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Pabouass mporpamma mo ydeOHOMy mnpeamery «MatemaTtukay (yriryOJeHHBIN
ypoBeHBb) (mpeameTHas oOmacth «Marematuka uW  uHbOpMmaTukay) (maiee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEITbHYIO
3alHCKY, COJEp)KaHue OOYyYeHHs], MJIAHUPYEMBbIE pe3ylbTaThl OCBOCHUS IMPOTPAMMBbI
10 MaTeMaTHKe, TEeMaTHIECKOE TUTAHUPOBAHKE, TIepeUueHb (KOIU(PUKATOP) TPOBEPSIEMBIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOW MPOTPAMMBI
CpemHero o0mero o0pa3oBaHUs U AJIEMEHTOB COJEPIKAHUSI IO MaTEMAaTHKE.

[TosicHuTenpHAS 3aMKCKa OTpaXkaeT OOIIUE IENH U 3a/1a4ll U3YUCHHSI MAaTEMaTHKH,
XapaKTePUCTHKY TICHXOJIOTUYECKUX TPEINOCHUIOK K €€ M3YYCHHWIO OOYyJaroIIMMHUCH,
MECTO B CTPYKType yueOHOro IjIaHa, a TaKXKe MOAXOAbl K OTOOpY COAep KaHUS,
K ONpENCIICHUIO IUIAHUPYEMBIX pPE3yJbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHWSI.

Copmepxanne OOy4YeHHs] PACKpBIBAaeT COJAEpXKaTellbHbIE JIMHUU, KOTOPbHIE
npeIaraloTes s 00s3aTeIbHOTO M3YUYEHHUsS] B Ka)XJIOM KJacce Ha ypOBHE CPEIHETO
o01ero oOpa3oBaHusI.

[Tnarupyempie pe3yibTaThl OCBOSHHUS MPOTPaMMBbl MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIC, METAlpeIMETHBIC PEe3yJbTaThl 3a BECh INepHoj OOyYeHHs Ha YpPOBHE
cpeaHero o6imero oOpa3oBaHHs, a TaKKe MPEIMETHbIE JOCTIXKEHUS O0ydaromerocs
3a KaXIbIi IO OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no MaTeMaTuke yriryOJIEHHOTO YPOBHS AJis 00y4arolUuXcsi Ha ypOBHE
cpeaHero obmero oo6pa3zoBaHus pazpadborana Ha ocHoBe DPI'OC COO ¢ ydetom
COBPEMEHHBIX MHUPOBBIX TpEeOOBaHWU, TNPEABABISIEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, U TPAJULIUNA pOCCUUCKOro oOpa3oBaHus. Peanuzarusi mporpaMMbl
Mo  MaTemMaTuke  oOecleurnBacT  OBIAJACHUE  KJIIOYCBBIMH  KOMIIETEHITUSMH,
COCTAaBJIIONIMMU  OCHOBY ISl CAaMOPa3BUTHSI U  HEMPEPBIBHOTO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MMO3HABATEIILHOTO PAa3BUTHUS TUYHOCTHU
00yJaromuxcs.

B mporpamme 1no mareMaTHKe YUYTEHBI UJIEU U MOJOKEHUS KOHUEMIIMU Pa3BUTHUS
MaTeMaTu4eckoro oOpazoBanusi B Poccuiickoit @Dexpepanuu. Maremaruueckoe
oOpa3oBaHUE JOJKHO pelniaTh 3agady oOecrnedeHuss HEeoOXOAMMOTO CTpaHe dYucia
oOyyarommxcsi, MareMaTH4yecKasi MOJATOTOBKA KOTOPhIX Obula OBl JIOCTAaTOYHA JIJIS
MPOJIOJDKEHUST 00pa30BaHMs IO PA3JIMYHBIM HAIIPaBICHUSM, BKJIOUYas MPETOJaBaHUE
MaTe€MaTUKH, MaTEeMaTUYECKHUE HCCIeOBaHusA, paboTy B cdepe HHPOPMAILMOHHBIX
TEXHOJOTUM U JPyruxX, a Takxke OO0eCneueHus [Js KaKJI0ro oOydYaromerocs
BO3MOXKHOCTH  JIOCTMIKEHHMSI MaTEMAaTHYECKOM TOATOTOBKM B  COOTBETCTBHM C
HEOOXOIMMBbIM €My YypoBHeM. Ha pemieHue 3TUX 3ajad HaleleHa MporpaMma Io
MaTeMaTHUKe YriTyOJIeHHOTO YPOBHSI.



Heo0xoaumMocTh MaTeMaTHUECKOM MOATOTOBKH 00YCIOBIEHA 00YCIOBIEHO POCTOM
YHClia CHeUaIbHOCTEN, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NMPUMEHEHUEM MaTeMaTUKU
(B cdepe 3KOHOMUKH, OU3HECE, TEXHOJIOTUUECKUX 00JIaCTSIX, TYMaHUTApHBIX cdepax).
KonnuectBo oOyuaromuxcs, Ijis KOTOPbIX MaTeMaTHKa CTaHOBHUTCA (DyHIaMEHTOM
00pa3oBaHusl, TUIAHUPYIOIIUX 3aHUMAThCS TBOPUECKON M HMCCIIEIOBATEIHLCKONM pabOTOM
B o0ylacTu MaTeMaTHKd, UH()OPMATUKH, (PU3NKH, SKOHOMUKUA U B JPYrHX OOJACTIX,
YBEJIMYMBAETCS, B TOM YHCJIE C Y4ETOM OOydYaromMxcsi, KOMy MaTeMaTHKa HY>KHa
JUTS MCTIONIb30BaHUsA B TIpo(eccusx, He CBA3aHHBIX HETTOCPECTBEHHO C HEM.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKH OOYCIOBJIEHAa TEM, YTO €€ MpPeIMETOM
ABISAIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPhl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI
M KOJIMYECTBEHHBIE OTHOIICHUS, (YHKIIMOHAIbHBIC 3aBUCUMOCTA W KaTeTOpUU
HEOIPEACNIEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEMOCPEACTBEHHOM OIIBITE,
70 TOCTaTOYHO CJIOXKHBIX, HEOOXOAUMBIX ISl Pa3BUTHS HAYUYHBIX U TEXHOJIOTHUECKUX
nujen. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO ITOHMMAaHUE MPUHIUIIOB
YCTPOMCTBA U MCTOJIB30BAHUS COBPEMEHHOW TEXHUKHU, BOCIPHUATHE U MHTEPIPETALUs
pPa3HOOOpa3HOW  COLMANbHOM, HKOHOMHMYECKOW, TMOJUTUYECKOW  HH(pOpMaIuH,
ManodpdeKkTuBHA TIOBCEIHEBHAS MPAKTUYECKas NeATeNbHOCTh. Bo MHOrux cdepax
npodhecCHOHAEHOM AESITENFHOCTH TPEOYIOTCS YMEHUS BBITIOJHATH PACYETHI, COCTABIISTh
QITOPUTMBI, TPUMEHITH (OPMYJIBI, TNPOBOJAUTH TE€OMETPUUYECKUE HU3MEPECHUS U
MIOCTPOCHUS, YUTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABISITh HHPOPMAITHIO
B BHIE Tabmui, auarpaMM W TpaduKoB, MOHWMATh BEPOSTHOCTHBIA XapaKTep
CITyYalHBIX COOBITHM.

OaHOBpEMEHHO ¢ pacmiupeHreM cdep MPUMEHEHUS MaTeMaTUKA B COBPEMEHHOM
oOuiectBe Bce Oosee BaXXHbIM CTAHOBUTCS MAaT€MATUYECKUN CTUJIb MBIILICHUS,
NPOSIBIISIOLIUIICS B ONpPENEICHHbIX YMCTBEHHBIX HaBbIKax. B mpouecce u3ydeHus
MaTeMaTHUKd B apCceHal MPUEMOB W METOJOB MBIIUICHHUS YEOBEKa €CTECTBEHHBIM
o0pa3oM BKJIIOUAIOTCS MHAYKUUS U AENyKUUs, 0000IIeHNEe U KOHKPETU3allMsl, aHAJIN3
U CHUHTE3, KJaccu(UKauUs U CUCTEMaTU3alusl, abcTparupoBanue U aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3aKIIOUCHHUM, TMpaBHiia HMX KOHCTPYHUPOBAHHS PACKPBIBAIOT
MEXaHHU3M  JIOTMYECKHX  IOCTPOCHUH,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dopMynupoBaTh, 0OOCHOBBIBaTh U JOKA3bIBaTh CYXKIEHUS, TEM CamMbiM (OPMHUPYIOT
JIOTUYECKUNA CTWIb MbIIUICHUS. Begymas poiap NOpUHAIIEKUT MaTeMaTHKE B
(GbopMUPOBaHNN ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIIICHUS U BOCIHUTAHWW YMEHUU
NEUCTBOBAaTh IO 3a/JlaHHBIM  aJrOpUTMaM, COBEPIIEHCTBOBATh  M3BECTHBIE U
KOHCTPYUpOBaTh HOBBIE. B mpoiecce pemieHusi 3a1ad — OCHOBBI JJisI OpraHU3alluU
y4eOHOM JAesTeNbHOCTH Ha YypoKaX MaTeMaTWKM — pPa3BUBAIOTCS TBOpYECKAs U
MPUKJIAAHAS CTOPOHBI MBITIICHUS.

