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K OCHOBHOH 00pa3oBaTeIbHOI Mporpamme
cpenHero oouero oopa3oBaHus

PABOYAS ITPOT'PAMMA
no yueOHoMy npeamery «MaremMaTuka»
yriy0JIeHHbIH YPOBEHb
10-11 kaacesl



Pabouas mnporpamma mno yueOHOMy mnpeamery «Martematuka» (yriayOnEHHBIMN
ypoBeHb) (peaMeTHast 00s1acTh «MaTtemaTuka U uHpopMaTUuKay) (1anee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTHKEe, MaTeMaThKa) BKJIIOYAeT MOSICHUTENIbHYIO 3aIUCKY,
colepkaHue OOydeHHUs, IUIAaHUpPYEeMble pe3yJbTaTbl OCBOEHHS IPOrpaMMbl IO
MaTeMaTuKe, TEeMaTHYeCKOe MIIaHUPOBAHUE.

[losicHuTenbHAs 3aIUCKa OTpakaeT OOILKE 1ENIH U 33a4l U3yUYEeHHsS] MaTEMAaTUKH,
XapaKTePUCTUKY ICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHIO 00y4arouuMucs,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKXKe MOAXOAbl K OTOOpY coAepKaHus,
K OIpEACNICHUI0 IUIAHUPYEMBIX pe3yJbTaTOB U K CTPYKTYpe TEeMaTH4YECKOTO
TUTAHUPOBAHUS.

Copepxanue O00yuyeHHUsI paCKpbIBaeT COJEp)KATEIbHBIE JIMHUHM, KOTOpPBIE
npeaaratoTes JJisg 0053aTeIbHOT0 M3YyYeHHs] B Ka)XJOM KJIacCe Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHuUsl.

[Inanupyemble pe3ysbTaThl OCBOCHHS MPOTPAMMbI MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE PE3yJbTaThl 3a BECh IMEpPUOJA OOYYEHHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHWsA, a TaKXKE MPEIMETHbIE JOCTHKEHHUS OO0y4aromerocs
3a KaXJIbIi TOJ] 00yUeHHS.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no maTeMaTuke yriayOia€HHOTO YPOBHS JJisi 0Oy4aroIUXCsl HA YPOBHE
cpeaHero oOmiero obOpa3oBanusi paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K MaTEeMaTUYECKOMY
00pa3oBaHWIO, W TPAIUIMA POCCUHUCKOTO oOpa3zoBaHus. Peamuzamus mnporpaMmsl
0  MareMaThuke  OOEeCleYMBaeT  OBJAQJCHHE  KIIOYEBBIMH  KOMIETCHIUSMH,
COCTaBIIIOIIMMHM OCHOBY [UJII CamMOpa3BUTHUSI U HENPEPHIBHOTO 00pa3oBaHUA,
LETIOCTHOCTh OOIIEKYJIBTYPHOIO, IMYHOCTHOI'O M TI0O3HABATEIBHOTO PA3BUTHUS JINUHOCTU
00yJaromuxcs.

B nmporpamMme 1o maTteMaTuKe YYTEHbI UJIEU U NoJIokeHUs «KOoHLenuu pa3BuTHs
MareMmaTudyeckoro obpazoBanmsi B Poccuiickoit ®enepammm». B cooTBercTBHU
C Ha3BaHUEM KOHIICTIIIMHA MaTeMaTH4YecKoe 00pa3oBaHUE JIOJKHO, B YaCTHOCTH, PEIIaTh
3amauy oOecrnedeHrus HEOOXOIUMOTO CTPaHE YHUCiIa O0y4alolIuxcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA MJIA MPOAOJIKEHUS OO0pa30BaHUSl MO Pa3IMYHBIM
HaIpaBJICHUSIM, BKJIIOYas MPEenojaBaHue MaTeMAaTHKU, MAaTEMAaTUUECKUE UCCIIEIOBAHMUS,
paboty B cdepe MHPOPMAIMOHHBIX TEXHOJOTUHA W JPYTHX, a Takke oOecredeHus
JUTSL KaXK0T0 00yYarolerocsi BO3MOKHOCTHU JIOCTUKEHUS MAaTEMAaTHUYE€CKOM MOATOTOBKU
B COOTBETCTBUU C HEOOXOAUMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3TUX 3ajay
HalleJIeHa MporpamMma Mo MaTeMaThKe yriyoJIEHHOTO YPOBHS.

B snoxy mudpoBoit Tpanchopmarmm Bcex cdep YEIOBEUSCKOW IEATEIHbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM UEJOBEKOM 0e3  Xopouien
MaTeMaTU4YeCKON MOJATOTOBKUA. ITO OOYCIOBIEHO TEM, YTO B HAIIU JHU PACTET UUCIIO



CHEIUANbHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B cepe dKOHOMUKH, U B OU3HECE, W B TEXHOJOTMUYECKUX OONACTIX, U JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr oOydaroIuXcs, A KOTOPBIX
MaTeMaTuKa CTaHOBUTCS 3HAYMMbIM MpPEAMETOM, (PYyHIAaMEHTOM OOpa30oBaHMs,
CYILIECTBEHHO pacuiupsieTcsi. B Hero BXoJasaT He TOJBKO OOy4aroluecs, MiIaHupyooiue
3aHMMATbCsl TBOPYECKOM M HCCIEA0BATENbCKOM pPaboTO B 00JaCTH MaTeMaTHKH,
nHpopMaTuku, GU3NKU, IKOHOMUKH U B APYTHX 00JACTIX, HO U T€, KOMy MaTeMaTHhKa
HY>KHa JUIsl UICTIOJIb30BaHMsI B PO eccrsx, He CBI3AHHBIX HETIOCPEJICTBEHHO C HEH.

[IpuknaaHas 3HaYUMOCTH MaTEMATHUKH OOYCIIOBJIEHA TEM, YTO €€ MpeaMETOM
ABJIAIOTCS (QyHAAMEHTAJIbHBIE CTPYKTYPhI HAILIETO MUPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHbIE  OTHOULICHUS, (PYHKIMOHAJIbHbIE 3aBUCUMOCTH U  KaTEropuu
HEONpeeNEHHOCTH, OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JIJISi PA3BUTHUSI HAYYHBIX U TEXHOJIOTHYECKUX
uzed. be3 KOHKPETHBIX MAaTeMaTUYECKUX 3HAHUHN 3aTPYJHEHO MOHMMaHWE MPHUHITUIIOB
YCTPOICTBAa U MCIOJB30BAHMSI COBPEMEHHON TEXHUKH, BOCIPHUSTHE M HHTEPIPETALUS
pa3HoOOpa3HOM  COLMANIbHOM, 9SKOHOMHMYECKOW, TMOJUTHYECKOM  uHGOpMaINH,
Manod(PeKTuBHA TOBCEIHEBHAsI MpaKTUYecKas JeATeIbHOCTh. Bo MHOrmx cdepax
npodeccuoHaNbHON AESITEIbHOCTH TPEOYIOTCSI YMEHUS BBITIOJIHATH PACUEThI, COCTABISThH
QITOPUTMBI, TPUMEHATH (POPMYIIBI, MPOBOJUTH TEOMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOpMAIHIO
B BUJI€ TAOJIMII, TUarpaMm U rpadMKoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacuiupeHreM chep MpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BcE Oonee BaXXHBIM CTAHOBUTCS MATEMATUYECKHM CTUIb MBIILICHUS,
NPOSIBIISIOMIMICS B ONpeneia¢HHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3ydeHUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIUJICHUS YEJOBEKAa €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCA MHAYKIHMS U AeAyKIHs, 0000IIeHHEe U KOHKPETHU3aIls, aHalu3 1
CUHTE3, KjacCcuUKaIKs U cucTeMarusanusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTU4YeCKUX YyMO3aKIIOUEHUN, NpaBuUja HX KOHCTPYUPOBAHUSA PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHMH,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHHUS
dbopmynupoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXKIEHHUSA, TEM CaMbiM (OPMUPYIOT
JOTMUYECKUH CTWIb  MbIIUICHUS. Belymas pojib  NOPUHAMICKUT MaTeMaTHKe
B (OpPMHUPOBAHNN AITOPUTMUYECKON KOMIOHEHTHI MBIIIUICHUS] U BOCTIMTAHUN YMEHUU
NEUCTBOBaTh MO 3aJaHHbIM  aJIrOpUTMaM, COBEPIICHCTBOBaTh W3BECTHHIE U
KOHCTPYHpOBaTh HOBbIE. B mponecce pemieHust 3ajad — OCHOBBI JUIsl OpraHU3ALMU
y4eOHOM J[esATEIbHOCTH Ha YypoKax MaTEMaTHMKW — pPa3BUBAIOTCA TBOpYECKas W
MPUKJIaHAS] CTOPOHBI MBITILICHUS.

OO6yueHne maTeMaTuke AAET BO3MOXKHOCTH Pa3BUBATh y OOY4YAIONIUXCS TOUYHYIO,
palMOHATIbHYI0O U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJAIINE
S3bIKOBBIC, CHMBOJIMYECKUE, Tpaduueckue cpeacTBa Uil BbIPAXKEHUS CYXKICHUN U
HarJISIJHOTO UX MPEICTABICHHUS.



HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBaHUHU
ABJIAETCS 0011lee 3HAKOMCTBO ¢ METOIaMH MO3HAHUA JE€HCTBUTEIBHOCTH, IPEACTABICHHE
O MpeaMeTe U METOJI€ MATeMATHKH, €ro OTJIMYMSAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEeMATHKU JUIsl pPEeLIeHUus
HAy4YHbIX U MPUKIAIHBIX 3a/1a4. Takum o0pazoM, MaTeMaTHYecKoe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ B GOpMHpPOBaHUE OOILIEH KYJIbTYphI UEJOBEKA.

N3yyenue MareMaTUKH CHOCOOCTBYET ASCTETHYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHUMAaHUIO KpPAacOThl W U3SIIECTBA MAaTEeMAaTHYECKUX PAaCCYKIEHUM, BOCHPUSITHIO
reoOMETPUYECKUX POpM, YCBOCHHIO UIEH CUMMETPHH.

[IpuoputeTHbiMu 1esiMU 00ydyeHust Mmarematuke B 10—11 knaccax Ha yriy0aéHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCS:

(dopMHUpOBaHUE IEHTPATbHBIX MAaTeMAaTHMYECKUX MOHATUH (YKCIO, BEIWYMHA,
reoMeTrpuyeckas (Qurypa, mnepeMeHHas, BepOSITHOCTb, (YHKIMSA, MPOU3BOIHAS,
MHTETpai), 00ecreunBarouX MPeeMCTBEHHOCTh U MePCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

NoJIBeICHHe OOYy4YaloIMXCs Ha JOCTYIMHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKU KaK 4acTH
oO11el KyJlIbTYphl YEJIOBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH 0O0ydarouumxcs,
NO3HABATENIbHON aKTUBHOCTH, MCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBILIJICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKH;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpPaMOTHOCTH: YMEHUS
pacro3HaBaThb MaTEMAaTUYECKUE AaCHEKThl B pPEAIbHBIX JKU3HEHHBIX CHUTYalMSX
U TpU H3YyYCHUH JAPYTHX Y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX HAa S3bIKE MaTeMaTUKH U  CO3/aBaTh
MaT€MAaTHYECKUE MOJENH, IPUMEHSATh OCBOEHHBI  MAaTEMAaTHYECKUM  amnmapar
IUIsl pEelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, UHTEPIPETHUPOBATH U OLIECHHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH cojiepxkaHusi MmateMatuku B 10—11 kiaccax yriayO0iaéHHOTO
ypoBHA sBIsAOTCS: «YUucina W BBIUUCHCHUS», «AnreOpa» («Anrebpandeckue
BBIpaKEHUsD», «YpaBHEHHUS M HEPABEHCTBa»), «Hauama MaremaTHyecKoro aHaiuzay,
«l'eometrpus» («['eomerpuyeckne ¢Gurypsl W HX CBOMcCTBa», «l3Mmepenue
F€OMETPUYECKUX BEIUYHUH»), «BeposTHOCTh U cTaTucTUKa». JlaHHBIE JHUHUU
Pa3BUBAIOTCS MapaJlIeIbHO, KaXKJlasi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMoaencTBuu. Kpome aroro,
X OObENMHSET JIOTHYECKas COCTABISAIONIAsl, TPAJUIMOHHO MPUCYIIas MaTEMaTUKE U
MPOHU3bIBAIONIAS BCE MaTeMaTUYeCKUE KypChl M COJEpKaTelbHbIE JIMHUU.
ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuE «yMEHUE ONEPUPOBATH MOHSATUSIMU:
OINpEJIICHNE, AaKCHOMa, TEOpeMa, CIJIEJICTBUE, CBOMCTBO, IMPHU3HAK, 0KA3aTEJIbCTBO,
PaBHOCUJIbHBIE bopMyIHPOBKHY, yYMEHUE bopmyIUpoBaTh oOpaTtHoe "
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, MPUBOJUTH MHPUMEPHl U  KOHTPHPUMEPHI,



UCIIOJIB30BaTh METOJl MAaTEeMaTUYeCKOM WHAYKIUMH, MPOBOJAMUTH JIOKa3aTeJIbHbIE
paccyKIeHuss TNpU pElIeHUuU 3aJay, OLEHHUBATh JIOTMYECKYIO IMPaBHJIBHOCTH
paccyKIeHU» OTHOCUTCS KO BCEM Y4YEeOHBIM Kypcam, a (POpMHUpPOBAHHUE JIOTMUYECKUX
YMEHHUI pacrpeensercss Mo BCeM rojaM OOYy4YeHHs Ha YPOBHE CpeIHEro oOIero
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka sBAsIETCS 00s3aTENIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHEe oOpa3zoBanus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKe
IpeaycMaTpUBaeTcss M3ydeHue ydeOHoro mnpenMera «Marematuka» B paMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa M Hayajga MaTeMaTHYecKOro aHainuza», «l'eomerpus»,
«BeposiTHOCTh M cTaTuCcTHKay). POPMUPOBAHUE JOTHYECKUX YMEHUH OCYIIECTBIISETCS
Ha TPOTSHKEHUM BCEX JIeT OOydYeHHs Ha ypOBHE CpelHero oouiero oOpa3oBaHMs, a
AJIEMEHTHl JIOTUKM BKJIIOYAIOTCS B COJIEpKAHME BCEX HAa3BaHHBIX BbIIIE YYEOHBIX
KypPCOB.

OOmiee KOMMYECTBO YACOB, HANpPAaBICHHBIX HAa  HM3y4Y€HHE MaTEMaTUKH
Ha yriyosenHoM yposae — 544: B 10 kiacce — 272 vaca (8 wacos B Hezento), B 11 kiacce —
272 4daca (8 4acoB B HEJEIIO).



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

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOro BOCIUTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3HMIMU OOYyYaroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHHIA, IPOIIETYP IPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHUE B3aUMOICHCTBOBATh C COLUAIBHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSMU M HA3HAYCHUCM,

2) NIaTPUOTHYECKOT 0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTh POCCHUMCKOM TpaKJAaHCKOW MJEHTUYHOCTH,  YBAKECHHS
K MPOIUIOMY M HACTOSILIEMY POCCHMCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOIICHHE
K JOCTH)KEHHUSIM POCCHMCKHX MATEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOW IIKOJIBL,
UCIIOJIb30BaHUE HATUX JOCTMIKEHHMH B JIPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUIICKOTO Hapoja, chHOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ATUYECKOrO TOBEAEHUS, CBSI3aHHOIO C NPAKTHUYECKUM
OPUMEHEHHEM JOCTHKEHUN HAYKHM U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE JIMYHOIO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlad, pEIICHUH, PACCYKICHHUH, BOCTPHUHUMYHBOCTD
K MaTeMaTUYECKUM aCIIeKTaM Pa3JINYHbIX BUAOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHNS:

c(OpMUPOBAHHOCTh YMEHUS NMPHUMEHSATH MaTeMaTHUECKHE 3HAHWUS B HHTEPECax
3I0pPOBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0pPOBBIO  (3A0POBOE THTAaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH H  OTIbIXa,
peryisipHas pu3nUeckass akTHBHOCTD), (PU3UIECKOE COBEPIICHCTBOBAHKE TIPH 3aHATHSIX
CHIOPTHBHO-030POBHTEIBLHON JEATSILHOCTHIO;

6) TPYA0BOr0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUS, HUHTEPEC K Pa3IUYHbIM
chepam mpodecCHOHANBHON NESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHbIC IUIAHBI, TOTOBHOCT U CHOCOOHOCTb
K MaTeMaTHU4eCKOMYy OOpa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIIEHUM MPAKTUYECKUX 3aJlad MaTeMaTHYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

c(OPMHPOBAHHOCTH KOJOTHUECKON KYIbTYPHI, TOHUMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHMYECKHUX MIPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COIHATBLHON CPEIbl, OCO3HAHNE
r100albHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM, OpHEHTAalHMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMU JUIA pEIIeHHs 3adad B 00JacTH OKpY’KaloIield Cpemsl,
IUTAHUPOBAHME TOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPY KaromICi
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOMN MPaKTHKHU, IOHMMaHUE MaTeMaTHYECKONH HAYKH Kak
cephl YeT0BEUECKOM AeITEIBPHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH I Pa3BUTHS
[MBHJIM3AI[MM, OBJAJECHUE S3BIKOM MaTeMaTHKH W MaTeMaTHYeCKOM KyJIbTYpOid
KaKk CpPEICTBOM IIO3HAHUS MHpa, TOTOBHOCTh OCYIIECTBISATH IIPOEKTHYIO U
HCCIIEI0OBATEIBCKYIO JEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHus MaTeMaTUKH HAa YPOBHE CpPEAHEro oOIIero oOpa3oBaHUs
y oOywaromerocs OyayT chopMUpOBaHBI MO3HABATEIbHBIE YHUBEpCAJIbHBIE Yy4eOHBIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIE YyueOHBIE [EUCTBUSI, PETyJISTUBHbBIC
YHUBEpPCAJIbHbIE YUeOHbIE IEMCTBHS, COBMECTHAS JESTEIHHOCTb.

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJbHbIE YUeOHbIE 1eiCTBUS
ba3oBble Jiornyeckue 1eicTBus:

BBISIBIIATH W XAapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
O00BEKTOB, TOHSATHH, OTHOIICHUH MEXIy MOHATUSIMH, (OPMYIHPOBATH OMpPENeTCHUs
MOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIM TpPH3HAK  KIacCU(HUKAIMK, OCHOBaHUSA
1UTst 0000IIIEeHNsT U CPAaBHEHUS, KPUTEPUH MIPOBOAMMOTO aHAIIN3A;

BOCIIPHHUMATh, (OPMYITUPOBATH M IPEOOPA30OBBIBAThH CYXKIICHUS: YTBEPAUTEIHHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISIT MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3W U MPOTUBOPEUHS
B (Qakrax, JaHHBIX, HAOMIOMEHUAX W YTBEPKICHUAX, MpeAJiaraTh KPUTEPUH IS
BBISIBJIEHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHIA;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€YKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUU
(OpsiMble W OT MPOTUBHOIO), BBICTPAaMBaTh ApPrYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBL;

BBIOMpaTh CcOCco0 penieHus yueOHOM 3ajau (CpaBHMBATh HECKOJIBKO BApUAHTOB
peuieHus, BeIOupaTh Hanbojee MOAXOASIIINN ¢ yY€TOM CaMOCTOSITEILHO BBIJICJIEHHBIX
KPUTEPUEB).



ba3oBble ucciie1oBare1bCKHe 1eHCTBUSA:

WCIIOJb30BaTh BOIMNPOCHI KAaK MCCIEAOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIMEPUMEHT, UCCJIEIOBaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (HOPMYJIHpPOBaTH OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaMm
POBEAEHHOTO HAOIOICHUS, UCCIEOBAHUSI, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yNIbTATOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKe BBIJBUIaTh
PEATNOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH 1€UIIUTHI MHPOPMAIINU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOIPOC
U JUTsl PEIICHUS 3a/1a4H;

BBIOMpaTh WH(OOPMALMIO W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HWH(OpPMAILMIO Pa3IWYHBIX BUIO0B U (HopM
IpeICTaBIICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEICTaBIATh €€ B pa3IMuHBIX (popmax,
WLTIOCTPUPOBATH TPadUUECKU;

OLICHMBATh HAAEKHOCTh MH(GOPMAIMH MO CaMOCTOATENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEpPCAJIbHbIe yueOHbIe JeCTBUSA:

BOCIIPUHUMATh U (OPMYyIUPOBATh CYXACHUS B COOTBETCTBUM C YCIOBUAMH
U 1EJISIMU OOIIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 0 XOAYy PELICHUs 3aJa4yd, KOMMEHTUPOBATH
MOJyYEHHBIN PE3yJIbTAaT;

B XOJie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/lauu, BBICKA3bIBATh WJCH, HAIICJIICHHbIC HA TOWCK PEIICHMUS,
COINIOCTABJITh CBOM CYXICHHS C CYXKICHUAMU [JPYTHUX YYaCTHUKOB JHAJIOra,
OOHapy>XKMBaTh Pa3IMIUE M CXOJICTBO MO3UINN, B KOPPEKTHOU popme hopMynHpoBaTh
pa3HOTIIIACUS, CBOM BO3PAXKECHHUS;

MPEJICTABIATh PE3YJIbTaThl PELICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIECIOBaHUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PerysiTuBHbIC YHHBepcCaJibHble yUeOHbIE 1eiiCTBUS
Camoopranuzanus:

COCTABJISITh IJIaH, AJITOPUTM PELICHUS 33/1a4i, BBIOUPATh CIIOCOO PEIICHUS C YUETOM
MMEIOIIUXCS pPEeCypcOoB U COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEeHTHpPOBAaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOW MH(MOPMAIIUH.



CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMM I1O3HABATENILHOW pedreKkcur Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICTUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca M pe3yibTaTa PEIICHHUs MaTeMaTH4eCKOU
3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEJIH U YCIOBHUSAM, OOBICHATH MPUYHHBI
JTOCTHXKEHUS WM HEJIOCTHKEHUS PE3YJIHTaTOB JICSITEIHbHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MIOHUMATh W UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW U MHIUBUAYATHHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh I1eJh COBMECTHOH JEATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHILI pPadoT,
JIOTOBapHUBaThCS, OOCYXKJAaTh MpOIecCC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH YJIEHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMii
IPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBUS.

IlpeameTHBIe pe3yJbTaTbl OCBOCHHS (eaepanbHOl pabodeil  mporpaMMbl

0 MaTEeMaTUKE MPEICTaBICHBI MO rojJaM OOY4YeHHS B paMKax OTIEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3iejiaX HaCTOSIEN POrPaMMBI.
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PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHbIil Kypc «Anredpa U Havyajla MaTEMaTUYECKOTO aHaIN3ay SBIISETCS OJHUM
13 HauOoJiee 3HAUYMMBIX B IPOrpaMME CpEIHEro oOIIero 0oO0pa3oBaHUS, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECTEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil U3y4YeHHUS BCEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JPYrol CTOPOHBI, (DOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHEe OOYyYaloIUXCS Ha YypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH()OpPMATUKH, OOIIECTBO3HAHMS, HWCTOPHUH, CJIOBECHOCTH U JAPYTUX JUCIUILIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydYarouIuMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
SI3bIKOM ~ COBPEMEHHOM  HaykW, Koropas (QopMylaupyeT CBOM  JIOCTHIKEHUS
B MaTteMaTudeckoi (opme.

VY4eOHbI Kypc anreOpbl U Hauaja MaTeMaTUYECKOTO aHAJIM3a 3aKIabIBA€T OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKOHAaMU (U3UKH, XUMHUHU, OWUOJOTUU, TIOHHUMAaHUS
OCHOBHBIX TEHJEHIIUA Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KWU3HM, IO3BOJISCT
OpUEHTUPOBATHCS B COBPEMEHHBIX IIM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIONIB30BaTh WX Ui JajbHeiliero oOpa3oBaHMs M B TIOBCEIHEBHOU
x*u3Hu. B TO ke  Bpems  oBiageHue  aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLIMSIMH aireOpbl U MaTeMaTHYECKOTO aHajln3a pa3BUBAeT YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTb, JOKA3bIBaTh YTBEPIKICHUSA
C TOMOIIBIO HWHAYKIMU M PACCYXAATh NEAYKTHBHO, HCIOJb30BaTh 0000IIEHHE U
KOHKpPETU3alMI0, a0CTparupoBaHWe MW  aHAJIOTHIO, (QOPMHUpPYET  KpEaTUBHOE
¥ KPUTHYECKOE MBIIIUICHHUE.

B xone uzydenus yuebHoro kypca «Anrebpa u Hauajga MaTeMaTHUYECKOTO aHATN3a»
oOydaromuecs MoJIy4aroT HOBBIM ONBIT PEIICHHS MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
MIOCTPOCHHSI MAaTEeMaTUYECKUX MOJENEeH pealbHbIX CUTyallUi, WHTEpIpETaluu
MOJIYYEHHBIX PELICHHUM, 3HAKOMSTCS ¢ TPUMEpPaMHU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U HUCKYCCTBE, C BBLAAIOIIMMHUCS MAaTEMATUYECKUMU OTKPBITUAMU U HX
aBTOpaMH.

VY4eOHnbIit Kypc 001a/1aeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM MTOTSHITHAIOM, KOTOPBIN
peanm3yeTcss Kak depe3 y4deOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U 4epe3 crennuuKy yueOHOM qesTeTbHOCTH, TpeOyIoei
MPOJIOKUTENIBHON KOHIIEHTPAIMM BHUMAHMS, CaMOCTOSITEIbHOCTH, AKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYyUYECHHBIA pe3ybTart.

B ocHoBe Meroauku oOyueHusl anreOpe M HayajgaM MaTEMaTHYECKOTO aHaiau3a
JIEKUT ACATETbHOCTHBIN MPUHLIUN 00yUYEHUS.

B ctpykType ydeOHOro kypca «AnredOpa u Hauajga MaTEeMaTUUYECKOTO aHAIA3a»
BBIJICJICHBI CIIEAYIONIHNE COAEPKATEIIbHO-METOIUYECKHUE TUHUN: «HrCTa U BEIYUCICHUSY,
«Dynkuu u rpadpuxku», «YpaBHEHUs U HeEpaBeHCTBay», «Hauama mMaremaTudeckoro
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JUHUU W3Y4YaroTCs HA MPOTSXKEHUHU JABYX JIET OOy4EeHHUS HAa YPOBHE CPEIIHETO OOIIEro
o0pa3oBaHus, €CTECTBEHHO JOMOJHSASI APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu W pasjaeiamu. J[aHHbIA yueOHBIH KypcC SIBJSIETCS MHTETPATUBHBIM, MOCKOJBKY
o0beUHsIET B ce0e coAepiKaHUe HECKOJIbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anreOpa, TPUrOHOMETPHUS, MAaTEMATUYECKUM aHANIU3, TEOPUS MHOXKECTB, MaTeMaTHUECKast
noruka u apyrue. [lo mepe Toro kak odyuvaromuecs OBIaJeBalOT BCE Oosee MHUPOKUM
MaTeMaTH4YeCKUM  amnmapaToM, y HHX  [OCJe[oBaTeabHO  (opMuUpyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYalluH,
NPUMEHATh 3HAHMS, TOJIYYCHHBIE NpPH HM3YYCHUU YUEeOHOro Kypca, IJis pelIeHus
CaMOCTOSITEIbHO  C(OPMYJTMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKas JIMHUA «UYuclia W BBIYUCICHUS» 3aBepIIacT
¢bopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTo Ha YpPOBHE OCHOBHOro oOmiero oOpazoBanusi. Ha ypoBHe cpenHero o01ero
oOpa3zoBaHus 0co00€ BHUMaHHUE yjemseTcss (OPMUPOBAHUIO HABBIKOB pallMOHATBHBIX
BBIYKCJICHUH, BKJIFOYAIONIUX B ce0s MCIOJIB30BaHUE Pa3UYHBIX (OPM 3alKCH YUCIIA,
yMEHHE JleJlaTh TMPUKHUAKY, BBIIOJHATh NPUONMKEHHBIE BBIUUCICHUS, OIICHUBATH
YHUCIIOBbIE BBIPAXKEHHUA, pabdoTaTh C MaTeMaTHUYeCKUMHU KOHCTAHTAMU. 3HAKOMBIE
0Oy4JaromMMCsl MHOXKECTBA HATYPAJIbHBIX, IIEJIBIX, PAIMOHAIBHBIX U JIEACTBUTEIBHBIX
Yycell JOTOMHIIOTCS MHOKECTBOM KOMILUIEKCHBIX unces. B kakIoM U3 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOMCTBEHHBIE €My crelupUYecKrue 3a/ladyd M Olepaluu: JCICHHEe
HAIEJIO, OTNEPUPOBAHUE OCTATKAMU HAa MHOKECTBE IIENIBIX YHCEJ, 0COOBbIe CBOWCTBA
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHUecKhe omeparuu, a TakkKe
U3BJICYCHUE KOPHS HATypaJbHOW CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEl.
brnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIONb3YeMBIX 4YUCET U
3HAKOMCTBY C BO3MOXKHOCTAMHM WX IPUMEHEHUS Uil PELICHUs pa3JIMYHbIX 3ajad
dbopMupyetcst mpeacTaBiIeHHE O EAMHCTBE MATEeMAaTHMKH KaK HAayku W e€ pojH
B IIOCTPOCHUM MOJEJIEd pEeaJbHOr0 MHpA, IIUPOKO HCMOJIB3YIOTCA 0000IIeHHE H
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHHS U HEPABEHCTBA) PEAIU3yeTCs Ha MPOTSIKEHUH BCETO 00YUYEHUS
Ha YPOBHE CpeIHETo 001ero o0pa3oBaHus, TOCKOJIBKY B KoM paszzene [Iporpammer
MPEAYyCMOTPEHO pELIEHUE COOTBETCTBYIOIIUX 3ajady. B pesynbraTe o0Oyuaromuecs
OBJIQJICBAIOT PA3MYHBIMU METOJAMHU PELICHUS PalUMOHANIbHBIX, HPPALMOHANIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux mnapameTpbl. [lonydeHHble yMEHHUS MIUPOKO
HCIIOIB3YIOTCSl IPU UCCIIe0BaHUU (QYHKIIMN C TOMOILBbIO TPOU3BOJHOM, NPU PELICHUU
MPUKIIAHBIX 3aJlad W 33/7a4 Ha HaXO0XJCHUE HAWOOJbIIUX M HAUMEHBIIMX 3HAYCHUU
bynkuun. [lanHas conepxaTeiabHas JUHUS BKJIIOYAeT B ceOsi Takxke (OpMUpPOBAHHE
YMEHUM BBINOJHATH pacu€Thl 1O QopmyrnaMm, mnpeoOpa3oBaHUs paMOHATIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKEHUH,
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colepKallluX CTeneHu U Jorapupmbel. brarogaps u3ydeHHIO alreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIlIee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YarouXxcsi, POPMUPYIOTCA HABBIKU A€TYKTUBHBIX PacCyXKIECHUM, paOOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJE
paBEHCTB M HepaBeHCTB. AunreOpa mnpenaraer 3(PQeKTUBHbIE HHCTPYMEHTHI
JUISl PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISITHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxxarenbHo-MeToANYeCcKass JuHUA  «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsi ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENBHOCTh  M3Y4YEHUs  MmaTepuana. l3yueHue  CTENEHHOW,
NOKa3aTeIbHOM, JIorapuMUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpauKoB, HCHOJb30BaHME (YHKIMN I8 pelieHus 3adad U3 JIpYrux ydeOHbIX
IPEAMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK C MaTeMaTUYECKUM aHAJIN30M, TaK U
C pellleHHeM YypaBHEHM M HepaBeHCTB. [Ipu sTomM Ooibllloe BHUMAaHHE YIENseTCs
GbopMHUpOBaHUIO yMEHHS BbIpaXaTh (OpMyJaMU 3aBHCHMOCTH MEXAY Ppa3InYHbIMU
BEJIMYMHAMH, UCCIIEIOBATh MOJyYEHHbIE (PYHKIMH, CTPOUTHh MX Tpaduxu. Martepuan
ATOU COZepKATEIbHON JIMHUN HALEJIEH Ha Pa3BUTHE YMEHHMI M HAaBBIKOB, MTO3BOJISIOMINX
BBIPAXXaTh 3aBHCHUMOCTH MEXIY BEJIMYMHAMHU B pa3IM4HON (opme: aHaIMTUUYECKOM,
rpaguyeckoi U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILUIEHNS], CHOCOOHOCTM K OOOOIIEHHI0O U KOHKPETHU3alMM, MCIIOJIb30BAHUIO
aHaJIOTUH.

CopnepxarenpHas sauHuA «Havana MareMaTHyeckoro aHajlins3a» IMO3BOJISET
CYLIECTBEHHO pACIIUPUTHh KPYr Kak MaTeMaTH4YeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYTHBIX 00YYaIONIMMCsl, TAK KaK y HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH Ipapuku
CJIOKHBIX (DYHKLMH, ONpeaeNaTh UX HauOOJIbIINE U HAUMEHbIINE 3HAaUE€HHUs], BBIUUCIATh
wiomaau Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpEHHUs Ipolueccos. JlaHHas
COJZIepIKaTeIIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITIOCTPOCHMS MaTEMAaTUYECKUX
MOJEIEH pEANbHBIX CHUTyallui, TO3BOJACT HAXOAWTh HAWIydllee PpELICHUE
B NPUKIAIHBIX, B TOM YHCJIE COLHAIBbHO-3KOHOMUYECKUX, 3aJadaX. 3HAKOMCTBO
C OCHOBAMM MaTE€MaTHYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHHS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyyaromuecs y3HAaIOT O BBIJAIOIIMXCS PE3yNbTAaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTe€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB M MAaTEMAaTHYECKON JIOTUKHU. TeOpeTHUKO-MHOKECTBEHHBIE
IIPEACTABICHNAS NPOHU3BIBAIOT BECh KYpPC INKOJBHOM MATEMaTHKUM M IPEIararoT
HanOoJjiee YHHMBEPCAJIBHBIN $3bIK, OOBEAMHSIOIIMI BCE pa3fesibl MaTeMaTUKH H €€
IIPUJIOKEHNUM, OHH CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE NUCIUIIMHBI U UX IPUIOKECHUS
B enuHoe ueinoe. [loaToMy BakKHO JaTh BO3MOYKHOCTh OOYyYaroleMyCsi IOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONM MAaTEMAaTHKU M UCIIOJIB30BATH €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMaTHKU KaK HAyKU
cleayeT Mpu3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUWA U  CIIEIOBaHUE
OMpeNIeIEHHBIM TpPaBUJIaM TOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHU
MaTeMaTU4YeCKONM JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUYECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKACHUS HAa OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anredpa u Hayaia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIUPOBAaHUS, KOTOPhIE MPU3BaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJECJIECH peadbHBIX CUTYyaIlMi, UCCIICIOBAHUS
ATUX MOJIeJIe ¢ TOMOIIBI0 ammapara ajiredpbl U MaTeMaTH4YeCKOro aHallu3a,
UHTEpIpETAllMy TOJTYUYCHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXIIbIi
U3 pasliesioB TpOrpaMMbl, TOCKOJBKY BeChb Marepual ydeOHOro Kypca IIMPOKO
UCTIONB3YETCS IS PCEIICHHWs] TPUKIAIHBIX 3anad. [Ipuw  permeHun  peanbHBIX
PaKTUYECKUX 3a7a4d 00ydJaroIIrecss pa3BUBaOT HAOIIOAATEILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaTbCsl, HCIOJb30BaTh aHAJOTHIO, 0000IaTh U
KOHKPETH3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YUYEHUs BCEX TeM yd4eOHOro Kypca
«Anrebpa u HavaJla MAaTEeMaTHIECKOTO aHAIIU3a.

Ha wm3ydenue ydyeOHOro Kypca «AnredOpa W Hadajla MaTEMaTHYECKOTO aHaIH3ay
otBoauTcsa 272 yaca: B 10 xmacce — 136 yacoB (4 yaca B Henmemo), B 11 kiacce —
136 gacoB (4 yaca B HEZEIIO).

COJEPXAHME OBYYEHUA
10 KJIACC

Yuciia v BbIYMCICHUSA

Panvonanpabie uuciaa. OOBIKHOBEHHBIE H JIECATUYHBIE JApPOOH, TPOICHTHI,
O0eckoHeuHble nepuoauyeckue npobu. [Ipumenenue npobeit U MPOIEHTOB IS PEIICHUS
MPUKIAAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEAJIbHOMN JKU3HH.

JlelicTBuTENbHBIE ~ YMCHA. PaluMoHanmpHblE W UPPALMOHAIBHBIE  YHCIA.
Apudmernyeckre onepanuu ¢ IeMCTBUTEIBHBIMU YnucIaMu. MOayib JeHCTBUTEILHOTO
qrclia ¥ ero cBoricTBa. [IpuOmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTJICHHS, IPUKHUIKA U
OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ 1eilbIM nokasateieM. bunom Herotona. Mcnonb3oBaHue moaxoasiei
dbopMBI 3ammcH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUs TMPAKTHYECKHX 3aJad M
MPEJICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HaTypaJIbHOM CTENEHU U €T0 CBOICTBA.

CreneHb ¢  palMOHAJIBHBIM  IIOKAa3aTeJleM ©W €€ CBOWCTBA, CTEICHb
C JECUCTBUTEIIbHBIM TOKA3ATEIEM.

Jlorapum uymcna. CsoiictBa norapudma. JlecsiTuuHble W  HaTypajbHbIE
norapu@mel.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUS U HEPABEHCTBA.

ToxzaecTBa U TOXIAECTBEHHbIE TPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPAaBHEHHMS.
PaBHOCWIIBHBIE ypaBHEHHMsT W ypaBHEHUsA-ciaeAcTBHUs. HepaBeHCTBO, pelIeHHe
HEPABEHCTBA.

OCHOBHBIE METOJBI PEIICHHS LEJIbIX W JAPOOHO-pallMOHAJBHBIX YpPaBHCHUN W
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOU NIEPEMEHHOM. [[eleHrne MHOrowieHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ nensiMu kod@duuuentamu. Teopema
Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAKEHHUH, COJEPIKALIUX CTEIIEHNU U KOPHHU.

Uppaunonansubie ypaBHEHUs. OCHOBHBIE METOAbI PEUICHUS UPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbl PELICHUS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[Ipeo6GpazoBaHue BbIpaKEHUH, COJIEPKAIINUX JIOTapUPMBI.

Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METOJIBI PEIICHUS JOTrapu(PMUIECKUX
YpaBHEHUM.

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

Pemenne cucreM TMHENHBIX ypaBHEHU. MaTpuila CUCTEMBI JIMHEUHBIX YPABHECHU .
Onpenenutens MaTpuilbl 2X2, €ro reOMETPUUYECKUM CMBICT U CBOMCTBA, BBIYMCIICHUE
€ro 3HAYCHUS, NPUMECHEHUE OIPEHCIUTENS [Js PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH. PellieHne NpuKkIaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JJUHEHHBIX YPABHECHUM.
HccnenoBanne mocTpOCHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

[TocTpoeHne wMareMaTUYECKUX MOJEIECH pPEaJbHOM CUTyallud C TOMOIIBIO
YpaBHEHUW M HEPABEHCTB. [IprMeHEHHE YypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 33714 U 331249 U3 Pa3IMIHBIX 001acTe HAYKHU U peabHOM KU3HM.

DOyHKUNH U TPAPUKH

Oynkmus, cmnocoObl  3amaHus  (QyHknuu. B3aumHO o00patHble  (DYHKIHH.
Kommnozummst pyukmmii. ['paduk dpyHkimmu. DneMmeHTapHbie Tpeodpa3oBanus rpa@uKoB
byHKIHH.

OO6nacte omnpeneneHuss U MHOXKECTBO 3HaueHud QyHkuuu. Hynmu dyHkouu.
[IpomexyTku 3HaKOnocTOsTHCTBA. YETHble M Heu€THble (QyHKUMHU. I[lepuommyeckue
bynkun. [IpomMexxyTkn MOHOTOHHOCTH (QYHKITMH. MaKCUMyMbl I MUHUMYMBbI ()yHKITHH.
Haubonbiiee u HauMeHblIee 3HaUeHUS! (PYHKIIMN HA IPOMEKYTKE.

JluneliHasi, KBaapaTUyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
HCCIIEIOBAHUE U MOCTPOEHUE UX TPAPUKOB.

CrenenHass GyHKUMS C HaTypaJlbHbIM W IeJdbIM Toka3zatenem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHsA N-0M cTENeHW Kak (PYHKIUU OOpaTHOM CTEneHU
C HATypaJIbHBIM MOKAa3aTeJIeM.
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[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOMCTBA M T'papuUKH.
Hcnonb3oBanue rpadukoB (PYHKIMI 1715 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUUYECKUX () YHKIIHMA
YUCJIOBOT0 apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEANIbHBIX MIpolLeccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

Havana maTteMaTu4ecKoro aHajamnsa

[locnenoBaTenbHOCTH,  CHOCOOBI  3ajJaHusd  MoOcjeaoBareiabHOCTe. MeTon
MAaTeMAaTU4YE€CKONM HHIYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIENO0BATEIBHOCTH.
Hctopus BO3HMKHOBEHHMS MaTE€MaTHYECKOro aHajlh3a Kak aHaiau3a OEeCcKOHEYHO
MaJbIX.

Apudmernyeckas U TeoMeTpUYecKas Mporpeccud. beckoHeyHo yObIBaroImas
reoMmerpuyeckass mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccuu. JIMHEMHbIM M JKCIOHEHUMAIBbHBIN pocT. Yucino e. dopmysia CIIOXKHBIX
IpoLEHTOB. MCronb30BaHUE MPOTPECCUN JI PELICHHS PEAIbHBIX 3a/1a4 MPUKIAJTHOTO
Xapakrepa.

HenpepoiBubie GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CpolicTBa (DYHKIIMII HENpEphIBHBIX Ha oOTpe3ke. Meroa HMHTEpBaJIOB
JUTSL petieHust HepaBeHCTB. [IpuMeHeHne cBOMCTB HeNPEePhIBHBIX (DYHKIUM JIJIST PeleHuUs
3a7ay.

[lepBass u BTOpas mnpousBoaHble GyHKUMH. OrmpeaeleHue, T€OMETPUYECKUN U
(bU3UYECKU CMBICIT TPOU3BOIHON. Y paBHEHHUE KacaTeIbHOM K TpauKy G yHKIUH.

[TIpousBosHbIe A7eMeHTapHBIX (YHKIWHA. [IpousBogHAs CyMMBI, MPOW3BEICHUS,
YaCTHOT'O U KOMITO3HUIINH () YHKITUH.

