHO ONEpUpPOBATh MOHATUSMHU: UpPpALMOHAIbHBIE, TIOKa3aTelbHbIE U
Jorapu(pMUYECKUe YpPAaBHEHMS, HAXOJUTh WX PEIICHHUS C MOMOIIbIO PaBHOCHUIIBHBIX
[IEpEXO0J0B UJIN OCYLIECTBIIAA IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (GOpMYNbl i IpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJIHO ONEpPUPOBATH MOHITHUEM: TPUTOHOMETPUUECKOE ypaBHEHUE, MPUMEHATh
HEoOXouMbIEe (OPMYJbl JUIsI pEHIeHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIETUPOBATh pEaIbHbIE CUTYAllUd Ha SI3bIKE anreOpbl, COCTaBJIATh BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA II0 YCIOBUIO 3aJayd, HMCCIECN0BATH IIOCTPOCHHBIC MOJECIU
C MCIIOJIb30BAHUEM allllapara anareopsl.

DyHKIUM U rpadukn:

CBOOO/IHO OTEPUPOBATH MOHATHAMH: (QYHKIHS, CHOCOOBI 3amaHus (YHKIIHUH,
B3aMMHO OOpaTHbie (DYHKIMH, KOMIO3UIUSA (QYHKIMHI, Tpaduk (QyHKIMH, BBITOIHITH
AJIEMEHTapHble peoOpa3zoBaHusl rpapuKoB QyHKIH;

cBOOO/IHO ONIEPUPOBATH NOHATUSAMU: 00JIACTh ONPEEICHNS U MHOXKECTBO 3HAUEHUI
(GyHKIMH, HYIU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ~ ONEpUPOBATH  MOHATUAMHU: UETHBIE U HEUYETHbIE  (YHKIIMH,

nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYMBI U
MUHUMYMBI (YHKIIMH, HAaHOOJIbLIIEe U HAaMEHbLIIee 3HaueHNe (PYHKIIUU Ha IPOMEKYTKE;

CcBOOO/IHO ONIEPUPOBATH NOHATUSAMU: CTENCHHAS (QYHKIUS C HATYPAJIbHBIM U LIETIBIM
nokaszaTenieM, rpaukK CTENeHHOW (YHKIMHM C HaTypaJllbHbIM U IEJbIM IOKa3aTelleM,
rpaduK KOpHS N-OM CTeneHW Kak (GYyHKIUH OOpaTHOW CTENEeHH C HaTypalbHBIM
HoKa3aTesneM;

OIIepUPOBaTh MOHATHAMHU: JTUHEHHAs, KBaipaTUYHas U APOOHO-TUHEHas QyHKIUH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEeI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOO/IHO OIEpUpOBaTh MOHATUAMM: [OKa3aTedbHas W Jiorapupmuueckas
(byHKITMH, X CBOMCTBA U TpadKH, UCTIOIB30BATh UX TPadUKH I PEIICHUS YpaBHEHUH;

CBOOOJIHO  ONEpPUPOBATH  MOHATHSIMH: TPUTOHOMETPHUYECKas  OKPYKHOCTb,
oTpesesieHue TPUTOHOMETPUUYECKUX (DYHKIIMNA YHCIOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku QyHKUMH A UCCIEeIOBaHUs MPOIECCOB U 3aBUCHMOCTEN
IpU PEIIeHUHU 3aJad U3 JPYTHX Y4YeOHBIX NMPEAMETOB U peajbHOM KU3HH, BBIPAKATH
(dopmynamMu 3aBUCUMOCTH MEXAY BETUYHMHAMY;

Hayvayia MmaTeMaTH4eCcKOro aHaJmM3a:

CBOOOJIHO OMNEPUPOBATh MOHATUAMHU: apudMeTHUeCKas U TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIlasi T€OMETPUYECKasi MNpPOrpeccus, JIUHEUHBIA U
AKCHOHEHIMAIBHBIA POCT, (OpMyJa CIOXKHBIX MPOLUEHTOB, HMETh MpPECTaBICHUE
0 KOHCTaHTE;



UCIIOJIb30BaTh MPOTPECCUU Ui PpEUIeHHs pealbHbIX 3a4ad MPUKIATHOTO
XapakTepa;

CBOOOIHO OINEpPUPOBaTh MOHATUSMU: IOCIENOBATEIBHOCTh, CIOCOOBI 3alaHus
MOCJIEIOBATEILHOCTENH, MOHOTOHHBIE M OTPAaHUYEHHbIE MTOCIIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MaTEMATUYECKOr0 aHAJIN3a KaK aHaIu3a OECKOHEYHO MAaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HENPEPBIBHbIE (DYHKIMH, TOYKH PpPa3pbiBa
rpaduka QyHKIUH, ACUMOTOTHI rpaduka PyHKIIUH;

CBOOOJHO OIEpPUPOBATH TMOHATHEM: (YHKUMS, HENpephiBHAS Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJI pelIeHus 3a/1ay;

CBOOOJTHO ONEpUPOBATh MOHATUSIMH: TMEpPBasi U BTOpas MPOU3BOAHBIE (YHKIIHUH,
KacarejbHas K rpaduky QyHKUUU;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIMHU JBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC PJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3HUECKHUI CMBICI MPOU3BOIHON IJIs peIIeHUs
3ajad.

MHo:KecTBa U JIOTHKA:

CBOOOJIHO OIEpUPOBATH MOHSATHUSIMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amIapar JJisl OMKUCAHUS PEAbHBIX
IIPOLIECCOB U SBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTUX YIECOHBIX MTPEIMETOB;

CBOOOJIHO OIEpUPOBATh TOHATUSMH: OIpPEACICHUE, Teopema, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, 0Ka3aTeIbCTBO, PaBHOCHIIHHBIC
YpPaBHEHMSI U HEPABEHCTBA.

K konity oOydenus B 11 kiiacce o0ydaroniuiicss IOTYyYUT CISAYIONIME IPEIMETHBIE
PEe3yIBTATHI IO OT/ACIBHBIM TeMaM ¢eepanbHol paboueli mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 Havaa MaTeMaTHYECKOTO aHAJIH3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATHh MOHATHUAMH: HATypalbHOE W IIEJI0€ YHCIIO, MHOXKECTBA
HaTypaJIbHBIX U LEIbIX YMCEI, UCIOIb30BaTh MPU3HAKHU JEIUMOCTH Lebix uncen, HOJ
1 HOK HatypasibHBIX yMcen A peleHus 3a1a4, IPUMEHATh alroputM EBkina;

CBOOOTHO ONIEPUPOBATH MOHATHEM OCTaTKa MO MOJIYJIIO, 3aMMChIBATh HATYpaJIbHbIC
YHUCJIa B Pa3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX 4YHCEJl, MPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B ajreOpanyeckoil u
TPUTOHOMETPUYECKON (OpMe, BBITIONHITh apu(PMETHUECKHEe omepanud ¢ HUMU U
M300pakaTh Ha KOOPIMHATHOMN TIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJIHO OMNEPHUPOBATh MOHSITUSMH: HpPpALMOHANIbHbIC, IOKa3aTeJIbHbIE U
norapuMUUYECKre HEPABEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIbI PABHOCHUIIBHBIX
IIEPEX0/I0B;

OCYLIECTBIIITH OTOOP KOPHEH MpU PEUIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;



CBOOOTHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATH
HeoOXonumMble (OPMYJbl Uil PEHIEHUS] OCHOBHBIX THUIOB TPUTOHOMETPHUECKUX
HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MMOHATUSMH: CHUCTEMAa M COBOKYNHOCTb YpPaBHEHHH U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl WM CHUCTEMBI-CIEACTBUS, HAXOIWTh PEUICHUS
CUCTEMBl M COBOKYITHOCTEH pAILMOHAIBbHBIX, HPPALHOHAJIBHBIX, IOKA3aTEIbHbIX H
norapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemarb paluoHalbHbIE, UpPAIlMOHANIbHBIE, MOKa3aTeNbHbIC, Jorapu@MUUecKue u
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIUE MOAYJIN U NTapaMETPHI;

OPUMEHSTH ITpadruuecKre METOAbI JUIsl pEeLIeHUs] YpaBHEHUN 1 HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTPaMHu;

MOJIETUPOBATh pPEabHbIE CUTYAllUU Ha SI3bIKE alireOpbl, COCTABISATh BBIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEN0BATh NOCTPOECHHbIE
MOJIENTM C HCIIOJIb30BAaHUEM armmapara ajareOpbl, WHTEPIPETUPOBATH IOTYYCHHBIH
pe3yJIbTar.

DOyHKIUM U rpadukn:

CTpOUTh TpadUKH KOMIO3UIMU (YHKIUA C TIOMOIIBIO  3JIEMEHTapPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMH ABYX (YHKIIUNA;

CTPOUTHh IeoMeTpuueckue oOpa3bl YpaBHEHMH M HEPABEHCTB Ha KOOPIWHATHOU
IUIOCKOCTH;

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

OPUMEHATh QYHKIIMH JUIsl MOIEITUPOBAHUS U UCCIIEI0OBaHMSI pEaJIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCKOTo aHAIN3A:

UCTIOJIh30BaTh MPOU3BOJHYIO UIsI MCCICMIOBAaHUS (PYHKIMM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJIWUTh HAWOOJbIICE W HAWMCHbBIIEE 3HAUCHUS (QYHKIHUHA HEIPEPHIBHOM
Ha OTpEe3Ke;

WCIIOJIb30BaTh  MPOU3ZBOAHYIO  JJII  HAXOXKJCHUS  HAWIYUIIETO  PEHICHUS
B NIPHUKJIAIHBIX, B TOM YHCJI€ COIMAIbHO-dPKOHOMHYECKUX, 3a/layax, JJI OMpeeICHUS
CKOPOCTH ¥ YCKOPEHHUS MpoIlecca, 3aJaHHOTO (GOpMYIION Wil TpaduKoMm;

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: MEPBOOOpa3Hasi, ONMPENCIEHHBIM HHTErpal,
HAXOJUTh MEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIIUNA U BEIYUCISATH HHTErPall 1o hopmyIie
Hrrorona—JleiiOnumna;

HAXOJUTh TUTOIIAIH TUIOCKUX (PUTYP U 00BEMBI TEJI C TOMOIILIO0 HHTETPAA;

UMETh TPEJCTaBICHUE O MaTEeMaTHUYeCKOM MOJICTUPOBAHUH Ha TpPUMEpPE
coctaBiieHUs MU pepeHINaTbHBIX YPAaBHCHH,

pemiath MPUKIATHBIE 3a7a4d, B TOM YHCIE COIMAIBHO-DKOHOMHUYECKOTO |
du3rUecKoro xapakTepa, CpeCTBAMIU MaTeMAaTHYECKOTO aHaJTN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HazBanue KomnuecTBo OcCHOBHBIE BUIBI A€ITEILHOCTH
OcHOBHOE coziepKaHue
pasnena (Tembl) 4acoB oOy4Jaromuxcs
MHOXecTBO 24 MHO0k€eCTBO, onepannuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEIbHBIX YHUCEIL. HaJi MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN arnmapar
MHOTOYJICHBI. Huarpammel Ditnepa — Benna. JUISL OITMCAaHMS X0/1a PELICHUSA

ParnmonanbHbie ypaBHEHUS
Y HEpABEHCTRBA.

CucTtembl JIMHEHBIX
ypaBHEHUH

[IpuMeHeHue TEOPETUKO-
MHOECTBEHHOTO armapara

JUJIs1 peILlIeHUs 3a]1a4.

PanmonanesHbie yncina. OOLIKHOBEHHEIE
U JICCATUYHBIE APOOH, TPOIICHTHI,
OCCKOHEUYHBIC MIEPUOTUNUECKHUE TPOOH.
[TIpumenenue apoOeli U MPOIECHTOB
JUISL pEILIeHUS TIPUKIagHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U UppalliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

C IEHCTBUTEIILHBIMU YHCIIAMH.
Monyiib JEHCTBUTEIBHOTO YHCIIA U €T0
cBoiicTBa. [IpubnmxEénnbie
BBIYMCIICHUS, IPABUJIAa OKPYTJICHUSI,
MPUKHUKA U OIIEHKa pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
peaNIbHBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh MOHATHIMU:
paloHaIbHOE YHUCI0, OeCKOHEYHAs
nepuoaudecKkas 1poob, IPOIEHTHI;
MPPALMOHAIBHOE U ICCTBUTEIBHOE
YHCJI0; MOJIYJIb IEHCTBUTEIBHOTO
4KcIia; UCMOJIb30BATh 3TH MOHATHUS
[P IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeNbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAAHBIX 33]1a4 U3 PA3JIMYHBIX
OTpacyiell 3HAaHWUW U PEATbHOM KU3HMU.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUH.




OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-pallMOHAIBHBIX YPaBHEHU N
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousieHsl ¢ LeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEUHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUHUCIICHUE €T0
3HAYECHUs; IPUMEHECHUE ONIPEACTUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Perienne npukiaaHbix
3a71a4 C ITIOMOLIBIO CUCTEMBI JINHENHBIX
YpaBHECHUH

[IpuMeHATH pa3IMYHbIE METOBI
pelieHus palluOHAIBHBIX U APOOHO-
palMOHAIIBHBIX YPABHEHUH; a TAKKE
METO]I HHTEPBAJIOB JJIsSl PEIICHUS
HEpPABEHCTB.

OnepupoBaTh NOHITUAMU MHOTOUWICH
OT OJIHOM MEPEMEHHOM, €ro KOpHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera s pemenus
3aj1a4.

OnepupoBaTh MOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPULIA,
ONPEACITUTEb MATPHUIIBI.
HMcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONpPEACTUTENHN JJIsl PEUICHUS CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MoaenupoBaTh pealibHbIE CUTYAlUH
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YPaBHEHUU, UCCIE0BATH
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPECITUTENIEH,
WHTEPIPETUPOBATH MOJTYYECHHBIN
pe3ysbTaT




OyHKIMHU U rpad UK.
CreneHHas QyHKIUSA
C LIEJIBIM [10Ka3aTesIeM
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OyHKIIMS, CIOCOOBI 3a1aHus (DYHKITUH.
B3aumuo o6patHbie QyHKIIUH.
Komnozunus ¢pyuxuuii. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexxyTKH 3HAKOTIOCTOSIHCTBA.
YETHble U HEUETHBIE (PYHKITUY.
[lepuonuueckue GyHKIIIH.
[TpoMexyTKM MOHOTOHHOCTH
GyHKIMU. MakCUMyMBbl 1 MUHUMYMBI

dbynknuu. Haubospiiiee 1 HaMMEHBITIEE

3HavYeHUE QYHKIIMU HA IPOMEKYTKE.
Jluneiinasi, KBaJipaTuyHas ¥ IpOOHO-
TuHelHass GQYHKIUU. DJIEMEHTapHOe

UCCJIeIOBaHUE U MIOCTPOCHHE TPpaUKOB

ITUX (PYHKIIHHA.

CreneHs ¢ LeIbIM IOKa3aTeNIeM.
bunom HrroTona.

CrenenHas QyHKIUS ¢ HATYPAJIbHBIM
U 1IeJIBIM TI0Ka3aTenaeM. E€ cBoiicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
crocoObI 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (QYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHkunu, 00IacTh
OTIpEIEJICHHS] © MHOKECTBO 3HAUCHUI
byHKuMU, HYIU QYHKIUH,
IPOMEKYTKH 3HAKOIOCTOSHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEHas U cTeneHHas QyHKIHH.
BbImosiHATh 351eMeHTapHbIe
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
IPOMEKYTKA MOHOTOHHOCTH
GbyHKIMN, MAKCUMYMbl U MUHUMYMBI
GbyHKIMH, HAaUOOJIbIIIee U HAUMEHbBIIIEE
3HaueHue QYHKIUU HA TIPOMEKYTKE.
®dopmyarpoBaTh U WILTIOCTPUPOBATD
rpaduuecku cBOWCTBA TNMHEHHOM,
KBaJIpaTUYHOU, IPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

BeipaxaTs opMynaMu 3aBUCUMOCTH
MEX/1y BEJTMYNHAMHU.