OOyyeHre MaTeMaTHKE JAaeT BO3MOKHOCTh Pa3BHBATh y OOYYAIOIIMXCS TOYHYIO,
parMoHaNbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOoJiee TOIXOJSIINe
A3BIKOBBIE, CHMBOJIMYECKHE, TrpaduyecKkue CpeACTBa [JIsi BBIPAXKEHUS CYKICHUN
Y HaTJSAHOTO UX MPEICTaBICHUS.



Heo0xoauMpIiM KOMITOHEHTOM OOIIEe KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJIIETCS 00I11e€ 3HAKOMCTBO C METO/IAMHU TIO3HAHMSI J€NCTBUTEIBbHOCTH, IPEACTABICHUE
O IpeIMeTe M METOAEC MAaTEMAaTHUKHM, €ro OTIMYMSIX OT METOJOB €CTECTBEHHBIX
¥ TYMaHUTapHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHUS MATEMaTUKU JUJIsl PELICHHS
Hay4yHBbIX U NPUKIAAHBIX 3a7a4. MareMaTH4ecKoe 00pa30BaHHME BHOCUT CBOM BKJIAJ
B (hopMHpoBaHHEe 001IeH KyJIbTyphl UeIOBEKa.

N3yuenne MaremMaTwku CHOCOOCTBYET SCTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
IMOHUMAHUIO KpPAaCOThl M M3SIIECTBA MATEMATHYECKUX PACCYKIECHUN, BOCHPHUITHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJI€U CUMMETPHUHU.

[TpuoputeTHbiMu LieTasIMU 00y4yeHHst MaTemaTuke B 10 — 11 kiaccax Ha yriryOJieHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

GbopMHpOBaHHE UEHTPAIbHBIX MaTEeMaTHYECKUX TMOHATUNA (YMCIIO, BEJIIUYMHA,
reoMerpuueckas (¢urypa, IEpeMEHHas, BEPOSATHOCTb, (YHKIMSA, MPOU3BOJHAS,
UHTErpai), 00eCneynBaOIIUX IPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHMs 00yYaIOUIUXCS;

No/IBeIcHHEe OOyYarolmIMXcsi Ha JOCTYNMHOM JiJIi HHMX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPYXKAIOLIEro MUpa, NOHUMAHUIO MAaTEMAaTUKHU KaK 4acTh
oO11el KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTyalbHBIX W TBOPYECKHX CIOCOOHOCTEN OOydYarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBILIICHUS,
MHTEpeca K U3yUEHUI0 MaTEMATHKU;

dbopmupoBaHre (QPYHKIUOHAIBHOM MAaTeMAaTHYECKOW TIPaMOTHOCTH: YMEHUS
pacno3HaBaTb MaT€MaTUYECKHE AaCHEKThl B PEANbHBIX >KMU3HEHHBIX CUTYAlMSIX U MPH
U3yYeHUU  JPYTruX  y4eOHBIX  MPEAMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIUMpOBaTh MX Ha S3bIKE MaTeMaTUKW U CO3/1aBaTh
MaTEMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTEMaTHYECKUW ammapar s
peuieHusl NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPHPETUPOBATH M  OLIEHUBATH
NOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cofiepkanus maTemaTuku B 10 — 11 kimaccax yriry0JieHHOTO
ypOBHS  sBISAIOTCS: «Yuciaa W BbIUMCHEHMs», «AnreOpa» («AnreOpaumveckue
BBIPAKEHUS», «YPaBHEHHUS U HEpaBEHCTBa»), «Hauama mareMaTH4ecKoro aHamuzay,
«I'eometpusi»  («['eomerpuueckue ¢urypel W HX CBoilcTBa», «l3Mepenue
r€OMETPUUECKUX BEIWYUH»), «BepodaTHOCTh © cTatuctuka». JlaHHBIE JIMHUUK
Pa3BUBAIOTCS MapaJlIeNIbHO, KaKJasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT APYIOM, a B TECHOM KOHTAaKTe U B3aumozaencteun. Kpome sroro,
UX OOBEIUHSET JIOTWUYECKash COCTaBIIAIOLIAS, TPAJUIMOHHO MPUCYIIas MaTeMaTHKe
U TpPOHHU3BIBAIOIIAS BCE MaTEeMaTHYECKHWE KypChbl MW COJIepKaTelIbHbIE JIMHHM.
CdopmymnupoBannoe Bo ®I'OC COO tpeboBaHHEe «yMEHHUE ONEPUPOBATH MOHITUSIMU:
onpeaereHnue, akCMoMa, TEOpeMa, CIIEJICTBHE, CBOMCTBO, MPHU3HAK, J10Ka3aTeNIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH, YMEHUE (POPMYIIMPOBATH OOPATHOE U MTPOTUBOMOJIOKHOE
YTBEPKJICHHUE, NPHUBOJIUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOIb30BATH METOJ



MaTeMaTUYECKOW MHAYKIUMU, TPOBOAUTH J0KA3aTEJbHBIE PACCYKICHUS MPU PELICHUU
3a/1a4, OLECHHMBATh JIOTMUECKYIO IMPABUIBHOCTb PACCYX ACHUIW» OTHOCUTCA KO BCEM
y4eOHbIM KypcaMm, a (OpMHpPOBAHUE JIOTUYECKUX YMEHHMM pacmpenesnsiercs Mo BCEM
rojiaM oOy4eHusI Ha YPOBHE CPETHETO 0OIIeT0 00pa30BaHUI.
B cootBerctBUU ¢ ®I'OC COO MaremaTHKa SBISIETCS 00s13aT€bHBIM MTPEIMETOM
Ha JAaHHOM YpoBHe oOpa3oBaHusa. Hactosielt mnporpamMmoil 1o MaTeMaTHKe
MpeaycMaTpuBaeTCs M3ydeHHe ydeOHoro mpemMera «MareMmaThka» B paMKax Tpex
y4eOHBIX KYypcoB: «AnireOpa M Hayaja MaTeMaTHYECKOro aHanuza», «['eomeTpusi»,
«BeposaTHOCTh U cTaTUCTHKA». DOPMHUPOBAHUE JIOTUYECKUX YMEHHH OCYIIECTBIISIETCA
Ha MPOTSHKEHUM BCeX JIET OoOyuyeHHs Ha YpOBHE CpPEIHEro OoOIIero ooOpa3oBaHWS,
a DJICMEHTHI JIOTUKH BKJIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBINIE YUECOHBIX
KYPCOB.
OO61iee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl U3y4YEHHs] MaTeMaTuku, — 544 yaca:
B 10 kmacce — 272 yaca (8 yacoB B Hefient0), B 11 kiacce — 272 gaca (8 4acoB B HEJICINIO).
Bo3morkHa KOppeKkTupOoBKa OOIIEro YMCia YaCOB, PEKOMEHI0BAHHBIX JIJISl U3YYEHUS
IpeaMeTa, C YY4E€TOM HWHJMBHIYaJIbHOTO MOJX0/a 00pa30BaTeIbHBIX OpraHu3alui
K YIIIyOJICHHOMY WM3yYCHHIO MAaTEMaTHKH, B paMKaxX COOJIOACHUS THTHEHUYECKUX
HOPMATHBOB K HE/IEJIbHOM 00pa30BaTEIbLHOM HArpy3Ke.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOro0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK OOydYaromerocss Kak aKTHBHOTO M
OTBETCTBEHHOTO UJIEHAa POCCHICKOTO OOINECTBa, MPEICTABICHHE O MaTeMAaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHHH, MPOIEAYP TPAKITAHCKOTO
obmiecTBa (BHIOOPHI, OMPOCHI M JAPYroe), YMEHUE B3aUMOJICCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON WACHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY Y HACTOSIIEMY POCCUMCKONM MaTEMAaTUKH, IEHHOCTHOE OTHOILICHUE K
JNOCTHKEHUAM POCCUMCKMX MATEMATMKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTHXKEHHM B JApPYyrUX HayKax, TEXHOJIOTUAX, cdepax
YKOHOMUKUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IEHHOCTEH pPOCCHICKOrO0 Hapoja, cHOopMHpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TIOBEJCHUsSI, CBS3AHHOTO C MPAKTUYCCKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKU U JIEATEIIbHOCTHIO YUYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYNBOTO Oy YIIIETO;

4) 3cTeTHYEeCKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYas OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pPEIICHUH, PaACCYXACHHUH, BOCIPUUMYHUBOCTH
K MaTEMAaTHYECKMM aCTIEKTaM PAa3JIM4YHBIX BUJIOB UCKYCCTBA;