MHo:xecTBA U JIOTHKA
MHOXx€ecTBO, onepaluuyd HajJ MHOXXECTBAMHU U UX cBoicTBa. [luarpammel Dilepa—
Benna. [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO anmnapara sl OMUCAaHUS PEAIbHBIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 APYTUX yIeOHBIX TPEIMETOB.
Onpenenenue, Teopema, CBOHCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia v BBIYUCTCHUS

Harypanbnbie u nensie yncna. [I[puMeHeHrne nNpru3HakoB AEIMMOCTH LEJIBIX YHCEN,
HanOonpmuil 061U nenutens (nanee — HOJI) u Haumensliee ol1iee KpaTHoe (J1aiee —
HOK), ocrarkoB mo Mopayimwo, airoputma EBKiIuaa uisi pelieHus 3a7ad B IEJbIX
YUCIax.

KommiekcHble uncia. AnreOpanueckas W TpUTOHOMETpUUecKas (OopMbl 3amucu
KOMIUIEKCHOTO uuciia. Apudmervueckue ornepanud ¢ KOMIUIEKCHBIMUA YHCIAMH.
N3o0paxenne KOMIUIEKCHBIX YUCET HAa KOOpAUWHATHOM miuockoctu. @opmyna Myaspa.

16



KOpHI/I N-OM CTEHECHH W3 KOMIUICKCHOT'O 4YMCIIa. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI
JJI1 pCIICHUS (bHSI/I‘IeCKI/IX 1 ITCOMCTPHUUCCKUX 3aJ1ad.

YpaBHeHHUs U HEPABEHCTBA

Cuctema U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCUIIBHBIC HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUMU v IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PelieHre TpuroHoOMeTpuYECKUX HEPABEHCTB.

OcHOBHBIE METOIbI PEIICHHS TOKA3aTEIbHbIX U JOrapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYNHOCTEM palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPAaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMU.

IIpyuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX
3a/lady U 3a7a4 U3 PA3NTMUHBIX 00JacTel HAyKW M PeaibHOM >KWU3HH, WHTEpIpeTanus
IIOJIyYE€HHBIX PE3YJIbTaTOB.

DyHKIUHN U TpapuKH

I'paduk kommosunum QyHkuuidt. ['eomeTpuueckne 00pa3bl ypaBHEHHH W
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U TpaduKu.

['padrueckre MeToAbl pellieHrus ypaBHEHUN U HEpaBEHCTB. [ paduyeckue MeTo bl
pelIeHus 3a7a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpagukoB (QYHKIUNA [  UCCIAEAOBAHHUS  MPOILECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PEHICHUH 3aJad W3 JPYruX y4eOHBIX
MIPEIMETOB U PEAIbHOMU KU3HU.

HayvaJyia maTeMaTH4eCcKOro aHaIu3a

[IpumeHeHne NPOU3BOIHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosknenne HamOOJbIIET0 W HAWMMEHBIIETO 3HAYEHWUW HENPEPHIBHOU
(GyHKIIMU Ha OTPE3KE.

[IprMeneHre npou3BOIHON U1l HAXO0KICHUS HAWIYYIIEr0 PEIICHUS B IPUKIIAIHBIX
3a/1a4ax, AJid ONpeIesICHUs] CKOPOCTH U YCKOPEHHUS MPOILEcca, 3aIaHHOTO (POpMYII0il Wi
rpaduxom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpa3zHbie
aneMeHTapHbIX QyHKIwA. [IpaBuia Hax0XKaeHUS TEPBOOOPA3HBIX.

NuTterpan. I'eoMeTpuyeckuii CMBICT HWHTETpasia. BbelUuciaeHHe OnpenenéHHoro
uHrterpana no popmyne HetoTona—JleiiOuuiia.

[Ipumenenue uHTerpana Ajsg HaAXOXKACHUS IUIOMIaAeH TIOCKUX GUryp u o0bEMOB
r€OMETPUUYECKHUX TEIL.

[Ipumepsr  pemenuid  auddepeHanbHbIX  ypaBHEeHUNA. MarTeMaTtuueckoe
MOJIETUPOBAHUE PEATbHBIX MIPOILIECCOB C MOMOIIBIO UG DEepeHIINaANTbHBIX YPaBHEHUH.
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NPEAMETHBIE PE3YJIbTATBI

K konny o0yuenus B 10 kiacce o0yyaroniuiicss NoJIy4uT CAEAYIOMINE TPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eepaibHON pabouell mporpaMMbl yueOHOro Kypca
«Anredpa 1 Hauana MaTEMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJIHO  OMNEPUPOBATh MMOHATHUSAMU: PAIUOHAIBHOE YHCIO, OECKOHEUYHas
nepuoandecKas Apook, MPOLEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAIIMOHAIBHBIX
U JCUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

NPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiell 3HaHUU U PEaJbHOU KU3HU;

NPUMEHATh NPUOTMKEHHBIE BBIYMCICHHS, MpaBUiIa OKPYIJICHHS, MPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUUCIICHU;

CBOOOJTHO OTEPUPOBATH MOHITUEM: CTETICHb C LEJbIM MMOKa3aTesIeM, UCTIOIb30BaTh
MOAXOAAIIYI0 OpMY 3aIlUCH JEHCTBUTEIBHBIX YUCE JIJISl PEIICHUS TIPAKTUYECKUX 3a/1a4
U TIPEJICTABJICHUS JAHHbIX;

CBOOOJIHO ONEPUPOBATH TOHATHEM: apUPMETHUYCCKUA KOPEHb HATypaIbHOM
CTEIICHU;

CBOOOJTHO OMNEPUPOBATH MOHSATHUEM: CTEMEHb C PAIMOHAJBHBIM I1OKa3aTeNeM;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: JIOTapU(PM YuCIa, 1eCATUYHBIE U HATypaIbHbIC
norapudmer;

CBOOOJHO OMEpUPOBATH TMOHATUSMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCMHYC M apKTaHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHSATUSMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

MPUMEHSTH PAa3IMYHBIC METOJIbI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATBHBIX
YpPaBHEHUW, IPUMEHITh METOJI HHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW TMepeMEHHOM,
MHOTOWICH C TeNbIMU KOd(puImeHTaMmu, KOpHH MHOTOWICHA, MPUMEHATH JIEeJICHUE
MHOIOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nia pemenus
3a7a4;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMU: CHCTEMa JTUHEHWHBIX ypaBHEHH, MaTpUIIa,
ONPEICIIUTENb MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUN CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenuTeNss 2 X 2 s BBIYUCICHHS €T0 3HA4YCHUS, MPUMEHSATH OIPEIACITUTEIN
JUISL PEIIEHUsS CUCTEMbl JIMHEMHBIX YPAaBHEHUW, MOJECIWPOBATH PEATbHBIE CHUTYAIUU
C TMOMOIIBIKD CHCTEMBI JMHEWHBIX YPAaBHEHHM, MCCIEIOBATh IOCTPOCHHBIE MOEIH
C IOMOUIBIO MATPUIl U ONPEAECITUTENCH, HHTEPIIPETUPOBATH MOJTYUEHHBINA PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA NEUCTBUN ¢ KOPHSAMM JJIsSI MPeoOpa30BaHUs BEIPAXKECHUM;
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BBINIOJIHATh MPeoOpa30BaHUsl YMCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHU
C PaLlMOHAJIBHBIM I10Ka3aTEIIEM;

MCII0JIb30BaTh CBOMCTBa JorapupmoB 1iisi mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUU;

CBOOOJHO OMNEpUpOBaTh MOHATUSAMU: HPPALMOHAIBHBIE, IOKa3aTeJIbHbIE U
JorapupMUYECKUe YpaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOLIbI0 PABHOCHIIBHBIX
[IEpEXO0J0B UJIN OCYLIECTBIIA IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (QOopMyJbl sl MpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHUN;

CBOOOJTHO ONEpPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, PUMEHATD
HeoOXoauMble (QOpPMYNbl JJisi PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIETUPOBATh PeaJIbHbIE CUTYAllMU Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIIOBUIO 3a1a4M, HCCIEL0BATh IIOCTPOCHHBIE MOCIIH
C MCIIOJIb30BAHUEM allllapara anareopsl.

DyHKIUM U rpadukn:

CBOOOJHO OIEpUPOBATh MOHATHAMU: (DYHKIUSA, CIOCOOBI 3alaHus (YHKIUH,
B3aMMHO OOpaTHBIe (PYHKIIMH, KOMIIO3UIUSA (PYHKIHUHA, rpaduK (PYHKIMU, BBITOTHATH
aJIeMEeHTapHbIe MpeoOpa3oBaHus rpaduKoB HYHKIUN;

CBOOOTHO OMIEPUPOBATH MOHATUSMU: 00JIACTH ONPEEICHHS U MHOXKECTBO 3HAUCHUI
byHKIUU, HYyTW QYHKIIUH, TIPOMEXKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  ONEpUPOBATH  IMOHATUSMU: YETHBIE M HEUYETHBIE  (PYHKIIUH,

nepuoguveckue HyHKIMH, MPOMEXYTKH MOHOTOHHOCTH (DYHKITH, MAKCUMYMBI U
MUHUMYMBI QYHKITUY, HAHOOJIbIlIee M HANMEHbIIIee 3HaUYeHNEe (PYHKITUU HA TIPOMEKYTKE;

CBOOOTHO ONIEPUPOBATH MOHITUSIMU: CTETIEHHAs! (PYHKIUS C HATYPATBHBIM U 1EIbIM
nokasaresieM, rpaguk CTENeHHOW (YHKIMHU C HATypajdbHBIM U IIENIBIM IOKa3aTelieM,
rpaguk KOpHS N-Oif CTeNmeHW KaK (PYHKIUU OOpaTHOW CTENEHU C HATypPaTbHBIM
MoKa3aresnem;

OTIEpUPOBATH MOHATUSAMU: JIMHEHAS, KBAJpAaTUYHAS U APOOHO-TUHEIHAS (PYHKITUH,
BBITIOJTHATD JIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TpadrKOB;

CBOOOJHO OIEpUPOBATH TMOHATUSMH: TIOKa3aTeldbHas © JorapupMuyecKas
byHKITMH, UX CBOMCTBA U TpadKH, UCTIOIB30BaTh UX TPaPUKH IS PEIICHUS YPaBHECHUH;

CBOOOJHO  OMEpHUPOBATH TOHATHSAMH: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
OTIpeJICICHIE TPUTOHOMETPUUECKIX () YHKIIMI YUCIIOBOTO apTyMEHTA;

MCIOJIb30BaTh Tpaduku GYHKIUN TSI KCCIIEIOBAHUS TIPOILIECCOB M 3aBUCUMOCTEH
MpU pENICHUU 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB M PEaTbHOW >KU3HH, BBIPAXKATH
dbopMyTamMu 3aBUCUMOCTH MEXK/y BETUIHHAMMU;

Hayvajia MmaTeMaTH4eCcKOro aHaJImM3a:

CBOOOJIHO OMEPUPOBATH MOHATHUSAMU: apuMeTHdecKass U TreoMeTpuYecKas
nporpeccusi, O€CKOHEYHO YObIBaroIasi Te€OMETpUYEcKas MpOorpeccHs, JIUHEHUHBIM U
AKCIOHEHIIMATBHBIA poCcT, QopMyna CIOXKHBIX MPOIEHTOB, HMETh IPECTABICHUE
0 KOHCTAHTE;
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UCIIOJIb30BaTh MPOTPECCUM JUISl PEIICHUS pPeabHbIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOIHO OIEpPUPOBATh IOHATUSAMU: IIOCIENOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTENW, MOHOTOHHBIE U OFPaHUYEHHBIE TIOCIE0BATEIbHOCTH, TOHUMATh
OCHOBBI 3ap0’KJICHUSI MaTEMATUYECKOr0 aHAJIN3a KaK aHaiIu3a OECKOHEYHO MAaJIbIX;

CBOOOJHO OMNEPUPOBATH MOHATHSAMHU: HENpPEpPbIBHbIE (DYHKIUHU, TOUYKU pPa3pbiBa
rpaduka GyHKIUH, ACUMOTOTHI rpaduka PyHKIINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (QYHKUHUSA, HENpEepbIBHAs Ha OTPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIUH AJI pelIeHus 3a/1ay;

CBOOOJIHO OMepUpOBaTh MOHSATUAMM: NEpBas U BTOpas MPOU3BOJHBbIC (YHKILIHH,
KacarejabHas K rpaduky QyHKUUU;

BBIUUCIISTh MPOU3BOHBIE CYMMBbI, IPOU3BEICHUSI, YACTHOTO U KOMIIO3UI[MU JBYX
(GyHKIIUH, 3HaTh MPOU3BOAHBIC PJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUN CMBICI MPOU3BOIHOM JJI pelIeHus
3ajad.

MHo:KecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHSATHUSMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

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

CBOOOJIHO OIEpPUPOBATh IOHATHSAMHU: OIpeJeieHne, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHJIHHBIC
YpPaBHEHMSI U HEPABEHCTBA.

K kon1my o0yuenust B 11 kiacce o0ydaronuiics MOTYIHT CIICIYIONINE TPEIMETHBIC
Pe3yIBTATHI IO OTACIBHBIM TeMaM (eepanbHoi paboueli mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 Havaa MaTeMaTHYECKOTO aHAJIH3a:

Yucsa U BbIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATH MOHATUSMH: HATYPAIbHOE U I1€J0€ YHUCIO, MHOXKECTBA
HaTypaJIbHBIX U LEJBIX YUCEN, UCMOIB30BATh MPU3HAKU IETMMOCTH 1enbix yucen, HO /]
1 HOK HatypasibHBIX yMcen A peleHus 3a1a4, IpUMEHATh alroput™ EBkina;

CBOOOTHO OTIEPUPOBATH MOHATHEM OCTATKA TI0 MOJYJIIO, 3aITUCHIBATh HATYPAIbHbBIC
YUCJIa B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATHUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTAaBISATh KOMIUIEKCHBIE YHCJIa B alreOpanvyeckod u
TPUTOHOMETPUYECKON (OpME, BBITIONHATh aApUPMETUYECKHE ONEpAH C HUMH U
n300paxaTh Ha KOOPJUHATHOU TNIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: HUpPpPAIlMOHAIbHBIC, T[OKAa3aTElIbHbIE U
norapuMuUYecKrie HEPaBEHCTBA, HAXOAMUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHUIIBHBIX
MEePEXO0B;

OCYIIECTBIISITH OTOOP KOPHEHN MpPU PELICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;
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CBOOOJTHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXonUMble (OPMYJbl JJisi PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl WU COBOKYNHOCTEM palMOHAIBHBIX, WPPALUOHAIBHBIX, IOKA3aTEJIbHBIX H
norapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemarb palroHalbHbIe, UPPALMOHAIbHBIE, MOKAa3aTeNlbHbIE, JIOTapU(OMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIUE MOAYJIN U NTapaMETPHI;

OPUMEHSTH rpaduuecKre METOAbI JUIsl peLIeHUs] yPaBHEHU U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTPaMHu;

MOJIETUPOBATh PealIbHbIE CUTYallUHd Ha S3bIKE alNreOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENIM C HCIIOJIb30BAaHUEM ammapara ajreOpbl, MHTEPIPETHUPOBATH TOJYUYECHHBIN
pe3yJIbTar.

DyHKIUM U rpadukn:

CTpOUTHh TpadUKU KOMIO3MLIMU (PYHKIUM C TOMOLIBI 3JIEMEHTApHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIMA;

CTPOUTHh I'€OMETpUUYECKHE OOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

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

OPUMEHATh QYHKIIMH JUIsl MOAECITUPOBAHUS U UCCIIEI0OBaHMsI pEaIbHBIX MPOLIECCOB.

Havasia MmaTeMaTH4yeCcKoro aHajiu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO [IJISl MCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOJUTh HAWOOJbIIEE ¥ HAWMEHbIIEe 3HAYCHUS (YHKIUU HENPEPHIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh ~ MPOW3BOJIHYIO Ul  HAXOXKIEHUS  HAWIYUYIIETO  PEIICHHS
B TMPUKIIAIHBIX, B TOM YHUCJIE COIUATBHO-YKOHOMUYECKUX, 3a/auax, IS OMpeaeIcHUs
CKOPOCTH M YCKOPEHHUS MpoIlecca, 3aJaHHOTO (GOpMYIION WiIH TpaduKkoMm;

CBOOOJHO OMEpHUPOBATh TMOHATHAMU: TIEPBOOOpa3HAs, ONPEACIEHHBI HHTETpa,
HAXOJUTh MEPBOOOPA3HBIE dJIEMEHTAPHBIX QYHKITUN M BBIYUCIISITH HHTETPAI IO opMyJie
Hrrorona—JleiiOnumna;

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

UMETh TPEACTaBICHHE O MaTEeMaTHYECKOM MOJCIMPOBAHUU Ha TpUMEpe
cocTaBieHus U@ dhepeHnalIbHbIX YPaBHCHU;

pemarh TNPUKIAIHBIC 3aJadd, B TOM YHCJE COIUATBLHO-DKOHOMHUYECKOTO U
¢du3rIecKoro xapakTepa, CpeCTBAMU MaTEeMAaTHYECKOTO aHaJTN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaszBanue KomuuecTtBo OCHOBHBIE BUBI AEATEILHOCTH
OCHOBHOE cofiepKaHue
paznena (Tembl) 4acoB oOy4Jaromuxcs
MHO0X)eCcTBO 24 MHO0k€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEJIbHBIX YHUCEIL. HaJl MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN amnmapar
MHOro4J1eHsblI. Huarpammel Ditnepa — Benna. JUISL OITMCAaHMS X0/1a PELIECHUS

ParnmonanbHbie ypaBHEHUS
Y HEpABEHCTRA.

CucTtembl JINHENHBIX
ypaBHEHUH

[IpuMeHeHue TEOPETHKO-
MHOECTBEHHOTO armapara

JJIs1 peILlIeHUs 3a]1a4.

PannonanbsHble yncna. OOBIKHOBEHHEIE
U JIECATUYHBIE APOOH, TTPOIICHTHI,
OCCKOHEUYHBIE MIEPUOTNIECKUE TPOOH.
[TIpumenenue apoGeli U MPOIECHTOB
JUISL pEILLICHUS TIPUKIagHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U UppaliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

C ICHCTBUTEIILHBIMU YHCIIAMH.
Moaysib JEHCTBUTEIBHOTO YHCIIA U €T0
cBoiicTBa. [IpubnmxEénnbie
BBIYMCIICHUS, IPABUJIA OKPYTJICHUSI,
MPUKHUKA U OIIEHKa pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
peaNIbHBIX MPOLIECCOB U SIBJICHUIA.
OnepupoBaTh MOHATHIMU:
palMoHaIbHOE YHUCI0, OECKOHEYHAs
nepuogudecKkas 1poob, IPOIEHTHI;
MPPALMOHAIBHOE U ICHCTBUTEIBHOE
YHCJI0; MOJYJIb IEHCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH MOHATHUS
IIPU TIPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeIbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 Pa3JIM4YHBIX
OTpacyiell 3HAaHWUW U PEAIbHOM KU3HMU.
Hcnonws3oBaTh NpUOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUH.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-pallMOHAIBHBIX YPaBHEHU N
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHre MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOrousieHsl ¢ UeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEWHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurenb
MAaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYEHHUs; IPUMEHEHNE ONPEACTUTEIIS
JUISl PELLIEHUSI CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C ITIOMOLIBIO CUCTEMBI JINHENHBIX
YpaBHECHUH

[IpuMeHATH pa3IUYHbIE METOBI
pelieHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAKKE
METO]I HHTEPBAJIOB JJIsS PEIIEHUS
HEpPABEHCTB.

OnepupoBaTh NOHITUIMU MHOTOUJIEH
OT OJIHOM MEPEMEHHOM, €ro KOpHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera niis pemienus
3aj1a4.

OnepupoBaTh NOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPULIA,
ONpPEACTUTEb MATPHUIIBI.
Hcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisi BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONpPEACTUTENHN JJIsl PEUICHUS CUCTEMBI
JIMHEVHBIX YPABHECHUMN.
MoaenupoBaTh pealibHbIE CUTYalluu
C IOMOIIBIO CUCTEMBbI JIMHECHHBIX
YPaBHEHUU, UCCIIE0BATH
MTOCTPOCHHBIE MOJICIIH C TIOMOIIIBIO
MAaTpPUILl U ONIPECITUTENIEH,
WHTEPIPETUPOBATH MOJTYUYCHHBIN
pe3ysbTaT
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@OyHKIUHU U rpad UK.
CreneHHas QyHKIUS
C LIEJIBIM [10Ka3aTesIeM

12

OyHKIIMS, CIOCOOBI 3a1aHus (DYHKITUH.
B3aumno 06patHbie QPyHKIIHUH.
Komnozunus ¢pyuxuuit. ['padux
byHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus: U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOIIOCTOSIHCTBA.
YETHble U HEUETHBIE (PYHKITUU.
[lepuonuueckue GyHKIIIH.
[TpoMexyTKM MOHOTOHHOCTH
¢GyHKIMH. MakCUMyMbl 1 MUHUMYMBI

dbynknuu. Haubospliiee 1 HaMMEHBITIEE

3HavYeHUE QYHKIIMU HA TPOMEKYTKE.
Jluneiinasi, KBaJipaTUyHasi U APOOHO-
TuHelHast GQYHKIUU. DJIEMEHTapHOe

UCCJIeIOBAaHUE U MIOCTPOCHHE TPpaPUKOB

TUX (PYHKIIHH.

CreneHs ¢ LEIbIM IOKa3aTeNIeM.
bunom HeroTona.