3HaTh OMNpeICICHNE U CBOMCTBA
CTENEHHM C LEJIBIM [TOKa3aTeNeM;




noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YACEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

ApudpmeTnyeckuiit KOpeHb 15 ApudmeTnyeckuii KOpeHb @opMyIupOBaTh, 3aIMCHIBATH
N-OM CTEIECHHU. HaTypajabHOU CTEIICHU U €r0 CBOMCTBA. B CUMBOJIMUECKOU (popme
WppaunonanbHbie [IpeoGpa3zoBaHus YUCIOBBIX Y MCTIOJIb30BATh CBOMCTBA KOPHS
ypaBHEHHUSI BBIPAKEHU, COIepKAIINX CTEIICHU N-o0if cTeneHu AJis mpeoOpa3oBaHus
U KOPHHU. BBIPAKCHUH.
WppannonanbHbie ypaBHEHUS. HaxoauTe perieHus: uppanmoHalIbHBIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHH C TOMOIIIbIO
UPPALMOHAIBHBIX YPABHEHU. PaBHOCWIBHBIX IIEPEXO0I0B WU
PaBHOCHIIBHBIE ITEPEXO/IbI B PEIICHUU OCYILIECTBJISIS IPOBEPKY KOPHEH.
UPPALMOHAIBHBIX YPABHEHUI. CtpouTts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduk KOpHS N-0oi N-oii CTeTIeHN Kak 0OpaTHOU
CTENEHU KakK (PYHKIIMU 0OpaTHOM JUIs QYHKIIUM CTEIIEHU C HaTypaJlbHbIM
CTEIIEHU C HAaTypaJbHbIM I1I0KA3aTEJIEM II0Ka3aTesieM
[ToxazatenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIIBHBIM ®opMyIupOBaTh ONPEIEICHUE

[TokasaTenpHbIC ypaBHEHUS

II0KA3aTeJIeM U €€ CBOWCTBA.
[TokaszarenbHas QyHKIMs, €€ CBONCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKITUU [T pelieHUs] ypaBHEHU.
[lokazaTenbHble ypaBHeHUsI. OCHOBHBIE
METOJIbl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIEHU C PALMOHAIBHBIM
IIOKA3aTeJEM.

BoinoaHsATh npeoOpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKAIINX
CTEIEHU C PAallMOHAIBHBIM
MTOKA3aTeJIeM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl




JUTSl IOCTPOEHUs rpaduka
MOKA3aTeIbHON (PYHKIUU U U3YUECHHUS
€€ CBOMWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapudmuueckue aorapudma. JlecssTuuHble U YHCIia; JECATUYHOTO U HATYPAIbHOTO
ypaBHEHUS HaTypaJIbHbIC JToTapU(PMBI. jorapudpma.
[IpeoGpazoBaHue BeIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOrapu(MoB
coJiepKalliux JorapuQpmsl. JUTsl IpeoOpa3oBaHms
Jlorapudgmuyeckas GyHKIHUA, JOTapu(PMUYECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpadux Jiorapudmudeckon
HcnonwszoBanue rpaduka GyHKIIMN GyHKIMU KaKk 0OpaTHOU
JUIsl pellIeHNs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckue ypaBHEHUS. CBOICTBA JIoTapuMUUecKOr QyHKIIMH
OCHOBHbIE METO/IbI PELICHHUS JUISL pelIeHus 3a/1a4.
norapu(pMUYECKUX YPAaBHEHUH. Haxonuts pemenus
PaBHOCHIIbHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(MUYECKUX YpaBHEHH
norapu(pMUYECKUX YpaBHEHUN C MIOMOIIIbI0 PABHOCUJIBHBIX IIEPEXO/I0B
VI OCYILECTBIISAS IPOBEPKY KOPHEN
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh omnpeesecHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

YUCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI€HCa
YHICJIOBOI0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCAa YHCIIa.




OINpeaeIeHHE TPUTOHOMETPUYECKHUX
(yHKUMN YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHH.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKUX BBIPAKEHU.
[TpumeHsATh GOPMYIBI TPUTOHOMETPUU
JUIS1 PEIIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN

IlocnenoBareapHOCTH
U TIPOTPECCUU
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[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUs TTOCJIE0BATEIBHOCTEN.
Metoa MaTeMaTH4eCKON MHAYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBareibHOCTU. McTopus
aHajau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas ¥ reoMeTpuyecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
reoMeTpuuecKas nmporpeccus.
CymmMma 0eCKOHEUHO YOBIBAIOIIEH
reOMETPUUECKON MPOTrPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAIBLHBIN
pocrt. Hucno e.

dopmyiia CI0XKHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJISL pEIICHUsT pealbHBIX 3a7a4
MIPUKJIAHOTO XapakTepa

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TOCJIEA0BATEIBHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; HCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[Tonyuyats mpesicTaBieHUE

00 OCHOBHBIX UJIESX aHATTU3a
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOAUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OecKOHEUHO yObIBaroen
reOMETPUYECKOMN MPOrPECCHH.




Hcnonp3oBaTh nporpeccuu

JUISL PELIEHUS 3a1a4 MPUKIIAHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JIJISl PELICHUS 33134
U3 peaJIbHOM ITPAKTUKHU

HenpepbiBHble pyHKIIHH.
IIpousBoaHas
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HenpepsiBable QYHKITUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKoOB (PYHKIHH.
CaoticTBa (QyHKIIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo ] HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHune cBOMCTB HETPEPHIBHBIX
GbyHKIUN 11 penieHus 3a1ay.
[lepBas u BTOpas mpou3BOIHbBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICTT
IIPOU3BOJAHOM. Y paBHEHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkiuit. [Ipon3BoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UIINH (DYHKITHIA

OnepupoBaTh NOHATUSAMU: (PYHKIUS
HEeIpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka GyHKIUU.

[TprMeHsTH CBOIMCTBA HEMPEPBIBHBIX
byHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
F€OMETPUUYECKHUIN CMBICII IIPOU3BOTHOM;
3aMKChIBaTh YPaBHEHUE KacaTeIbHOM.
BbrauciiATh NpOM3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3yyaTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIMI.

Hcnonp30BaTh reOMETPUYECKHN U
(bU3UYECKUI CMBICI NPOU3BOIHON

JUISL peLeHus 3a/1a4




[loBTOpEHue, 06001IEHNE, ) OcHOBHBIE TOHATHUS Kypca anreopsl [TprMeHATh OCHOBHBIE IOHATHSI Kypca
cCUCTeMaTH3allvs 3HAHUN Y Ha4aJl MAaTEMaTUYECKOTO aHaI13a anreOphl ¥ Ha4YaJl MATEeMaTHIECKOTO
10 knacca, 00001IeHUE U aHaju3a JJIsl penieHus 3a1ad
CHCTEMAaTH3aLIMs 3HAHUIN U3 pEAIbHOM KU3HU U IPYTUX
HIKOJIBHBIX MPEAMETOB
OBIIEE KOJIMYECTBO 136
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11 KJIACC

Ha3zBanune KomnuecTtBo OcCHOBHOE coZiepkaHue pa3aena OCHOBHBIE BUIBI AEATEILHOCTH
paznena (TeMbl) 4acoB (Temnr) oOy4Jaromuxcs
Uccnenoranue ¢GyHKIIMiA 22 [TpumMeHeHue nMpon3BOHOM Ctpoutb rpaduk KOMITO3HITHH

C IIOMOILIBIO ITIPOU3BOJHOMN

K UCCJIeIOBAaHUIO (PYHKIH

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbompiiero u
HAMMEHBIIIETO 3HaUYCHUSI HETIPEPHIBHON
(GYHKIIMU HA OTpE3KeE.

[Tpumenenue mpou3BOAHON

JUIS1 HAXOXKIAEHUS HaWTyqIlero
pelIeHns B IPUKIAIHBIX 3a]a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOPEHUS Mpouecca, 3a4aHHOTO
dbopmysoit niau rpagukoM.
Komnosunus ¢yHKImii.
I'eomeTpudeckre 06pa3sl ypaBHECHUH U
HEPABEHCTB HAa KOOPJIAUHATHOU
IUIOCKOCTH

(GYHKIMI C TOMOIIIBIO 3JIEMEHTAPHOTO
MCCIIEIOBAHUS M CBOMCTB KOMITO3UIINH.
Ctpouth reoMeTpriecKue o0pasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTe NpOU3BOIHYIO

JUTSL icclieIoBaHus (DyHKIIUU

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEE U HAMMEHBIIIEE
3HaueHus1 (PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
HAa OCHOBAaHUHU IIPOBEIEHHOTO
UCCIIEJOBAHUS.

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOXKJACHUSI HAWJTYYIlIETO
pELICHUS B IPUKJIIAIHBIX, B TOM YUCJIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPEJICIICHUSI CKOPOCTH

Y YCKOPEHHUS MpoLecca, 3aJaHHOTO
bopmyioi unu rpauKoMm.

[TonyuaTp npeacraBieHue




O IPUMEHEHUU NTPOU3BOJHOU
B PA3JIMYHBIX OTPACISAX 3HAHUN

[lepBooOpa3Hast u UHTETpas 12 [TepBooOpa3Has, OCHOBHOE CBONCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HbixX. [lepBooOpasHbie nepBooOpaszHasi U onpeaeaEHHBIN
aneMeHTapHbIX GyHKkiui. [IpaBuna uHTerpai. Haxonuts nepsooOpasHbie
HaXO0KJIEHUS TIEPBOOOPA3HBIX. JIEMEHTAPHBIX () YHKIIMHA U BEIYHCIISATH
HuTerpan. ['eomeTpruuecknii CMbICT uHTerpai no Gopmyne Hetotona—
uHTerpana. Beruucienue Jleitbuua.

OIPEAEIIEHHOIO UHTETPAjIa 10 HaxonuTh muiomany miockux Gpuryp
dbopmyne Herorona— Jleitouuna. 1 00BbEMBI TEJT C TIOMOIIBIO
[Ipumenenue unTerpana OTIpeIeIEHHOTO UHTErpaa.

JUTSI HAXOKJIEHUS TUIOIIa1ei 3HAKOMUTHCSI C MATEMATHYECKUM
IJIOCKUX (GUTYp ¥ 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUUECKUX TEJL. mudepeHnanbHbIX YpaBHEHUH.
[Ipumepsl pereHnit [TonyuaTe nipeacTaBieHue O 3HAUYEHUH
nuddepeHIuanbHbIX YPaBHCHHH. BBEJICHUS TTOHSATHS MHTErpaJia
Marematudyeckoe MOJEIUPOBAHUE B Pa3BUTUU MAaTEMAaTUKH

peasbHBIX MPOLIECCOB C MOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

['paduxu 14 Tpuronomerpudeckue GyHKIIUU, UX Hcnonb3oBaTh MUPPOBBIE peCypCh

TPUTOHOMETPUUECKHUX CBOICTBA U TpaduKy. JUISL TIOCTPOCHUS TPAPHUKOB

GyHKLMI. OT16op KOpHEH TPUTOHOMETPHUECKUX TPUTOHOMETPUYECKUX YHKIMHU U

Tpuronomerpudeckue YPaBHEHHH C IOMOIIBIO W3Y4YEHHUs UX CBOWCTB.

HEpPaBEHCTBA

TPUTOHOMETPUUYECKON OKPY>KHOCTH.

Pematn TPUTOHOMCTPHUYCCKHC




Pewrennie TpuroHOMeTpUYECKUX
HEPaBEHCTB

YPaBHEHMS U OCYLLECTBIATH OTOOP
KOPHEM C ITOMOILBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

[TpuMeHATh GOPMYIIBI TPUTOHOMETPHUU
JUTSL PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS
rpadukoB QyHKIUH

UppanuonanbHble,
noKazaTeJIbHbIE U
JorapupmMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METOJIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOrapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPABHCHUN U
HEPABEHCTB

[IpumeHsATH CBOMCTBA MOKA3ATEILHON
U jorapuMudeckon (yHKIUH

K PEIICHUIO TTOKA3aTeIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEXO/I0B.

PemmaTs upparnmonaibHbie U
KOMOWHUPOBAaHHbBIE HEPABCHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
MEePEX0/I0B.

Hcnonb3oBaTh rpaduuecKue METO B
Y CBOMCTBA BXOJIAIINX B YPABHEHHE
WJIH HEPABEHCTBO (DYHKITHIA

JUTS peIIeHUs 3aauu




KoMiuiekcHpie ynciia

10

KommiekcHbie uncna. Anredpandeckast
U TPUTOHOMETpHUUYEcKask (pOpMBbI 3amucH
KOMILJIEKCHOTO YHCIIa.
Apudmernyeckue onepanuu

C KOMIUIEKCHBIMH YHCIaMHU.
N3o6parkeHre KOMITJIEKCHBIX YHCel

Ha KOOPAMHATHOU MJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii
CTENEHU U3 KOMILJIEKCHOT'O YHUCIIa.
[TprmMeHeHne KOMIUIEKCHBIX YUCEeT

JUTsl petieHust GU3nYEeCKux u
reOMEeTPUYECKUX 3a]1a4

OnepupoBaTh NOHITUAMU:
KOMIIJIEKCHOE YHCIIO U MHOYKECTBO
KOMIIJIEKCHBIX YUCEN.
[IpencraBnaTh KOMILIEKCHbBIE YHCTIa
B alreOpandeckoi u
TPUTOHOMETpUYECKON (hopme.
Beimonuats apupmMernyeckue
oTepalnuu ¢ HUMHU.

N300paxkaTh KOMILJIEKCHBIE YKCTIa
Ha KOOPAMHATHOM MJIOCKOCTH.
[Tpumensts hopmyny MyaBpa u
MOJIy4YaTh MPEACTABIECHUE O KOPHIX
N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTBCS C MPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET
JUISl PEILICHUS] TEOMETPUUECKUX U
bu3nIecKnx 3a1a4

Harypanbnsbie u nenpie uncna

10

HatypanbHbie U 11eIbIe Yuca.
[IpuMeHeHe TPU3HAKOB JEITUMOCTH
uenbix yncesn, HOJ[ u HOK, ocraTtkoB
o MOAyJIt0, anroputma EBkinnna

JIJISL pelIeHus 3a1a9 B IIEJIbIX Yhciiax

OnepupoBaTh NOHATHIMU:
HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOXECTBO HATYPAJIbHBIX U IEJBIX
YHCEeNl.

Hcnonp30BaTh NpU3HAKHU IEITUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™m EBknnaa nis peuieHus




3a/1au.