S) pu3n4ecKoro BOCHIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTeMaTHUYECKUE 3HAHMUS B WHTEpecax
310poBOro u Oe3omacHoro oOpa3a JKHU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (30pOBOE TMHUTaHUE, COAJAaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXA,
peryisipHas gu3nyeckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-03/I0POBUTENBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYJIY, OCO3HaHHE IIEHHOCTH TPYAOJIOOUS, WHTEPEC K pa3InIHBIM
chepam mnpodecCHOHAIBHONW NIEATebHOCTH, CBS3aHHBIM C MAaTeMAaTHKOM U ee
NPWIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed npodeccnn u
peaM30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTBH K
MaTeMaTUYeCKOMY OOpa30BaHUIO W CaMOOOPa30BaHUIO HA MPOTSHKCHUHM BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY yYacTHIO B PEIICHUU MPAKTHYECKHUX 3a7a4 MaTeMaTUYeCKOU
HaIPaBJICHHOCTH;



7) 3K0JIOTHYEeCKOr0 BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTH 3KOJOTUYECKONW KYJbTYPhl, TOHUMAHHUE BIUSHUS COLMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHON CPEJIbl, OCOZHAHUE
rJ100aMbHOTO  XapakTepa HKOJIOTMYECKUX NpoOsieM, OpHEeHTalus Ha MPUMEHEHHE
MaTeMaTHUECKUX 3HAaHUW JUIsl pelieHusl 3afad B O0JacTH OKPY’KaIoLIeH Cpensl,
TUTAHUPOBAHKUE TIOCTYIKOB M OIEHKHA MX BO3MOJKHBIX TMOCIEICTBUUN ISl OKPYKArOIIeH
cpeabl;

8) neHHOCTH HAYYHOI'0 O3HAHMSA:

c()OPMUPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM NMPAKTUKH, MOHUMAHUE MAaTEMaTHUYECKONW HAyKH Kak
cdepbl YeT0BEYECKOUN A TeIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAUUMOCTH UIS Pa3BUTHUS
LIUBUIN3ALUU, OBJAJCHUE S3bIKOM MAaTE€MaTUKd M MAaTEMaTU4YeCKOW KyJIbTypor
KaK CpEICTBOM IIO3HAHHWS MHpA, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
UCCIIEIOBATENbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe m3yueHHs MaTeMaTHKH Ha YPOBHE CpPEIHEro oOmiero o0pa3oBaHMUs
y oOyuaromierocsi OyayT chOpMHpPOBAaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUCOHBIC
JCHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YyUeOHBIC JICHCTBUS, PETYJISATHBHBIC
YHUBEPCATbHBIC yUCOHBIC JICUCTBHS, COBMECTHAS JICATCIIBHOCTD.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS
ba3oBble Jornyeckue 1ecTBus:

BBUSIBISITh M XAapAaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKKM MATEMaTUYECKUX
O0OBEKTOB, MOHATUN, OTHOUIEHUI MEXIy MOHSITHSIMHU, (POPMYIHPOBATH ONpPEIeNCHUs
MOHATHUM, YCTaHaBIMBATh CYIIECTBEHHBIH TMPHU3HAK KIACCHU(HUKAIMU, OCHOBAHUS
JU1st 0000IIEHUs U CPaBHEHUS, KPUTEPUU MPOBOAMMOTrO aHAIIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKIIEHUS: YTBEPIUTEIIbHbIC
U OTpULIATEIbHbIC, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJITD MATEMATHYECKHME 3aKOHOMEPHOCTH, B3aUMMOCBA3M M INPOTHBOPEUUS
B (akTax, HaHHbIX, HAOJMIOJEHUAX U YTBEPXKICHHUAX, MpeajaraTb KPUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JIENATh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETyKTUBHBIX U HHIYKTHUBHBIX
YMO3AKIIFOYCHUN, YMO3AKIFOUEHUN 110 aHAJIOTHUH;

IIPOBOAUTL CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(OpssMBlE W OT MNPOTHBHOIO), BBICTPAWBAaTh APryMEHTALUIO, IMPUBOJUTH HPHUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIbI;

BbIOMpATh COCO0 pelieHusl yueOHOM 3a1aun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelleHus1, BIOMpaTh HanboJiee MOAXOMAIINN ¢ YIETOM CaMOCTOSTEIbHO BBIJEICHHBIX
KPUTEPHEB).



ba3oBble ucciieroBaTe/IbCKHe 1eHCTBUA:

UCTOJB30BaTh  BOIMPOCHI KAaK HCCIICAOBATEIbCKHA HHCTPYMEHT  ITO3HAHWUS,
dbopMyIMpoBaTh BOMPOCH], (DUKCUPYIOIINE NPOTHBOpEUHE, MpoOIeMy, yCTaHABIUBATD
MCKOMOE U TaHHOE, (POPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINIO0, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEJIHHO — CIUIAHWUPOBAHHBIM  JKCIIEPUMEHT, HCCIICIOBaHHE
M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHuecKOro oOBeKTa, SBICHHs, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSATENLHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOABI TIO0 pe3yjbTaTam
MPOBEJCHHOTO HAOJIO/ICHHUS, UCCIICOBAHMS, OIEHUBATH JOCTOBEPHOCTh MOJTYYCHHBIX
PE3yIBTATOB, BHIBOJIOB M 000OIIIECHNUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIIBUTATH
MIPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uadopmanmeii:

BBISBJIATH 1e(pUINUTH HH(DOpMALIMU, JaHHBIX, HEOOXOIUMBIX JJIs OTBETAa Ha BOIPOC
U IS pELLEHUs 3a]a4uu;

BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh U MHTEPIPETUPOBATh MH(POPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHUS;

CTPYKTYpUpPOBaTh HMHGPOPMAILIMIO, NPEACTaBIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH IpapuuecKy;

OLICHMBATh HAJEKHOCTh MH(OPMALMU IO CAMOCTOSITENILHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUA
OOmmenue:

BOCIIPUHUMATh W (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUHM C YCIOBHSIMHU
U LEJIAMHU OOIIEHUsI, SCHO, TOYHO, TPAMOTHO BhIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y IMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATh
MOJTyYEHHBIN Pe3yJIbTaT;

B XOJl¢ OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
po0JIeMbl, penIaeMoi 3a/aud, BbICKA3bIBaTh UJEH, HAIICJICHHBIC HA MOUCK PEIICHHUS,
COTIOCTABJSATh CBOM CYXXICHUS C CYXICHMSIMH JPYTMX YYaCTHUKOB JUajora,
0OHapy>KMUBaTh Pa3Iudyue U CXOJICTBO IMO3UIUH, B KOPPEKTHOU Popme GopMyIupoBaTh
pa3Horjacus, CBOM BO3PAXKEHUS;

NpEACTaBIATh PE3yNbTaThl pPEIICHUS 3aJayd, SKCIEPUMEHTa, HCCIeI0BaHus,
MPOEKTa, CAMOCTOSITEILHO BBIOMPATh (OpMAT BBICTYIUICHHUS C Y4YETOM 3ajad
MIpEe3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHHU.

PeryasiTuBHbIe YHUBEpPCAJIbLHbIE yUeOHbIE NeliCTBUSA
Camoopranuzanus:

COCTaBJISITh IJIAH, AJITOPUTM PELICHHUS 3a/1a4H, BHIOMPATh CIIOCOO PEIIeHHUs C YUYETOM
UMCIOIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUNA C y9€TOM HOBOW MH(OPMAIIHH.
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CaMOKOHTPOJIBb:

BIIQJICTh HABBIKAMU ITO3HABATEIIBHONW PEQIICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOILECCOB, HX pPe3yJbTaTOB, BJIAJIETh CIIOCOOAMHU
CaMONPOBEPKHU, CAMOKOHTPOJS MPOLECCa W PE3yJibTaTa PELICHUS MaTeMaTUYeCKOU
3aJ1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELUICHUU 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa LM W YCIOBHUAM, OOBSCHATH MPUYUHBI
JIOCTUKEHUS WU HEIOCTKEHHS PE3YJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OIMHUOKY, 1aBaTh
OIICHKY MPHUOOPETECHHOMY OIIBITY.

CoBMecTHAsI 1eSITEJILHOCTD:

MOHMMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U HHIMBUY alIbHOU pabOThI
Opy  pEeHIeHUH Yy4eOHbIX 3aj]ay, MNPUHUMATh I1IeJIb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OpPraHU3alMI0 COBMECTHOM paboOThl, pachpeneisTh BHIBI pabdoT,
JIOTOBApUBAThCS, OOCYXJaTh TIPOIECC W pe3ydbTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKMX JIIOJICH;

y4acTBOBaTh B IPyNMOBBIX Gopmax paboTsl (00CYKAeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIMOJIHITH CBOIO YAaCTh PaOOTHI M KOOPAMHUPOBATH CBOU
JCUCTBHS C APYTUMHU YJICHAMH KOMAaH]IbI, OIIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIINi
MOPOAYKT M0 KPUTEPHUSIM, CPOPMYJTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IIpenmeTHble pe3yJabTaTbhl OCBOEHHS paboyeil mporpaMMbl IO MaTeMaTHKe

MMpeACTAaBJIICHbBI II0 TIOJaM O6y‘ICHI/IH B paMKax OTACJIbHBIX y‘IG6HBIX KYpCOB B
COOTBCTCTBYIOIINX pa3JIcjiax HaCTOHHICﬁ IMporpamMmal.
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PABOYASA ITPOTPAMMA YYEBHOT O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

IHHOACHUTEJIBHASA 3AIIMCKA

VY4eOublil Kypc «Anredpa U Hauajga MaTEMaTUYECKOTO aHAIN3ay SBIISIETCS OJHUM
u3 Hambosiee 3HAYMMBIX B MpOTpaMMe CpPeaHero oOIero odpa3oBaHUs, MOCKOJBKY,
C OJTHOM CTOPOHBI, OH 00ECIeYNBACT WHCTPYMCHTAIBbHYIO 0a3y IS WM3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrod CTOpPOHBI, (OPMHUPYET JIOTMYECKOE U
a0CTpaKTHOE MBIIUICHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOIMMOM I OCBOCHUS
uH(popMaTUKH, OOIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH U JPYTUX JAUCLMILIUH.
B pamkax mganHOTO y4eOHOrO Kypca OOydYaromiuecsi OBJAJEBAIOT YHHBEPCATbHBIM
A3BIKOM COBPEMEHHOM HayKu, KoTopas (opMynupyeT CBOU JOCTUXKEHHUS B
MaTeMaTu4yeckou dopme.