CrenenHas QyHKIUS ¢ HATYPAJIbHBIM
U 1IEeJIBIM TI0Ka3aTeneM. E€ cBoiicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0bl 3a1aHus GYHKIMHU; B3aUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHKkuuu, 00IacTh
OTIpEIEJICHHS] © MHOKECTBO 3HAUCHUI
byHKuMU, HyId QyHKIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBaJlpaTU4Hast, IPOOHO-
JVHEHas U cTeneHHas QyHKINH.
BbImosiHATh 351IeMeHTapHbIe
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
IPOMEKYTKA MOHOTOHHOCTH
GyHKIMH, MAKCUMYMbl U MUHUMYMBI
GbyHKIMM, HAanOOJIbIIIee U HAUMEHBIIIEE
3HaueHue QYyHKIUU HA TIPOMEKYTKE.
®dopmyarpoBaTh U WILTIOCTPUPOBATD
rpaduuecku cBOWCTBA JTMHEHHOM,
KBaJIpaTUYHOU, IPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

Beipaxats opMynamMu 3aBUCUMOCTH
MEX/ly BETMYUHAMU.

3HaTh OMNpeIeICHNE U CBOMCTBA
CTENEHM C LEIBIM [TOKa3aTeNeM;
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noAXoAsIyIo (popMy 3anucu
JEHCTBUTETb-HBIX YACEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

Apudmernueckuii KopeHb 15 Apudmernueckuii KOpeHb dopmynrpoBaTh, 3aMMCHIBATH
N-Oii CTETICHH. HATYpaJbHOW CTETICHH U €T0 CBOMCTBA. | B CUMBOJMYECKOU (hopme
HppanmoHanbHbIe [TpeobpazoBaHus YHCTOBBIX Y MCTIOJIB30BAaTh CBOMCTBA KOPHS
ypaBHEHUS BBIPAKCHUI, COJISPIKAIINX CTEIICHH N-O¥ CTETeHH I IpeoOpa3oBaHUs
U KOPHHU. BBIPAKCHU .
HppatmonansHbie ypaBHEHUS. HaxomuTe perneHust uppannoHaTbHBIX
OCHOBHbIE METO/IbI PELICHMUS yYpaBHEHUH C IIOMOIIBIO
UppalOHAIbHBIX YPABHEHUH. PaBHOCUJIBHBIX NIEPEXOI0B UIH
PaBHOCHUIIBHBIE ITEPEXO/IBI B PEILIEHUU OCYILECTBIISISI IPOBEPKY KOPHEH.
UppalOHAIbHBIX YPABHEHUH. CtpouTts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduk KOpHS N-0i N-oii CTeTeHn Kak 0OpaTHOU
CTENEHU KakK (PYHKIIMU 0OpaTHOM U1 QYHKIUH CTENIEHU C HaTypaJlbHbIM
CTEIEHHU C HaTypaJIbHbIM IIOKa3aTejaeM | ITOKa3aTelieM
[ToxazaTenbHast pyHKLIHUS. 10 CreneHs ¢ palioHaIbHBIM dopmynupoBath onpesesieHne

[Toka3aTenpHbIC ypaBHEHUS

II0KA3aTeJIeM U €€ CBOWCTBA.
[ToxazarenbHas QyHKIMS, €€ CBONCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKITUY [T pelieHus] ypaBHEHU.
[lokazaTenbHble ypaBHeHUsI. OCHOBHBIE
METOJIbl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PALMOHAIBHBIM
IIOKA3aTeJIEM.

BoInoaHsATh npeoOpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKALINX
CTEIIEHU C PallMOHAIbHBIM
MIOKA3aTeJIeM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl
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JUISl IOCTPOEHUs rpaduka
MOKA3aTeIbHON (PYHKIUU U U3YUCHHUS
€€ CBOWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CBoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapupmudeckue norapupma. JlecaTnanpie u qHCcTa; IeCATUIHOTO U HATYPaTbHOTO
ypaBHEHUS HaTypaJIbHbIC JToTapU(PMBI. jorapudpma.
[IpeoGpazoBaHue BeIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOTapu(MoB
coJiepKalliux JorapuQpmal. JUTsL IpeoOpa3oBaHms
Jlorapudgmuyeckas GyHKIHUA, JOTapu(PMUYECKUX BBIPAKECHUH.
e€ cBoiicTBa U rpaduk. CtpouTts rpaduk JorapupmMuuecKkoin
HcnonwszoBanue rpaduka GyHKIIMN GbyHKIMU KaKk 0OpaTHOU
JUIsl peIlIeHNs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckne ypaBHEHUS. CBOICTBA JIoTapuMUUecKor QyHKIIMH
OCHOBHbIE METO/IbI PELICHHUS JUISL pelIeHus 3a/1a4.
Jorapu(pMUYECKUX YPaBHEHUM. HaxonuTe pemenus
PaBHOCHIIbHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(MUYECKUX YpaBHEHU
aorapu(pMUYECKUX YpaBHEHUN C TMIOMOIIBIO0 PABHOCHJIBHBIX IEPEXO0/I0B
WJIN OCYIIECTBIISS IPOBEPKY KOpPHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHC | JlaBaTh ompejeneHus: CUHyca,

BBIPAYKCHUS U YPABHEHUS

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

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI€HCa
YHICJIOBOI0 apTyYMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCA YHCIIa.
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OINpeaeIeHUE TPUTOHOMETPUYECKHUX
(yHKUMN YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHHI.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl IpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAKEHU.
[TpumeHsATh GOPMYIBI TPUTOHOMETPUU
JUISl PELIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM

IlocnenoBareapHOCTH
U TIPOTpECCUu

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUsl TTOCJIE0BATEIBHOCTEN.
Metoa MaTeMaTH4eCKON MHAYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBarebHoCTU. McTopus
aHajau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrnyeckas ¥ reoMeTpuyuecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
reoMeTpuuecKas nporpeccus.
CymMma 0ecKOHEUHO YOBIBaIOIIEH
reOMETPUYECKON MPOTrPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJIs1 pEIlICHUs] pealIbHBIX 3a7a4
MIPUKIIAHOTO XapakTepa

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJIaHus TTOCJIE0BATEIbHOCTEMH;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MIOCJIEI0BATEIBHOCTH; HCCIIEIOBATh
MOCJIEI0OBATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCT.
[Tonyuyats mipesicTaBiIeHUE

00 OCHOBHBIX HUJESIX aHAIN3a
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTPECCUU, HAXOAUTH CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
O0ecKOHEeUHO yObIBaroLen
r€OMETPUYECKOMN MPOrPECCHH.
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Hcnonp3oBaTk nporpeccuun

JUISL PELIEHUS 3aa4 MPUKIAJTHOTO
XapaxkTep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JUJIsl PELICHUS 33134
U3 peaJIbHOM ITPAKTUKHU

HenpepbiBHbIe pyHKIIHH.
IIpousBoaHas

20

HenpepriBable QYHKIIUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMIToTH rpaduKoB HYHKITUH.
CaoiicTBa (QyHKIIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo 1 HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHune cBOMCTB HETIPEPHIBHBIX
GbyHKIUN 11 penieHus 3anay.
[lepBas u BTOpas mpou3BOIHbBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICT
IIPOU3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkiui. [IponsBoaHast CyMMBI,
IPOU3BEAECHMS, YACTHOTO U
KOMITO3UIINH (DYHKITHIA

OnepupoBaTh NOHATUSAMU: (PYHKIUS
HeMpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIMU, ACUMIITOTA
rpaduka GyHKIUH.

[TprMeHsTh CBOIMCTBA HEMPEPBIBHBIX
GbyHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
F€OMETPUUYECKHUIN CMBICII IPOU3BOIHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiATh NpoOuM3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3y4aTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIMI.

Hcnonp30BaTh reOMETPUYECKHN U
(U3UYECKUI CMBICI IPOU3BOIHOM

JUISL peLleHus 3a/1a4
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[ToBTOpEHue, 00061ICHNE,
CUCTEMAaTHU3AUS 3HAHUU

OcHOBHbIE TOHSTUS Kypca anreOpbl
1 HadajJl MaTeMaTUYECKOro aHajan3a
10 ximacca, o0001ICHHE H
cucTeMaTu3alus 3HaHUM1

IIprMeHATs OCHOBHBIE ITOHATHUSA Kypca
aJreOppl U Ha4aJ MaTeEMaTU4ECKOro
aHajau3a I peuieHus 3a1ay

U3 pEAIbHOM KU3HU U IPYTUX
LIKOJIBHBIX IPEIMETOB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

Hasanue Komnuectso OCHOBHOE coziepKaHue pas3aena OCHOBHBIE BUJIbI IEATEIBHOCTH
paznena (TeMbl) 4acoB (TembI) oOy4Jaromuxcs
Uccnenosanue QyHKIui 22 [IpumeHeHne npon3BOAHOM Crtpoutsb rpapuk KOMIO3HUIUH

C IIOMOILIBIO ITIPOU3BOJHOM

K UCCJIEIOBAaHUIO (PYHKIHI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbospuiero u
HAWMEHBIIIETO 3HaUYCHUSI HETIPEPHIBHON
(GYHKIIMU HA OTpE3KeE.

[Tpumenenue mpou3BOAHON

JUISl HAXOXKIAEHUS HaWTyqIlIero
pelIeHrs B IPUKIAIHBIX 3a]a4ax,

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

(GYHKIMI C TOMOIIIBIO 3JIEMEHTAPHOTO
MCCIIEIOBAHUS M CBOMCTB KOMITO3UIINH.
Ctpouth reoMeTpruiecKue o0pasbl
YpaBHEHUW U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL KicclieIoBaHust QyHKIIUU

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

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOXKJACHUSI HAWTYYIlIETO
pELICHUS B IPUKJIAIHBIX, B TOM YHCIIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPENICIICHUSI CKOPOCTH

Y YCKOPEHMUS MPOoLecca, 3aJaHHOTO
bopmyIioi umu rpauKoMm.

[TonyuaTh npeacraBieHue
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O IPUMEHEHUU NTPOU3BOJHOU
B PA3JIMYHBIX OTPACISAX 3HAHUHN

[lepBooOpa3Has u UHTErpal 12 [lepBooOpa3Has, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUSIMU:
nepBooOpa3HeixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeIEHHBIN
aneMeHTapHbIX QyHkuuii. [IpaBuna uHTerpai. Haxonuts nepBooOpasnbie
HAXO0XACHUS IEPBOOOPA3HBIX. AIIEMEHTAPHBIX (YHKIMNA U BEIYUCISATD
HuTerpan. ['eomeTpruuecknii CMbICT uHTerpai no gopmyne HeroTona—
uHTerpana. Beruucienue Jleitbuua.

OIIPEICJIEHHOI0 UHTErpaja 1o HaxoauTe muiomaau miockux Guryp
dbopmyne Herorona— JleitOuuna. 1 00BbEMBI TEJT C TIOMOIIBIO
[Ipumenenue nHTETpana OTIpeIeIEHHOTO UHTErpaa.

JUIS1 HAXOXKAEHUS TII0IA 1 3HAKOMUTHCSI C MATEMATHYECKUM
IJIOCKUX (GUTYp ¥ 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
reOMETPUYECKUX TEN. ¢ depeHInaIbHbIX YPaBHEHHH.
[Ipumepsl permieHn [Tomyyats nipeicTaBICHUE O 3HAYECHUHU
nuddepeHIanbHbIX YPaBHCHHH, BBEJICHUS TTOHSATHS MHTErpaia
MaremaTuueckoe MOJEIUPOBaHUE B Pa3BUTUU MAaTEMAaTUKH

peanbHBIX IPOLIECCOB C MOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpudeckre GyHKIIUU, UX Hcnonb3oBaTh MUPPOBBIE peCypChl

TPUTOHOMETPUYECKUX CBOICTBa U TpaUKH. JUISL TIOCTPOCHUS TPAPHUKOB

(GyHKIMA. OT100p KOpHEH TPUTOHOMETPHUUECKHUX TPUTOHOMETPUYECKUX (PYHKIUU U

Tpuronomerpudeckne YPaBHEHHH C IIOMOIIBIO W3Y4YEHUs UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pemate Tpuronomerpuueckue
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Pewennie TpuroHOMeTpUYECKUX
HEPaBEHCTB

YpaBHEHUS U OCYLLIECTBISATH OTOOP
KOpPHEM C ITOMOILBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

[TpuMeHATh GOPMYIIBI TPUTOHOMETPHH
JUTSL PEIICHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS
rpaduxoB QyHKIUH

UppanuonanbHble,
noKazaTeJabHbIe U
JorapupmMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METOJIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOrapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPABHCHHUN U
HEPABEHCTB

[IpumeHsATH CBOKMCTBA MOKA3ATEIbHON
U jorapuMudeckon §yHKIun

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

PemmaTs uppanmonaibHbie U
KOMOWHUPOBAaHHbBIE HEPABCHCTBA,

C TIOMOIIBIO0 PABHOCHIIBHBIX
MEPEX0/I0B.

Hcnonb30BaTh rpaduuecKue METO b
Y CBOMCTBA BXOJIAIIUX B YPABHEHHE
WJIH HEPABEHCTBO (DYHKITHIA

JUTSL peIIeHUs 3aa4uu
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KoMIuiekcHbie yncia

10

KommiekcHblie uncia. Anredpandeckas
U TPUTOHOMETpHUUYECcKask (pOpMBbI 3amKcH
KOMILJIEKCHOTO YHCIIa.
Apudmetrnyeckue onepanuu

C KOMIUIEKCHBIMH YHCIIaMHU.
N3o6parkeHre KOMITJIEKCHBIX YHCel

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

JUTSl petieHust GU3NYECKuX u
reoMEeTpUYECKUX 3a/]1a4

OnepupoBaTh NOHITUAMU:
KOMIIJIEKCHOE YHCIIO U MHOYKECTBO
KOMIIJIEKCHBIX YUCEN.
[IpencraBiaTh KOMILIEKCHbBIE YHCTIA
B alreOpandeckoi u
TPUTOHOMETpUYECKOH (hopme.
Beimonuats apupmMernyeckue
oTepalnuu ¢ HUMHU.

N300paxkaTh KOMILJIEKCHBIE YKCTIa
Ha KOOPAMHATHOM MJIOCKOCTH.
[Tpumensts hopmyny Myaspa u
MOJIy4YaTh MPEACTABICHUE O KOPHIX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTBCS C MPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET
JUISl PEILIEHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a4

Harypanbnsbie u nenslie uncna

10

HatypanbHbie U 11eIbIe Yucia.
[IpuMeHeHre TPU3HAKOB JETUMOCTH
ueneix yncesn, HOJ[ u HOK, ocraTtkoB
o MOAyJIt0, anroputma EBkinnna

JIJIS1 peIIeHMs 3a7a4 B 1IEJIbIX Yhciiax

OnepupoBaTh NOHATHIMU:
HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U IEJBIX
YHCEel.

Hcnonp30BaTh NpU3HAKHU JAEITUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJYJIIO;
HO/I u HOK HarypanbHBIX YHCET;
anroput™m EBknuaa nis peuieHust
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3a/1au.

3anuchIBaTh HaTypaJbHbIE YNCIIA

B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX
CUMCIICHUS

Cuctembl palioHaIbHBIX, 12 Cucrema 1 COBOKYIMHOCTb YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
UPPAIMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI - COBOKYITHOCTh YPaBHCHUH U
MOKa3aTeIbHBIX CJICICTBHUSI. HEPABEHCTB; PEIICHNUE CUCTEMbI WU
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PEIIICHUS CUCTEM U | COBOKYITHOCTH; PABHOCHIIBHBIE
ypaBHEHUI COBOKYITHOCTEH palliOHaIbHBIX, CUCTEMBI U CHUCTEMBI-CJICICTBUS.
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U HaxonuTh pemeHust cuctem u
Jorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEH LEIBIX
[IpuMeHeHue ypaBHEHUM, CUCTEM U palOHAIbHBIX, 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 PELIEHUIO TEKCTOBBIX 3a]1a4
MOJIyYEHHBIX PE3YJIbTATOB U3 Pa3NUYHBIX 00JacTel 3HaHUN U
peaabHOM JKU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PEIICHUSI.
Hcnonb3oBaTh U poBHIE
pecypebl
3amauu ¢ mapameTpamu 16 PanmonanbHbie, MppalmoHaIbHbIE, Boi6upath cioco0 perieHust

MOKa3aTeIbHbIC, TOTapUPMUUECKUAC U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTEeIbHbIX, TOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YPABHCHUMN
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C ITapaMeTpaMHu.
[TocTpoenue u ucciaenoBanue
MaTEeMAaTUYECKUX MOJIETIEN PeAIbHBIX
CUTYyallUi C IOMOILBIO YPABHEHHUI,
CHUCTEM YpPaBHEHHUI U HEPABEHCTB

C IIapaMeTpaMu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIY U NTapaMETPHI.

[TpumensTh rpaduueckue u
AHAJUTUYECKUE METOMBI JJISl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMu, a TaKkKe
uccienoBanie GyHKIUNA METOIAMU
MaTeMaTU4YECKOIO aHAJIN3a.
Ctpouts u nccie10BaTh
MaTeMaTU4EeCKUE MOJEIN PEAIBHBIX
CUTYyaLlMi C TIOMOILBIO YPABHEHHU,
HEPABEHCTB U CUCTEM

C Iapamerpamu

[ToBTOpEeHue, 0600061ICHNE,
cUCTeMaTHh3als 3HaHUI

16

OcCHOBHBIC ITOHATHS U METOBI Kypca,
00001IeHNE U CUCTEMATU3aIAA 3HAHUI

MonenupoBath peajabHble CUTYalluu
Ha SI3bIKE aNreOphl, COCTaBISATh
BBIPQ)KEHUSI, YPABHEHHUSI, HEPABEHCTBA
U UX CUCTEMBI 110 YCJIOBHIO 3aJ1a4H,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENIN

C MCTOJIb30BAaHUEM armapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yibTar.

[TpumMeHITh QyHKIMH

JUJ1S1 MOJICIUPOBAHUSI U UCCIIEIOBAHUS
peaIbHBIX MPOLECCOB.

Pemiate npukiaaHbie 3a1a4u,
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B TOM YHUCJIE€ COLUATIBHO-
HKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMH anreopbl
¥ MaTEMaTUYECKOro aHaJlu3a

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

HOACHUTEJIBHAA 3AIITMCKA

['eomeTpust sBISICTCS OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHHs, TaK KaKk 00eCIeYMBACT BOZMOKHOCTh U3yUCHHUS TUCIMILIAH €CTECTBEHHO -
HAy4YHOU HAIpPaBJICHHOCTH ¥ MMPEIMETOB I'yMaHUTAPHOTO HKJIA. [IOCKOJIBKY JTOrHUecKOoe
MBILIUICHHE, (QOpMHpyeMOe TMpPH H3YYCHHH OOYYaIONIUMKCS MMOHATHHHBIX OCHOB
rE€OMETPUH, TMPH JOKA3aTeJIbCTBE TEOPEM M IOCTPOCHUHU IEMOYKH JIOTHUECKUX
YTBEPXKJACHUN TIPH PEIIEHUU T€OMETPUICCKUX 3a/1a4, YMEHHE BbIIBUTaTh U OIPOBEPraTh
THITOTE3bI HEMOCPEICTBEHHO UCTIOIB3YIOTCS IIPH PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO
I[UKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Llenb ocBOeHHs mporpaMMmbl ydeOHOro kypca «l'eomeTpus» Ha yriayOiaEHHOM
YPOBHE — Pa3BUTHEC HMHIWBHUIYAJIbHBIX CIOCOOHOCTECH OOYYarOIIMXCS MPH H3yYCHHH
re€OMETPHH, KaK COCTaBJISIONICH MpeaMeTHOH o0nacT «MaremaTrka U HH()OpPMAaTHKA
yepe3 oOecreyeHre BO3MOXKHOCTH MPUOOPETEHHS M HCIOJb30BaHHs OoJiee TITyOOKHX
rEOMETPUYCCKUX 3HAHMUA W JEHCTBUH, CHENM(PHUHBIX T€OMETPUM, U HEOOXOIUMBIX
JUIA  YCHEIIHOTOo Mpo(h)eCCHOHATLHOrO0 00pa30BaHHUs, CBSI3aHHOIO C MCIIOJIH30BAHHEM
MaTeMAaTHKH.