3anuchIBaTh HaTypaJbHbIE YNCIIA

B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX
CUMCIICHUS

Cuctembl paluoHaIbHBIX, 12 Cucrtema U COBOKYITHOCTh YPaBHEHHUM. OnepupoBaTh MOHATUSIMU: CUCTEMA U
UPPALMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI - COBOKYITHOCTh YPaBHEHUH U
MOKa3aTeIbHBIX CJIe/ICTBHS. HEPABEHCTB; PEIICHNUE CUCTEMbI WU
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PEIIICHUSI CUCTEM U | COBOKYIHOCTH; PABHOCUJIBHBIE
ypaBHEHUM COBOKYITHOCTEH palliOHabHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPAMOHAIIBHBIX, TTOKA3aTEIBHBIX U HaxonuTh pemieHust cuctem u
Jorapu(pMUYECKUX ypaBHEHUM. COBOKYITHOCTEH LEJIBIX
[IpuMeHeHue ypaBHEHUM, CUCTEM U palOHATbHBIX, HPPALMOHAJIbHBIX,
HEPABEHCTB K PEUICHUIO MOKA3aTeIbHBIX U JIOTApU(YMHUUECKUX
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 YpaBHEHHI 1 HEPABEHCTB.
U3 Pa3IMYHBIX 00JIaCTeH HAYKU U [IpuMeHATH CUCTEMBI YPAaBHEHU
peanbHOM )KU3HU, UHTEPIIPETALINS K PELICHUIO TEKCTOBBIX 3a]1a4
MOJIYYEHHBIX PE3YJIbTATOB U3 pa3NUYHBIX 00JacTel 3HaHUHN U
peabHOM JKU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PEIICHUS.
Hcnonb3oBaTh i poBHIE
pecypebl
3amauu ¢ mapaMmeTpamu 16 PanmonanbHbie, MppalmoHaIbHbIE, Bo16upath cioco0 pemieHust

MOKa3aTeIbHbIC, TOTapUPMUUECKUAC U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX, TOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIN




C ITapaMeTpaMHu.
[TocTpoenue u ucciaenoBanue
MaTEeMAaTUYECKUX MOJIETIEN PEAIbHBIX
CUTYallUi C IOMOILBIO YPAaBHEHHUI,
CHUCTEM YpPaBHEHHUI U HEPABEHCTB

C IIapaMeTpaMu

Y HEPABEHCTB, COJICPKAIIUX
MOJIYJIM ¥ TTApaMETPBHI.

[TpumensTh rpaduueckue u
AHAIMTUYECKHUE METOJbI JJIsI PEIICHUS
YpaBHEHU U HEPABEHCTB

C TapaMeTpaMu, a TaKKe
uccneaoBanue GyHKIUNA MeTogaMu
MaTeMaTHUYEeCKOro aHaIu3a.
Ctpouts u ucciienoBaTh
MaTeMaTUYE€CKUE MOJICJIN PEATbHBIX
CUTYalMi C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C IIapamMeTpamMu

[ToBTOpEeHue, 0600061ICHNE,
cUCTeMaTHh3als 3HaHUI

16

OcCHOBHBIC MTOHATHS U METOBI Kypca,
00001IeHNE U cCUCTEMATU3aIAA 3HAHUI

MonenupoBarh peajabHble CUTyaIluu
Ha SI3bIKE aNreOphl, COCTaBISATh
BBIPA)KEHUSI, YPABHECHHsI, HEPABEHCTBA
U UX CUCTEMBI TI0 YCJIOBHIO 3a]1a4H,
HCCIIEI0OBATh MOCTPOEHHBIE MOJIENN

C MCTOJIb30BAaHUEM armapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yibTar.

[TpumMeHITh QyHKIMH

JUJ1S1 MOJICIUPOBAHUSI U UCCIIEIOBAHUS
peaIbHBIX MPOIECCOB.

Pemiate npuknaaHbie 3a1a4u,




B TOM YHUCJI€ COLUATIBHO-
HKOHOMUYECKOTO U (pr3nueckoro
XapakTepa, CpeICTBaMH anreopbl
Y MaTEMaTUYECKOro aHaJln3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEGBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIITMCKA

I'eomeTpust sBIsICTCS OJAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHHMs, TaK KaKk 00eCIeYMBACT BO3MOYKHOCTD N3YUYCHHSI TUCIUILUIMH €CTECTBEHHO-
HAy4YHOW HAIPABJICHHOCTH U MPEIMETOB I'YMaHUTAPHOTrO KKJa. [ToCKOIBKY JIOTHYECKOE
MBILIUICHHE, (QOPMHUpYyeMOE TpPH M3YyYCHUH OOYYAIOIIUMHUCSA TOHATHHHBIX OCHOB
rCOMETPHUH, TPH JIOKA3aTeJIbCTBE TEOPEM U IOCTPOCHHM IEMOYKH JIOTHMYECKHX
YTBEPKJACHUIN MPH PEIICHUHA F'EOMETPHUSCKUX 3a/1a4, YMCHHE BBIBUIATh U ONPOBEPIaTh
THITOTE3bI HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPH PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
I[UKJIa, B YACTHOCTH (PU3NYCCKUX 3a/1a4.

Llenb ocBOeHHs MporpaMMmbl yueOHOro kypca «I['eomerpusi» Ha yriIyOJEHHOM
YPOBHE — pa3BUTHE HHAMBHAYAIbHBIX CIIOCOOHOCTEH OOYYarOMUXCS MPU H3YUCHHH
reOMETPHH, KaK COCTABISIONICH MpeaMeTHON obactu «MaTemaTtnka u HHGOPMAaTHKA»
yepe3 00ecreyeHre BO3MOYKHOCTH MPHOOPETEHUS M HMCIOJIb30BaHUS Ooyiee TIyOOKHX
rEOMETPUYCCKUX 3HAHUM M JEHCTBUH, CHEHU(PUIHBIX TI'COMETPHH, W HEOOXOIUMBIX
JUIS  YCHEIIHOTO MpOo(ecCHOHATIbHOTO 00pa30BaHUs, CBS3aHHOIO C HCIIOIb30BAHHEM
MaTeMAaTHKH.

[lpuoputeTHBIMH 3aZauaMd  Kypca T€OMETpUHM Ha yriayOJaEHHOM —YpOBHE,
PaCIIUPSIONIMMH U YCHIHUBAIOIUMHU Kypc 0a30BOI0 YPOBHS, SABJISIOTCS:

paciidpeHre MPEeACTaBICHUS O TeOMETPUH KaK YacTH MHPOBOH KyJIbTYyphl H
(GbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3HU T€OMETPHUU C OKPYKAIOIIUM MUPOM;

(bopMupoOBaHUE MPEACTABACHHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHCHIINX
MaTEeMaTHYECKUX MOJEIAX, IMO3BOJIAIOIIUX OIUCHIBATH W HM3ydaTh pAa3HBIC SBICHHS
OKpY’KaloIEer0o MHpa, 3HAHHWE IMMOHATHHHOIrO ammapara mo pasaeny «CTepeoMeTpHs
y4eOHOTr0 Kypca T€OMETPHH,

(GbopMHpOBaHUE YMEHHMS BIIaJICTh OCHOBHBIMU IOHSATHSIMH O IPOCTPAHCTBEHHBIX
durypax ¥ HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeMm, (opMyl U YMEHHE
UX IPHMEHSITh, YMCHHUS JIOKa3bIBaTh TCOPEMBl M HAXOJHMTh HECTaHJAPTHBIC CIIOCOOBI
pCIICHMS 3a]1a4;

(bopMHpOBaHHE YMEHUS PaCllO3HABaTh HA YEPTEIKAX, MOJACIIAX U B PCAIbHOM MHUPE
MHOTOI'PaHHHUKH U TeJla BPaIlCHMS, KOHCTPYHPOBATh FT€OMETPUUCCKHE MOJICIIH;

dbopMHUpOBaHHE TOHMMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX  TeOpuHd, (OpMHpOBAHHWE IOHUMAHUSA POJAM  AKCHOMATHKHU
IIPY MPOBEACHUHU PACCYKICHUI;

dbopMHupOBaHHE YMEHHUS BIAJACTh METOJAAMH [OKA3aTeIbCTB U aJrOPUTMOB
pEIICHMS, YMEHHS WX INPUMEHSATh, MPOBOJIUTH JOKAa3aTeJIbHBIE PACCYKICHHUS B XOJE
PEIICHMS CTEPEOMETPUUECKHUX 3a1a4 M 3a7a4 C MPAKTUYCCKUM COJEPIKaHHEM,



GopmMupoBaHUE MPEICTaBICHUS O HEOOXOAMMOCTH OKA3aTENbCTB MPU OOOCHOBAaHUU
MaTEeMaTHYCCKUX YTBEPKICHUA W POJM AaKCMOMATHKU B TIPOBEICHUU JETyKTUBHBIX
paccyXICHUH;

pPa3BHUTHE M COBEPIICHCTBOBAHNE HHTEIICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOy4aromnxcs, TO3HABAaTENbHOW  AKTHMBHOCTH,  HCCJIEIOBaTENbCKUX  yYMEHUH,
KPUTUYIHOCTH MBITIUICHUS, HHTEPECa K U3yYEHUIO0 TE€OMETPHUH;

dopMupoBaHue GYHKITMOHATHHOW IPAMOTHOCTH, PEJICBAHTHON T€OMETPHH: YMCHHSI
pacrno3HaBaTh MPOSBICHHUSI T€OMETPUUYECKHUX TMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCAIBbHBIX JKM3HEHHBIX CHTYyallUsAX W TPUH HU3YYCHHUH TPYTHX y4eOHBIX
IPEMETOB, MPOSIBIICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICITUPOBAHHSI PEATbHBIX
CUTYalluid, HWCCIEIOBAHUS IMOCTPOSHHBIX MOJIEICH, HWHTEPIPETAIIMN TOJTYYCHHBIX
pE3yJIbTATOB.

OCHOBHBIMH ~ COJICPKATCIILHBIMU ~ JIMHUSAMH ~ y4eOHOro Kypca «['eomerpus»
B 10-11 «maccax sBastorcs: «[IpsiMple M TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BEeKTOpbl M KOOPAWHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHHE «YMETh OMNEPHUPOBATH
NOHSTHSIMHU», PEJICBAHTHBIX TC€OMETPUU Ha YrIyOJIEHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJAepKaTelbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMuUpoBaHUE JOTUYECKUX YMEHUH paclpenemnsieTcss He TOJIbKO MO COJepKaTeIbHbIM
JUHUSM, HO W 1o rojgam oOyueHusi. ConepskaHue 00Opa3oBaHMs, COOTBETCTBYIOIIIEE
NpeIMETHBIM  pe3yinbrataM  ocBoeHust  DenepanbHol  paboyeil  mporpaMmsl,
pacrpefieI€HHBIM TI0 ToJlaM OOYyYeHHs, CTPYKTYpHPOBAHO TaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIIMIHAIBHBIM BOIpOcaM oOydYaroniyecs o0palaiuch
HEOJIHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJIAJICHUE TEOMETPUIECKUMU TTOHATHUSIMU
M HaBbIKAMHU I[IOCJIEOBATEIBbHO M TMOCTYNAaTeNbHO, C COOJIOJEHHUEM MPUHIUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYaTh B OOIIYIO CHCTEMY TI'€OMETPUUYECKUX
MpEACTaBICHUN OOYYaroMMXCs, pacmupsis W yrayomnss e€, o0pasys NpoYHbIC
MHO>KECTBEHHBIC CBSI3U.

[lepexon kK H3y4EeHHUIO T€OMETPUN HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycnoBus s qudepeHnuanuu o0ydeHus, MOCTPOSHUS HHANBUIYATbHBIX
o0Opa3oBaTeIbHBIX MPOrpaMM, OOECHEYHUTh YrIayONEHHOE U3YYEHHE TE€OMETPHH
KaK COCTaBJIAIONICH ydeOHOro mpeamera «MaTeMaTnkay;

MOATOTOBHUTH OOYYAIONIUXCSI K MPOJODKCHHUIO M3yYEHHUS MATEMAaTHUKH C YYETOM
BbIOOpa Oyaymie mnpodeccun, obecrneynBas MPEEMCTBEHHOCTh MEXIY OOLIMM
1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha n3ydenne yuebHOoro Kypca «I'eomerpus» Ha yriyOJI€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememwo), B 11 xmacce — 102 dgaca
(3 uaca B Hezel0).



COIAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUSL CcTepeoMeTpuu. Touka, mpsmas, MMIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTHUYECKOM TMOCTPOEHUU CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPHUH U
CJIEJCTBUS U3 HUX.

B3anMmHOE pacnosioxeHue NOpsAMBIX B MPOCTPAHCTBE:  MEPECEKAIOLIUECH,
napasuleibHble M CKpEelIMBaroIMecs mnpsmble. [Ipu3Haku CKpEemIMBaIOIINXCS MNPSIMBIX.
[TapannenbHOCTh MPSIMBIX M TUIOCKOCTEW B MPOCTPAHCTBE: MapasuiebHbIE MPSMBICB
MPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSAMBIX, NAPAUIEIBHOCTh MPSAMOUN U IUIOCKOCTH.
[lapannenbHoe M LEHTpaJIbHOE NPOEKTUpOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE
CBOICTBa MNapaJljIeIbHOTO NpOeKTHpoBaHUs. M300paxeHue ¢uryp B mapauielbHON
OpPOEKIMU. YTIbl C COHAIMPABJICHHBIMH CTOPOHAMH, Yroidl MEXAY HNPSMbIMU
B mpoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NMapajlielibHblE TUIOCKOCTH, CBOWCTBA
napajuieNIbHbIX TIockocTer. [Ipocrteiime nmpocTpaHCTBEHHBIE (DUTYPHI HA TUIOCKOCTH:
TETpa’aAp, NapajulesIenune]], HOCTPOEHUE CEUCHU.

[TeprieHAUKYJISIPHOCTh TPAMOM M IUIOCKOCTH: TMEPNEHAUKYJIAPHBIE MPSIMBICB
IPOCTPAHCTBE, MPSMbIE MapaJUICIbHbIE U MEPIECHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHIUKYISPHOCTU NMPAMON M IUIOCKOCTH, TEOPEMA O MPAMOUN NEPHEHIUKYISAPHON
10cKkoCcTH. OpTOroHanpHOE MpOEKTUpOBaHME. llepneHAuKYyIsip W  HAKIOHHBIE:
paccTOsSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPAMOU 10 TIIOCKOCTH, MPOEKIUs
burypsl Ha IJIOCKOCTb. [leprieH IUKYIAPHOCTD MJIOCKOCTEM MIPU3HAK
NEePHEHIUKYISIPHOCTU ABYX IIIOCKOCTe. Teopema o TpEX MeprneHIuKyIIsIpax.

YTIiael B MPOCTPAHCTBE: YroJl MEXIAY NPSMOU M IUIOCKOCTBIO, IBYTPAaHHBIM Yo,
JUHEWHBIA yToJd IBYrpaHHOro yria. TpéXrpaHHbli U MHOrorpaHsasie yribl. CBoiicTBa
IUIOCKUX YIJI0B MHOrorpaHHoro yria. CBOWCTBa IUIOCKUX W JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUISI TPEXTPAHHOTO yIJIa.

MHororpaHHMuKH

Buapsl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yroapHas npusma,
mpsiMasis ¥ HAKJIOHHAs TMPU3MbI, OOKOBass M TIOJNHAs TOBEPXHOCTH TPHU3MBI.
[Tapannenenurnen, NpsAMOYTroJIbHBIN NTapajUIesIenuIle] U ero cBoiicTBa. KpaTuaimue mytu
Ha TMOBEPXHOCTH MHororpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass TeopeMa
[Tudaropa. Iupamuga: n-yronpHas mupaMuja, MpaBUWIbHAS U yCEUEHHAS MMHPAMU/IBI.
CporictBa pébep u OOKOBBIX TpaHEW TMpaBWIbHOW mnHpamMuasl. [IpaBuiabHBIC
MHOTOIPaHHUKH: MpaBWIbHAsg TMpU3Ma MW NpaBWIbHAsg NHUPAMUJA, TPABUIIbHAS
TpeyrojibHas MUpaMua M MPaBWIBHBIN TeTpadap, KyO. [IpencraBnenue o mpaBUIBLHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOACKAIAP U UKOCAIP.

Boluncnenue 371€MEHTOB MHOTOTPAHHHMKOB: pEOpa, nuaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOUN MPU3MBI, TUIOLIAIb OCHOBAHUH,



TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOM Mpu3mbl. [1noians 60K0OBON MOBEPXHOCTU U
IIOBEPXHOCTH IIPABUJIBHOU IMUPAMUJIBI, TEOPEMA O IUIOIAANA YCEUEHHON MUPAMULBI.