VY4eOHbIl Kypc ayireOpbl ¥ Hadajdl MaTeMAaTHYEeCKOTO aHAIN3a 3aKJIabIBACT OCHOBY
JUISL  YCIICIIHOTO OBJAJCHHUS 3aKOHAMHM (U3HKH, XUMHUH, OHOJOTHUH, MOHUMaHUS
OCHOBHBIX TEHJICHIIUN Pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KM3HU, IO3BOJISIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIMOJB30BaTh HX Ui JlajdbHEHIIero oOpa3oBaHUs M B IOBCEIHEBHOU
xu3HA. OBnajzieHue aOCTPaKTHBIMU M JIOTUYECKH CTPOTUMH KOHCTPYKITUSMH ajIreOphl
M MaTeMaTHYEeCKOTO aHaju3a pa3BHBAaCT YMCHHE HaXOJIWUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh HMCTHHHOCTH, JOKA3bIBaTh YTBEPKACHHS C IOMOIIBIO HWHIYKIIUU U
paccyknaTh  JIEAyKTUBHO,  WCIIONB30BaTh  00OOIIEHWE W KOHKPETH3AIIUIO,
a0CTparupoBaHKE U aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIIIJICHHUE.

B xone nzydenus yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTHIEeCKOTO aHATTN3a»
0OydJaromrecs Mmoay4aroT HOBBIM OIBIT PEIICHUS MPUKIIATHBIX 331249, CAMOCTOSATEIHLHOTO
MOCTPOEHUS MAaTEeMAaTHYECKUX MOJICJICH pCalbHBIX CHUTYyallWid, WHTEPIPETAIIUU
MOJIYYCHHBIX PEIICHUMN, 3HAKOMSITCS ¢ IPUMEPAMH MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH
B IPUPOJIC, HAYKE M UCKYCCTBE, C BRIJAIOMIMMHUCS MATEMATHICCKUMU OTKPBITUSIMU U HX
aBTOpaMHu.

VYuebHbIil Kypc 00y1a1aeT BOCIIUTATEIIbHBIM MOTEHIIMATIOM, KOTOPBIM peain3yeTcs
KaKk 4epe3 y4eOHbId MaTepual, CHOCOOCTBYIOMMNA (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUsA, TaK M uepe3 chenuPuky ydeOHOM AesITeNbHOCTH, TpeOyromei
MPOJOJDKATENLHON KOHUEHTPAIMM BHUMAHHUS, CaMOCTOSITEIbHOCTH, AKKYpPaTHOCTU
¥ OTBETCTBEHHOCTH 32 TIOJIyYCHHBIN PE3yJIbTaT.

B ocHoBe Meromuku oOydeHusi anreOpe M HayajiaM MaTEMaTUYeCKOro aHaiu3a
JISKUT NEATSITbHOCTHBIA MPUHITUATI 00yUISHHUSI.

B cTtpyktype ydeOHOTO Kypca «AnreOpa W Haudajga MaTEMaTUYECKOTO aHAIIA3a»
BBIJICJICHBI CIICTYIOIIHNE COACPKATEILHO-METOIMUECKUE JIMHNN: «HUCTa U BEIYUCTICHUS,
«Dynkiuu U rpadukn», «YpaBHEHHs M HepaBeHCTBay», «Hauama marematuyeckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOINYECKUE
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JUHUHM U3YYaroTCsl HA MPOTSHKEHUHU JIBYX JIET OOy4YeHHUs Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl, €ECTECTBEHHO JOIOJIHASA JAPYTr Apyra M INOCTENEHHO HACHIASICh HOBBIMU
TeMaMu U paszznenamu. JlaHHbIA y4eOHBIM KypcC SIBISETCS MHTETPATUBHBIM, ITOCKOJIBKY
o0BbeIMHSAET B ceOe coeprkaHne HECKOJIBKUX MAaTEMaTHUECKUX JUCHUUIUIMH, TAKUX Kak
asredpa, TPUrOHOMETPHS, MATEMaTUUYECKUI aHATIN3, TEOPUSI MHOKECTB, MATEMaTUYECKast
noruka u apyrue. Ilo mepe Toro kak oOyuaromuecss OBJIEBAIOT Bce Oosee MHUPOKUM
MaTeMaTHYEeCKUM  almnapatoM, Yy  HHUX  [OCJIEIoBaTeNbHO  (opMHUpyeTCs U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYI0 MOJENb PEealbHOW CHUTYalluH,
OPUMEHSTh 3HaHUS, TOJYYEHHbIE TNMPU H3YYEHHH Y4eOHOro Kypca, IJIsl pelleHus
CaMOCTOSITENIBHO  C(POPMYJIMPOBAHHOM  MaTeMaTW4YeCKOM  3ajaud, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHo-MeTOAUYECKass JIMHUAA «Yuciia W BBIYHMCIEHUS» 3aBEpIUACT
(opMHpOBaHHWE HABBIKOB HCIOJIb30BAHUS JIEUCTBUTENIbHBIX YHCEN, KOTOpOe ObLIO
HA4yaTO Ha ypOBHE OCHOBHOIO o0Iuero o6paszoBanus. Ha ypoBHe cpeaHero oOiero
o0Opa3oBaHHsl 0c000€ BHUMaHUE ynemnsercs (POPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYMCIICHUM, BKJIIOYAIONIMX B €€0sl MCIOJb30BaHUE Pa3IMYHBIX (HOpM 3alKcH 4ucia,
yMEHHE JeNaTh TPUKUIKY, BBINOJIHATh NPUOIMKEHHbIE BBIUHUCICHHS, OLIEHUBATH
YHUCJIOBbIE BBIpAKEHHUA, pabOTaTh C MAaTEeMAaTHYECKUMHU KOHCTaHTaMu. MHOXecTBa
HaTypaJIbHbIX, UENbIX, PAUUOHAIBHBIX M JEHCTBUTEIBHBIX YHCEJ JOTMOJIHSAIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHuceld. B KaXXIoM M3 3TUX MHOXECTB PacCMaTpHUBAIOTCA
CBOMCTBEHHBIE €My CHEHU(pUYECKHE 3aJaud M OIlepaluu: JEJIEHUE Halelo,
ONEpUPOBAHME OCTATKAMU Ha MHOXECTBE II€JIbIX 4YHCeJ, OcoOble CBOMCTBa
palMOHANBHBIX W HUPPALMOHAIBHBIX YHCEN, apu(PMETHUYECKHE ONEpaLMH, a TaKXKe
U3BJICUCHUE KOPHS HATypajbHOM CTENIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHUCEN.
brmaromaps mociieqoBaTENbHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN H
3HaKOMCTBY C BO3MOXHOCTSIMU HX IPUMEHEHHs MJsl PEIICHUs pa3IMYHbIX 3a7a4
dbopMupyeTcsi MpeACTaBIEHUE O EAMHCTBE MaTeMaTHKM KaKk HAyKH U €€ poJiu B
IOCTPOCHUU MOJEJEH pEAJIbHOTO MHUpPA, MIMPOKO HCIONIB3YIOTCS 0000LIEHHE U
KOHKpPETH3aLusl.