[lpropuTeTHBIMH 3aJayaMH Kypca TEOMETPHM Ha YriyOJaEHHOM YpOBHE,
PaCIIUPSIOIMMH U YCHINBAIOIUMHU Kypc 0a30BOI0 YPOBHS, SBJISIOTCS:

paciIipeHre MPEACTaBICHUS O TEOMETPHH KaK YacTH MHPOBOH KYJIbTYPHI MU
(bopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3HU I€OMETPHUU C OKPYKAIOIIUM MUPOM;

(GbopMupoBaHUE MPEACTABICHHUS O IPOCTPAHCTBEHHBIX (DUrypax Kak O BayKHEHUIITHX
MaTEMaTHYCCKUX MOJICIAX, IMO3BOJSIOIIMX OINKMCHIBATh M H3y4yaThb pa3HbIC SIBIICHHS
OKpY’KaIolIero MHpa, 3HAHWE IMOHATUHMHOIO ammapara mo pasueiny «CrepeoMeTpus»
y4eOHOTr0 Kypca T€OMETPHUH;

(dbopMHpOBaHHUE YMEHHS BJAJCTh OCHOBHBIMH IOHATHSMH O IHMPOCTPAHCTBEHHBIX
durypax © HUX OCHOBHBIMH CBOWCTBaMH, 3HAaHHE TeopeM, (GOopMyl U yYMEHHUC
UX TPHMEHSITh, YMEHHUS JOKa3bIBAaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBHIC CIIOCOOBI
pEIICHMS 3a/1a4;

(dbopMHpOBaHHE YMEHUS PACIIO3HABATh Ha YEPTEXkKaX, MOJICIAX U B PeaJbHOM MHUPE
MHOTOI'PaHHHKH U TeJla BPaIlICHHS, KOHCTPYHPOBATh FT€OMETPUUCCKHE MOICIIH;

dbopMHUpOBaHHE TOHMMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOI'O IOCTPOCHUS
MaTeMaTHYeCKUX  TEOpUH, (OpMUpPOBAHUE IOHMMAHHMS POJM  aAKCHOMATHKH
IIPY MPOBEACHUHU PACCYKICHHUN;

dbopMHUpOBaHHE YMEHHUS BJaJA€Th METOJAMU JOKA3aTeIbCTB W aJrOPUTMOB
pCIICHMS, YMEHUSA HX MPUMCHSITH, MPOBOJMTH JOKA3aTeIbHbIC PACCYXKICHHS B XOJE
pEIICHMS CTEPEOMETPUUECKHUX 3a1a4 M 3a7a4 C MPAKTUYSCKUM COJEPIKaHHEM,
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dbopMupoBaHUE MPECTABICHUS O HEOOXOAMMOCTH J10KA3aTEIbCTB MPU OOOCHOBAHUU
MaTeMaTU4YEeCKUX YTBEPKJICHUM W PO aKCMOMATHUKH B TPOBEICHUHU JETyKTUBHBIX
paccyXIcHUH;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEM
oOydJaromuxcs, TIO3HABATECIIbHOM  aKTHUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTU MBIIJICHUS, HHTEpECca K U3yUCHHUIO TEOMETPUH;

dbopmupoBanue ¢ yHKIIMOHATLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUM: YMEHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKHUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEU
B PpCEAIbHBIX JKU3HEHHBIX CUTYyallUSX W TPU U3YYCHUU JIPYTUX y4eOHBIX
IPEAMETOB, MPOSBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS PEATTbHBIX
CUTyallui, WCCIEIOBaHUSI TIOCTPOCHHBIX MOJICNIel, WHTEPIPETalUh TMOJYYECHHBIX
pE3yJIbTATOB.

OCHOBHBIMU  COJICP)KATEIbHBIMU  JIMHUSMH ~ yuyeOHOro Kkypca «l'eometpusi»
B 10-11 «maccax sBastorcs: «lIpsiMple M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tena BpamieHus», «BekTopsl U KOOpAMHATEI B TIPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
HOHSTUSIMU», PENIEBAHTHBIX T€OMETPUHU Ha YrIIyOoJ€HHOM ypoBHEe oOyuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSM y4yeOHOro Kypca, a
(dbopMUpOBaHUE JOTHYECKUX YMEHHM pacrpeensieTcsi He TOJIbKO M0 COJepKaTeIbHbIM
JUHUSM, HO W 1o rojgaMm oOydenus. Copepkanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE
IpeAMETHBIM  pe3ynbTaTaM  ocBoeHms  DenepanbHOM  pabodeidl  mporpaMmel,
pacrpefieI€HHBIM 10 rojaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, TMPUHIMIMAIBHBIM BOMpOCcaM oOOydaroluecs oOpalaiuch
HEOJHOKPATHO. DTO MO3BOJIIET OPTraHU30BATh OBJIAJICHHE T€OMETPUUYECKUMU OHATUIMU
M HaBbIKAMU T[IOCJIEIOBATEIBLHO M TMOCTYMATEeIbHO, C COONIOACHUEM MPHUHIIMIIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUSA BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUECKHUX
MPEACTAaBICHUN OOydYaloImMXCs, pacmupsiss ©u yrooyomss e€, o0pa3ys TpOoYHbIC
MHOKECTBEHHBIE CBS3U.

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

co3aaTh yciaoBus st auddepeHuanuu 00yIeHus, TOCTPOCHHS WHANBUIYaTbHbBIX
oOpa3oBaTeIbHBIX MpOTpaMM, OOECHeUnTh YIIyONEHHOE W3yYeHHE TEeOMETpPUU
KaK COCTaBJIAIONICH ydeOHOro mpeamera «MaTeMaThKay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOAOJIKEHHIO M3YYEHUS MATEMATHKU C Y4ETOM
BbIOOpa Oynymiedt mpodeccun, oOecrneunBasi MPEEMCTBEHHOCTh MEXIAY OOIIKUM
1 po¢eCCUOHATIEHBIM 00Pa30BaHUEM.

Ha usyuenne yueGHoOro kypca «l'eoMmerpusi» Ha yriyOJE€HHOM YpPOBHE OTBOIUTCS
204 dgaca: B 10 kmacce — 102 waca (3 waca B Hememo), B 11 wimacce — 102 gaca
(3 gaca B HezemO).
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COIAEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE:  IE€pECEKaroluecs,
napasuieiabHble M CKpeuuBaromuecs npsiMbie. [IpU3HaKu CKpPEIIMBAIONIUXCS MPSMBbIX.
[TapannenbHOCTh TPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: TMapajjIeiIbHbIC MPSMbIC
B [IPOCTPAHCTBE, MAPAIIETBHOCTD TPEX MPSMBIX, TAPAJUIETBHOCTh NPSIMOM U TNIOCKOCTH.
[lapannenbHoe M IEHTPaJbHOE MPOECKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJjIeIbHOIO MpPOEeKTUpOoBaHUsA. M3o00pakeHue Quryp B mapajiebHOU
OpPOEKIMU. YTJbl € COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIy MPSIMBIMU
B NpocTpaHcTBe. IlapamienbHOCTh TUIOCKOCTEN: MapajijieibHbIE MJIOCKOCTH, CBOMCTBA
napajuieNIbHbIX TIocKocTel. [Ipocreifiue mpocTpaHCTBEHHbIE (PUTYPHI HA TIOCKOCTH:
TETpa’aAp, Napajuiesenunes, HOCTPOCHUE CEUCHUI.

[lepneHAUKYIApPHOCTh NPSAMOA U IUIOCKOCTU: TEPHEHIUKYIJSIPHBIE IPSIMBbIE
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIEIbHbIE U NEPIEHAUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
NEPNEHIUKYISIPHOCTU MPSMOUW M TUIOCKOCTH, TEOpEMa O NPSIMOM MEpPHNEHIUKYIIPHOU
iockocTH. OpToroHanbHOE NpoOeKTUpoBaHUE. lleprneHAMKyNIsIp U HAKIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOW JO IUIOCKOCTH, MPOEKIIUS
burypsi Ha IJIOCKOCTb. [lepnieH IUKYIAPHOCTD MJIOCKOCTEM MIpU3HAK
NEePHEHIUKYISIPHOCTU ABYX IIOCKOCTe. Teopema o TpEX MeprneHIuKyIIspax.

YTIiael B IPOCTPAHCTBE: YIOJ MEXAY NMPSAMOM M IUIOCKOCTBIO, IBYTPAaHHBIN YOI,
JIMHEMHBIN yroj AByTrpaHHOro yriia. TpéXrpaHHbli U1 MHOTOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOWCTBa IUIOCKUX M JABYTPAHHBIX VYTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUUISI TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buael MHOrorpanHuKoB, pa3BEpTKa MHOrorpanHuka. [lpusma: n-yronpHas npusma,
npsiMasi M HakKJIOHHAs TMpU3Mbl, OOKOBass M TIOJIHAas TMOBEPXHOCTb MPHU3MBI.
[Tapannenenuren, TpsAMOYTOJIbHBIN NapajuIeIeNUIIe] U €ro cBoicTBa. Kparyaimue nytu
Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IlpocTtpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mupamuja, MPaBUIbHAS U YCEUYEHHAS THPAMMUIBI.
CaoiictBa pEéOep u OOKOBBIX TIpaHed TmpaBUibHOW mHUpaMunbl. [IpaBunbHbIE
MHOTOTPaHHUKHW: TpaBUJIbHAs TMpU3Ma W TMpaBWIbHAS NOUPaMHUA, TPABUIIbHAS
TpeyrojbHas NUpamMuia U IpaBUIbHBIN TeTpadap, KyO. IIpeacTtaBienue o mpaBUIIbHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOACKAIAP U UKOCASIP.

BoluncneHnue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomanb
OOKOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTU MPSIMOUN MPU3MBI, TUIOLIA b OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTU NpsiMOM mpu3Mbl. [1nomans 60K0OBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUIIBHON IMIUPAMUJIBI, TEOPEMA O IUIOIAANA YCEUEHHON MUPAMUBI.

CummeTpuss B NPOCTPAaHCTBE.  DJIEMEHTBl  CUMMETPUH  IPABHIIBHBIX
MHOIOrpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM  MHOTOTPAHHHMKE: CUMMETPHUS
napajuiejenunesa, CUMMETpUs IPaBUJIBHBIX IIPU3M, CUMMETPUSA [PABUIBHOU
IIAPAMUBI.

BekTOopbl 1 KOOPANHATHI B POCTPAHCTBE

[loHsITHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAINpABJIEHHbIE M MPOTHBOIMOJIOKHO HAaNpaBICHHbBIC
BEKTOpbl. PaBeHCTBO BeKTOpoOB. JleWcTBHS C BEKTOpamMH: CJIOKEHHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uucio. CBoiicTBa
cloxeHus! BeKTOpoB. CBOICTBAa YMHOXKEHUSI BEeKTOpa Ha unciio. [loHsTHe KoMIUTaHApHbIE
BeKTOphl. [lpu3Hak komIutaHapHocTH TpEX BekTopoB. [IpaBuio mnapamienenumnena.
Teopema 0 pa3noxeHuu BEKTOpa Mo TPEM HEKOMIUIaHApHBIM BekTopaMm. [IpsmoyronbHas
cuctemMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMU BEKTOpa U KOOpJAWHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CkansipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[ToHsTHS: MUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTH, chpepruueckas
MOBEPXHOCTh, OOpa3yrolue TMoBepxHocTed. Tema BpalleHUs: TWIHHIAP, KOHYC,
yCceu€HHBIN KOHYC, cdepa, map. BzammHoe pacmosnoxkeHue cdepbl U IUIOCKOCTH,
KacaTeJbHas TNIOCKOCTH K cepe. M3o0parkeHue Ten BpalleHus Ha miIockocTh. Pa3BépTka
IMWIMHJIpa ¥ KoHyca. CummeTpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 06 00bEME TPSIMOYTOIBHOTO
napaenenunena u cieacteus u3 He€. OOBEM TPsIMOM U HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMUIbl U KoHyca. O0BEM 1Iapa 1 1mapoBOTro CErMeHTa.

KoMOuHanuu ten BpaieHrus 1 MHOTOTpaHHUKOB. [Ipru3ma, BnrcanHas B IWIHHIP,
oIHCaHHas OKoJIO uuHApa. [lepecedenne chepsl u mapa ¢ miockocThio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [ToHsATHE MHOTOTpaHHWKA, OMHCAHHOTO OKOJIO c(hephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHHUS.

[Tnomaas MOBepXHOCTH WIMH/IPA, KOHYCa, Tuiomaask cepsl u e€ yacteit. [logodue
B npocTtpaHcTBe. OTHOIIEHHE O0BEMOB, ILIOMIAICH TOBEPXHOCTEH TOJIOOHBIX (HUTYP.
[IpeoOpazoBanne  moaoOusi, ToMOTeTHs.  PelmieHume 3agady  Ha  TUIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenune cedeHUd MHOTOTPAHHMKOB U TEN BpAIICHUSA: CEUCHHUS UWUIUHIpA
(mapayieabHO U NEPIEHIUKYJIISPHO OCH), CEUEHHSI KOHYca (apauieIbHOe OCHOBAHUIO U
MPOXOsIIEe Yepe3 BEpIUIMHY), CEUEHHS IIapa, METOJbl MOCTPOEHUS CEYEHUMN: METO]
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIEH TIIOCKOCTH.
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BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

BekTopel B mpocTtpancTBe. Omnepauuu HajJ BEKTOpamMHu. BekTopHOe yMHOXEHHE
BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXE€HHUA. lIpsMoyronbHass cucTteMa KOOpAUMHAT
B poctpaHcTBe. Koopaunate! BekTopa. Pasnoxenue Bexkropa no 0asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPU PEIIEHUU T€OMETPUUECKUX 3a/a4.

J{BHKeHUs B IPOCTPAHCTBE

JIB>xkenust npoctpaHcTBa. Otobpakenus. J[BmxkeHus u paBeHCTBO Guryp. Oo1me
CBOMCTBA JBIKEHHUM. BuAbl JIBWKEHUIN: MapajielbHbIA NEPEHOC, LEHTPAIbHAS
CUMMETpUSI, 3€pKajbHasi CUMMETpHUs, MOBOPOT BOKpyr mpsiMmou. IIpeoOGpazoBanus
nono6us. [Ipsamas u cdepa Diinepa.

NPEAMETHBIE PE3YJIBTATHI

K koniy 10 kiaacca oOyyaromuiicss HAyqUTCS:

CBOOOTHO OTICPUPOBATH OCHOBHBIMHU MOHATHAMHU CTEPEOMETPUU TIPH PEIICHUU
3aJ1ay ¥ MPOBEJICHUHA MaTEeMAaTHYECKUX PACCYKICHUH;

NPUMCHATh aKCHOMBI CTEPCOMETPUU M CJCACTBUS W3 HHX IPU PCHICHUU
TeOMETPUYCCKUX 3a]1aY;

KIacCHPUIIMPOBATh B3aUMHOE PACIIONIOKEHHWE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, IPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

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

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJIHO paclio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHUKOB (TIpHU3Ma, MUpaMHU/a,
IPSIMOYTOJILHBIN Mapaijiesienumne/, Kyo);

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

CBOOOJIHO OIEPHPOBATH MOHSATHUSAMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAHHUKOB
MJI0CKOCTHIO;

BBITIONTHSATH MapauIeNIbHOE, IEHTPAIbHOE U OPTOTOHAIBHOE TIPOEKTUPOBAHUE PUTYD
Ha TUIOCKOCTh, BHITIOJHATH H300paxeHus: GUryp Ha TUIOCKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHHUKOB pAa3IMYHBIMH METOAAMH, BBIIOJHSTH
(BBIHOCHBIC) TIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKYy, CHU3Y;

BBIYHCIISATh IUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPaAMHA),
T€OMETPUIECKUX TeJl C IPUMEHEHHEM (HOpMYyTT,

CBOOOJTHO OMEpPUPOBATh TOHATHSIMHU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPHUU (DUTYPHI;

CBOOOHO  OMEPHPOBATH TOHITHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpPJIMHATAM B MPOCTPAHCTBE;

BEITIONTHATH JICHCTBUS HAJ] BEKTOPAMH,

pemiaTh 3a7a4u Ha JO0Ka3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
TCOMETPUYECCKUX  BEJIMYMH, TPUMEHSS HW3BECTHBIE METOABI TPH  pEIICHUU
MaTeMaTHIECKUX 3a7[a4 TIOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;

41



NPUMEHATh  MPOCTEHIIME  OpOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATb, npeoOpa3oBbIBaTh " WHTEPIPETUPOBATH UH(pOpMALIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (GUTrypax, NpPEICTABICHHYI0 Ha dYeprexax u
pPUCYHKAX;

IIPUMEHSTh TOJIyYEHHbIE 3HAHUSA HA IPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH
peanpHbIE CUTYallUH, IPUMEHATh W3YyYCHHBIE IMOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTudyecku c(hOpMyITUPOBAHHON MTPOOIEMBI, MOACIUPOBATH pEabHbIE CUTYALIMH HA
A3bIKE TEOMETPHM, HCCIIEIOBATh IOCTPOEHHBIE MOJEIW C  HMCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUIA U TEOpEM, arlnapara airedpbl, pemaTh NpakKTUUYeCKUe 3a1auH,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MPEeJICTaBIeHUsI 00 OCHOBHBIX ATamax pa3BUTHs I'€OMETPUU KaK COCTaBHOU
yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xonimy 11 kaacca oOyyaromuiicss HAy4uTCS:

CBOOOTHO OIIEPUPOBATH MMOHATUSIMH, CBI3aHHBIMH C IIMTUHAPUYCCKON, KOHHUECKOU
U chepUIeCKON MMOBEPXHOCTIMH, OOBSICHATH CITOCOOBI MOJTYUCHUS;

OTIePUPOBATH IOHATUSIMH, CBI3aHHBIMHU C TeJIAMU BPAILIEHUS : IWIMHIPOM, KOHYCOM,
chepoii u mapow;

pacro3HaBaTh Tella BpalleHus (MUIHHIP, KOHYC, cdepa U map) U 0ObICHAThH
CTIOCOOBI TIOTYYCHHS TEJ BPAICHHUS,

KJIacCH(QUIIMPOBATH B3aUMHOE PACIIONIOKEHHUE C(Pephl U TIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs, 00bEMBI U
TUTOIAU TOBEPXHOCTE MHOTOTPDAaHHUKOB W TN BpAIICHHS, T'€OMETPUYCCKUX TeI
C IpUMEHECHHEM (POPMYT;

CBOOOJIHO OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHA C KOMOMHAIIMSIMH TEJ BPAIICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIIUCAHHBIN B cpepy U OMHMCaHHBIN OKOJIO0 chephl,
cdepa, BIUCaHHAS B MHOTOTPAHHHK WJIH TEJIO BPAICHUS;

BBIYHCIISATH COOTHOIICHHUS MEXIY IUIOMIAIMH TOBEPXHOCTEH © 00BbEMaMu
IMOJTOOHBIX TEJI;

n300pakaTh M3y4aemble (GUTYPHI, BBHIMOJIHATH (BBIHOCHBIC) TUIOCKHAE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BHUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJ BpaIeHUS;

W3BJICKATh, UHTEPIPETUPOBATH u peoOpa3oBIBATH uH(pOPMAIIHIO
O TPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (GUTYpaX, MPEJICTABICHHYI0 HAa dYepTeXKax M
PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATDH OTIEPAIM Ha/l BEKTOPAMH,

3aJ1aBaTh IMJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOP/INHAT;

pemaTh TEOMETPUYECKHE 3a/ladyd Ha BBIUMCICHUE YIIOB MEXKAY NPSIMBIMA H
IJIOCKOCTSIMH, BBIYUCIICHHE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPU PEIICHUN;
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CBOOOJTHO OMEPUPOBATH MOHATUSMH, CBSI3aHHBIMHU C JBM)KCHHEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM,

BBHITIOJTHATHh M300paKCHUSI MHOTOTPAaHHUKOM M TEJI BPAIlEHUS MPHU MapaJlIeTbHOM
nepeHoce, IMEHTPATLHON CHMMETPUH, 3ePKATBHONH CUMMETPHH, MPH IMOBOPOTE BOKPYT
MIPSAMO#, MpeoOpa3oBaHMs TIOT00MS;

CTPOUTh CCUYCHHS MHOTOTPAaHHUKOB U TEJI BpalICHHS: CEUCHUS IWIMHApA
(mapayiyieIbHO U MEPIEHIUKYIISIPHO OCH), CEYeHUsI KOHYca (MapauieibHOe OCHOBAHUIO U
MIPOXOIAIIEE Yepe3 BEPIINHY), CCUCHUS MIapa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHHSI CEUCHMIA: METOJ] CJICIOB, METO/I BHYTPCHHETO
NIPOSKTUPOBAHUS, METO/ TIEPEHOCA CEKYIICH MIOCKOCTH;

JTOKa3bIBaTh TCOMETPUICCKUE YTBEPIKICHUS,

NPUMCHATh TeOMETpHUYECKHEe (aKThl JUIsl PENICHUS CTEPEOMETPUUYECKHMX 3aj1ad,
IPEIIOIAraloX HECKOIBKO IIaroB pEIICHUs, €CIU YCIOBUS TPHUMCHCHHS 3aJaHbl
B SIBHOM W HESIBHOM (hopMme;

periaTh 3aJla4yd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUH M HAXOXICHHUC
TCOMETPUYCCKUX BEIIMYNH;

NPUMEHSTH MPOTPAMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IpU pEIIeHUH CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSTh TOJYyYEHHBbIE 3HAHMS HA MPAKTUKE: CPAaBHMBATh, AHAJIU3UPOBATh U
OILICHMBATh peajibHbIe CUTYAIlUU, IPUMEHSATh U3yUYEHHBIE MOHSTHS, TEOPEMBI, CBOMCTBA
B TIpollecce IMIOMCKa pEIIeHHs MaTeMaTH4ecKd CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh PEAIbHbIC CUTYallMd Ha SI3bIKE T€OMETPHUH, MCCIEA0BATh NOCTPOCHHBIC
MOJIENIM C HCIOJB30BAHUEM T'€OMETPUYECKUX TMOHATUNA U TEOpEM, ammapara ajireOpsl,
peniaTh NpakTUYECKHE 3a/1a4d, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYHNH;

UMETh TPEJICTABIICHNsI 00 OCHOBHBIX dTamax pa3BUTHs T'€OMETPHUHM KaK COCTaBHOMU
yacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaszBanue KomuuecTtBoO OCHOBHBIE BUIBI JEATEILHOCTH
OCHOBHOE cojiepKaHue
pasnena (Tembl) Kypca 4acoB yUamuxcs
Benenue B crepeomeTpuio 23 OCHOBHbBIE POCTPAHCTBEHHBIC OmnpeaensTh IIOCKOCTh KaK (GUrypy,

buryps.
[TonsiTUs cTEpeOMeTpuu: TOUKA,

npsiMasi, TJI0CKOCTh, IPOCTPAHCTBO.
OcHoOBHbBIE TTpaBUJIa U300pAKEHUS

Ha PUCYHKE TUIOCKOCTH, MapajuieNbHbIX
NPSMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsiTHs: mepecekarouecs MmIOCKOCTH,
nepeceKaronuecs mpsmas u IIOCKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHuKH, U300pakeHUE
MPOCTEHIITNX MTPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJECTBUS U3 HUX.