Cummerpuss B NPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUH  IPABHIIBHBIX
MHOIOrpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM  MHOTOTPAHHHMKE: CUMMETPHUS
napajiejenunesa, CUMMETPUs IPaBUJIBHBIX IIPU3M, CUMMETPUSA [PABUIIBHOU
IIAPAMUBI.

BekTOophbl 1 KOOPANHATHI B POCTPAHCTBE

[loHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHbIE, COHAMpaBJICHHbIE U MPOTUBOMOJOXHO HaIpaBJICHHBIC
BEeKTOpbl. PaBeHCTBO BeKTOpoB. JIEHCTBUS C BEKTOpAMH: CIIOXKEHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBoiicTBa
cloXeHus! BeKTOpoB. CBOMCTBAa YMHOXKEHUS BEKTOpa Ha uncio. [IoHsATHE KOMIUTaHApHbIE
BeKTOphl. llpu3Hak kKoMmIiaHapHOCTH TPEX BeKTOpoB. l[IpaBuiio mapamenenumnesna.
Teopema o0 pa3nokeHHUU BEKTOpa Mo TpEM HEKOMILJIaHAPHBIM BekTopaM. [IpsimoyrosnbHas
cuctemMa KoopAuHaT B mpocTpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXIy
KOOpJIMHATAMHU BEKTOpA M KOOPJMHATAMHU TOYEK. YTOJ Mexay BekTopaMu. CkajasipHOe
IPOU3BEICHHE BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[ToHsTHS: TMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, OOpasyrole TMoBepxHocTed. Tenma BpamieHus: UWIMHAP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. B3aumHoe pacmonoxeHue cdepbl U IIIOCKOCTH,
KacaTeJbHas TNIOCKOCTH K cepe. M3o0paxeHue Ten BparieHus Ha miiockocTu. Pa3zsépTka
IMWIMHJIpa ¥ KoHyca. CummeTpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOICTBA 00bEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napajuienenunena u ciuenctBus u3z He€. OObEM MNPSMONM M HAKIOHHOW TPU3MBI,
MWINHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa 1 mapoBOTro CErMeHTa.

KoMOuHanuu Ten BpaleHus © MHOTOTpaHHUKOB. [Ipu3mMa, BrivcaHHas B IWJIMHIP,
onucaHHas okoJio nuinuHapa. [lepeceuenue ceprl u mapa c maockoctho. Kacanue mapa
U cdepsl WI0CKOCThI0. [[OHATHE MHOTOTpaHHMKA, OMMCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAaHHOW B MHOTOT'PAHHHK WJIHM TEJIO BPAIICHHUS.

[Tnomaas MOBepXHOCTH MWIUHAPA, KOHYca, TIomaab chepsl u e€ yacteil. [lomobue
B mpocTtpaHcTBe. OTHOIIEHHE O0BEMOB, TUIOMIANEH MOBEPXHOCTEH MOJOOHBIX (UTYP.
IIpeoOpa3oBanne  momoOms, TroMOTeTHsA. PemieHme 3agad  HAa  INIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenune cedeHWd MHOTOTPAHHUKOB M TEJl BPAILCHHS: CEUEHHUS LWIMHAPA
(mapayieabHO Y MEePIEeHINKYISIPHO OCH), CEYEHHUs KOHYyca (nmapajieibHO€ OCHOBAHUIO U
MPOXOsIIEe Yepe3 BEpUIMHY), CEYEHUs IIapa, METOAbl MOCTPOEHUS CEYEHUN: METON
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.



BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

BekTtopsl B mpocTtpanctBe. Onepanuu Haja BEKTOpaMu. BekTopHOE yMHOXEHUE
BeKTOpoB. CBOICTBa BEKTOPHOro0 yMHOKEHHs. [IpsMoyrosibHas cucrteMa KOOpJAMHAT
B npoctpaHcTBe. KoopaunaTsl BekTopa. Paznoxkenue Bextopa o 6asucy. Koopaunartso-
BEKTOPHBIM METOJ IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs B IPOCTPAaHCTBE

JBuxenus: npoctpanctBa. Orodpaxenus. JBrkeHus u paBeHCTBO (uryp. O6mme
CBOMCTBa JBW)KEHMH. BuAbl JIBWKEHUN: TMAPAUIEIBHBIM MEPEHOC, LEHTPAIbHAS
CUMMETpPHS, 3€pKajibHas CUMMETpHs, IOBOPOT BOKpYr mnpsimoil. [IpeoOpazoBanus
nono6us. [Ipsamas u cdepa Diinepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiacca oOyyaromuiicss Hay4uTCS:

CBOOOTHO OTICPUPOBATH OCHOBHBIMHU TOHATHSAMHU CTEPEOMETPUN TIPH PEIICHUU
3aJ1a4y ¥ MPOBEJICHUHA MaTEeMAaTHYSCKHUX PACCYKICHUH;

NPUMCHATh aKCHOMBI CTEPEOMETPHUM W CICJICTBHS W3 HUX TIPU  PEIICHUH
TCOMETPUYCCKHUX 3a/1a4;

KJacCU(UIIMPOBATh  B3aMMHOE PACIOJIOKCHHE TPSMBIX B  MPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, IPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMHU C yIJIIaMH B IMPOCTPAHCTBE:
MEXTy IPSIMBIMHU B TIPOCTPAHCTBE, MKy IPSIMON U TUIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJIHO paclo3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMUa,
IPSIMOYTOJILHBIN Mapaijiesieume/, Kyo);

KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BRIOUpAst OCHOBAHMS ISl KJacCU(PUKAIINY;

CBOOOJIHO OIEPHPOBATH MOHSATHUSAMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH TIapajlIeIbHOE, IIEHTPATHLHOE U OPTOTOHAILHOE MTPOSKTUPOBAaHUE QUTYD
Ha TUIOCKOCTh, BHITIOJHATH H300paxeHus: GUryp Ha TUIOCKOCTH;

CTPOUTh CEUYCHHMsS] MHOTOTPAHHUKOB PAa3IUYHBIMA  METOJAMH, BBITIOIHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY,
COOKY, CHU3Y;

BBIYHCIISATH IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPAMHJA),
T€OMETPUIECKUX TeJl C TPUMEHEHHEM (HOpMYyTT,

CBOOOJTHO OTEpPUPOBATH TOHITHSAMHU: CHUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh M TUIOCKOCTh CHMMETPHUU (DUTYPHI;

CBOOOJTHO  OMEPHPOBATH  TMOHSATHUSMH, COOTBETCTBYIOIIMMH  BEKTOpPaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BEITIONTHATH JICHCTBUS HAJl BEKTOPAMH,

pemiaTh 3a7a4u Ha J0Ka3aTeIhCTBO MAaTEMATHUYECKUX OTHOIICHUN W HAXOXICHHUE
TCOMETPUYECCKUX  BEJIMYHMH, TPUMEHSS  M3BECTHBIE METOABl TIPH  pENICHUU
MaTeMaTHIECKUX 3a7[a4 TIOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;



NPUMEHATh  NPOCTEHIIME  MpPOrpaMMHBIE  CpPeACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATD, npeoOpa3oBbIBATh " UHTEPIPETUPOBATH uH(pOpMaIIIO
O TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha uepTexax M
pPUCYHKAX;

IIPUMEHSTH TOJYYEHHbIE 3HAHWUS Ha IMPAKTHKE: CPAaBHUBATh W aHAIU3UPOBATH
peanpHbIE CUTYallMM, NMPUMEHATh U3YUYEHHBIE MOHATHUS B IMPOLECCE MOUCKA PELICHUS
MaTeMaTudecku c(hopMyIupOBaHHOM MPOOIEMbI, MOJEIUPOBATH PEAJIbHBIE CUTYAllUU Ha
A3bIKE T[EOMETPUHM, MCCIEAOBaTh IOCTPOECHHBIE MOJEIM C  HMCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUM U TEOpeM, arlnapara aireopbl, pelarb IpakTHYECKUe 3a/1auHu,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYHNH,;

UMETh NpPEe/ICTaBIeHUs 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUU KaK COCTaBHOM
yacTh (yH/IaMEHTa Pa3BUTHs TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuiicss HAyquTCS:

CBOOOTHO OIIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C IMTUHAPUYCCKON, KOHHUECKOU
U chepUIeCKON MMOBEPXHOCTIMH, OOBSICHATH CITOCOOBI MOJTYYCHUS;

OIIepUPOBATH OHITHSIMH, CBA3aHHBIMU C TCJIAMH BPAILIICHUS : [IMJTUHIAPOM, KOHYCOM,
cthepoii u mapow;

pacro3HaBaTh Tejla BpalleHus (MUIHHIP, KOHYC, cdepa U map) U 0ObICHAThH
CTIOCOOBI TIOTYYCHHS TEJ BPAICHHS,

KJIacCH(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHUE CPephl U TIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB WM TEJl BpalleHUs, 00BEMBI U
TUTOIA U TIOBEPXHOCTEH MHOTOTPAaHHUKOB M TENl BPAIEHUS, T'€OMETPUUICCKUX TEJIC
IpUMEHEeHHEM (OopMYT;

CBOOOJIHO OTIEPUPOBATH OHATUSMH, CBSI3aHHBIMU C KOMOWHAITUSIMU TEJ BPAIICHUS
¥ MHOTOTPAaHHHKOB: MHOTOI'PaHHUK, BIUCAHHBIA B cepy U ONMUCAHHBIA OKOJIO ChHEepsl,
cdepa, BiMcaHHasi B MHOTOTPAHHUK HJIM TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHUS MEXIY IUIOMIAJAsIMU TIOBEpXHOCTeH U oO0BEMaMu
IMOJTOOHBIX TEJI;

n300pakaTh M3y4daemble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) IIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJ BpaIeHUS;

W3BJICKATh, WHTEPIPETUPOBATH 151 npeoOpa3oBbIBAThH uH(popMalno
O TIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (HUTypax, MPEACTABICHHYIO Ha UYepTexax M
PUCYHKaX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATH OIEPALMU HAJl BEKTOPaMU;

3a71aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemarb reOMETPUYECKUE 3aa4d HAa BBIUYHMCICHUE YIIOB MEXAY MNPAMBIMUA U
IJIOCKOCTSIMH, BBIYHCIICHUE PACCTOSIHUM OT TOYKH J0 IUIOCKOCTH, B LEJIOM,
Ha NPUMEHEHUE BEKTOPHO-KOOPJAUHATHOTO METOA MPU PEIICHUY;



CBOOOJTHO ONEPUPOBATH MOHATHUSMH, CBI3aHHBIMU C JIBIDKCHHEM B TPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM,

BBITIOJTHATH M300paXEeHUSI MHOTOTPAHHUKOM U TEJI BpPAIEHUS MPHU MapalieTbHOM
nepeHoce, MEHTPATBHON CUMMETPHH, 3€PKaTbHOW CHUMMETPHUH, MPU MOBOPOTE BOKPYT
MIPSAMOM, MpeoOpa3oBaHMs TIOT00WS;

CTPOUTh CCUYCHHWS MHOTOTPAaHHUKOB U TEJ BpalleHUSA: CCEUYCHHS IMJIMHIpA
(mapaJiyieIbHO U MEPIeHIUKYJIIPHO OCH), CeYeHHUs KoHyca (TapajuieIbHOEe OCHOBAHUIO U
MIPOXOIAIIEE Yepe3 BEPIINHY), CCUCHUS MIapa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHMS CEYCHHI: METOJ CIEAO0B, METOJ] BHYTPECHHETO
IPOSKTUPOBAHUS, METOJ TIEPEHOCA CEKYIIICH MIOCKOCTH;

JTOKa3bIBATh TCOMETPUICCKUE YTBEPIKICHNUS,

NPUMCHSTh TEOMETPUUYCCKHE (aKThl JJIsi PEIICHHS CTEPEOMETPUUYSCKHUX 3aj1ad,
NPEIITOIAraloIuX HECKOIBKO IIIaroB PEIICHUsS, €CIM YCIIOBUS NMPUMEHEHUS 3a/IaHbBIB
SIBHOUM M HESIBHOU (hopMme;

periarh 3aJa4u Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYSCKUX OTHOIICHHWH W HAaXOXKJICHHE
TCOMETPUYCCKUX BEIIMUNH;

NPUMEHSTH MPOTPAMMHBIC CPEJICTBA M JICKTPOHHO-KOMMYHHKAITMOHHBIC CUCTEMBI
IPH PEIICHUN CTEPEOMETPUUCCKUX 3a/1a4;

NPUMEHSTh TOJy4YeHHbIE 3HAaHUS Ha TPAKTUKE: CpPaBHUBATH, AHAIM3UPOBATH U
OLICHMBATh PEaJIbHbIE CUTYyallMH, MPUMEHATh U3YYCHHBIC MOHSTHUS, TEOPEMbI, CBOMCTBA
B IIpollecc€ TMOMCKAa PEIIeHUs MaTeMaTU4eckKu CQPOPMYIMPOBAHHON MPOOJIEMBI,
MOJIETUPOBATh PealIbHbIe CUTYAllMU Ha SI3BIKE T€OMETPUHU, HCCIIEIOBATh MOCTPOCHHbBIE
MOJIENTM C MCIOJB30BAaHUEM I'€OMETPUUYECKHX TMOHSITHI M Teopem, arrapaTta aireopsl,
penaTh NpakTUYECKHE 3a/1a4d, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYHNH;

UMETh TPEJICTAaBICHUs 00 OCHOBHBIX 3Tallax Pa3BUTHUA T'€OMETPUU KaK COCTaBHOU
yacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ha3zBanue KonnuecTBo OCHOBHBIE BU/IbI I€STEIBHOCTH
OcHOBHOE coziep>KaHue
pasnena (Tembl) Kypca 4acoB yUamuxcs
BBenenue B crepeoMeTpuio 23 OcCHOBHBIE IPOCTPAHCTBEHHBIC OmnpeaensTh IIOCKOCTh Kak (GUrypy,

burypsi.
[TonsiTUs cTEpeOMETpUM: TOUKA,

npsiMasi, TJI0CKOCTh, IPOCTPAHCTBO.
OcHoOBHbBIE TTpaBUJIa U300pAKEHUS

Ha PUCYHKE TUIOCKOCTH, MapajuiebHbIX
NPSMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[lonsTHs: Mepecekarouecs MmIOCKOCTH,
nepeceKaronuecs mpsmas u mioCKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEHIITNX MMPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBBIC
CJECTBUS U3 HUX.

Croco06bl 3a1aHUs TIPSMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBRE.
O0603Ha4YeHMS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0paxkeHue ceueHui

B KOTOPOM BBINOJIHSIETCS TUIAHUMETPHUSL.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBOJIbI M3 AKCUOMATHUKHU TIJIOCKOCTH.
[IpuBOAUTE NPUMEPHI PEATBHBIX
00BEKTOB, HJICATU3AIIUCH KOTOPBIX
SABJISIFOTCS AKCHOMBI T€OMETPHH.
N3y4aTh, NpUMEHATH TPUHIIUIIBI
MOCTPOEHUSI CEYEHU.

Hcnonb3oBaTh 111 HOCTPOCHUS
CEYCHHMU METOJI CJIEI0B, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I
MEPEHOCA CEKYIIEN TIOCKOCTH.
Pemath cTepeoMeTpudeckue 3aaun:
Ha OMNpPEJCIICHUE BU/Ia CEUYCHUS U
HaXO0JICHHE €ro IO IH.
AKTyam3upoBaTh (PaKThl 1 METOIbI
TUTAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

Hcnonp30BaTh Npu penieHUM 3a1a4d




nupaMubl, Ky0a U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o6pakenue nepeceyeHus
IIOJIy4YEHHBIX IUNIOCKOCTEH.
PackpammBaHie NOCTPOEHHBIX CEUECHUM
Pa3HBIMU L[BETAMH.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
psAMBIX U I1ockocter. [loctpoenue
CEUYEeHH B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
IIOCTPOCHHUS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 mponopuMOHAIBHBIX
otpe3kax. [logobue TpeyroiabHUKOB.
Teopema Menenas. Pacuérsl

B CEYCHMSIX HA BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS IUTAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJIbI:

Teopembr Qaseca u

O IPOIIOPLUOHAIBHBIX OTPE3KaX.
AJITOpPUTM JIeJICHUSI OTPE3Ka

Ha N paBHBIX yacTeu. Teopema
Meunenas.