JIunust «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcs Ha MPOTSXKEHUH BCEro 00y4eHus
Ha ypOBHE CPEIHEro 00IIero 00pa3oBaHusl, IOCKOIbKY B KaXXJ10M paszaeine [Iporpammbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOyuaroiuecs
OBJIAJICBAIOT PAa3JMYHBIMA METOJAMHU PEIICHHUS PALMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JOrapu(PMUYECKUX W TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPaBEHCTB
U CHCTEM, a TaKXKe 3aJay, coAepxkalux napaMmerpsl. IlosydeHHbIE YMEHHS MIUPOKO
UCIIONIB3YIOTCS TIPU UCCIEAOBAaHUM (PYHKIUN C MOMOIIbIO MPOU3BOJIHOM, MPU PEIICHUU
NPUKIAIHBIX 3a7ad U 3a7ad Ha HAXOXKJIEHUE HaWOOJBIIMX UM HAMMEHbBIIUX 3HAUYEHUH
¢bynkuuu. J[aHHas copepaTrenbHas JIMHUSA BKIIOYAET B ce0d Takke (popMHUpOBaHUE
YMEHUN BBINOJHATH pacyeTbl 1o (opmynaMm, MnpeoOpa3oBaHUsl palUOHAIBHBIX,
UPPALMOHAJIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUHA, a TakKKe BBIPAKECHUN,
COJEpKalIMX CTENEHU U JIorapu(Mbl. braronaps n3ydeHHIo anreOpandeckoro
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Marepuansa TMPOUCXOIUT JajbHEHIee Pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO
MBIILJIEHUS 00yUYaromuxcs, POPMUPYIOTCS HaBBIKH J€AYKTUBHBIX PACCYKICHUM, pabOThI
C CUMBOJIbHBIMU (hOpMamu, MPEJCTaBICHUS 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BUJIE
PaBEHCTB M HEpPaBEHCTB. AnreOpa mpemiaraeT >(PQPeKTUBHBIE WHCTPYMEHTHI IS
pELIECHNs MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HArJISJHO JIEMOHCTPHUPYET
CBOU BO3MOKHOCTH KaK SI3bIKa HAyKH.
CopepxatenbHo-MeToAMYecKass  JUHUS  «DyHKIMM W TpaQuKu»  TECHO
MeperuIeTaeTCs ¢ IPYTruMu JIMHUSMHU y4eOHOTO Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE
3aJ1a€T  MOCIEIOBATEIbHOCTh ~ M3y4YeHUs  Marepuayna.  M3ydeHue  CTENEeHHOM,
MOKa3aTeNIbHON, JOTapU(MUUYECKOH W TPUTOHOMETPHUUECKUX (PYHKIIMNA, WX CBOMCTB
U TpauKOB, WCIOIb30BaHWE (DYHKIMI )i pemieHus 3aaad W3 JAPYyTuX y4eOHBIX
MPEIMETOB M PEAJTBbHOW KU3HU TECHO CBS3AHO KaK C MAaTEMaTUYE€CKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN 1 HepaBeHCTB. [Ipu 3TOM 0oJbIlioe BHUMAHUE yIeIseTCs
dhopMUPOBaHUIO YMEHUSI BhIpakaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY Pa3IudHBIMHU
BEJTUYMHAMU, UCCIIEA0BATh MOTyYeHHBbIE (QYHKIMH, CTPOUTh MX Tpaduxu. Marepuan
ATOM COAEPKATEIBHOMN JIMHUU HALEJICH HA Pa3BUTUE YMEHUM U HaBBIKOB, II03BOJISIOLINX
BBIpaKaTh 3aBUCUMOCTU MEX]y BEIMYMHAMHU B Pa3Iu4YHON (PopMe: aHAIUTHUECKOM,
rpadguueckoil u cmoBecHOM. Ero n3yuenue crnocoOCTByeT pa3BUTHIO AITOPUTMUUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 00O0OIIEHUIO U KOHKPETU3AIMU, UCTIOIB30BAaHUIO AaHAJIOTUH.

ConepxarenpHasgs nuHUA «Havama MareMaTM4eckoro aHaiau3a» IO3BOJISAET
CYIIECTBEHHO pACIIMPUTh KPYr Kak MaTeMaTHYECKHX, TaK M MPUKIAJHBIX 3a7]ad4,
JTOCTYMHBIX 00yYaroUMMCs, TaK KaK Y HUX MOSIBISIETCS BOBMOXKHOCTh CTPOUTH IpauKu
CJIOHBIX (DYHKITMH, OTIPEAENISITh MX HAUOOJIbIIINE U HAUMEHbIIINE 3HAYCHHUSI, BBIYUCIIS T
wiomaan Guryp u o0ObeMbl Tell, HaXOAUTh CKOPOCTH U YCKOpEHHMs mporieccoB. JlanHas
coJiep>KaTelibHas JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MTOCTPOCHUSI MATEMATUYECKUX
MOJEIEN pealbHbIX CHUTyallMil, MO3BOJSET HAXOAUTh HAWIy4YlIEEe pPEIICHUE B
OPUKIAIHBIX, B TOM YHCJIE COLHAIbHO-DKOHOMHUYECKHX, 3aJa4aX. 3HAKOMCTBO C
OCHOBAMHM MAaTEMaTHYECKOTO aHall3a CIIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(hOpPMaATBHO-TIOTHYECKOTO ¥ KPEATUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MATEMaTUKH B HAyKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecss y3HAIOT O BBIIAIONIMXCSA pe3ybTaTaX, MOJTYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTUKHU KaK HAyKH, U 00 UX aBTOpaXx.

ConepxarenbHO-MeToquYecKas TuHus «MHOXKeCTBa M JIOTHMKa» BKIIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMATUYECKOU JIOTUKH. TeOpeTUKO-MHOKECTBEHHbIE
MPEJCTABICHUS] TPOHU3BIBAIOT BECh KYpC UIKOJbHOW MaTeMaTUKU U TMpeJjararor
HanboJsiee yHUBEPCAIBHBIA SI3BIK, OOBEAMHSIONMN BCE pa3leibl MAaTEMAaTUKU U €¢
MIPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEeMATUYECKUE TUCIUIUIMHBI U UX MPUIIOKEHUS
B eIuHOe Iefioe. BaxHO JaTh BO3MOXKHOCTH OOYyYarolieMycsi MMOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN  SI3bIK COBPEMEHHOW MAaTEMAaTHUKU U UCIOJIb30BaTh €ro JJis
BBIPDAXKEHUS CBOUX MbICIEN. [[pyruM BaKHBIM MPHU3HAKOM MATEMATUKU KaK HAyKH
CJIelyeT MPU3HATh CBOMCTBEHHYIO €i CTPOTOCTh OOOCHOBAHH U CIIEJIOBAaHUE
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OTIpeIeTICHHBIM TPaBUJiaM TIOCTPOEHUSI JOKA3aTeIhCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEMaTUYECKOM JIOTUKM  CHOCOOCTBYET  Ppa3BUTUIO  JIOTMUYECKOIO  MBIILJICHUS
oOyyJaroumxcsi, MO3BOJISIET UM CTPOUTh CBOM PACCYXKIEHUS HAa OCHOBE JIOTMYECKHX
npaBuj, OPMHUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anredpa v Havyajla MaTeMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO0 MOJICTUPOBAHMS, KOTOPhIE MPU3BAHBI CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBHIKOB TOCTPOCHUS MOJENCH pPEabHBIX CUTYAIlUi, WCCIICTOBAHUS
OTUX MOJCICH C TOMOIIBI0 amnmapara aiareOpbl W MaTeMaTHYECKOTO aHallnu3a,
WHTEPIPETAIMHA TOJTYYEHHBIX pPE3yNbTaTOB. TakuWe 3aJaHusl BIUIETCHBI B KaXKIbIH
W3 pas3leNioB MPOrpaMMbI, TIOCKOJBKY BECh MaTepHall Y4eOHOro Kypca MIHPOKO
UCTIONIB3YETCS JUIA  PEIICHHWS TMPUKIAIHBIX 3adad. [lpu pemieHun peasibHbBIX
MPAKTUYECKUX 3a7a4 00ydaronuecs: pa3BUBaOT HAOII0aTEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCs, HCIOJB30BaTh AHAJIOTHI0, 0000IAaTh U
KOHKPETU3UPOBaTh Ipobiemy. JlearenbHOCTh 10 (DOPMUPOBAHHUIO HABBIKOB PEIICHUS
MPUKJIAAHBIX 3a7a9 OPTaHU3YEeTCs B MPOIECCE M3YUCHHUS BCEX TeM y4eOHOTOo Kypca
«Anrebpa 1 Havajga MaTeMaTHYECKOTO aHAJIH3ay.

OO611ee YncI0 YacoB, PEKOMEHI0BAHHBIX JIJISl U3YUYEHUsI Y4eOHOTO Kypca «Anredpa
M Hayajla MaTeMaTUYeCKOro aHamauza», — 272 daca: B 10 kmacce — 136 4dacoB (4 4gaca
B Henelno), B 11 kitacce — 136 yacos (4 yaca B HEJEIO).

Bo3MorkHa KOppeKTHUPOBKa OOIIIETO YMCIIa YaCOB, PEKOMEHIOBAHHBIX JIJISI U3yYCHUS
y4eOHOT0 Kypca, C y4eTOM MHANBUAYATEHOTO MOIX0/1a 00pa30BaTeIbHBIX OPraHU3aIlui
K YDUIyOJICHHOMY HW3Y4YEHHUIO anreOphl M Hauajdl MaTEeMaTHYECKOTO aHajn3a, B paMKax
COOJTIO/ICHNS THTHCHUYECKUX HOPMATHUBOB K HEJISTLHON 00pa30oBaTEIbHOM HArpy3Ke.

COILEPKXAHUE OBYYEHUA
10 KVIACC

Yucjaa v BbIYUCTIEHUS

PammmonanpHbie uyncina. OOBIKHOBEHHBIE M JACCATUYHBIE JpOOU, TMPOIEHTHI,
OcecKOHEUHbIe Iepuoanyeckue apodu. [lpumenenne npoOeii U MPOLEHTOB IS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU.