Crioco06bl 3a1aHUs TIPSMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBRE.
O0603Ha4YeHMS PSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0pakeHue ceueHui

B KOTOPOM BBITOJIHSIETCS MIAHUMETPHUSL.
JlemaTtp mpoCTEUIIINE JTOTUUECKUE
BBIBO/Ibl U3 AKCMOMATHUKH TJIOCKOCTH.
[IpuBOAUTE NPUMEPHI PEATBHBIX
O00BEKTOB, HI€aTN3AINEN KOTOPHIX
ABJISIIOTCS AKCUOMBI T€OMETPHUH.
N3yuarh, NpUMEHATH PUHLIUIIBI
MMOCTPOCHUS CCUCHUU.

Hcrnonp30BaTh 17151 TOCTPOCHUS
CEYCHHMU METOJ CJIECI0B, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIEpEeHOCca CEKYIIEHN IIIIOCKOCTH.
Pewrates cTepeoMeTprueckue 3a1auu:
Ha OIpEJICJICHUE BU1a CEYEHHUS U
HaXO0XJEHHUE €0 IUIOMIAJIH.
AKTyanu3upoBaTh (HaKThl 1 METOJIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOAWTH aHAJIOTHUHU.

Hcnonb30BaTh Mpy pENICHUH 33/1a4
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nUpaMubl, KyOa U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o06pakeHue nepeceyeHust
IIOJIy4YECHHBIX INIOCKOCTEH.
PackpammBaHune NOCTPOEHHBIX CEUECHUM
Pa3HBIMU LIBETAMH.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpecEeUEHU I
IpsAMBIX U IU1ockocTer. [loctpoenue
CEUYEeHHI B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aIIMCh 111aroB
IIOCTPOCHHUS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 MponopuUMOHAIBHBIX
otpe3kax. [logobue TpeyronbHUKOB.
Teopema Menenas. Pacuérsl

B CEYCHMSIX HA BBIHOCHBIX YEPTEKAX.
HcTopus pa3BUTHA IUTAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJBI:

Teopembr Qasieca u

O IPOIIOPLUOHAIIBHBIX OTPE3KAX.
ANTOpUTM JI€JIEHUS OTpE3Ka

Ha N paBHBIX yacTeu. Teopema
Meunenas.

PaBHOOEIpEHHBIN TPEYTONBHUK.
PaBHOCTOpOHHMI TPEYrOJbHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TpeyrojbHUKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojpHuka. CBOMCTBO MeIuaH
TpEyroJIbHUKA.

[Tpu3naku mog00us TPEYroJIbHUKOB.
[Tomy4ats mpeacTaBiaeHus: 00
OCHOBHBIX 3TallaxX pa3BUTHsI T€OMETPUU
KaK COCTaBHOW 4acTH (pyHIaMEHTa
Pa3BUTUS TEXHOJIOTUI

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anMHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsiMble. [Ipr3Haku CKpenMBaOIINXCS
PSIMBIX.

[TapannenbHbie TPsIMbIE

KnaccudummpoBaTts B3auMHOE
PaCTONIOKEHHE TTPSMBIX

B ITPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMU M MIPUBOJISI IPUMEPHI
W3 PeaJbHOM KU3HM.
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B IIpocTpaHCcTBE. Teopema

0 CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IIPSIMOM, IPOXOAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEH

Ha JIAHHOW IPSMOM.

JleMMa 0 mepecedyeHnH NapajlIeabHbIX
NPSAMBIX IIOCKOCTHIO. [TapannenbHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajuieIbHbIX MPSIMBIX.

Teopema 0 CKpelMBarOUIMXCS MTPSMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apAJIIEIIBHOIO
npoekTupoBanus. M3o0paxenune
pa3HbIX GUTYp B MapajjiebHON
IIPOCKLUU.

LlenTpanbHas mpoeKuus.

YT0JI ¢ COHanpaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMHU.

3aaun Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHUE, CBS3AHHBIC

C pacmoI0KEHUEM ITPSMBIX

B IIPOCTPAHCTBE

Jloxa3biBaTh TEOpEMY

O CYLIECTBOBAHUU U €JUHCTBEHHOCTH
MAPAIETBHON MPSIMOU, POXOAAIIEN
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKaIllen Ha IPYrou NMpsIMOM; JIEMMY

0 MEPECEUYECHUH TUIOCKOCTH ABYMS
napajuieIbHbIMU NPSIMBIMH; TEOPEMY

O TPEX MapajsIeIbHbIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS MPSAMBIX, TEOPEMY
0 CKPEIIMBAOIINXCA NPSIMBIX.
Jloka3bIBaTh TEOpEMY O PABEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3BIBACTCS
[apaJijIeIbHbIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAaK BBIITOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
Jloka3pIBaTh CBOMCTBA MapajjielIbHOTO
IIPOCKTUPOBAHMS.

N300paxkath B mapamieabHON
IIPOCKLIUH Pa3HbIE TEOMETPUUECKUE
burypsl.

Pemats crepeoMeTprueckue 3agauu
Ha JJ0Ka3aTeIbCTBO U UCCIEOBAHUE,
CBSA3aHHBIE C PACTIOJIOKEHUEM NPAMBIX
B IIPOCTPAHCTBE.
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[TpoBOIUTH JOKA3aTEIBHBIC
pacCyXACHUS TIPU PEIICHUN
TCOMETPUICCKUX 3aJ1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
NPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPKJCHUS C IETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PAaCCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYAIINH,
CBSI3aHHBIC CO B3aHMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHH.
HccnenoBath MOCTPOCHHBIE MOJIETTU
C UCIIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHATHI U TeOpeM, armnapara aareOpsl,
1M (PPOBBIX PECYPCOB.

[Tonyuyats npeacraBiieHUE

O IICHTPAITLHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEHN
B IIPOCTPAHCTBE

[loHATHSA: MapaJUIETIBHOCTD NPAMOMN U
IJIOCKOCTH B IMMPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
m10ckocTh. CBOKMCTBA NAPaIEIbHOCTH

KnaccudummposaTs B3auMHoe
PaCTONIOKEHHUE TTPSIMOM U TIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE TPUMEPHI
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IIPSMOU U IIIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCIICHUE U J10Ka3aTEIbCTBO,
CBSI3aHHBIE C NTAPAIIIEIBHOCTBIO

MMPpsAMBIX U IJIOCKOCTEM B MpOCTPAHCTBC.

[TocTpoenue ceyenusi, MPOXOIAIIETO
Yyepe3 JaHHYIO MPSAMYIO Ha YEPTEXKE U
MAPAVIETBHOTO APYTOU IPSMOM.
Pacuér otHomenuit. [lapannensHas
MIPOEKLUS, TPUMEHECHHE

JUTS TIOCTPOEHUS CeYeHM KyOa

Y NapajiIeenunea.

CsoiicTBa ImapauICJICIIUIICAa U ITPU3MBI.

[TapamnensHbie wockocTh. [IpusHaku
NapajIeIbHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 mapajIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
MIPUHAICKAITYIO JAHHOW INIOCKOCTHU U
CIICJICTBUS U3 HEE.

CaoiicTBa napaJuIeabHbIX INIOCKOCTEM:
0 MapajuIeIbHOCTH NPSIMBIX
NIEpEeCEUYCHUS PHU NEPECCUCHUH ABYX
NapajuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 oTpe3Kax mapauieIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEKY TTapasuIeIbHBIMU

W3 pEAIbHOM KU3HU.

®opmynUpOBaTh ONPEIEIICHUE
[apaJlJICIbHBIX IPSIMOU U INIOCKOCTH.
Jloka3bIBaTh IIpU3HAK

0 MapaJuIeJIbHOCTH MPSAMOUN U
IIJIOCKOCTH; CBOMCTBA MapajlIeIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewrate cTepeoMeTpudecKue 3a1a4u
BBIUMCIICHUS U J10Ka3aTEIbCTBO,
CBSA3aHHBIE C [1aPaAJUICIBHOCTBIO

IMMPpAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC.

Pemrate npakTudeckue 3aJauu

Ha ITOCTPOCHHE CEUYCHHI Ha YepTekax
TeTpa’Apa U Napajyieiaenumneaa.
Pemrate crepeomeTpuyeckue 3agaum,
CBSA3aHHBIE C IOCTPOCHUEM CEYEHUN
MJIOCKOCTBIO.

[TpoBOAUTE JIOTUYECKH KOPPEKTHBIE
JI0KAQ3aTeNbHbIE PACCYKICHUS

IIPY PELICHUHU T€OMETPUUECKUX 3a]a4
CBSI3aHHBIX C NAPAJIETBHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBATh U aHAIU3UPOBATH
peaibHbIE CUTYAIMH, CBSI3AHHBIE

C NMapaJIEIbHOCTBIO PAMOM U
IJIOCKOCTH B IMTPOCTPAHCTBE;
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IUIOCKOCTSIMU; O IEPECEUECHUHN MTPAMOK
C IByMs apaJlJIeIbHBIMU TIOCKOCTAMHU

MOJIEJIUPOBATH PEAIHBIE CUTYAIMH,
CBsI3aHHBIC C NIAPaAJUICIIbHOCTHIO
MPSAMOU U IJIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApPHOCTD
IPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a v MPSIMOYTOJILHOTO
napajenenuneaa. Belaucienue v
OTPE3KOB B KyO€ U MPSMOYTOJILHOM
napajuieIeIuIesie.
[lepneHAUKYISAPHOCTD MPSIMOU U
miockocTu. [Ipu3Hak
NEPHEHIUKYISIPHOCTH IPSIMOM U
miockocTd. TeopeMa o cylecTBOBaHUU
Y €JMHCTBEHHOCTH IPSIMOH,
MPOXOISAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYIISIPHON
K miockoctu. [lnockoctu u
NEePHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyap U HAKIOHHAS.
[locTpoeHne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX MepNeHAUKYIIAPAX
(npsimast u oOpaTHas).

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

B IIPOCTPAHCTBE; ONPEIEIICHUE MPSIMON,
MEePIEHAUKYIIPHON K MIIOCKOCTH.
Jloka3bIBaTh: 1€EMMY

O NEPIEHIUKYISIPHOCTH IBYX
MapaJiyIeIbHbIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
MapaJJIEIbHOCTBIO MPSIMBIX U UX
MEPIIEHAUKYJIIPHOCTHIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MIPU3HAK NEPIEHIUKYISIPHOCTH NMPSIMOUN
U IJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €UHCTBEHHOCTHU
MPSMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U NEPICHAUKYJAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIECHANKYJIISIPHBIC PSIMYIO
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YTroa MeXy CKpEIIUBAOIMMUCS
npsMbIMU. [TOMCK EepHeHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
NEPIEHANKYIIPHBIX NIOCKOCTEN
OpTorosanbHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuenuit kyda, MpU3MBbI,
MPaBWILHOM MUPAMUIBI C TOMOILBIO
OPTOTOHAJIBHOW IIPOECKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJNIBHO MI0CKOCTH. ITnockocTn
CHUMMETPHUN B MHOTOTPaHHHUKAX.
[Ipr3Hak nepneHAuKyIISIPHOCTH
IIPSIMOM U TUIOCKOCTH KakK CJIEICTBUE
cummerpud. [IpaBuiibHbIE
MHOTOT'PAHHUKU

Pacuér paccrosHuii OT TOUKH

110 TI0cKOCTH. CIIOCOOBI OMYyCTHUTh
NIEPIICHAUKYJIISPBl: CAMMETPUSI, CABUT
TOYKH IO MapajuieIbHOM MPSMOM.
CnBur no HenapauieIbHON IPSIMOH,
VU3MEHEHUE PAaCCTOSIHUN

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJISAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
NepHeHauKysipa sl APyrux odnacren
Hayku ((pu3nKa, DHEpreTHKa, Ja3epHbie
TEXHOJIOTUH), B PEAIbHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKACHUS, CBI3aHHBIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIICHIUKYIAPHYIO K 3TON IPsIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYIIAPaX U TEOPEMY
o0paTHYIO TeopeMe 0 TPEX
NEePHEHIUKYIApaXx.

[Tonyuyats npeacraBiieHUE

00 OPTOTOHAIBHOM MTPOEKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O NPOECKIIUU
TOYKHU HA NPAMYIO.

Pemrats crepeomeTpudeckue 3a1auu,
CBSA3aHHBIE C NEPIEHAUKYIAPHOCTHIO
MPSIMOU M TIJIOCKOCTH.

PemaTte npuknagxelie 3a1auu,
CBSA3aHHBIE C HAXOKICHUEM
Ir€OMETPUYECKUX BEINYUH.
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Pemate ctepeoMeTpUUECKHE 3a1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 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
CUTYyAaluH, CBA3aHHbIC

C NEPIEHIUKYIAPHOCTHIO IPAMOU U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOCHHBIE
MOZIEJIU, B TOM YHUCIIE U

C UCIOJIb30BAaHUEM arrapaTa aareopbl

VYTibl ¥ pacCTOSHUS

16

[ToBTOpEHUE: YrOJI MEXKTY NPIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOa MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH

B ITpocTpaHcTBE. ['eomeTpruueckue
METOJIbl BBIYMCIICHHUS YTIJia MEXKIY
MPSIMBIMU B MHOTOTPAHHHKAX.

AKTyanm3upoBaTh (aKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAUTH aHAJIOTUU.
DopmMynUpPOBATH ONIPEACICHUE
JIBYTPAHHOTO YTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAaHHOIO YIJa.
KnaccudummpoBats AByrpaHHBIC YTIIBI
B 3aBUCUMOCTH OT X I'PAyCHON MEpHI.
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JIByrpanssiid yroyu. CBOKWCTBO
JIMHEVHBIX YIJIOB IBYTPAHHOTIO YIJIa.
[TepnieBAUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
nockocrent. [lpusHax
NIEPIICHAUKYIISPHOCTH IIIOCKOCTEM;
TE€O-peMa O IPSAMOU NEPECEUEHUS ABYX
IIJIOCKOCTEN NEPIEHAUKYIISPHBIX
TPETHEU IIJIOCKOCTH.

[IpsAMOyYTONBHBIN NapaJICICIIUIEN;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOT'O NapaJuIesICIUIEA.
Teopema o nuaroHanu nIpsIMOYrOJILHOTO
napajulelIeIUIe A U CIEICTBUE U3 HEE.
CrepeomeTpruyecKHe U NPUKIIATHBIC
3a/1a44, CBA3aHHBIE CO B3aUMHBIM
PACIIOI0KEHUEM IIPSIMBIX U IIJIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IPsIMBIE, MIAPAJIJIETIBHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napajurenbHBIX IUIOCKOCTEN

Ha CKpPEIIHUBAIOIINXCS NPAMBIX,
pacCTOsIHUE MEXIY
CKPEIMBAKOLMMHUCS IIPAMBIMA

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiaspos,

DopmynUpoOBaTh ONPEICIICHUE B3aUMHO
MEPIIEHAUKYJIIPHBIX IIJIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIICHAUKYIISAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMyIUpPOBaTH CIEICTBUEC

(M3 mMpu3HaKa) O MEPIEeHIUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi NEePIEHAUKYJIIIpHA
IIPSIMOM, IO KOTOPOU NIEPECEKAIOTCS JBE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HE€ 0 IMArOHAIAX IIPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIEHIUKYIIIPHOCTD
IIPSAMBIX U IUIOCKOCTEU, UCTIOJIb3Ys
IUTaHUMETpUYEeCcKue (GaKkThl U METOABI.
IIpoBOANTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIpU
peLICHUU TeOMETPUYECKUX 3a/1aY,
CBSI3aHHBIX C IIEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOAEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlU, CBSI3aHHBIE

52




BBIYMCIICHUE PACCTOAHUN OT TOUKHU
JI0 TOYKH; PSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosiHUN MEXIY
CKpEIIMBAIOLIUMHUCS MPSIMBIMU

C IOMOLIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa”Hblil yroju, HEPAaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, Teopemsl
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yria. JJIEMEHTHI
chepuyecKoil reoMeTpuu:
re0JIe3UUECKHe JIMHUU Ha 3eMiIe

C IEPIECHANKYISPHOCTHIO MPAMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOJAENH,
B TOM UHCJIE U C UCTIOJb30BAHUEM
amnmnapara ajareopsbl.

PetaTte npukiagHelie 3a1a4uu,
CBSI3aHHBIE C HAXOXKIECHUEM
r€OMETPUUYECKUX BEJTMUNH

MHororpaHHuKH

Cucremartnsanus 3HaHUM:
MHOrorpaHHHK U €0 3JIEMEHTHI.
[Tupamupa. Buasl nupamu/.
[IpaBunpHas nmupamMmua.
[Ipusma. Ilpsimast u HakIIOHHAs
npu3Mel. [IpaBuinbpHas nmpusma.
[Ipsimoit mapaenenunen,

PSIMOYTOJIBHBIN Mapaieenune, Kyo.

Brinmykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYIIPABUIIbHBIE MHOTOIPAHHUKH

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

AHaNMu3UPOBATh PEIICHUE 3aaUH.
PucoBaTh BRIYKJIbIE MHOTOTPAaHHUKHU
C 3aJJaHHBIMM CBOMCTBaMU;
BOCCTAaHaBJIMBAThH OOIIMI BT
BBIITYKJIOTO MHOTOTPaHHHUKA 110 IByM
€ro MPOCKIIUSIM.

Jloka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOT'PaHHUKHU
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C Pa3HOU DUIIEPOBOM XapaKTEPUCTUKOM;
MCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS

pe3yJibTara py BApbUPOBAHUY TAHHBIX.

Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOI'OTrpaHHUKOB. [lmanupoBaTh
MIOCTPOCHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX MPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B IpocTpaHCTBE

12

[TonsiTrie BeKTOpa Ha TIOCKOCTH

U B IIPOCTPAHCTBE.

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

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

CxansipHoe Ipou3BeICHHUE,
BBIYHCIICHUE yTJIa MEKYy BEKTOPAMU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOpaMHU

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

OnepupoBaTh MOHATUAMU: BEKTOP

Ha IJIOCKOCTH U B MMPOCTPAHCTBE;
KOMILIaHapHbIEC BEeKTOPHI. [IpuBOIUTH
puUMepbl PU3UIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUU CIIOKESHHUS U BEIYUTAHUS
BEKTOPOB, YMHOXXEHHUS BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MpU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KECHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMIIJIAHAPHBIM BEKTOpaM
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[loBTOpEHUE, 00001ICHNE
U CUCTeMAaTH3allusa 3HaHUM

O6o0maroiiee NOBTOPEHHUE MOHATUI
¥ METOJIOB Kypca T€OMETpUH

10 k1acca, cucTemMaTu3alys 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

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

MIPY PEUICHUHU CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a7a4.
CpaBHUBATh U aHAJIU3UPOBATH
pealibHbIE CUTYallU U BBIABISATH
BO3MOXHOCTbh €€ MOJCIUPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALIUIO
Ha SI3bIKE TEOMETPUU U UCCIIECIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YUCIIE U
C UCTIOJIb30BaHUEM arrnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl P PENICHUU 3a]1a4.
[Tomyyats npeicTaBICHUE O TEOMETPUH
KaK O Pa3BUBAIOIICHCS HAyKe,
VCCIIEIYIOIIEN OKPYKAKIINN MUP,
CBSI3aHHOM C peabHBIMU OOBEKTAMH,
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IIOMOTAIOIIECH PEIIUTD PEaIbHbIC
JKAU3HEHHBIE CUTYaALIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKICHUS C LIENbIO BbISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.

HCCHC}IOB&TB IMOCTPOCHHBIC MOJICIIN.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KJIACC

HaszBanue KomuuecTtBO OCHOBHBIE BUIBI JEATEILHOCTH
OCHOBHOE CcoZIepKaHNE
paznena (Tembl) Kypca 4acoB yUaIuxcs
AHanuThuecKasi reoMeTpHs 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyau3upoBaTh (PaKkThl U METOIbI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIIPHOE TPOU3BEJICHHUE BEKTOPOB,
BBIYMCIICHUE yTJIa MEXIY BEKTOpaMu
B IIPOCTPAHCTBE. Y PABHEHUE NIPSAMOW,
IPOXOASAUIEN YEPE3 JBE TOUKHU.
YpaBHEHHE TUIOCKOCTH, HOpMaJlb,
YpaBHEHUE INIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnerHbie
HEPABEHCTBA, JJUHEUHOE
IIPOTPaMMHUPOBAHUE.

AHanmUTUYECKUE METOIbI pacuéTa
yIJla MEXAY NPSAMBIMU U INIOCKOCTAMU
B MHOTOTrpaHHukax. @opmyia
paccTOsIHUS OT TOYKH JI0 IIJIOCKOCTH
B KOOpJMHATAX.

HaxoxzaeHne pacCTOSSHUN OT TOYKH
110 TUIOCKOCTH B KyO€ U MpaBUIIbHOU
ApaMUIe

MJIAHUMETPHUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.

CBoauTh AEUCTBUS C BEKTOpAMU

K aHAJIOTUYHBLIM JICHCTBUSIM C UX
KOOpJMHATAMU.

BcnoMHUTE onipeieieHre CKaasipHOTO
YMHO>KE€HUS U €ro CBOMCTBA.
BbIUKCHIATE ¢ MOMOIIBIO CKAJISPHOTO
YMHO>KE€HUS IJTMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTaHABINBATh
MEePNEHANKYIIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHUE MIOCKOCTU U
bopMyITy pacCTOSIHHSI OT TOUKH

JI0 INIOCKOCTH.

Pemats 3amaun, codyeras

KOOPJIMHATHBIN U BEKTOPHBIA METOIBI.

[IpoBOIUTB JIOTHUECKH KOPPEKTHBIE
JIOKAQ3aTeNbHBIE PACCYKICHUS

IIPY PELIEHUHU T€OMETPUUECKUX 3a]a4
Ha PUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/1A.
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AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBA3aHHBIE BEKTOPAMHU U
KOOpJANHATaMU.