PaBHOOEIpEHHBIN TPEYTONBHUK.
PaBHOCTOpOHHMI TPEYrOJbHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeAHEN TUHUU
TpeyrojbHUKa. CBOMCTBO OMCCEKTPHUCHI
yriia TpeyrojpHuka. CBOMCTBO MeauaH
TpEyroJIbHUKA.

[Tpu3naku mogo0us TPEYroJIbHUKOB.
[Tomy4ats mpeacTaBiaeHus: 00
OCHOBHBIX 3TallaX Pa3BUTHS T€OMETPUHN
KaK COCTaBHOW 4acTH (yHIaMEHTa
Pa3BUTUS TEXHOJIOTUI

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsiMble. [Ipu3Haku CKpenMBarOIINXCs
MPSIMBIX.

[TapannenbHbie TpPsIMbIE

KrnaccudummpoBaTts B3auMHoOE
PaCTONIOKEHHE TTPSMBIX

B ITPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMU ¥ MIPUBOJISI IPUMEPHI
W3 PeaJbHOM KU3HM.




B IIpocTpaHCcTBe. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IIPSIMOM, IPOXOAILEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEH

Ha JIAaHHOW IPSMOM.

JleMMa 0 mepeceueHnH MapaieabHbIX
IPSAMBIX IIOCKOCTHIO. [TapannensHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajuieNIbHbIX MPSIMBIX.

Teopema 0 CKpeIMBarOUIMXCS MPSMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NapAJIIEIIBHOIO
npoekTupoBanus. M3o0paxenune
pa3HbIX GUTYyp B MapajljiesIbHOMI
IIPOCKLUU.

LlenTpanbHas mpoeKuus.

VYT0JI ¢ COHanpaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMHU.

3a/auym Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHUE, CBS3AHHBIC

C PacmoI0KEHUEM ITPSMBIX

B IIPOCTPAHCTBE

Jloxa3biBaTh TEOpEMY

O CYLIECTBOBAHUH U €JUHCTBEHHOCTH
MAPAIETBHON MPSIMOU, MPOXOIAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKalllen Ha IpYyrou NMpsIMOM; JIEMMY

0 MEPECEUECHUH TUIOCKOCTH ABYMS
napajuieIbHBIMU NPSAMBIMH; TEOPEMY

0 TPEX MapajsIeNbHBIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS MPSAMBIX, TEOPEMY
O CKPEIIMBAOIINXCA NPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3BIBACTCS
IapaJijIeIbHbIM U LEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAaK BBIITOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
JloKka3pIBaTh CBOMCTBA MapajjieIbHOTO
IIPOCKTUPOBAHMS.

N300paxkath B mapauieabHON
IIPOCKLIUH Pa3HbIE TEOMETPUUECKUE
burypsl.

Pemats crepeoMerprueckue 3agaqu
Ha J10Ka3aTeIbCTBO U UCCIIEOBAHUE,
CBSA3aHHBIE C PACTIOJIOKEHUEM NPAMBIX
B IIPOCTPAHCTBE.




[TpoBOIUTE MOKA3aTEIbHEIC
pacCyXACHUS TIPU PEIICHUN
TCOMETPUICCKUX 3aJ]1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
NPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPKICHUS C IETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYAIINH,
CBSI3aHHBIC CO B3aHMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHH.
HccnenoBath MOCTpOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHATHI U TeOpeM, armapara aareOpsl,
1M (PPOBBIX PECYPCOB.

[Tonyuyats npeacraBiieHUE

O IICHTPAILHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEN
B ITIPOCTPAHCTBE

[loHATHSA: MapaIUIETIBHOCTD NPAMOMN U
IJIOCKOCTH B IMMPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
m10ckocTh. CBOKMCTBA NMAPAIEIbHOCTH

KnaccudummposaTts B3auMHoe
PaCTONIOKEHHE TIPSIMOM U TIIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOIIHE TTPUMEPHI




IIPSMOU U IIIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO

MMPpsAMBIX U IJIOCKOCTEM B MpOCTPAHCTBC.

[TocTpoenue ceuenusi, MPOXOIAIIETO
4yepes3 JaHHYIO MPSAMYIO Ha YEPTEKE U
MAPALIETBHOTO APYTOU IPSMOM.
Pacuér otHomenuit. [lapannensras
MIPOEKLUS, TPUMEHEHHE

JUTS TIOCTPOEHUS CeYeHM KyOa

Y NapajiyIeenunea.

CBoiicTBa ImapauICJICIIUIICAa U ITPU3MBI.

[TapannensHbie wockocTh. [IpusHaku
NapajieIbHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 mapaIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
MIPUHAICKAITYIO JAHHOW INIOCKOCTHU U
CIICJICTBUS U3 HEE.

CaoiicTBa napaJuIeabHbIX INIOCKOCTEM:
0 MapajuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS PHU NEPECCUCHUH ABYX
NapaJuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 oTpe3Kax mapauieIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEKY TapaslIeIbHBIMA

W3 pEAIbHOM KU3HU.
®opmynupoOBaTh ONPEIEIICHUE
NapajuIeNIbHBIX MPSAMOU U IJIOCKOCTH.
Jloka3bIBaTh IIpU3HAK

0 MapaJuIeIbHOCTH MPSAMOMN U
IIJIOCKOCTH; CBOMCTBA NIapaJUICIIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewrate crepeoMeTpudecKkue 3a1auu
BBIYMCIIEHUS U J10Ka3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIBHOCTBIO
MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
Pemrate npakTuyeckue 3a1a4u

Ha IIOCTPOCHHUE CEUECHMM Ha YepTekax
TETpaj’Apa U MapajljieIenuIea.
Pemrate crepeomerpudeckue 3agaum,
CBSA3aHHBIE C IOCTPOCHUEM CEYCHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUH N'€OMETPUYECKUX 3a1a4
CBSA3aHHBIX C MapPAJLIECIBHOCTBIO
IIJIOCKOCTEMN.

CpaBHUBATh M aHAJIM3UPOBATH
peabHbIE CUTYalllH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO PAMOM U
IIJIOCKOCTH B ITPOCTPAHCTBE;




IUIOCKOCTSIMU;, O IEPECEUECHUHU MTPSIMOK
C IByM$ apaJIJIEIbHBIMU TIOCKOCTAMHU

MOJIEJIMPOBATH PEAJIbHBIE CUTYAIWH,
CBSI3aHHBIC C NIAPaAJUICIIbHOCTHIO
MPSAMOU U INIOCKOCTH B IMPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApPHOCTD
IPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE
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[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajenenuneaa. Beraucienue v
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuieIeIuIesie.
[lepneHAUKYISAPHOCTD IPSIMOU U
miockocTu. [Ipu3Hak
NEPNEHAUKYISPHOCTU IPSIMOM U
miockocTd. TeopeMa o cyliecTBOBaHUU
Y €JMHCTBEHHOCTH IPSIMOH,
MPOXOISAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYIISIPHON
K miockoctu. [lnockoctu u
NEePHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyIap U HAKIOHHAS.
[locTpoeHne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX nMepNeHAUKYIAPAX
(npsimast u oOpaTHas).

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.
®opmMyIUpOBaATh ONIPEAECICHUS:
MEePIEHANKYISIPHBIX MPSAMBIX

B IIPOCTPAHCTBE; ONPEIEIICHUE MPSIMON,
MIEPIIEHAUKYJIIPHOUN K INIOCKOCTH.
Jloka3bIBaTh: 1€eMMY

O NEPIEHIUKYISIPHOCTH IBYX
MapaJijIeIbHbIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKY
MapaJJIEIbHOCTBIO MPSIMBIX U UX
MEPIIEHAUKYIIIPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
IIPU3HAK NEPIEHIUKYISIPHOCTH PSIMON
U IJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €IUHCTBEHHOCTHU
MPSMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY ¥ NEPIECHAUKYJAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIEHANKYJIISIPHBIC MPSIMYIO




YTroa MeXy CKpEIIUBAOIMMUCS
npsMbIMU. [TOMCK epHeHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuit kyda, MPU3MBbI,
MPaBWILHOM MUPAMU/IBI C TOMOIIBIO
OPTOTOHAJIBHOW IIPOECKILIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJI0CKOCTH. ITnockocTn
CHUMMETPUN B MHOTOTPAaHHHUKAX.
[Ipr3Hak nepneHuKyIJISIPHOCTH
IIPSIMOM U TUNIOCKOCTH KakK CJIEICTBUE
cummerpud. [IpaBuiibHbIE
MHOTOT'PAHHUKU

Pacuér paccrosiHuii OT TOUKH

110 TI0CKOCTH. CIIOCOOBI OMYyCTHUTh
IIEPIICHAUKYJIISPBL: CAMMETPUSI, CABUT
TOYKH 10 MapajuieIbHON MPAMOM.
CnBur no HenapauieIbHON IPSMOH,
VU3MEHEHUE PAaCCTOSIHUN

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJISPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBIeHUE O 3HAYEHUN
NepHeHauKysipa Iisl APYyrux odnacren
Hayku ((pu3nKa, DHEpreTHKa, Ja3epHbie
TE€XHOJIOTUH), B PEabHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKACHUS, CBI3aHHBIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIICHIUKYIAPHYIO K 3TON IPsIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYJIIAPaX U TEOPEMY
o0paTHYIO TeopeMe 0 TPEX
NEePHEHIUKYIApaXx.

[Tonyuyats npeacraBiieHUE

00 OPTOTOHAIBHOM ITPOEKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O NMPOECKIIUU
TOYKHU Ha MPAMYIO.

Pemrats crepeomeTpudeckue 3a1auu,
CBSA3AHHBIE C NEPIEHAUKYIAPHOCTHIO
MPSIMOU U TIJIOCKOCTH.

PemaTte npuknagsele 3a1aum,
CBSA3aHHBIE C HAXOKICHUEM
Ir€OMETPUYECKUX BEINYHUH.




Pemate ctepeoMeTpUUECKHE 3a1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIECHAUKYIAPAX,
HAaXO0JECHUEM PACCTOSHUH,
IIOCTPOCHUEM IIPOCKIUH.

CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKJICHUS C LIENbIO BISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmu3upoBaTh U MOJIEINPOBATH

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyAalUuH, CBA3aHHbIEC

C NEPIEHIUKYIIAPHOCTHIO NPAMOU U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOECHHBIE
MOZIEJIH, B TOM YUCIIE U

C UCIOJIb30BAaHUEM ammapaTa aareopbl

VYTibl ¥ pacCTOSHUS
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[ToBTOpEHUE: YrOJI MEXKY NPSIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IPOU3BOJILHOM TPEYIOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOoa MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH

B ITpocTpaHcTBE. ['eomerpruueckue
METOJIbl BBIYMCIIEHUS] YTJIa MEXIY
MPSIMBIMU B MHOTOTPAHHHKAX.

AKTyanu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOAUTH AHAJIOTHUHU.
®opmMyNIUPOBATH ONIPEACICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YyTJa.
KnaccudummpoBaTs AByrpaHHBIC YTIIBI
B 3aBUCUMOCTH OT X I'PAalyCHON MEpHI.




JIByrpanssiid yros. CBOKWCTBO
JIMHEVHBIX YIJIOB IBYTPAHHOTIO YIJIa.
[TeprieBqUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
nockocrent. [lpusHax
NIEPIICHAUKYIISIPHOCTH IIIOCKOCTEM;
TE€O-peMa O IPSAMOU NEPECEUEHUS ABYX
IIJIOCKOCTEN NEPIEHAUKYIISPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOyTONBHBIN NapaJIeICIUIEN;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIbHOT'O NapaJuIesIeIUIEa.
Teopema o nuaroHanu nIpsIMOYrOJILHOTO
napajulelIeIUIe A U CIEICTBUE U3 HEE.
CrepeomeTpruyeCcKHe U NPUKIIATHBIC
3a/1a44, CBAI3aHHBIE CO B3aUMHBIM
PaCIIOI0KEHUEM IIPSIMBIX U IIJIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IPsIMBIE, MIAPAJIJIEIbHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napaurenbHBIX IUIOCKOCTEN

Ha CKpPEIIHUBAIOIINXCS NPAMBIX,
pacCTOsIHUE MEXIY
CKPEIMBAIOIMUCS ITPAMBIMU

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiIspos,

DopmynUpOBaTh ONPEIEIICHUE B3aUMHO
MIEPIIEHAUKYJIIPHBIX IJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMynUpPOBaTH CIEICTBUEC

(M3 mMpu3HaKa) O MEPIEeHIUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEepPIEHAUKYIIIpHA
IIPSIMOM, TI0 KOTOPOU MEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 He€ 0 IMarOHAIAX IPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C NIEPIICHINUKYJIIPHOCTD
IIPSAMBIX U INIOCKOCTEU, UCTIOJIb3Ys
IUTaHUMETpUYECKUe (GaKThl U METOABI.
IIpoBOANTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIPU
peLICHUU TeOMETPUYECKUX 3a/1aY,
CBS3aHHBIX C IIEPIEHAUKYIIPHOCTBIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOAEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlH, CBSI3aHHBIE




BBIYMCIICHUE PACCTOAHUN OT TOUKHU
JI0 TOYKH; IPSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosiHUN MEXIY
CKpEIIMBAIOIIUMHUCS MPSIMBIMU

C IOMOUIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa”Hblil yroju, HEPAaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema I1udaropa, Teopemsi
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yria. JJIEMEHTHI
cepuueckoil reoMeTpuu:
reoJIe3UUECKHE JIMHUMU Ha 3eMiIe

C IEPIECHANKYISPHOCTHIO MPAMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOJAENH,
B TOM YHCJIE U C UCTIOJb30BAHUEM
amnmapara ajareophbl.

PelaTte npuknagHble 3a1a4uu,
CBSI3aHHBIE C HAXOXKIECHUEM
r€OMETPUUYECKUX BEJIMUUH

MHoTrorpaHHUKH

CucremaTusanus 3HaHUM:
MHOrorpaHHHK U €0 3JIEMEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBunpHas nmupamMua.
[Ipusma. Ilpsimast u HakIIOHHAs
npu3Mel. [IpaBuinbHas npusma.
[Ipsimoit mapasenenunen,

PSIMOYTOJIBHBIN Mapaieenune, Kyo.

Brimykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYIIPABUIIbHbIE MHOTOIPAHHUKH

PaboTaTh ¢ yueOHUKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaNIU3UPOBATH PEIICHUE 3aaUH.
PucoBaTh BRIYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMM CBOMCTBaMU;
BOCCTAaHaBJIMBAThH OOIIMI BT
BBIITYKJIOTO MHOTOTPaHHHUKA 110 IByM
€ro MPOECKIUSIM.

Jloka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKHN




C Pa3HOU DUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS
pe3ynbTaTa Ipy BapbUPOBAHUH JaHHBIX.
Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOT'OrpaHHUKOB. [lmanupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX NMPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B IpoCcTpaHCTBE
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[TonsiTrie BeKTOpa Ha TIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesielune1a, YMHOXKEHNUE BEKTOpa
Ha YHCJIO, Pa3JIOKEHUE BEKTOpa

1o 6a3zucy TpEX BEKTOPOB, HE JISKAIUX
B OJJHOM IIOCKOCTH.