JlencTBuTeNnbHBIE  4YMCla.  PallMOHaIbHBIE W HPPALMOHAIBHBIC  YHUCIIA.
Apudmerrnyueckue onepanuu ¢ 1eHCTBUTEIBHBIMU YUCIaMi. MOayJb 1EMCTBUTEIBHOTO
gyucjaa u ero cBorcrpa. [IpubavkeHHbIC BRIYMCICHHUS, TTPAaBUIa OKPYTJICHUS, TIPUKHJIKA
Y OLICHKA pe3yJIbTaTa BEIYUCICHHM.

Crenenb ¢ 1eabIM IokasareiaeM. buanom Hrrorona. Mcronbp3oBaHuEe MOAXOOAIIECH
dbopMBbI  3amUCH  JEUCTBUTENBHBIX YHCEN [JI1 PEIICHUS MNPAKTUYECKUX 3aJad U
MPEJICTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaIbHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palUOHAJIBHBIM [OKa3aTeJieM M €€ CBOWMCTBA, CTENEHb C
JIEMCTBUTEIILHBIM ITOKAQ3aTEIICM.
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Jlorapugpm uymcna. CpoiictBa norapudma. JlecATuuHble U  HaTypajibHbIE
JorapuMbl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC,
ApKKOCUHYC M apKTaHI€HC YMCIIOBOTO apryMEHTA.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXIECTBEHHbIE NMPEe0Opa3oBaHMs. Y paBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMSI M  ypaBHEHHS-CIEACTBUA. HepaBeHCTBO, penieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBl PEIICHUS LENbIX U JAPOOHO-PAIIMOHANIBHBIX YpaBHEHUH U
HEpAaBEHCTB. MHOTO4YIEeHbl OT OJHOW NEepeMEeHHOM. JleleHue MHOrouwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorounensl ¢ 1eabIMU KO3 (HUIIUEHTAMH.
Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BHIPAXKEHHM, COAEPHKAIIMX CTENIEHU U KOPHHU.

Uppanuonansubie ypaBHeHHs. OCHOBHBIE METOJbl PEILICHUS HPPALMOHAIBHBIX
YPaBHEHUH.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKAa3aTENbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JorapuPmBbl.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METO/bI PEUICHHS JOTapU(PMUUYECKIX
YPaBHEHHU.

OcHoBHbIe TpuroHoMmerpudeckue dpopmyisl. [IpeodpazoBaHre TPUTOHOMETPUUYECKUX
BbIpaXKEHUM. PellleHne TpUroHoMeTpuIeCcKuX YpaBHEHUM.

Pemenne cucreM TMHENHBIX ypaBHEHUU. MaTpuiia CUCTEMbI JIMHEMHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, ero T€OMETPUYECKUN CMBICI M CBOMCTBA, BBIUYHCIICHHE
€ro 3HA4YeHHUs, IPUMEHEHUE ONPEACIMTENS JUId PELIECHUs CUCTEMBI JIMHEHHBIX
ypaBHEHHM. PellleHne npukiIagHbIX 33/1a4 C TOMOIIBIO CUCTEMBI JUHEUHBIX YPABHEHUM.
HccnenoBanne noCTpOCHHOW MOJIENN € TIOMOIIBIO MaTPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH pEalbHOW CUTyalud C IIOMOIIBIO
ypaBHEHHII W HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHW W HEPABEHCTB K PEUICHUIO
MaTeMaTHYECKHX 3a7a4 U 337a4 U3 Pa3IMuHBIX 001acTell HAYKH U peaslbHOM KU3HU.

DOyHKUUM U rpapuku

@yHKUUA, cnocoObl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumus ¢ynkiuit. I'paduk dyukiuum. DneMeHTapHbie peoOpa3oBanus rpapuKoB
byHKIUH.

O6nacte ompefeneHuss U MHOXKECTBO 3HaueHWM (yHkiuu. Hynmm QyHkxoum.
[TpomexxyTku 3HakomoctossHCTBAa. UeTHble u HedeTHble (yHkiuu. llepuoguyeckue
dbyukiuu. [I[poMexyTK MOHOTOHHOCTH (DYHKIIMU. MaKkCUMyMbl U MUHUMYMBI (DYHKITHH.
HauOounbiiee 1 HauMeHblIee 3Ha4yeHus: QYHKIMKA HAa IPOMEXKYTKE.

Jluneitnasi, kBaapaTu4yHass | JPOOHO-IMHEWHas QYHKIMU. ODJIEeMEHTapHOE
UCCIIEJOBAaHUE U TOCTPOCHUE UX IPaPUKOB.
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CrenenHass (QyHKIMS C HAaTypaJbHbIM W IIeNbIM MOKa3areieMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpPHS N-0il CTENEHU KaK (YHKIIMH OOpaTHOU CTEreHu
C HaTypaJIbHBIM [TOKa3aTeJIeM.

[ToxazarenbHast U norapupmMuyeckass PyHKIHMHM, UX CBOMCTBA U IpadUKH.
Hcnonb3oBanue rpa@ukoB GyHKUKN 1715 pEIICHUS YPaBHEHUI.

TpuronomeTrpudeckass OKpy HOCTb, ONPEAEIIEHUE TPUTOHOMETPUUECKUX (PYHKIUI
YHCJIOBOTO apryMEHTAa.

@DyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX NpOLEccax U sABIEHUsX. [ 'paduxu
pEAIbHBIX 3aBUCUMOCTEM.

Havyana MmaTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTebHOCTH, CHOCOOBI  3aJaHUsA  IOCJIEAOBaTEAbHOCTEH. MeTton
MaTeMaTUYECKOW HHAYKUMHA. MOHOTOHHBIE M OTPAaHHYEHHBIE IOCIJIECIOBATEIBHOCTH.
Wcropusi BOBHUKHOBEHHUSI MAaTEMATUYECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJbIX.

Apudmernueckass ¥ reomeTpuueckas Tmporpeccun. beckoHewHO yObIBaroIIas
reomerpuyeckas mnporpeccus. Cymma OecKOHEYHO YOBIBalOLIEd TIeOMETPUUECKON
nporpeccuu. JIMHEMHBIM W 3KCHOHEHUHMAIbHBIA pocT. Yucno e. dopmyna CIOXKHBIX
MpoueHTOB. Mcnonb30BaHne NpOrpeccuu sl PEUIEHUST PEajibHbIX 3a/1a4 MPUKIAJTHOTO
xapakrepa.

HenpepoiBHble PyHKIIMM U UX CBOMCTBA. ToukM pa3pbiBa. ACUMOTOTHI I'padrKOB
dbynkiuii. CBolicTBa (QYHKIMI HENPEpPHIBHBIX Ha OTpe3ke. MeToJl HHTEepBaJiOB
JUTSI perieHust HepaBeHCTB. [[puMeHeHne CBOMCTB HEMPEPBIBHBIX (YYHKITUHA TSI pEIICHUS
3a/1a4.

[lepBas u BrOpas mnpousBojHble QyHKUMU. OnpeneneHue, reoMeTPUUYECKUN
1 (U3UYECKUN CMBICI TPOU3BOAHON. Y paBHEHNE KacaTeIbHOU K rpaduKky GyHKIIUU.

[IpousBoanbie 3meMeHTapHBIX (PyHKIMHA. [Ipous3BogHAS CyMMBI, MPOW3BEICHMUS,
YaCTHOTO ¥ KOMITO3HUITUH (yHKITUH.

MHoKecTBa U JIOTHMKA
MHOXeCTBO, Olepalny HajJ, MHOKECTBAMU M MX CBOMcCTBa. Jlmarpammsel Diiepa—
Benna. [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi OMMCAHUsSl pealbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MIPEAMETOB.
Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CJIEJICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KVIACC

Yucaa 1 BbIYHCIEHUS
Harypanbhubie u nensie uncna. [I[pumMeHeHrne npu3HakoB JEIUMOCTH LEbIX YUCET,
HanOonbIMi o0mui aeaurens (manee — HOJl) n HanMensbIee od1iee KpaTHoe (anee —
HOK), octaTkoB 1o Mmoay:ito, anroputMma EBkiuia s perieHus 3aj1a4 B 1e/IbIX YUCIIax.
Kommiekchplie uncna. AnreOpandeckas U TpUroHoMeTpuueckass (OpMbl 3alucu
KOMIUIEKCHOTO 4ucjiaa. ApudMeTHdecKkue omnepanud ¢ KOMIDICKCHBIMA —YHCJIaMHU.

17



N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPJAMHATHOU miockoctu. @opmyna Myaspa.
KopHu n-oii creneHum u3 KOMIUIEKCHOTO 4ucia. [[pyuMeHeHHe KOMIUIEKCHBIX YHCEN
TUTSE pereHust GU3NIECKUX ¥ TEOMETPUUSCKUX 3a/1a4.