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

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHS
MaTeMaTUKU

[ToBTOpeHnue, o600IICHNE
Y CUCTEMAaTH3aINs 3HAHUMN

15

CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOI'PAHHUKH, METO/
CJE€I0B, CTAHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEN.
[TapannenbHbie IPSMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILIEHUMU, YTJIbl MEXKIY
CKPEIIMBAIOLIIUMUCS TPSIMBIMH.
[leprieHAUKYJIIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHAAPTHBIE TIAPbI
MEPIECHAUKYJISIPHBIX TIIOCKOCTEN U
MPSMBIX, CHAMMETPHUH
MHOTOT'PAHHUKOB, TEOpEMA O TPEX
MEPIECHAUKYJIISAPAX, BBIYACICHUS IJTUH

Ctpouth ceueHus.

Pemiath crepeoMeTpudecKue 3a1auu
Ha J0Ka3aTeJIbCTBO MaTeMaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHE
r€OMETPUUYECKUX BEJTMYUH (JJTUH,
YTJIOB, IJIOINIAIeH, 0OBEMOB).
Hcnonp30BaTh Npu pelieHun
CTEPEOMETPUYECKHUX 3a]1a4

TUTAHUMETpUYECKre (PaKkThl U METO/IBI.

[IpoBOANTH JIOTUYECKH KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

MIPU PELICHUH CTEPEOMETPUUYECKUX
3a/1ay.

CpaBHUBATbH U aHAJM3UPOBATH
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B MHOTOI'paHHUKAX.

[ToBTOpEHME: IOIAIH
MHOTOYTOJIbHUKOB, ()OpPMYJIbI

JUIS TUIOIIazied, COoOpakeHust
noao0us.

[Inomaan ceueHnit MHOTOIPaHHUKOB:
IUIOLIAN MTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTu, COOOpakeHHs MO00Us

peabHbIE CUTYAIlUU U BBISBIIATH
BO3MOYHOCTb €€ MOJIEJINPOBAHUS

HAa S3BIKE TEOMETPHH.

MonenupoBars peaabHyH0 CUTYaLHIO
Ha A3bIKE TEOMETPUU U UCCIIEN0BATh
MIOCTPOEHHBIE MOJIENN, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allllapaTra aJ'II‘C6pBI.

Hcrnonp30BaTh KOMIIBIOTEPHBIE
IIpOrpaMMBbl [IPU PELIEHUU 3314

O06bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM IPSIMOYTOIBHOTO
napajiesnenunena. 3aaadu

00 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeomeTpuyeckue 3a1aum,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenumnesa.
[TpuknagHbie 3a7a4M, CBI3aHHBIC

C BbIUKCIIEHUEM 00BEMA
IPSIMOYTOJIBHOTO TMapasuieenuIea.
O0BEM TPSIMOI TPU3MBI.
CtepeomeTpruUuecKUe 3a/1a4uH,
CBSI3aHHBIC C BBIYUCIICHUEM O0BEMOB
npsiMou mpusmel. [Ipukiianaeie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSIMOU TTPU3MBI.

CB00OJIHO OTIEPUPOBATH OHITHUAMMU:
00BEM Temna, 00bEM IPIMOYTOILHOTO
napaJuyiesienuIea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpeMy 00 00bEME
MPSIMOYTOJILHOTO TapaliielienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOrOTpaHHUKY,
MEPEKIaAbIBATh YaCTH.

Pemath crepeomeTprueckue 3a1auu,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMa
PSIMOYTOJILHOTO TIApaIJICIICTIHUIIE 1A,
MPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPIKIICHUS C TIETIO BBISIBICHHUSI
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Boruncnenue 065EMOB TeN

C MOMOUIBIO OIPENEIEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IIPU3MBI, ITAPAMU/TBI.

®dopmyna 00bEMa MUPAMUIBI.
OTtHomieHue 00bEMOB MUPAMHU/T

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

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

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCcCyKICHUH.
AHaTU3UPOBATh U MOJICITUPOBATH

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

HccnenoBath NOCTPOCHHBIC MOJICIH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsl.

BBIBOAUTE OCHOBHYIO HHTETPAIBHYIO
dbopmyiy I BEIYUCTISHHUS 00bEMOB
TeN.

Jloka3wiBaTh TEOpeMy 00 00bEME
HAKJIOHHOM MPU3MBbI Ha TIPUMEpe
TPEYrOJbHON MPU3MBI U

JUTSI IPOU3BOJIBHOM MPU3MBI.
Jloka3sIBaTh TEOpEMY: 00 00BEME
nupaMuIbl, GOPMYIUPOBATH CIIECCTBUS
U3 Hee: 00bEM yCEeUEHHOM MUPaAMUJIBI.
BreiBoauTh opMyIty 1UIsl BBIYUCITICHHUS
00BbEMOB YCEUEHHOM MUPAMUTBI

Tena BpameHus

24

[MuuaaprYecKas TOBEPXHOCTb,
oOpa3zyromue MUINHAPUIECKOU
TTOBEPXHOCTH.

CB0OOOIHO ONEpUPOBATH MOHITHUSIMU:
WTHHIPUIECKAs TOBEPXHOCTD,
uunuHAp. M3yyaTh ciocoOsl
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Mumunap. Ipsmont kxpyrosou
nuuHap. [Inomans noBepxHocTH
HUIUHAPA.

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

[Tnomanb 6OKOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpruyeckue 3a1auu

HAa JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUYEHUHN LUIUHIPA,
KOHYcA.

[TpuknagHbie 3a7a4M, CBI3aHHBIC

C IWJIMH]IPOM.

Cdepa u mrap.

[lepeceuenue cheps! u mapa

¢ I1ockocThro. Kacanue mapa n
chephl I0CKOCTRIO. By u
M300paKeHre mapa.

VYpaBuenue chepsl. [Lmomans chepsl u
e€ gacTen.

CummMmetpus cdepsl U mapa.

MOYYECHUS HUJTMHIPUYECKON
MTOBEPXHOCTH, LIUIUHAPA.
N300paxkaTh HUIMHAP U €T0 CEYSHUS
IIJIOCKOCTBIO.

CB000/1HO OTIEpUpPOBATh MOHATUIMM:
KOHMYECKAasi MIOBEPXHOCTh, KOHYC,
yced€HHBIN KOHYyC. M3y4yaTh criocoOsl
MOJy4YEeHUSI KOHUYECKOU MOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €r0 CEUCHHUSI
MJIOCKOCTBIO, MMPOXOAILIEH YEPES OCh,
Y TUIOCKOCTBIO, NEPIEHANKYISAPHOM

K OCH.

BreiBoauTh hopMyIIbl sl BEIYUCICHUS
OOKOBOM M MOJHOHN IMOBEPXHOCTEN Tel
BpamieHus. Pemars
CTEPEOMETPUUECKHUE 3a]1a4i, CBA3aHHbIE
C TeJIaMU BpallEHUs, HAX0XKIECHUEM
ionaa OOKOBOM U TIOJTHOM
IIOBEPXHOCTH, [IOCTPOCHUEM CCYECHUM.
Hcnonp30BaTh NMpU PEICHUH 33124
TUTAaHUMETpUYECKre (PaKkThl U METOIBI.
CpaBHMBATh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpruyecKkue 3a1aun

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

[IpukiianHbie 3a1a4u, CBSI3aHHbIE
co cepoii u mapom.

[ToBTOpEHUE: OKPYXKHOCTH

Ha IJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaH/IapTHHIE
[IO100HSI.

Paznuunbie koMOMHALIMM TET
Bpall€HUsS U MHOTOI'PAHHUKOB.
3anaun o Teme «Tena u moBEpXHOCTH
BpalICHUS

AHanu3UpOBaTh U MOJIEIIMPOBAThH

HAa SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBaTh MOCTPOECHHBIE MOJIEIIH,

B TOM YHCJIE U C UCHOJIb30BAHUEM
amnmnapara ajareopbl

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

CB0OOOSHO OTEpUPOBATH MOHITHIMU:
cdepa u map, HUEHTP, PaaANyC, TUAMETP
cdepsl U 1mapa.

HccnenoBaTh B3aMMHOE PACTIONIOAKEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONIPEICIICHUE
KacaTeIbHOU MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KacCaTEIbHOU INIOCKOCTH.
BreiBoauTh opMyIty ISl BBIYUCITICHHS
wiomaan cGepsl uepes paanyc chephl.
Pewrate cTepeoMeTpudeckue 3agaum,
CBsI3aHHBIC CO cepoii U Mapom,
HaXO0XKJICHUEM ILIOMa I chepsl U €
qyacTel, TOCTPOECHUEM CeYeHUM chepbl
U 1apa.
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AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE T€OMETPUH peabHbIC
CUTYallUH, 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 crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C TEJIaMU BpallleHus,
MOCTPOEHUEM CEUEHUI Tel BpallleHus,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOTPAaHHUKOB.

[TpoBOAUTH JIOTUYECKU KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PacCyXICHUS

IPU PELICHUN T€OMETPUUECKUX 3a/1aY,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE T€OMETPUHN PEAJIBHBIE CUTYaLNH,
CBSI3aHHBIE C MHOT'OI'PAaHHHUKaMU.
HccnenoBatk NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl

63



ITnomany moBepXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6BéM nunuuapa. Teopema

00 00BEME TPSMOTO UITUHIPA.
[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIPA.

Brrancnenre o0bEMOB Ten

C TIOMOIIIBIO OTPEICAEHHOTO
unTerpaina. O0bEM KoHyca.

[Imomagu GOKOBOI U IMOTHOU
MIOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIC C BBIUHMCIICHHEM 00BEMOB
UIMHIpPA, KOHYCA.

[Tpuknaanaeie 3agaun o Teme «O0bEMBI
U TUJIOIAIA TIOBEPXHOCTEN TeJl.
O0BEM mapa u MapoBOro CEKTOpA.
Teopema 06 06béMe mrapa. [Tnomanp
cthepsl.

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

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

¢ 00BEMOM TIIapa U TUIOMIAIBIO ChEPHI.
COOTHONICHUST MEXKTY TIJIOMIAISTMHU
MOBEPXHOCTEHN M 00bEMaMM TTOTO0HBIX

CB00OIHO OomepUpOBaTh NOHIATHIMMU:
00BEM Tena, MIONIalb MOBEPXHOCTH.
®opmMynUpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
nuIuHIpa; 00 00BEME KOoHYCa.
BbeiBoAUTH GOpPMYIIbI /1711 BBIYMCICHUS
00BbEMa yCeu€HHOT0 KOHYyca.
HccnenoBaTh MOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsbl.

3HaTh BO3MOXHOCTH pELICHUS 3a/1a4
Ha MIOCTPOEHHE LIMPKYJIEM U JTUHEUKOIA,
0 KJIACCUYECKHX HEPa3PEIINMBbIX
3a/1a4dax.

CB00OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOpP, OCHOBAHHE U BBHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
11apOBOTO CJIOS.

BbiBoiuTh OpMyIIBI 17151 HAXOKICHUS
00BEMOB IIAPOBOT0 CErMEHTA,
[IAPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
JlokaspiBaTh TeopeMy 00 00bEMe 1mIapa.
Pemrats crepeomerpruueckue 3anaun,
CBsI3aHHbIE C 00BEMOM I1Apa, IAPOBOIO
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TeJL.
[TogoOHble Tena B MPOCTPAHCTBE.
N3menenne o0wEMa rpu moi00uu.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIC C BBIYUCIIEHHEM 00HEMOB
TEJI ¥ TUIOIAJeH TOBEPXHOCTEH

CErMEHTa, IIIapOBOT0 CEKTOPA,
JI0IAIbI0 CEpHI.

CpaBHHMBATh U aHAIU3UPOBATH
YTBEPIKICHUS C TEITbIO BBISIBICHHSI
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUH.
AHanmu3upoBaTh U MOJICTUPOBATH

Ha S3bIKE TEOMETPUU PEATbHbBIC
CUTYyalluH, CBSI3aHHbBIE C 00BEMOM
mapa, mapoBOTr0 CErMEHTa, IIIapOBOTO
CErMeHTa, IJIONIaIbI0 CepHhl.
CB00OOIHO OTIEpUPOBATH TTOHATHEM
1o100HbIE TeJla B POCTPAHCTBE.
Beraucisate 00BEMBI TENT ¢ TOMOIIBIO
OTnpeIeIEHHOT0 UHTeTpaJa.

Pemiate crepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXKTY
TJIOIIAISIMU TTIOBEPXHOCTEH U
00bEMaMu TTOJJOOHBIX TEJI.
[TpoBOAUTH TIOTMYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS

IIPU PEIICHUH T€OMETPUUISCKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpayia, HaX0XJICHUEM
COOTHOIICHUS MEXTY TIIOMIAITMHU
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MOBEPXHOCTEN U 00BEMaMU TOT00HBIX
TeN.

AHanmu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUH peaIbHbIC
CUTYyalluH, CBA3aHHbIC C 00bEMaMU U
MOBEPXHOCTSIMU TeI,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJICHUE
T€OMETPUUECKUX BETUUMH

JIBH>KEHMS

JIBUMKEHUS IPOCTPAHCTBA.
Orobpaxxenus. JIBukeHus u
paBeHCTBO ¢uryp. O61IMe CBOICTBA
NIBMOKEHUU. BUIBI IBIOKEHUN:
napaiyiesIbHbIN MEPEHOC, IEHTPaIbHAS
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanust mogoous. [psmas u
cdepa Diinepa.

['eomeTpuueckue 3agaun

Ha TIPUMEHEHHE JIBIKCHUS

[IpumeHsATh MpaBuUIa BHITTOJIHEHUS
JICUCTBUU CIOKEHUS U BRIUMTAHUSI
BEKTOPOB, YMHOKEHUS BEKTOPa

HAa YKCJIO MIPU PELICHUH 3a/1a4.
Haxonute koopauHaThl BEKTOpA

B JJAaHHOM 0a3uce ¥ CTPOUTH BEKTOP
10 €r0 KOOpJINHATAM.

BcrioMHUTE onpeiesieHne CKaIsIpHOr o
YMHOKEHHS U €r0 CBOWCTBA.
BoIaucisaTe ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHHUS NTMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJINBATh
MIEPIEHAUKYIISIPHOCTh BEKTOPOB.
AHaNMU3UpOBaTh U MOJICIUPOBATH

HA SI3bIKE T€OMETPUHU PEAJIBHBIC
CUTYyallluM, CBA3aHHbIC C (PU3UUYECCKUMHU
BEKTOPHBIMH BEJIMYMHAMHU.

66



Hcnonb30BaTh pH PEIICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMH

B IPOCTPAHCTBE, IIIAHUMETPUUYECKHEC
(baKThl U METOIBI.

CB0O0OOJTHO OTIEPUPOBATH TOHATHSIMH:
oToOpaskeHre TPOCTPAHCTBA Ha ceOs,
JIBIYKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHAS
CUMMETPHH, TTapaJIICIbHBIN TIEPEHOC;
paBeHCTBO U nojooue Guryp.
Jloka3pIBaTh YTBEPXKJICHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS ABMOKCHUSIMU. BBITIONHATE
npeobpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSIMU: TIPSMAst U
cdepa Diinepa.

PemaTts reomeTpuyueckue 3aaaun

C HCTIOJIb30BAHUEM JIBI>KCHUU.
Hcnonb30BaTh IpH PEIICHUN 337124
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpEHue, 06001IeHHE
U CUCTeMaTHU3anus 3HaHUHN

17

Oo6o0maroiee MOBTOPEHUE TTOHITHI U
METOJIOB Kypca reOMETPHH
10-11 xmaccoB, cucTeMaTHU3aIus

Pemate crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYCCKUX
OTHOIIICHUI, HAX0XKICHUE
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3HAHUM.

Hcropus pa3Butus CTEPEOMETPUN KaK
HayKH U €€ pojib B pa3sBUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

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

1 METO/IBL.

[TpoBOAUTE TIOTMYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

MIPU PEIICHUH CTEPEOMETPHUUECKHIX
U TJTAHUMETPUUECKUX 3aj1ay.
CpaBHMBATh U aHAJIU3UPOBATH
peabHbIC CUTYaIlUH U BBISBIISAThH
BO3MOKHOCTh €€ MOJICITUPOBAHUS
Ha SI3bIKE TEOMETPHH.
MopenupoBath peaqbHYyI0 CUTYaIIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEI0BATh
MMOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
U C WCIIOJIb30BaHKUEM arlapara
anreOpsl.

Ncnonb3oBaTh KOMITBIOTEPHBIE
MPOTpaMMBbl NPU PEIICHUH 3a7a4.

[Tony4aTe npeacTaBiIeHUE O TEOMETPUN

KaK O Pa3BUBAIOIICHCS HAyKeE,
VCCIIEIYIOIIEN OKPYKAKIINN MUP,
CBSA3aHHOM C peaIbHbIMU OOBEKTaMHU,
MMOMOTAIOIIEN PEIIUTh PeabHbIE
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JKU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPHUH 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»

HOACHUTEJIBHASA 3AIITMCKA

VY4eOHbili Kypc «BeposiTHOCTh M CTATUCTUKA» YriIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTHUEM OJHOMMEHHOTO Y4eOHOro Kypca yriyOJE€HHOTO YpPOBHS
HAa YpOBHE cpenHero ooOmero oOpa3oBaHus. Y4eOHBIH Kypc MpeaHa3HAaueH
st GOPMUPOBAHUS Y OOYYAIONIUXCS CTAaTUCTUYECKOW KYJIbTYphl U MOHUMAHUS POJIU
TEOPHM BEPOSATHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA JJIS M3YUYEHHUs CIy4dalHbIX
COOBITH, BEeJIMUMH U TpolieccoB. [Ipu n3yueHun Kypca oOoramarTrcs NpeacTaBIeHus
oOy4aromuxcs 0 METoAax MCCIeI0BaHUs U3MEHYMBOTO MHUpPA, Pa3BUBAETCS MOHUMaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKUX METOJOB IMO3HAHMS KaK HEOThEeMJIEMOU
YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HAHUM, MOJTYYEHHBIX
Opy M3yYEHHWU Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha pa3BUTHE
NPEACTABICHUN O CIyYallHBIX BEJIMYMHAX M B3aUMOCBA3SX MEXKIY HUMHM Ha Ba)KHBIX
nIpuUMepax, CHKETbl KOTOPBIX IMOYEPHHYTH M3 OKpyKaroumero mMupa. B pesynbrare
y oOydyarommxcss  JOJDKHO  copMupoBarhcsi — IMpeAcTaBieHHMe O  HauOoiee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJIENSAX, UCIIOIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKHX U AeMorpaduyecKuX BEJIMYMH, TOTPEITHOCTEN B pa3IudHbIe poa
U3MEpPEHUsAX, JUIMTETLHOCTH  O€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MACCOBBIX SIBJICHHI U MPOIIECCOB B 00IIeCTBE. YUeOHBIN KypC SIBISETCS
0a30i1 IS OCBOGHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAMMBIX
CHEUUAIINCTAM HE TOJbKO HMHXKEHEPHBIX CIELHAIBHOCTEHN, HO TAKXKE COIMAIbHBIX H
MICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAYUTEIHHOU
Mepe MCTOIB3YIOT anmnapar aHajan3a OoNbpIIuX JaHHBIX. [leHTpanpHyI0 4acTh yueOHOTO
Kypca 3aHuMaeT 0OCYXIEeHHE 3aKOHa OOJbIIMX uucel — (YHIaMEHTaJbHOTO 3aKOHA
MPUPOBI, UMEIOIIET0 MaTEMAaTUIECKYI0 (popMaTn3aIuio.

B cooTBeTcTBMM C yKa3aHHBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCTP U CTAaTUCTHKa» Ha YINIYOJIEHHOM YPOBHE BBIJEIEHB OCHOBHBIC
coaepkarenbHble JMHUU: «CiydyaiiHble COOBITUS W BepoSITHOCTU» U «CiydaiiHble
BEJTMYMHBI U 3aKOH OOJIBIIIUX YHCEI.

[ToMrMO OCHOBHBIX JTMHHH B YU4EOHBIA KypC BKITIOYEHBI JIEMEHTHI Teopun rpadoB
Y TEOpPUH MHOKECTB, HEOOXOMMBIE JIJIsl TTOJIHOLIEHHOTO OCBOCHUSI MaTepuaia JaHHOTO
y4eOHOr0o Kypca U CMEKHBIX MAaTEMAaTUUECKUX YUEOHBIX KYpPCOB.

Conepxanue nuHUM «CiydaliHble COOBITHSI U BEPOSITHOCTH» CIIYKUT OCHOBOU
st GOpMHUPOBaHUSL TPEACTABICHUNW O paclpeleIeHUd BEPOSTHOCTEH MEXIY
3HAYEHUSIMUA CJIyYalHBIX BEJIWYMH. BaXHyr0 4acTb B ATOM COJEPKATEIBHOW JIMHUH
3aHMMAET U3yYeHUE FreOMETPUUECKOr0 U OMHOMHUAIBHOI'O PacpeieIEHUN U 3HAKOMCTBO
C UX HEMPEPBHIBHBIMY aHAJIOTAMU — IMOKA3aTEIbHBIM U HOPMAJIbHBIM PACIIPEACTICHUSIMH.
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Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYallHbIMM  BEJIMYMHAMH U
pacnpeneNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yIIeNseTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY PaclpeesICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIbHOE U3YUEHHUE CBSI3U MEXKIY
CIly4ailHBIMM BEJIMYMHAMU U ONMCAaHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHrta
KOPPEJSLUU U €r0 BBIOOPOYHOr'0 aHAJIora. JTH 3JIEMEHTHI COJIEPKaHUs pa3BUBAIOT TEMY
«/IluarpaMmmMbl paccenBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro oopa3oBaHusl,
¥ BO MHOT'OM OIUPAIOTCS Ha CBEJICHUS U3 KypCOB alre0pbl U TeOMETPHUH.