CxansipHoe pou3BeCHUE,
BBIYHCIICHUE yTJIa MEKY BEKTOpAMU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOpaMHU

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAaHUMETPUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IJIOCKOCTH U B MMPOCTPAHCTBE;
KOMILUIaHApHbIEC BEKTOPHI. [IpuBOIUTH
npuMepbl GPU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUHU CIIOKESHHUS W BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUSI BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MpU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMIIJIAHAPHBIM BEKTOpaM




[loBTOpEHUE, 00001ICHNE
U CUCTeMAaTH3allisa 3HaHUM

O6o0maroiee NOBTOPEHHUE MOHATUI
¥ METOJIOB Kypca T€OMETpUH

10 k1acca, cucTemaTu3alys 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Pemiate crepeoMeTpuyeckue 3aaauu
Ha JI0Ka3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIIICHHUH, HAXOKICHHE
r€OMETPUUECKUX BEJTUYUH (IJIMH,
VTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npu pelieHuu
CTEPEOMETPUUECKHX 3a]1a4
MJIaHUMETpUUYeCcKue (haKThl U METOIBI.
[TpoBOIUTH JIOTUUECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PaCCYKICHUS

MIPY PEUICHUHN CTEPEOMETPUUECKUX U
MJITAHUMETPUUECKUX 3a/a4.
CpaBHUBATh U aHAIU3UPOBATH
pealibHbIE CUTYallU U BBIABISATH
BO3MOXHOCTbh €€ MOJCIUPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arfnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl MPHU PENICHUU 3a]1a4.
[Tomyyats npeicTaBICHUE O TEOMETPUH
KaK O pa3BUBAIOILICHCS HAYKeE,
VCCIIEIYIOIIEN OKPYKAIINN MUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,




IIOMOTAIOIIECH PEIIUTD PEajIbHbIC
YKA3HEHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKICHUS C LIENbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
HccenenoBaTh IOCTPOCHHBIE MOJCIIH.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

HaszBanue KomuuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
OCHOBHOE COIEpKAHNE
paznena (Tembl) Kypca 4acoB yUaIuxcs
AHanuThuecKas reoMeTpHs 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyaM3upoBaTh (PaKkThl U METOIbI

Ha IJIOCKOCTH U B POCTPAHCTBE,
CKaJISIPHOE TIPOU3BEJAECHUE BEKTOPOB,
BBIYMCIICHUE yTJIa MEXIY BEKTOpaMu
B [IPOCTPAHCTBE. Y paBHEHUE NIPSAMOW,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE TIIOCKOCTH, HOPMAJlb,
YpaBHEHUE INIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnerHbie
HEPABEHCTBA, JJUHEMHOE
IIPOTPaMMHUPOBAHUE.

AHanmUTUYECKUE METOIbI pacueTa
yIJla MEXAY NPSAMBIMU U INIOCKOCTAMU
B MHOTOTrpaHHuKax. @opmyia
pacCTOSsIHUS OT TOYKH JI0 IIJIOCKOCTH
B KOOpJMHATAX.

HaxoxzaeHne pacCTOSSHUN OT TOYKH
110 TUIOCKOCTH B KyO€ U MpaBUJIbHOU
ApaMuIe

MJITAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.

CBoauUTH AEUCTBUS C BEKTOpAMU

K aHAJIOTUYHBIM JICHCTBUSIM C X
KOOpJMHATAMMU.

BcnoMHUTE onipeiesieHre CKaasipHOTO
YMHO>KE€HUS U €ro CBOMCTBA.
BbIUKCHIATE ¢ MOMOIIBIO CKAJISPHOTO
YMHO>KE€HUS ITTMHBI BEKTOPOB, YIJIbI
MEXJy HUMH, YCTaHABIMNBATh
MEePIEHANKYIIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHUE MIOCKOCTU U
bopMyITy pacCTOSIHUSI OT TOUKH

J10 TIJIOCKOCTH.

Pemats 3amaun, codyeras
KOOPJIMHATHBIN U BEKTOPHBIA METOIBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU TEOMETPUYECKUX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.




AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBA3aHHBIE BEKTOPAMHU U
KOOpJAMHATaMHU.

HccenenoBaTh MOCTPOCHHBIE MOJENH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHS
MaTeMaTUKU

[ToBTOpenue, o600IICHNE
Y CUCTEMAaTH3aIns 3HAHUI
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CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METO/T
CJE€I0B, CTAaHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapannenbHbie PSMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILEHUMU, YTJIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[leprieHAUKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHJAAPTHBIE MTapbl
MEPIECHAUKYJISPHBIX TIIOCKOCTEN U
MPSIMBIX, CAMMETPHUH
MHOTOT'PAHHUKOB, TEOpEMA O TPEX
MEPIECHAUKYJIIAPAX, BBIYACICHUS IJINH

Ctpouth ceueHus.

PemiaTth crepeoMeTpudecKue 3a1auu
Ha J0Ka3aTeJIbCTBO MAaTEeMAaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHE
r€OMETPUUECKUX BEJTMYHUH (JJTUH,
YTJIOB, IJIOIIA/IeH, 0OBEMOB).
Hcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKHUX 3a]1a4
IJIaHUMETpUUYeCKUe (haKThl U METOIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIICHUH CTEPEOMETPHUUECKUX
3aj]1a4.

CpaBHUBATh U aHATM3UPOBATH




B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (hOpPMYIIbI

JUIS TUIOIIazied, COOOpakeHust
noao0us.

[Inomaau ceueHnit MHOTOrpPaHHUKOB:
IUIOLIAN MTOBEPXHOCTEH, pa3pe3anus
Ha 4acTu, COOOpakeHHs MO00Us

peabHbIE CUTYAllUU U BBISBIIAThH
BO3MOYHOCTb €€ MOJIEJINPOBAHUS

HAa SI3bIKE TEOMETPHH.

MonenupoBarh peaabHyH CUTYaLHIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATh
MIOCTPOEHHBIE MOJIENU, B TOM YUCJE U
C UCIOJIb30BAaHUEM aIllapara ajreopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
[IpOrpaMMBbl [IPU PELIEHUU 3314

O6bEM MHOTOTpaHHUKA
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O06bEM Tena. O0BEM IPSIMOYTOIBHOTO
napajiesnenunena. 3aaadu

00 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMHU yTJa.
CrepeomeTpuyeckue 3a1aum,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapajuieNenumnesa.
[TpuknagHbie 3a7a4M, CBI3aHHBIC

C BbIUKCIIEHUEM 00BEMA
IPSIMOYTOJIFHOTO TMapasuieienuIea.
O0BEM TPSIMON TPU3MBI.
CrepeomeTpruUuecKue 3a/1a4uH,
CBSI3aHHBIC C BBIYUCIICHUEM O0BEMOB
npsMou mpusmel. [Ipukiianaeie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSIMOU TPU3MBI.

CB00OJIHO OTIEPUPOBATH OHITHUAMMU:
00BbEM Tela, 00BEM TPSIMOYTOTLHOTO
napaJuyiesienurea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

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

Pa3pe3aTe MHOrOrpaHHUKY,
MEPEKIaAbIBATh YaCTH.

Pemath crepeomeTprueckue 3a1auu,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMaA
PSIMOYTOJILHOTO TIApaJIJICIICTINITE 1A,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C TIETIO BBISIBICHHUS




Boruncnenue 065EMOB TeN

C IOMOUIBIO OIPEAEIEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IIPU3MBI, ITAPAMU/TBI.

dopmyna 00bEMa MHUPAMUIBI.
OTtHomieHue 00bEMOB MUPAMHU/T

C OOIIUM YTJIOM.
CrepeomeTpuyeckue 3a/1auu,
CBsI3aHHBIC C 00BEMaMU HAKIIOHHOU
IIPU3MBI, ITAPAMU/IBI.

[TpuknagHbIe 33124 10 TEME
«OO0BEMBI TEN», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o0bEMOB. Brruncienue
PACCTOSIHUSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHaIM3UpOBaATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TapaJuIeICITUIIe A,
MPU3MBI, ITAPAMHU/IBI.

HccnenoBath MOCTPOCHHBIC MOJICIIH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsbl.

BBIBOANTE OCHOBHYIO HHTETPAIBHYIO
dbopmyiy ISl BEBIYUCICHUS 00bEMOB
TeN.

Jloka3wiBaTh TEeOpeMy 00 00bEME
HAKJIOHHOM MPU3MBbI Ha TIPUMEpe
TPEYrOJbHOMN MPU3MBI U

JUTSI IPOU3BOIBHOM MPU3MBI.
Jloka3sIBaTh TEOpeMY: 00 00BEME
nUpaMuIbl, GOPMYIUPOBATH CIICCTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaAMUJIBL.
BeiBoauTh opMyity JUTsl BEIYUCICHUS
00bEMOB YCEUEHHOM MTUPAMUJTBI

Tena BpameHus
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[MuuaaprYecKas TOBEPXHOCTb,
oOpa3yromue MUINHAPUICCKOU
TTOBEPXHOCTH.

CB0OOOJHO ONEpUPOBATH MOHITHUSIMU:
WTHHIPUIECKAS TOBEPXHOCTD,
uuauHap. M3yyaTh ciocoOsl




Mumunap. Ipsamont kxpyrosou
uuuHap. [Inomans noBepxHocTu
HUIUHAPA.

Konnueckas moBepXHOCTb,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnue koHyca
IUIOCKOCTBIO, MapasuiebHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
koHyc. M3o0paxkeHue KOHyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanbk GOKOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpruyecKkue 3a1auu

Ha JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYEHUHN LUIUHIPA,
KOHYcCA.

[TpuknagHbie 3a7a4M, CBI3aHHBIC

C IWJIMH]IPOM.

Cdepa u map.

[lepeceuenue cheps! u mapa

¢ IockocThro. Kacanue mapa n
chepshl I0CKOCTRIO. Bua n
MU300paKeHre mapa.

VYpaBuenue chepsl. [Lmomans chepsl u
e€ gacTen.

CummMmetpus cdepsl U mapa.

MOTYYECHUS HUJIMHIPUYECKON
MTOBEPXHOCTH, LIWIMHAPA.
N300paxkaTh HUIMHAP U €70 CEYCHUS
IIJIOCKOCTBIO.

CB000/1HO OTIEpUPOBATH MOHATUIMM:
KOHMYECKAasi MIOBEPXHOCTh, KOHYC,
yced€HHBIN KoHyC. M3yuaTh cmocoOs
MOJY4YE€HUSI KOHUYECKOU MOBEPXHOCTH,
KOHYCa.

N3006paxkaTh KOHYC U €r0 CEUCHHUSI
IJIOCKOCTBIO, MPOXOAILIEH YEPES OCh,
Y TUIOCKOCTBIO, NEPIEHANKYISAPHOM

K OCH.

BeiBoauTh OpMyIIbI sl BEIYKUCICHUS
OOKOBOW U MOJHOMN IMOBEPXHOCTEN Tel
BpamieHus. Pemars
CTEPEOMETPUUECKHUE 3a]1a4i, CBA3aHHbIE
C TeJIaMU BpalEHUs, HAX0XKIECHUEM
onaan 00KOBOM M TOJTHOM
IIOBEPXHOCTH, [IOCTPOCHUEM CCYECHUM.
Hcnonp30BaTh Mpy pelIeHUH 3a1a4
TUTAaHUMETpUYECKre (PaKkThl U METOIBI.
CpaBHUMBATh U aHATU3UPOBATH
YTBEPKIECHUS C LEIBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.




CrepeomeTpruyecKkue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepolt 1 1mapom,
IIOCTPOCHUEM UX CEUEHUM
IUIOCKOCTBIO.

[Ipukiannpie 3a1a4u, CBSI3aHHbIE
co cdepoii u mapom.

[ToBTOpEHUE: OKPYXKHOCTH

Ha IJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaH/IapTHHIE
[IO100HSI.

Paznuunbie koMOMHALINM TET
Bpall€HUsS U MHOTOI'PAHHUKOB.
3anaun o Teme «Tena u moBEpXHOCTH
BpalLICHU»

AHaNMM3UpOBaTh U MOJIEIIMPOBATH

Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBaTh MOCTPOECHHBIE MOJIEIIH,

B TOM YHCJIE U C UCMHOJIb30BAHUEM
amnmnapara ajareopbl

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

CB0OOOSHO OTEpUPOBATH MOHITHIMU:
cdepa u map, UEHTP, PaaANyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACTIONIOKEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONIPEICIICHUE
KacaTeabHOU MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KacaTEIbHOU INIOCKOCTH.
BreiBoauTh opMyIty 1Tl BBIYUCIICHHS
wiomaan cGepsl uepes paanyc cheph.
Pewate crepeoMeTprudeckue 3aaauu,
CBsI3aHHBIC CO chepoii U Mapom,
HAXO0XKJICHUEM ILIOMA I chephl U €
qyacTel, TOCTPOCHUEM CeYeHUM chepbl
U 1mapa.




AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBSI3aHHBIE C IAPOM U
cdepoil.

Pemath npocTeie 3a/1a4u, B KOTOPBIX
burypupyroT KOMOMHALIUU TET
BpallleHHs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepolt u mapom,
IUTAHUMETpUYECKre PakThl U METOJIBI.
Pemath cTepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C TEJIaMU BpallleHus,
NOCTPOEHUEM CEUEHUI Tel BpallleHus,
C KOMOMHAIMSAMU TeJ BpalleHUs U
MHOTOTPAHHUKOB.

[TpoBOAUTH JIOTHUYECKU KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PacCyXACHUS

IpU PELICHUN T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUHN PEAJIBHBIE CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHHUKaMU.
HccnenoBaTte NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl




ITnomany noBepxXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6BéM nunuuapa. Teopema

00 00BEME TPSMOTO UITUHIPA.
[Tnomanu 60KOBOIM U MOTHOM
MTOBEPXHOCTH IMIIMH]IPA.

Brrancnenre o0bEMOB Ten

C TIOMOIIBIO OTPEICTAEHHOTO
unTerpaia. O0bEM KoHyca.

[Imomagu GOKOBOI U IMOTHON
MTOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
UJIMHIpA, KOHYyCA.

[Tpuknaanaeie 3agaun 1o Teme «O0bEMBI
U TUJIOIIAIA TIOBEPXHOCTEN Tell.
O0BEM mapa u MapoBOro CEKTOpA.
Teopema 06 06béMe mapa. [Tnomanp
cthepsl.

CrepeoMeTpryecKue 3a/1auu,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
mapa, mapoBOTO CETMEHTA, IIIApOBOT0
CEeKTopa.

[IpuknagHele 3a1a4M 110 TEME
«O0BEMEBI TEJ», CBA3aHHBIC

¢ 00BEMOM TI1apa U TUIOMIAABI0 CHEPHI.
COOTHOIICHUST MEXKTY TIIOIIAISTMHU
MOBEPXHOCTEHN M 00bEMaMM TTOT00HBIX

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

Jloka3bIBaTh TEOPEMBI: 00 00BEME
nuIuHIpa; 006 00BEME KOoHYCa.
Boe1BoAUTH GOpPMYIIbI /17151 BEIYMCIECHUS
00BbEMa yCeu€HHOro KOHyca.
HccnenoBaTh MOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsbl.

3HaTh BO3MOXHOCTH pELICHUS 3a/1a4
Ha NIOCTPOEHHE LIMPKYJIEM U JTUHEUKOIA,
0 KJIACCUYECKHUX HEPa3pEIINMbIX
3a/1a4dax.

CB000IHO OTIEpUpPOBATH OHITHIMU:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOpP, OCHOBAHHE U BBHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
11apOBOTO CJIOS.

BbiBouTh OpMyIIBI 1151 HAXOKICHHUS
00BEMOB IIAPOBOT0 CErMEHTA,
[IApPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
JlokaspiBaTh TeopeMy 00 00bEMe 1mIapa.
Pemath cTepeomeTpuueckue 3a1auu,
CBsI3aHHbIE C 00BEMOM IIApa, IAPOBOIO




Tl
[TogoOHble Tena B MPOCTPaHCTBE.
N3menenne o6wEMa rpu moi00uu.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIC C BBIYUCIIEHHEM 00HEMOB
TEJI ¥ TUIOIAJIeH TOBEPXHOCTEH

CETMEHTAa, IIIapOBOTO CEKTOPa,
JI0IAIbI0 C(EpHI.