YpaBHeHUs M HEPABEHCTBA

Cucrema M COBOKYIIHOCTb YPaBHEHHM M HEPABEHCTB. PaBHOCWIBHBIE CUCTEMBI
Y CHCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUHN C TOMOILIBIO TPUTOHOMETPUYIECKON
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/BI PEILIEHUS MOKA3ATENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHWS CUCTEM U COBOKYIHOCTEH palUOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUYECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHu.

[IppuMmeHeHne ypaBHEHMHM, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHX
3a]a4 M 33]a4 U3 pa3IUyHbIX O0JIacTell HAayKu U peajbHOM KU3HU, WHTEpIpeTarus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U Tpaduku

['paduk xomnozunun Gpyukuuii. ['eomerpudeckrue oOpas3sl ypaBHEHUN 1 HEPABEHCTB
Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpruueckue pyHKINN, UX CBONCTBA U TpaUKy.

['padmyeckue MeToAbl pelIeHUs YpaBHEHUIN U HEepaBeHCTB. | paduueckue MeTO b
peuieHus 3a1ad ¢ mapaMeTpamu.

Hcnonp3oBanue rpadukoB (GyHKUUN JJI1  MCCIEAOBAaHUS  IPOLIECCOB U
3aBHCHUMOCTEH, KOTOpBhIE€ BO3HUKAIOT MPU PEUICHUH 3a]ad4 U3 JAPYTuX y4eOHBIX
IIPEAMETOB U PEabHOU KU3HMU.

Havana MmaTeMaTH4ecKOro anajmusa

[IpumeHeHrne TPOU3BOJHONM K HCCIEIOBaHUIO (YHKIMA Ha MOHOTOHHOCTh M
sKkcTpeMyMbl. HaxokieHue HauOoJbIIer0 M HAaWMEHBLIETO 3HAYCHWH HEeNpepbIBHON
(byHKIIMU HA OTPE3KE.

IIprMmenenre nporn3BOAHOM I HAXO0XKICHUS HAUITYUIlIero PEICHUS B IPUKIIAHBIX
3aj1a4ax, /sl OMpPEIENICHUs CKOPOCTH U YCKOPEHHUS IpoIiecca, 3aJaHHOr0 (opMyJIoi niu
rpauKoOM.

[lepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOoOOpasHbiX. IlepBooOpazHbIe
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoX1eHUs TepBOOOPA3HBIX.

HNurerpan. I'eomeTpudeckuii CMBICI HWHTErpayia. BbIUMCIIEHHE ONPEAEICHHOTO
uHTerpana no gpopmyne Hetotona—JlenGuua.

[IpuMeHeHre UHTErpana sk HaX0XKACHU IIONaAeH MIOCKUX GUryp u o0beMoB
r€OMETPUYECKUX TEJL

[Ipumepsl  pemenudt  auddepeHuranbHbBIX  ypaBHeHHMH. MaTtemaruueckoe
MOJIEJIMPOBAHUE PEATbHBIX MIPOLIECCOB C MOMOIIBI0 UG (HEepeHIINATbHBIX YPaBHEHHIA.
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IHPEAMETHBIE PE3YJIbTATDBI

K xoniy o6yuenus B 10 kiacce 00y4aromuiics MogyquT ClIeIyIOIUE IPEIMETHbIE
pe3yJIbTaThl 10 OTJEIbHBIM T€MaM padouell MporpaMMbl y4eOHOTro Kypca «Anredpa u
Hayvajga MaTeMaTHYeCKOTO aHaJIH3a»:

Yuca v BbIYUCICHUS:

CBOOOJHO OINEpUPOBATh TMOHATUSMH: palMOHATBLHOE YHCJIO0, OeCKOHEYHas
nepuoanyeckasi 1poOb, MPOIEHTHI, UPPATMOHATHHOE YUCIIO, MHOXKECTBA PAllMOHATBHBIX
U JICUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIHHOTO YHUCIIA;

MPUMEHSITH IpOOU W MPOLEHTHI JJIs PEIICHUS MPUKIAAHBIX 3a7a4 U3 Pa3IMUHbIX
OTpacier 3HaHUM U PEaJIbHOU )KU3HU;

IPUMEHSTh TPUOTMKCHHBIC BBIYHCIICHUS, TpaBUiIa OKPYTJCHUS, MNPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEMEHb C IEIBIM MOKA3aTeNIeM, UCTIOIb30BaTh
NOAXOAILY 0 (OPMY 3aMUCH IEUCTBUTEIBHBIX YUCE JJIS PELISHUs TPAKTUYECKUX 3a1ad
Y NIPEJICTaBJICHUS JJAHHbBIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: apUPMETUYECKH KOPEHb HaTypajJbHOU
CTCIICHU;

CBOOOJTHO OIEPUPOBATH TOHSITHEM: CTENEHb C PAIMOHATIBHBIM TOKAa3aTeJIeM;

CBOOOJTHO ONIEPUPOBATH OHATUSMU: JJorapruM YKclia, 1eCITUUHbIE U HAaTypaJIbHbIE
JorapuQmbi;

CBOOOJIHO ONEPUPOBATH TMOHSITUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHIEHC
YHCJIOBOT'O apryMEHTa;

ONEPUPOBATh TMOHATHUAMU: APKCUHYC, APKKOCMHYC M AapKTAHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINEpUPOBATh TMOHSATHUAMH: TOXKJJACCTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSIThH PA3INYHBIE METO/IbI PEIICHUS PAIMOHATBHBIX U IPOOHO-PAIIMOHATIEHBIX
YPaBHEHUM, IPUMEHATh METOJ MHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH TMOHATHSMHU: MHOTOWIEH OT OJIHOM TIEPEeMEHHOM,
MHOTOWIECH C IeJbIMU KOd(PuImeHTaMu, KOPHU MHOTOWICHA, NMPUMEHSATH JEJICHUE
MHOTO4JIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus
3a/1ad;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMU: CUCTEMAa JUHEHHBIX ypaBHEHHM, MaTpuIa,
ONPEAECIUTENIb MATPULIBI 2 X 2 U €r0 F€OMETPUYECKUI CMBICII, UCIIOJIb30BATh CBOKMCTBA
ompeaenuTenss 2 X 2 sl BBIYUCIEHUA €0 3HAYEHHUS, TPUMEHSTh OINPEACITUTENH
JUISl PELICHUsI CHUCTEMBI JIMHEMHBIX YPAaBHEHHM, MOJEIUPOBATh PEAIbHbIE CUTyallUH
C MOMOIIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHHH, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU
C IIOMOILBIO MaTPULL U ONPEIEIIUTENEN, UHTEPIPETUPOBATH ITOIYUYEHHBIN PE3YJIbTAT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUIM C KOPHIMH JJIsl Pe0Opa30BaHUS BHIPAKCHUI;
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BBITIOJHATh TPEOOpa3OBaHUs YHWCIIOBBIX BBIPAKEHUN, COAEPXKAIIUX CTEIEeHU
C pallMOHAJIbHBIM NIOKA3aTENEM;

UCII0JIb30BaTh CBOMCTBa JIOTapu(MOB [Isi MpeoOpa3oBaHUs JIOTapuPMUUECKUX
BBIPA)KCHUM;

CBOOOZHO OMEpUpPOBaTh MOHATUSMHU: HUpPpPALUOHATIbHBIC, TOKAa3aTENbHbIE H
Jorapu@MHUUEcKUe ypaBHEHMs, HAXOIUTh WX PELICHUS C MOMOIIbIO PaBHOCHUIIBHBIX
IIEPEXO0I0B WM OCYLIECTBIISASI IPOBEPKY KOPHEW;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpPUYECKHE (OPMYIBI Al MPeoOpa3oBaHUS
TPUTOHOMETPUYECKHUX BBIPAKEHUI;

CBOOOJIHO ONEpPUPOBATH MOHITHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HeoOXoauMBble (OPMYJBI JJIi PEHICHHS OCHOBHBIX THUIIOB TPHUTOHOMETPHUUECKUX
YPaBHEHU;

MOJEJIMPOBATh PEaJIbHbIE CUTYallMM Ha SI3bIKE aJreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHHMS, HEPABEHCTBA IO YCJOBHUIO 3a/aud, UCCIEAOBATh MOCTPOCHHBIE MOJEIIH
C UCIOJIb30BAaHUEM ammapara ajareopsl.