Emé onun aneMeHT cojepikaHus, KOTOPbIA MpeasiaraeTcsi Ha 03HAaKOMHUTEIHLHOM
YPOBHE — TIOCJIEOBATEIbHOCTh CIIyYallHBIX HE3aBUCHUMBIX COOBITUNA, HACTYMAIOIIMX
B eAUHUIy BpeMeHU. O3HAKOMIIEHHE C paclpeesieHHEeM BEpOSITHOCTEW KOJUYecTBa
TaKUX COOBITUIM HOCHUT PAa3BUBAIOLIUI XapaKTep U SIBISETCS aKTyaJbHBIM JJIsl OYAYIIUX
a0UTYpHUEHTOB,  MOCTYMAOIIMX  HAa  Yy4eOHbIE  CHEUUAIbHOCTH,  CBS3aHHbBIC
C OOIIECTBEHHBIMH HAYKAMH, TICUXOJIOTUEN U YIIPABICHUEM.

Ha usydenne ydeOHOro Kypca «BeposSTHOCTH M CTATUCTHKA» Ha YIIIyOJEHHOM
ypoBHe oTBoauTCs 68 yacos: B 10 knacce — 34 yvaca (1 yac B Hexemo), B 11 kiacce —
34 gaca (1 Jac B HezeIIO).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ubiil rpad, mytu B rpade: nukibl U nend. CTeneHb (BaJ€HTHOCTH)
BepiuHkbl. ['padsl Ha mtockoctu. J{epeBbs.

CnydaliHble SKCIEpPUMEHTHI (OTBITBI) W CIy4alHbBIE COOBITHS. DJIeMEHTapHbIE
coObITHA  (MCcX0abl). BeposTHOCTH ciydailHOTO COOBITHS. bBIM30CTH YacTOTBI H
BEpOSITHOCTA CcOObITHI. Ciy4ailHble OMBITHI C PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU
COOBITHSIMHU.

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

VYcioBHasE BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEM. JlepeBO  CiaydamHOro
skcnepumenTa. dopmyna mnomHoU BeposTHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHUS.

bunapubiii ciaydaliHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCHBITAHUN 10 mepBoro ycrnexa. llepecTaHOBKH U
daktopuan. Yucno coueranuii. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX uclbITaHud bepuymmn. CnydaiiHblid BBIOOpD M3 KOHEUHOM
COBOKYITHOCTH.

Cnyudaitnas BennuuHa. Pacnpenenenue BepoaTHOCTe. Jlnarpamma pacripeneneHus.
Onepanuuy Hajx ciydailHbIMU BelMYMHaMu. buHapHas ciaydaiiHas BenuuunHa. [Ipumepsl
pacrpeielieHui, B TOM YUCJI€ TEOMETPUUECKOE U OMHOMUATILHOE.
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11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX CIy4alHbIX BeqnunH. HezaBucumele ciaydaitHbie
BEJINYMHBI.

MaremaTuyeckoe OKMUJaHUE Clay4yalHOU BenuuuHbl (pactpexaenenus). [Ipumeps
MPUMEHEHUSI MaTEMaTHYECKOr0 OXKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXKHJIaHWE OWHApPHOM CIIydallHOM BeJIWYMHBI. MaTeMaTHuuecKoe OXKHUJIAHHE CYMMBI
CIIy4ailHbIX BEJIMYUH. MaTeMaTnyecKoe 0KHIaHue TEOMETPUUECKOT0 U OMHOMHUAIILHOTO
pacnpeneseHUNn.

Jlucnepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacrpeneseHus).
Hucnepcust OMHApHOM  cilydailHOM  BeNWYMHBL. ~ MareMaThyeckoe  OKHUJaHUe
IIPOU3BENICHHS U AUCIEPCUS CYMMBbl HE3aBUCHMBIX CIy4YalHBIX Beau4uH. Jlucniepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMMAIIBHOTO pacnpeneneHus. JJucnepcus u ctanaapTHoe
OTKJIOHEHUE F€OMETPUUECKOTO paCIpEeICICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
OonbpIMX ynced. BeiOopouHbIit MeTo uccienoBaHuid. BeiOopouHble XapaKTepUCTUKH.
OneHuBaHre BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C TIOMOLIBIO U3YYEHHBIX PACIIpEICIICHUM.

HenpepsiBHble cinydaiiHble BenuuuHbl. [Ipumeppl. DyHKIUSA  IIOTHOCTH
BEPOSITHOCTHU paclpeiesieHus. PaBHOMEpHOE paclpefereHue U ero CBOWCTBa. 3ajauu,
IPUBOSIINE K MOKA3aTEIbBHOMY paclpeeIeHUI0. 3a1aud, TPUBOISIIINE K HOPMAIBHOMY
pacnpeneneHno. OyHKINS IUIOTHOCTU BEPOATHOCTU IOKA3aTEIBHOTO PaCIpeeIICHUS,
(GYHKIUS TIIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO pactpeencHus. OyHKIUs IOTHOCTH
Y CBOMCTBA HOPMAJIBHOI'O PACIPENACIICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, PUBOJISAIINE
K pacupeaeneHuro [lyaccona.

KoBapmarus nByx ciaydailHeIX BedqWduH. KoadPuImeHT TUHEHHOW KOPPEISIHH.
CoBmecTHbIE HAOMIOACHUS ABYX BeNWYUH. BhIOOpOUHBIH KO3((UIHMEHT KOppessluu.
Paznuune mexnay JTMHENHOW CBS3bI0O M NPUYMHHO-CICICTBEHHOW CBA3bIO. JIMHENHas
perpeccusi, METOJl HAUMEHBIINX KBAIPATOB.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kjacca oOydaromuiics HayqIuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUAMH: Tpad, MIOCKUN Tpad, CBA3HBIN Tpad, mMyTh
B rpade, 1emnp, UK, AEPEBO, CTENIEHb BEPIINHBI, JEPEBO CIIYIaAHOTO SKCTIEPUMEHTA;

CBOOOJIHO OTNEPUPOBATH MOHSITUSIMHU: CITyUYalHbIA SKCIIEPUMEHT (OIBIT), Cy4aiiHOE
coObITHE, DJIEMEHTAPHOE CllydyalHOe COOBITHE (DJIEMEHTAapHBIM HCXO0M) CIy4alHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTaAPHBIMU COOBITUSIMU;

HaxXoAuThb W (GOPMYIUPOBATH COOBITHUS: TIEpeceUeHHe, OOBEIMHEHUE JaHHBIX
COOBITUI, COOBITHE, TPOTUBOIOI0KHOE JAaHHOMY, MCIOJB30BaTh AUarpaMmbl Duiepa,
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KOOPJMHATHYIO NPSMYIO Uil pElleHusl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOKEHUS
BEPOSITHOCTEN /ISl BEPOATHOCTEN ABYX U TPEX CIIy4alHBbIX COOBITHH;

ONIEPUPOBATH IOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHUE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU
COOBITHII ¢ TOMOIIBIO MTPaBUJIa YMHOXKEHHUS, IEpeBa CIIy4ailHOTO OMbITa, UCIOJIb30BaATh
(GopMyny mOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3anad, ONPENENATh
HE3aBUCUMOCTb COOBITHI 10 (POPMYJIE U MO OPTaHU3ALUH CIYYaHOTO SKCIIEPUMEHTA;

MPUMEHSATh U3YYEHHbIE KOMOMHATOPHBIE (POPMYJIIBI IJIsl IEPEUMCICHUS JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, PEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX U HeyJlauya, HE3aBUCUMBIE UCIIBITAHUSI, CEPUsl UCIIBITAHUM, HAXOIUTh BEPOATHOCTU
COOBITHII: B CEpUU HUCIBITAHUI J0 MEPBOTO ycCIexa, B CEpUHM HUCHbITaHui bepHysim,
B OITIBITE, CBI3aHHOM CO CJIy4ailHbIM BBIOOPOM U3 KOHEUHON COBOKYIMHOCTH;

CBOOOJTHO OMEpPUPOBATH MOHSATUSAMU: CIydyailHas BEJIMYWHA, pACIpEeICHHE
BEpPOATHOCTEH, JuarpaMma pachnpenesieHusi, OWHapHas CiydailHas BeJIUYHHa,
reoMeTpuYecKoe, OMHOMUAIBHOE paclpeaesieHueE.

K konmy 11 kiaacca oOyyaromuiicss HAyIuTCs:

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIpEAEICHUE IBYX CIy4YallHbIX BEJIMYHH,
UCIIOJIb30BaTh TaOJIMIly COBMECTHOTO paclpeleseHus] IBYX  CIy4YalHBIX BEJIUYUH
IUISl BBIJETICHUS PACHpPENENICHHUs] KaXXIOW BEIWMYHMHBI, OINPEIEICHUS HE3aBUCUMOCTH
CIIy4alHBIX BEJIUYHH;

CBOOOJIHO OIEPUPOBATH TOHATHEM MATEMAaTUYECKOTO OXHUAAHUS CIydyalHOU
BEJIMYUHBI (pacrpeneseHusi), NPUMEHATh CBONCTBA MAaTeMaTHYECKOIO0  OXUIAHUS
OpU pelieHUH 3a7ad, BBIUUCIATH MATEMAaTUYECKOE OXKHJIaHWE€ OWHOMHUAIBHOTO U
r€OMETPUYECKOT0 PACTIPEACICHUM;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: JTUCIEPCHUS, CTaHAAPTHOE OTKJIOHCHHUE
CIIy4YallHOM BEJIIMYMHBI, NPUMEHSATH CBOWCTBA JUCIEPCUU CIYYaWHOW BEJIWYMHBI
(pacpeneneHusi) TpU pEUICHWU 3a/1ad, BBIYUCIATH JUCIEPCHUIO U CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUIECKOTO M OMHOMHUATILHOTO PaCIpeCIICHHUI;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTUKH IO JAHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYMHOCTM  JAHHBIX 1O  BBIOOPOUYHBIM
xapakTtepuctukaM. OlLEeHHBaTh BEPOSITHOCTU COOBITUA W MPOBEPSITH MPOCTEUIINE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSICh U3YUYEHHBIMU PACIIPEACICHUSIMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kaacc
HazBanue KonnuecTBo OCHOBHBIE BU/IbI I€STEIBHOCTH
OcCHOBHOE COJIepKaHUE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThI Teopuu rpados 3 I'pad, cBsa3ubI rpad, npeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ TIOMOIIBIO Tpada. MEXy HUIMH C TTIOMOIIbI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITUHBI. HaXOJIUTh MYTH MEXKY BEpPIIMHAMU
[TyTs B rpade. Llenu u nuKibL. rpada.
I'padsr Ha miockoctu. epeBo BoiensaTe B rpade nenu v UKk,
CIIy4aHOT0 SKCIIEPUMEHTA Ctpoutb epeBo MO OMUCAHHUIO
CJIy4aifHOTO OTbITa, OMUCHIBAThH
Clly4aifHble COOBITUSI B TEPMUHAX
nepeBa.
PemmaTe 3a/1a4 ¢ TOMOIIBIO
rpa¢oB
Ciny4aiiHbl€ OIBITHI, 3 Cryualinble SKCTIEPUMEHTHI (OIIBITHI) BoiienaTe 1 OnuceIBaTh

CITy4aliHbIe COOBITHS U
BEPOSTHOCTH COOBITUI

U CITy4aiiHbIe COOBITHS. DJIEMEHTapHbIE
coObITHs (McX0bl). BeposTHOCTH
ciydaifHoro coObIThs. BepositTHocTH
COOBITHH B OTIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHAMHU

CJIy4alHbI€ COOBITHUS B CIIy4YailHOM
OIIBITE.

®opMyNIUPOBATH YCIOBHS MPOBEACHHUS
CJIy4ailHOTO OMbITA.

HaxoauTh BEpOsSTHOCTH COOBITHIMA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU HCXOIAMU
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Oneparuun

HaJl MHO’)KECTBAMH

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

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

dopMyJia yCIIOBHOM BEPOSATHOCTH.
dopMyJia MOJHON BEPOSITHOCTH.
dopmyna barieca. HezaBucumsie
COOBITHSI

Hcnonp3oBaTh ArarpaMMel Ditiepa

1 BepOaIbHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaItuii

HaJ[ COOBITUSIMU.

OrneHnBaTh N3MEHEHUE BEPOSITHOCTEH
COOBITHI 10 MEpe HACTYILJICHUS
JIPYTHX COOBITHI B CITy9aiiHOM OTIBITE.
Pemats 3ama4n, B TOM 4nciie

C UCIIOJIb30BaHUEM JICpeBa CIy4alHOTO
OTbITa, POPMYIT CIIOKCHHS

Y YMHOXXCHUS BEPOSITHOCTEH

DNEMEHTHI KOM6I/IHaTOpI/IKI/I

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

dopmMynUpoBaTh U JOKA3bIBATh
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUTSI TIEPEYUCIICHHSI DIEMEHTOB
Pa3TUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb30BaThCS hOpMyIIOii U
TpeyrojibHuKoM [lackans

JUTSI OTIPEICIICHUS YHCIIa COUYCTaHUH.
[Tpumensts hopmyny OnHOMA
HeroTona 11t mpeobpazoBaHms
BBIPAKCHU U
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Cepuu nociie10BaTEIbHBIX
ucnbpITaHui. McnbiTanus
bepnyin.

Crny4alinblii BEIOOD

U3 KOHEYHOM COBOKYITHOCTH

buHapHbIi Cily4alHbIN| ONBIT
(ucmpITaHUE), YCIIEX U HEeYyjaya.
HesaBucumebie ucnpiTaHusl.
Cepust HE3aBUCUMBIX UCTIBITAHUM
no nepsoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUHN bepHyun.
Crny4aiiHblil BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

[Ipaktruueckas pabora

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHI]

Pa30uBaTh C10KHBIE SKCTIEPUMEHTHI
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 ONBITaxX CO CIIyYalHbIM
BbIOOPOM M3 KOHEYHOU COBOKYITHOCTH
C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
¢bakToB U HopMys, B TOM YUCIE B XOJ€
MPAKTUYECKOM pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (YHKIUI

Crny4aiiHble BEIMYUHBI
U pacrpeesieHus

14

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

HaJ| CIy4YallHBIMU BEJIMYHHAMU.
[Ipumepsl pactipenenennii. bunapnas
ciy4aiiHas BeqnuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJAHUE CITYYaHOW BEJIUYMHBI.
CoBMmecTHOE pacTpeiesieHHe IBYX
CIy4danHbIX BenuuuH. HezaBucrumeie
ciaydaitHele BeM4YuHbl. CBOMCTBA
MAaTeMaTHYECKOr0 OKUIAHUS.

OcBauBaTh MOHATHSA: CIydaiiHas
BEJIMYMHA, pacpeiesieHue, TabIuIa
pacrpeneneHus, 1uarpaMma
pacrpeneneHus.

HaxonuTs 3Ha4€HUSI CYMMBI U
MIPOU3BEICHUS CIy4YalHbIX BEJINYHH.
Crtpoutb OMHapHBIC pacupeeIeHus
10 OMKMCAHUIO COOBITHI B CITy4allHbIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
TrCOMETPHYCCKOE 1 OMHOMHUAIBLHOE
pacnpeneneHus.

Pemrate 3aaun Ha BEIYUCIICHUE
MaTeMaTH4YE€CKOTO 0XKUAaHUs.
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Marematuyeckoe 0KUIaHe OMHAPHOU
CIIy4allHOM BEJIUYUHBI.
MaremMatudeckoe OKuIaHue
F€OMETPUYECKOTO U OMHOMUAIIBHOTO
pacnpenenenui. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHUE. [lucniepens
OMHAPHOU CIIy4altHOUN BEJTUYHHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYHH.
JHucnepcust OMHOMUATIBLHOTO
pacnpeneneHus.

[IpakTruueckas pabora

C UCITOJIb30BAaHHUEM JIEKTPOHHBIX
TaOJIUL]

CTpouTh COBMECTHBIE pacipeieeHus.

N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUIAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

[To u3ydyeHHbIM opMysiaM HAXOIUTh
MaTEeMaTUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
Tr€OMETPUYECKOE U OMHOMHUATLHOE
pacrnpeneneHus

OcBauBaTh NOHATHUA: TUCTIEPCHS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxomuts qucnepcuto

I10 pacIpeaeICHHUIO.

N3yuath CBOMCTBA AUCTIEPCHUH.

[To n3y4yeHHbIM QopMyIIaM HAXOJAUTH
JACTIEPCUI0 OMHOMHUATILHOTO
paclpeneseHus, B TOM YUCIIe B X0/
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

HazBanune KonnuectBo OCHOBHBIE BU/JIbI JCSITEIBHOCTH
OCHOBHOE coJiepKaHue
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YHCEIT 5 HepapenctBo UebOniména. Teopema Pa3bupath 0Ka3aTenbCcTBa TEOPEM.

Yeoniména. Teopema bepnysu.
3akoH OosblIuX yucen. BeibopouHsbiii
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas padbota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BHIOOPOYHBIA METO
HCCIIEJOBAHUM, B TOM YHUCJIE B XOJIE
MPAKTUYECKOMN pabOoThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

I'enepanbHasi COBOKYITHOCTb U
citydaiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u Jucriepcuu
FeHEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTepucTuk. OlleHUBaHHE
BEPOSITHOCTEN COOBITHI TIO BHIOOPKE.
Craructuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIMIOTE3 C MOMOIIBIO
CBOWCTB U3YyUYE€HHBIX paCOpPEACICHUN.
[TpakTuyeckas pabora

C MCIIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJIHNI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUHOE
CpellHee U BEIOOpOYHAs TUCTIEPCHS.
Brrancnars BBIOOpOYHbIE
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IrE€HEPAJIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHSA: CTATUCTUYECKAS
TUIIOTE3A.

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

B TOM YHCJIE B XOJ€ MPAKTUYECKON
paboThI
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HenpepsiBHbIE city4yaliHble
BEJIMYMHBI (pacnpeeneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE paclpeneIcHus

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

Y K HOpPMQJIBbHOMY paclpeaeICHUSIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PaCIPEACIICHUS.
DyHKIHUS IUNIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacIpeeIeHUs

3HAKOMUTBLCS MMOHSATHUSIMH:
HETIPEepbIBHAS CIy4aiiHasl BEJIMUYMHA,
HETIPEPBIBHOE PacCIpeIeIICHHE,
(GYHKIMS TIJIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOSATHOCTH COOBITHIA
M0 TaHHOU (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C ITOHITUAMMU:
M0Ka3aTeJIbHOE pacupeeiiCHuE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
BbisienisITh 110 ONMCAHUIO ClTy4alHbIe
BEJIMYMHBI, PaCIIPEICICHHBIE

T10 TTI0KAa3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3bupats mpumeps! 3a1ad,
MPUBOAIINX K MOKA3ATEIBHOMY
pacIpeieICHUIO0 U K HOpMaJIbHOMY
pacpeeIeHUIO

Pacnpenenenne Ilyaccona

ITocnemoBaTeaIbHOCTH OAUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3agaun, NpUBOISIIEH

K pacnpeaenenuro Ilyaccona.
[IpakTuueckas pabota

C MCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJIHNI]

Briaensars 1o onucaHuio Cy4aiHoro
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC

1o 3akony Ilyaccona.

Pemats 3amaun, B TOM 4mcClIe B XOJI€
MPaKTUYECKON pabOThl C MPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CITy4yalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh MOHATHUS: KOBApUALIUA,
BEJINYMHAMH BenanunH. Koadpuuuent koppensuuu. K03 PULIMEHT KOppEeNSLUUHY, JTUHEHHAS
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeIMUYUH. BeiOopounslii ko3 puient | OneHUBaTh XapaKTep CBSI3U MEXKITY
Koppensuuu. Paznuuue Mexay CIIy4ailHBIMU BETUYMHAMH, UCXOJS
JMHENHON CBSI3bI0 U MPUYUHHO- U3 MPUPOABI JAHHBIX U BHIYMCICHHBIX
CJICACTBEHHOM CBA3bIO. JINHEHHAA XapaKTEPUCTHUK.
perpeccus. [IpakTuyeckas pabora Hcnonb3oBaTh AMarpaMMbl
C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus 1 U300 paKeHUS
TabJIUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxonuth K03hPuIiueHTs ocu
JarpaMMsbl, B TOM YHUCJIE B XO/1€
IPAaKTUYECKOI pabOThl C MPUMEHEHUEM
CTaHIAPTHBIX (DYHKITAH
O0o001IeHuE U 11 [IpencraBieHne TaHHBIX C TOMOIIBIO [ToBTOPATH M3YYEHHOE U BBICTPAUBATH

cucTeMaTHh3alys 3HaHUU

TaOJIUIl ¥ TUarpaMM, ONUcaTeIbHas
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMH,
BBIYHCJIEHUE BEPOSITHOCTEN
coOBITHI ¢ TpUMeHeHneM (hopmyr u
rpaUIecKux METOJIOB
(KoopaMHATHAS TIpsMasi, 1ePEBO,
nuarpamma Jitepa), ciaydalHbie

CHUCTEMY 3HAHUI
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BEJIMYMHBI U paCpEICIICHNUS,
MaTeMaTUYECKOE OXKUTaHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

81



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 305635189186826168010400438383193104950455390159
Bnageney CyToipud Mnba Mropesuy

OeicTevTened C 03.04.2024 no 03.04.2025



http://www.tcpdf.org

		2024-05-06T15:10:11+0500