CpaBHUBATh M aHATTU3UPOBATH
YTBEPIKICHUS C TIEITbIO BBISIBICHHSI
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UpPOBATh U MOJICITUPOBATH

Ha S3bIKE TEOMETPUU PEaTbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
1rapa, IapoBOTro CErMEHTa, IIIAPOBOTO
CETMCHTA, IIOIIA/IbI0 CEpHI.
CB00OOIHO OTIEpUPOBATH TOHATHEM
1o100HbIE Tea B POCTPAHCTBE.
Beraucisate 00BEMBI TENT ¢ TOMOIIBIO
OnpeIeIEHHOT0 UHTeTpaJa.

Pemiate crepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIICHUSIMU MEXKTY
TJIOIIAISIMU TTIOBEPXHOCTEH U
o0béMamMu MOJO0OHBIX TEJL.
[TpoBOAUTH TIOTMYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS

IIPU PEIICHUH T€OMETPUUISCKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpayia, HaX0XJICHUEeM
COOTHOIICHUS MEXTY TIIOMIAISTMHU




MOBEPXHOCTEN U 00BEMAMU TOT00HBIX
TeN.

AHanmu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU peaibHbIE
CUTYyalluH, CBA3aHHbIE C 00bEMaMU U
MOBEPXHOCTSIMU TeI,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJIEHUE
T€OMETPUUECKUX BETUUMH

JIBH>KEHMS

JIBUMKEHUS IPOCTPAHCTBA.
Orobpaxxenus. JIBrkeHus u
paBeHCTBO ¢uryp. O61IHMe CBOMCTBA
NIBMOKEHUU. BUIBI IBIOKEHUN:
napaiyiesIbHbIN MIEPEHOC, IEHTPaIbHAS
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanust mogoous. [psmas u
ctepa Diinepa.

['eoMeTpuueckue 3agaun

Ha TPUMEHEHHE JIBIKCHUS

[IpumeHsATh MpaBuUIa BHITIOJIHEHUS
JICUCTBUHN CIOKEHHUS U BIUUTAHUSA
BEKTOPOB, YMHOXEHUS BEKTOPA

HAa YKCJIO IIPU PELICHUHU 3a/1a4.
Haxonute koopauHaThl BEKTOpA

B JJAHHOM 0a3uce M CTPOUTH BEKTOP
10 €r0 KOOpJIMHATAM.

BcrioMHUTE onpeiesieHue CKasipHOro
YMHOKEHHS U €r0 CBOWCTBA.
Boraucisate ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHHUS NIMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MIEPIEHAUKYJISIPHOCTh BEKTOPOB.
AHaNMU3UpOBaTh U MOJICIUPOBATH

HA SI3bIKE T€OMETPUHU PEAJIBHBIC
CUTYyalluH, CBA3aHHBIC C PU3UUYECCKUMHU
BEKTOPHBIMH BEJIMYMHAMHU.




Hcnonp30BaTh pH PEIICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMH

B IPOCTPAHCTBE, IIIAHUMETPUUIECKHEC
(baKThl U METOIBI.

CB0O0OJTHO OTIEPUPOBATH TOHIATHSIMH:
oToOpaskeHre TPOCTPAHCTBA Ha ceOs,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHAS
CUMMETPHH, TTapaJIICITbHBIN TIEPEHOC;
paBEHCTBO U noj00ue Guryp.
Jloka3pIBaTh YTBEPXKJICHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS ABMOKCHUSIMU. BBITIONHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSIMU: TIPSMAst U
cdepa Diinepa.

PemmaTts reomeTpuyueckue 3aaauu

C MCTIOJIb30BaHUEM JIBIKCHU.
Hcnonb30BaTh IpH PEIICHUN 337124
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpEHue, 06001IEHHE
U CUCTeMAaTHU3anus 3HaHUHI
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O6o0maroree MOBTOPEHUE TTOHITHI U
METOJIOB Kypca reOMETPHH
10-11 xmaccoB, cucTeMaTHU3aIus

Pemath crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTEeIbCTBO MaTEMaTUUYCCKUX
OTHOIIICHUH, HAX0XKICHUE




3HAHUM.

Hcropus pa3Butus CTEpEOMETPUN KaK
HayKH U €€ pojib B pa3sBUTUU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

r€OMETPUUECKUX BETUYUH (IJIMH,
YTJIOB, IJIOIIa/ieH, 00BEMOB).
Hcnonb30BaTh IIpU pELICHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUUeCKue (HaKThI

1 METO/IBL.

[TpoBOAUTE TIOTMYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

NP PEIICHUH CTEPEOMETPUUECKHUX
Y TJTAHUMETPUYECKUX 3aj1ay.
CpaBHHMBATh U aHAIU3UPOBATH
peabHbIC CUTYAIlUU U BBISBIISAThH
BO3MOKHOCThH €€ MOJICITUPOBAHUS
Ha SI3BIKE TEOMETPHH.
MopenupoBath peaqbHyI CUTYaIIUI0
Ha S3bIKE TEOMETPUHU U UCCIIEI0BATh
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
U C WCIIOJIb30BaHKUEM arlapara
anreOpsl.

Hcnonb3oBaTh KOMITBIOTEPHBIE
MIPOTPaMMBbl NPU PEIICHUH 3a7a4.

[Tony4aTe npeacTaBieHUE O TEOMETPUN

KaK O Pa3BUBAIOIICHCS HAyKeE,
VCCIIEIYIOIIEN OKPYKAOLINN MUP,
CBSA3aHHOM C peaIbHbIMU OOBEKTaMHU,
MMOMOTAIONIEN PEIIUTh peabHbIE




JKU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIITMCKA

VY4eOHbiii Kypc «BeposiITHOCTh M CTaTUCTUKA» YriIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJAHOMMEHHOrO y4eOHOro Kypca YriyOJIEHHOTO YpPOBHS
Ha YpOBHE cpeaHero oo6Omiero oOpa3oBaHus. YUeOHbId Kypc MpelHa3HAYCH
st GopMUpOBaHUS Yy OOYyYAIOIIMXCS CTAaTUCTUYECKOW KYJIbTYPhl U MOHUMAHUS POJU
TEOPUU BEPOSTHOCTEH KaK MAaTeMaTHYECKOr0 MHCTPYMEHTA JJIs M3YyYEHHUs CIydailHbIX
COOBITH, BEeIMUMH U TpolieccoB. [Ipu n3yueHun Kypca oOoramarorcs NpecTaBIeHus
oOy4aromuxcs 0 METoAaxX UCCIEI0BaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYECKUX METOJOB IMO3HAHMUS KaK HEOTbEeMJIEMOU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HAHUM, MOJTYYEHHBIX
Opy HM3yYEHHWU Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha pa3BUTHE
IPEACTaBICHUN O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKJIY HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX TOYEPIHYTHI M3 OKpyKawllero mupa. B pesynbrare
y oOydarommxcss  JOJDKHO  copMupoBarhcsi — MpeAcTaBieHHMe O  HauOoiee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMaTHUYECKUX MOJENSAX, UCIIOJIb3yEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMOorpaduyecKuX BEJIMYMH, TOTPEITHOCTEN B pa3InyHbIe poja
U3MEpPEHUsAX, JUIMTETBHOCTH O0€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHHM U MPOILIECCOB B 001I€CTBE. YUEOHBIN Kypc sIBISETCS
0a30i1 IS OCBOGHHUS BEPOSTHOCTHO-CTATUCTMYECKUX METOJ0B, HEOOXOAMMBIX
CHEUUANIMCTAM HE TOJbKO HMHXKEHEPHBIX CIELHAIBHOCTEH, HO TAKXKE COIMAIBHBIX H
MICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAYUTEIHHOU
Mepe UCTONB3YIOT amnmnapar aHanu3a O0oJbpIMX AaHHbIX. L[eHTpanbHy0 YacTh yueOHOTro
Kypca 3aHHMaeT OOCYXXJCHHE 3aKOHa OOJbIIUX 4yuced — (yHIAMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIETO MAaTEMAaTUYECKYIO (POpMATHU3ALIHIO.

B cooTBeTcTBMM C yKa3aHHBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, W CTaTHCTHKa» Ha YIIyOJEHHOM YypOBHE BBIJICICHBI OCHOBHBIE
conepkarenbuble JTUHUU: «ClydaitHple COOBITHS W BeposiTHOCTH» M «CiydaliHbIe
BEJTMYHMHBI U 3aKOH OOJIBIIIUX YUCEI.

[ToMrUMO OCHOBHBIX JTMHHH B Y4EOHBIA KypC BKITIOYEHBI JJIEMEHTHI Teopun rpadoB
U TEOPUU MHOXKECTB, HEOOXOUMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOIO
y4eOHOro Kypca U CMEXHBIX MaTEMaTHUECKUX YIEOHBIX KypCOB.

Conepxanue nuHuud «CiydallHble COOBITHSI U BEPOSITHOCTU» CIIYKUT OCHOBOU
st GOpMHUPOBaHUSL TPEACTABICHUNW O paclpe/eieHUd BEpPOSTHOCTEH MEXIY
3HAYEHUSIMUA CJIyYalHBIX BEJIWYMH. BaXHyr0 4acTb B ATOM COJEP/KATEIBHOM JIMHUH
3aHMMAET U3yYEHUE F€OMETPUUECKOro U OMHOMHUAIBHOI'O PAaCIpeIeI€HUI U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTAMH — MIOKA3aTEIbHBIM U HOPMAJIBHBIM paclpe/leICHUSIMU.



Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH U
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yIIeNseTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY PaclpeesICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE U3YUYEHHUE CBS3H MEKIY
CIIy4ailHBIMM BEJIMYMHAMU W ONHUCAHUE OTOW CBSI3U C MOMOIIBIO KO3PuULUEeHTa
KOPPEJSLIUU U €r0 BBIOOPOYHOTr'0 aHAJIora. JTH 3JIEMEHTHI COJIEPKaHUs pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUsI», U3YUYEHHYIO HA YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus,
¥ BO MHOT'OM OIUPAIOTCS Ha CBEJIEHUS U3 KypCOB alre0pbl U TeOMETPHUH.

Emé onun aneMeHT cojepkaHus, KOTOPBIM Mpejaraercs Ha O3HAKOMHUTEIbHOM
YPOBHE — TIOCJIEOBATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX COOBITUN, HACTYMAIOIIMX
B eAUHUIy BpeMeHU. O3HAKOMIIEHHE C paclpe/esieHHeM BEpOSTHOCTEW KOJUYecTBa
TaKUX COOBITUI HOCHUT Pa3BUBAIOIINI XapaKTEP U SIBISIETCS aKTyalbHBIM JUJIs OyayHIux
aOUTYpHUEHTOB,  MOCTYMAOIIMX  HAa  Yy4eOHbIE  CHEUUAIbHOCTH,  CBS3aHHbBIC
C OOIIECTBEHHBIMH HAYKAMH, TICUXOJIOTUEN U YIIPABICHHUEM.

Ha uzydenne ydeOHOro kypca «BeposSiTHOCTh M CTATUCTHKA» Ha YIIIYOJIEHHOM
ypoBHe otBoauTcs 68 uacos: B 10 kiacce — 34 yaca (1 yac B Hezenmo), B 11 kiacce —
34 gaca (1 gac B HeJEINIO).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsas3ubiil rpad, mytu B rpade: nukiasl v mnend. CreneHb (BaJeHTHOCTH)
BepiuHkbl. ['padsl Ha mtockoctu. JlepeBbs.

CnydaliHble SKCIEpPUMEHTHI (OTBITBI) W CIy4alHbBIE COOBITHS. DJIeMEHTapHbIE
coObITHa  (MCcX0abl). BeposTHOCTH ciydailHOTO COOBITHS. bBIM30CTH YacTOTBI H
BEPOATHOCTU COOBITHI. Cily4ailHble OIMBITHI C PAaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

Onepanuu Haa COOBITUAMH: TIEpeceueHre, OObENUHEHUE, MPOTUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHasE BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEM. JlepeBO  CiaydamHOro
skcnepumenTa. dopmyna mnomHou BeposTHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHSI.

bunapnbiii ciaydaliHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCUMBIX HCHBITAaHUN 10 mepBoro ycrnexa. llepecTaHOBKH U
dakropuan. Yucno coueranmii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX UcHbITaHUW beprymmn. ChnydailHbld BBIOOpP M3 KOHEUHOU
COBOKYITHOCTH.

Cnydaitnas BennmuuHa. Pacnpenenenue BepoaTHOCTe. Jlnarpamma pacrpeneneHus.
Onepanuu Hajx ciydalHbIMU BelMYMHaMu. buHapHas ciaydaiiHas BenuuuHa. [Ipumepsl
pacrpeieieHui, B TOM YUCJIe TEOMETPUUECKOE U OMHOMUAJILHOE.



11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX Cly4alHbIX BeauunH. HezaBucumele ciaydaitHbie
BEJIMYUHBI.

MaremaTudeckoe OXKMUJaHuE Ciay4yalHOU BenuuuHbl (pactpexaenenus). [Ipumepsl
MPUMEHEHUSI MaTEMaTHYECKOro OKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXKHMJIaHWE OWHApPHOM CIIydallHOM BeIWYMHBI. MaTeMaTuuecKoe OXKHUJIAHHE CYMMBI
CIIy4ailHbIX BeIMYUH. MaTeMaTnyecKkoe 0KHJIaHue TeOMETPUUECKOro 1 OMHOMUATBHOTO
pacupeneseHuNn.

Jlucnepcust U cTaHAApPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacrpeneseHus).
Hucnepcust OMHAapHOM  cilydailHOM  BeNWYMHBL. ~MareMaThyeckoe  OKHUJaHUe
IIPOU3BEJICHHS U AUCIEPCUS CyMMBl HE3aBUCHMBIX CIy4YalHbIX BeIW4uH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHAJIBHOTO pacnpeneieHus. JJucnepcus u ctanaapTHoe
OTKJIOHEHUE F€OMETPUUECKOTO PaCIpPEICICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
OonbpIMX yncen. BeiOopouHblit MeToa uccienoBaHuid. BeiOopoyHble XapaKTepUCTUKHU.
OneHuBaHre BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIIPEACICHUMN.

HenpepeiBHble  ciywalinple  BenuuuHbl. [lpumepsl. @yHKUHMS  IUIOTHOCTH
BEPOSITHOCTU pacrpeiesieHns. PaBHOMEpHOE paclpeaesieHue U ero CBOMCTBa. 3ajaud,
IPUBOASIINE K MOKA3aTEIbBHOMY PaClpeAeIeHUI0. 3a1aui, TPUBOASIIINE K HOPMAIBHOMY
pacnpeneneHno. OyHKINS IUIOTHOCTH BEPOATHOCTU IOKA3aTEIBHOTO PAaCIpeeiICHUS,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenus. OyHKIHS I0THOCTH
Y CBOMCTBA HOPMAJILHOI'O PACIPENECIICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPUBOIAIINE
K pacupezaeneHuro [lyaccona.

KoBapmarus nByx ciaydailHeIX BedqnduH. KoddPuIMEeHT TUHEHHOW KOPPEISIHH.
CoBMmecTHBIC HAOMIOJEHUS JBYX BEIMYHH. BBIOOpOUYHBIN KOAIDPHUIIUEHT KOPPEISAIHH.
Paznuune Mexny JTMHENHOW CBS3bIO M NPUYMHHO-CICICTBEHHOW CBsA3bIO. JIMHENHas
perpeccusi, METOJl HAUMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kacca oOyyaromuiics HayqIuTCs:

CBOOOJTHO OIEPUPOBATh MOHATUAMH: Tpad, MIOCKUU Tpad, CBA3HBIN Tpad, mMyTh
B rpade, 1emnp, UK, AEPEBO, CTENIEHb BEPIINHBI, AEPEBO CIIYIaHOTO SKCTIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHATHIMU: CITyYalHBIN IKCIIEPUMEHT (OTIBIT), CIIydaitHOE
coObITHE, 3JIEMEHTApHOE CllydyallHOe COOBITHE (JIIEMEHTApHBIM HCXO0Md) CIy4alHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITU B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTaAPHBIMU COOBITUSIMU;

HaxoAuTh W (GOPMYIUPOBATH COOBITHUS: TIEpeceUeHHe, OOBEIMHEHUE JTaHHBIX
COOBITUI, COOBITHE, TPOTUBOIOI0KHOE JAaHHOMY, MCIOJIBb30BaTh AMAarpaMmbl Duiepa,



KOOPJMHATHYIO TOPSMYIO Uil pEleHusl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOKEHHS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIIyYalHBIX COOBITHH;

ONIEPUPOBATH IOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHUE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAaHHOI'O HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU
COOBITHI ¢ TOMOIIBIO MTpaBUIa YMHOXKEHHUS, Ie€peBa CIy4ailHOro OMNbITa, UCIOJIb30BAThH
(GopMyny MOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3anad, ONPEAENATh
HE3aBUCUMOCTb COOBITHI 10 (POPMYJIE U MO OPTaHU3ALUH CIYYAHOTO SIKCIIEPUMEHTA;

MPUMEHSTh U3YYEHHbIE KOMOMHATOPHBIE (POPMYIBI JIJIsl IEPEUUCIEHUS IEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, PEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX U HeyJlaya, HE3aBUCUMBIE UCIBITAHUSI, CEpUsl UCIIBITAHUM, HAXOIUTh BEPOATHOCTHU
COOBITHII: B CEpUU HCIBITAaHUI A0 MEPBOTO yclexa, B CEpUM UCHbITaHui bepHyium,
B OITIBITE, CBI3aHHOM CO CJIy4ailHbIM BBIOOPOM U3 KOHEUHON COBOKYIMHOCTH;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSAMU: CIydyailHas BEJIMYMHA, pACIpEEICHHe
BEpPOATHOCTEH, JuarpaMma pachpefesieHusi, OWHapHas CiydailHas BeJIUYHHa,
reoMeTpuyecKkoe, OMHOMUAIBHOE paclpeesieHUeE.

K konimy 11 kiaacca oOyyaromuiicss HAyIuTCS:

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIpPEAEIEHUE IBYX CIy4YallHbIX BEJIMYHH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO paCHpeAesieHus JBYX CIyYalHbIX BEJIUYUH
IUIsl BBIJETICHUS PACHpPEACNICHUS] KaXXIOW BEIWYHMHBI, OINPEAEICHUS HE3aBUCUMOCTH
CIIy4YalHbBIX BEJIUYHH;

CBOOOJTHO OIEPUPOBATH TOHATHEM MATEMAaTUYECKOTO OXUAAHUS CIydyalHOU
BEJIMYUHBI (pacmpenesieHus), MPUMEHSTh CBOMCTBA MaTEMAaTUYECKOrO  OXHUIAAHUS
OpU penieHUH 3a7ad, BBIUUCIATH MATEMAaTUYECKOE OXKHJIaHWE€ OWHOMHUAIBHOTO U
F€OMETPUYECKOTO PaCIpeeIeHUN;

CBOOOJTHO OIEPUPOBATH TMOHITUSIMHU: IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSITH CBOWCTBA JUCIEPCUU CIIYYaWHOW BEIWYMHBI
(pacpeneneHusi) TpU pEUICHWU 3a/1ad, BBIYUCIATH JUCIEPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUIECKOTO M OMHOMHUAIILHOTO PaCIpeCIICHHUI;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHUKHU IO JAHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYMHOCTM  JAHHBIX 1O  BBIOOPOUYHBIM
xapakTtepuctukaM. OlLEHHBaTh BEPOSITHOCTU COOBITUA W MPOBEPSITH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3bI, MTOJIB3YSICh U3YUYECHHBIMU PACIIPEICIICHUSIMMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 xnace
Hazsanune KonnuectBo OCHOBHBIE BU/JIBI JCSITEIBHOCTH
OCHOBHOE CO/Iep>KaHHE
pasnena (TeMbl) 4acoB o0y4Jaromuxcs
DneMeHThI Teopuu rpados 3 I'pad, csa3HbIM rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ TIOMOIIBIO Tpada. MEXTy HUIMU C TTIOMOIIIbI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITUHBI. HaXOJIUTh MYTH MEXKY BEPIIMHAMU
[TyTs B rpade. Llenu u nukib. rpada.
I'padsr Ha miockoctu. epeBo BoiensaTe B rpade nenu v UKk,
CIIy4alHOT'0 SKCIIEPUMEHTA CtpouTh AepeBO MO ONMUCAHUIO
CITy4alfHOT'O OITIbITa, OTIMCHIBATH
Ciy4JaliHble COOBITHSI B TEPMUHAX
JiepeBa.
PemmaTe 3a/1a4n ¢ TOMOIIBIO
rpa¢oB
CityuaiiHbl€ OTBITHI, 3 Ciy4aiiHble SKCIIEPUMEHTHI (OTIBITHI) Briaensate 1 onuchIBaTh

CTy4aliHble COOBITHS U
BEPOSITHOCTH COOBITUI

U CITy4aiiHbIe COOBITHS. DJIeMEHTapHbIE
coObITHs (McX0bl). BeposTHOCTH
ciydaifHoro coObITHs. BepositHocTH
COOBITHH B OTIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHAMHU

CJIy4alHbI€ COOBITHUS B CIIy4YailHOM
OTIBITE.

@opMyNIUPOBATH YCIOBHS MPOBEACHHUS
CJIy4ailHOTO OMbITA.

HaxoauTh BEpOSTHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU UCXOIAMU




Oneparuun

HaJl MHO’)KECTBAMH

U COOBITHSIMU.
CrioxeHue 1 yMHOXKEHNE
BEPOSATHOCTEN.
YciioBHas BEpOATHOCTb.
HezaBucumsbie coObITHSA

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITH, MPOTHUBOMOJIOKHbIE
coObITHs. DopMysia CIOKEHUS
BEPOATHOCTEN Y CIIOBHASI BEPOSATHOCTD.
YMHOXEHHE BEPOSTHOCTEM.

dopMyJia yCIIOBHON BEPOSATHOCTH.
dopMyJia MOJHON BEPOSITHOCTH.
dopmyna barieca. HezaBucumbie
COOBITHSI

Hcnonp3oBaTh ArarpaMMebl Ditiepa

1 BepOaIbHOE OMUCAHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIuit

HaJ[ COOBITUSIMU.

OrneHnBaTh N3MEHEHUE BEPOSITHOCTEH
COOBITHI 110 MEpE HACTYILJICHUS
JPYTHX COOBITHH B CITy9aiiHOM OTIBITE.
Pemats 3ama4n, B TOM 4nciie

C UCIIOJIb30BaHUEM JICpeBa CIy4alHOTO
OTbITa, GOPMYIT CIIOKCHHS

U YMHOXXCHUS BEPOSITHOCTEH

DNIEMEHTHI KOM6I/IHaTOpI/IKI/I

KomMOuHaTopHOE MpaBuUiio yMHOKEHHUS.
[TepecranoBku u pakropuan. Yucmo
coueranui. TpeyronpHuk Ilackans.
dopmyna 6mHOMa HhlOTOHA

dopmMyIUpoBaTh U JJOKA3hIBAThH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4YeHHbIE KOMOMHATOPHBIE (POPMYITBI
JUTSI TIEPEYUCIICHHSI DJIEMEHTOB
Pa3ITUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb30BaThCs hOpMyIIOii 1
TpeyrojibHUKOM [lackais

JUTSI OTIPE/ICIICHUS YHCIIa COUCTaHUH.
[Tpumensts hopmyny OnHOMA
HeroToHa 11t mpeobpazoBaHms
BBIPAKECHU U




Cepuu nociie10BaTEIbHBIX
ucnbITaHui. McnibiTanus
bepnyin.

Crny4alinblii BEIOOD

U3 KOHEYHON COBOKYITHOCTH

buHapHbIi Cily4alHbIN| ONBIT
(ucpITaHUE), YCIIEX U HEeYyaya.
HesaBucumeie ucnpiTaHus.
Cepust HE3aBUCUMBIX UCTIBITAHUM
no nepsoro ycnexa. Cepus
HE3aBUCHUMBIX HCTIBITAHUI bepHyn.
Crny4aiiHblil BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

[IpakTuueckas pabora

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHI]

Pa30uBaTh Ci10>KHBIE SKCIEPUMEHTHI
Ha OT/EJIbHBIE UCTIBITAHMUS.

Pewrate 3a1a4mn Ha MOUCK
BEPOSITHOCTEN COOBITUH B CEPUU
WCIIBITAHUN 10 IEPBOTO yclexa u

B CepUsX UCIbITaHUN bepHyiun,

a TaK)Ke B ONBITaX CO CIIy4YalHbIM
BbIOOPOM M3 KOHEYHOU COBOKYITHOCTH
C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
¢bakToB 1 (HopMys, B TOM YUCIE B XOJE
MPAKTUYECKOM pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (YHKIUI

CrnydaliHble BEIMYUHBI
U pacrpeieeHus

14

CrnyudaitHas BennunHa. Pacnipenenenue
BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJIMYHHAMU.
[Ipumepsl pactipenenennii. bunapnas
ciy4aiiHas BeqnuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJIAHUE CITYYallHOW BEJIUYHHBI.
CoBMmecTHOE pacpeielieHHe IBYX
CIy4dainHbIX BennuuH. HezaBucrumeie
ciay4aitHble BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAAHUS.

OcBauBaTh MOHATHSA: CIydaiiHas
BEJIMYMHA, pacpe/iesieHue, TabIuIa
pacrpeneneHus, 1uarpaMma
pacrnpeeneHus.

HaxonuTs 3Ha4€HUSI CYMMBI U
MIPOU3BEICHUS CIy4YalHbIX BEJINYNH.
Crtpoutb OMHapHBIC pacupeeIcHus
10 OMKMCAHUIO COOBITHI B CIIy4allHbIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
IrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrates 3aaun Ha BEIYHUCIICHUE
MaTeMaTH4YE€CKOTO 0KUAaHUs.




Marematudeckoe 0KUIaHe OMHAPHOU
CIIy4allHOM BEJIUYUHBI.
MaremMatuueckoe OKuaaHue
r€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacnpenenenui. Jlucnepeus u
CTaHJApPTHOE OTKIIOHEHHUE. [lucnepens
OMHApHOU CIIy4altHOUN BEJTUYWHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYHH.
JHucnepcust OMHOMUATIBLHOTO
pacnpeneneHus.

[Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TaOJINL]

CTpouTh COBMECTHBIE paCTIPEACICHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

[To u3ydyeHHbIM opMysiaM HAXOIUTh
MaTEeMaTUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMUATLHOE
pacrnpeneneHus

OcBauBaTh MOHATHUSA: TUCIIEPCHUS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxonuts qucnepcuto

I10 pacIpeaeIICHHUIO.

N3yuath CBOMCTBA AUCTIEPCUH.

[To n3yyeHHpIM popMyIIaM HAXOJAUTH
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB I1O ITPOIT'PAMME
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11 KJIACC

Hazpanue KonnuectBo OCHOBHBIE BU/JIBI JCSITEIBHOCTH
OCHOBHOE COIEp/KAHNE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YHCEI 5 HepasenctBo UebOniména. Teopema Pa3bupath 10Ka3aTenbCcTBa TEOPEM.

Yeoniména. Teopema bepnysm.
3akoH OosbIIKX yucen. BeibopouHsiii
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas padbota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BHIOOPOYHBI METO
HCCIIEJOBAHUM, B TOM YHUCJIE B XOJIE
MPAKTUYECKOMN paboThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

I'enepanbHasi COBOKYITHOCTH U
city4aiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTepucTuk. OlleHUBaHHE
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIIOTE3 C MOMOIIBIO
CBOMCTB U3YyUYEHHBIX PaCHpPEACICHUN.
[MpakTuyeckas pabora

C HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUHOE
CpellHee U BEIOOpOYHAsl TUCTIEPCHS.
Bbrancnars BBIOOpOYHbBIE
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHA: CTATUCTUYECKAS
TUIIOTE3A.

OrneHUBaTh BEPOSITHOCTHh COOBITUI U
MIPOBEPATH MPOCTEUIINE TUITOTE3BI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B XOAE MPAKTUUECKON
paboThI




HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacupereneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE paclpeeacHus

[IprMepsl HEPEPBIBHBIX CIIyYaHbIX
BeNMYMH. OyHKIMSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3ana4,
IPUBOASALINX K TOKA3aTEIbHOMY

Y K HOpPMQJIBHOMY PacpeeICHUSIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PACIPEACIICHUS.
@DyHKIHUS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacIpeeIeHUs

3HAKOMUTBLCS MMOHSATHUSIMH:
HETIPEpbIBHAS CIy4aiiHasl BETUYMHA,
HETIPEPBIBHOE PacCIpeIeIICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOATHOCTH COOBITHIA
M0 TaHHOW (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C ITIOHITUAMMU:
M0Ka3aTeJIbHOE pacupeeiiCHuE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
Bbis1enisITh 110 ONMCAHUIO CITy4aliHbIe
BEJIMYMHBI, PACIIPEACICHHBIE

T10 TT0KAa3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa36upats nmpumeps! 3a1a4,
MPUBOIAIINX K MTOKA3ATETbHOMY
pacIpeieICHUIO0 U K HOpMaJIbHOMY
pacpeeIeHUIO

Pacnpenenenne Ilyaccona

ITocnemoBaTeabHOCTH OAUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3agaun, NPUBOISIIEH

K pacnpenenenuro Ilyaccona.
[IpakTuueckas pabota

C MCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJINI]

BriaensaTs o onucaHuio C1y4yanHoro
ONbITA BEJIWYHMHBI, paCOpPEACICHHBIC
1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4mcCle B XOJI€
MPaKTUUYECKON pabOThl C MPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL




CBs13b MEXy CITy4yalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh MOHATHUS: KOBApUALIUA,
BEJTUYMHAMU BeanunH. Koadpuuuent koppensuuu. K03 PULIMEHT KOppEeNsLUUHY, JTUHEHHAS
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeIMUYUH. BeiOopounslii ko3 puiuent | OreHUBaTh XapaKTep CBSI3U MEXKITY
Koppensiuuu. Paznuuue Mexay CIIy4ailHBIMU BETUYMHAMH, UCXOJS
JMHEHHON CBSI3bI0 U MPUYUHHO- U3 MPUPOABI JAHHBIX U BHIYMCICHHBIX
CJIICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuyeckas pabora Hcnonb3oBaTh AMarpaMMbl
C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus 11 U300 paKeHUS
TabJIUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxonuth K03hPuIiuenTs ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPAKTUYECKOI pabOThHI C MPUMEHEHUEM
CTaHIAPTHBIX (DYHKITAH
O060061eHne u 11 [IpencraBieHne JaHHBIX C TOMOIBIO [ToBTOpATH M3y4EHHOE U BHICTPAUBATH

cucTeMaTHh3alysa 3HaHUU

TaOJIUIl U TUarpaMM, ONucaTeNIbHas
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
coOBITHI ¢ TpuMeHeHneM (hopmyr u
rpaU4IecKux METOIOB
(KoOopaMHATHAS TIpsAMasi, IEPEBO,
nuarpamma Jitepa), ciaydalHbie

CHUCTEMY 3HAHHUI




BEJIMYMHBI U PaCPEICIICHNUS,
MaTEeMaTUYECKOE OXKUTaHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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