DOyHKUUM U TpaPUKu:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: (QYHKIHSA, CHOCOOBI 3amaHus (QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMIO3ULUA (PYHKIMNA, TpaduK (YHKIIHH, BBITOIHATH
3JIeMEHTapHbIe TTpeoOpa3oBaHusl rpaduKoB PYHKIINIA;

CBOOOZHO ONEPUPOBATH MOHATUAMU: 00JIaCTh ONPEAETICHUS K MHOYKECTBO 3HAYCHUI
GyHKIMY, HyJI QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZIHO  OMEpUpOBaTh MOHATHUSIMHU: YETHbIE M  HEYETHbIE  (PYHKIIHH,
nepuoguveckue (QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKUIUH, MAKCUMYMBI U
MUHUMYMbl ~ (QYHKIMHM, HauOoJblllee W HaUMEHbLIee 3HaueHHe (YyHKIUU Ha
MIPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CTETIEHHAas (QYHKIIHS C HATYPaJIbHBIM H LEJIbIM
nokasaresieM, rpapuk CTEeNeHHOW (YHKIUU C HaTypajdbHBIM M IIEJIBIM IOKa3aTeleM,
rpaduK KOPHS N-OM CTENEeHH Kak (PYyHKIMM OOpaTHOW CTENEeHH C HaTypajlbHBIM
nokazaTesiem;

OTIEpUPOBATH MOHATUSAMU: TUHEHHAS, KBapaTUIHAs U IPOOHO-TMHEWHAs (PYHKIINH,
BBITMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJTHO OINEpPUpOBATh MOHATUAMHU: TOKa3aTelbHas U Jiorapudmuyeckas
(GYHKIIMH, NX CBOMCTBA U TpadMKH, UCIIOJIb30BaTh X TpadUKH AJIsl pEIIeHUs YpaBHEHU;

CBOOOJHO ~ OMEpPUPOBAaTh  MOHSATHSAMU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,
oTpesiefieHue TPUTOHOMETPUYECKUX (QYHKIUI YHCIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku GyHKIUN A UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
IOpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU, BBIPAXKATb
dbopMyaMu 3aBUCUMOCTH MEXAY BEJIHUNHAMU;

Havasa MmaTeMaTH4eCKOro aHAJIM3a:
CBOOOJTHO ONEpUpPOBATh TMOHATUAMH: apUPMETHYEeCKass U TeoMeTpUuYecKas
nporpeccusi, 06CKOHEUHO YObIBaloIass reOMETpUYECKasi MpOrpeccus, TMHEHHbBIN
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U SKCIIOHEHIMAJIbHBIN POCT, (hOpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

MCTIOJB30BaTh IPOTPECCUH JJIS PEIICHHUS PEATbHBIX 3a/1a4 MTPUKIIATHOTO XapaKTepa;

CBOOOJHO OIMEPUPOBATH MOHITHSIMH: TOCIECIOBATEIIEHOCTD, CIIOCOOBI 3a/aHUS

MIOCIIeI0BATEIHLHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TIOCIICI0OBATEIIEHOCTH, TIOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTHUECKOTO aHalIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CBOOOJHO OINEpPUPOBATH MOHITHSIMH: HEMPEPHIBHBIE (PYHKIIMHM, TOUYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMITOTHI rpaduka GpyHKINY,

CBOOOJHO OINEPUPOBATH TMOHATHEM: (QYHKIHS, HENpephIBHAsI Ha OTpeE3Ke,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH ISl pEeLICHUS 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATUAMHU: TIEPBasi U BTOPAst MPOU3BOAHBIC (PYHKIINH,
KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISTH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HUIIUU JBYX
GyHKIUH, 3HATh MPOU3BOIHBIC SJICMEHTAPHBIX (YHKITHH;

MCTIOJb30BaTh TEOMETPUICCKUH 1 (PU3UIECKHIA CMBICT IPOU3BOIHOMN JJIsI PEIICHUS
3ajau.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPHUPOBATH MOHATHUIMU: MHOXKECTBO, ONEPAIIMH HaJl MHOKECTBAMM;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA armapar sl ONHCAHUS PEaIbHBIX
MPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OINEPUPOBATHh TMOHATHUSAMH: OIpPEACIICHHE, TeopeMa, ypaBHCHHE-
CJIEACTBUE, CBOICTBO MAaTEMaTUYECKOTO OOBEKTa, JI0KA3aTeIbCTBO, PABHOCHUJILHBIC
YPaBHEHHS U HEPABEHCTBA.

K konity oOydenus B 11 ki1acce o0ydaronuiics MOMYYUT CIEAYIONINE TPEIMETHBIC
pe3yJIbTaThl 10 OTIENbHBIM TeMaM palbouel MmporpaMMbl yueOHOro Kypca «Ainredpa u
Hayajia MaTeMaTUYECKOIO aHAIIU3a»:

Yucya u BbIYHCIEHUS S

CBOOOJHO OIEpUPOBATH IMOHITHUSMU: HATYpaJIbHOE M II€JI0€ YHUCJI0, MHOXKECTBA
HaTypaJIbHBIX U LEJbIX YUCEIl, UCIO0JIb30BaTh MPU3HAKKU AEIUMOCTH 1enbix yuces, HO /]
1 HOK HatypanbHbIX UKcel JJjIsl pelIeHus 3a/1a4, IPUMEHTh anroput™ EBkiua;

CBOOOJTHO OIEpHUPOBATH IMOHITHEM OCTaTKa IO MOJYJII0, 3alUChIBATh HATypPAIbHBIC
YHMCJIa B PA3JIMYHBIX MMO3UIIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO ONEPHUPOBATH TMMOHATHSAMH: KOMIUIEKCHOEC YHCIO W MHOXECTBO
KOMIUICKCHBIX YHCEJ, IPEJCTaBIATh KOMIUICKCHBIC 4YHCIIa B aireOpanyeckol M
TPUTOHOMETPUYECKON (opMe, BBITIOTHATH apUMETHUYECKUE ONepalud C HUMH H
n300paxaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh MOHATHSMU: HUPpPALMOHAIbHBIE, T[OKa3aTeIbHbIE H
norapu(MHUUecKre HEPaBEHCTBA, HAXOJIUTh WX PEIICHUS C MOMOUIbI0 PABHOCUIIBHBIX
IIEPEXO/I0B;
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OCYIIECTBIISITh OTOOP KOpPHEH NpHU PEHIeHHH TPUTOHOMETPUYECKOTO YpaBHEHMS,;

CBOOO/THO OTIEpUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSITh
HeoOXoauMble (OPMYJIBI JJIsl PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CcBOOOZIHO OINEPUPOBATh MOHATUSMU: CHUCTEMa M COBOKYIHOCTh YpPaBHEHHH U
HEPABEHCTB, PABHOCWUJIBHBIE CHUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pAlMOHAJIBHBIX, WPPALMOHAJIBHBIX, ITOKa3aTEJIbHbIX U
Jorapu(MHUUECKUX YpaBHEHHUI U HEPABEHCTB;

peuaTh palMoHalIbHbIE, HUppalMOHAIbHBIE, MOKa3aTellbHbIE, JorapupMuyecKue
Y TPUTOHOMETPUYECKHUE YPABHEHHS K HEPABEHCTBA, COAEPKAIIKME MOLYJIH U TTapaMETPHI;

MPUMEHSATH I'paruecKue METOIbI IJIsl PEIIeHHs] YPaBHEHUI U HEPABEHCTB, a TaKkKe
3a/1a4 ¢ apameTpamy;

MOJIETTUPOBATh PEaJIbHbIE CUTYallMU Ha SI3bIKE aiureOpbl, COCTABISATH BBHIPAXKEHUS,
YPaBHEHUS1, HEPABEHCTBA U KX CHCTEMBI 10 YCIOBUIO 33J]a4H, UCCIIEI0BATh IOCTPOCHHbBIE
MOJICNIA C UCIOJIb30BAaHUEM ammapara ajareOpbl, WHTEPHIPETUPOBATH MOTYYEHHBIN
pe3yJIbTar.

DOyHKUMU U TpaPUKH:

CTpOUTh TpadUKH KOMMO3UIUU (PYHKIUH C TOMOIIBIO  3JIEMEHTApHOTO
MCCJIEIOBaHMS U CBOMCTB KOMIO3HUIIMU ABYX (QYyHKIUH;

CTPOUTh TeOMeTpuueckrue oOpas3bl YpaBHEHHM W HEPABEHCTB HA KOOPJIMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIUH;

MPUMEHATH QYHKUUHU JJI1 MOJICIMPOBAHUS U UCCIIEA0BAHUS PEabHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCcKOro aHaau3a:

MCIIOJIH30BaTh MPOU3BOJHYIO I HCCIENOBaHUS (YHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMY MBI,

HAaXOJUTh HauWOOJbIIee W HAWMEHbIEE 3HA4YCHUS (YHKIUU HEMPEPHIBHOM
Ha OTPE3KE;

WCIIONIb30BaTh MPOU3BOAHYIO JUISI HAXOXKICHHS HAWIYYIIer0 pEIICHUS B
MPUKIAAHBIX, B TOM YHCJIE COIMATBHO-IKOHOMUYECKUX, 3a7adax, IJIsS OMpPEASICHUS
CKOPOCTH U yCKOpPEHUS TpoIiecca, 3aJaHHOro (hopMyson wim rpadukoM;

CBOOOJHO OMNEPUPOBATH MOHATHUSMHU: MEPBOOOpA3HAs, OMPENEICHHBIN HHTETpal,
HaXOJIUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIIUN ¥ BBIYUCIISITh HHTErPal 1o popmyiie
Hrrotona—JleiiOumna;

HAXOJIUTh TUIOMIAJN TUIOCKUX (PUTYP U 0OBEMBI TEJI C ITOMOIIBIO0 HHTETPAJIA;

UMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCINPOBAHUM HAa TPHUMEpe
cocTaBiieHust Tu¢depeHInaTbHbIX YPaBHCHU;

pemarh TPUKIAJHBIE 3a]adyd, B TOM YHCIE COIHAIBHO-d)KOHOMHUYECKOTO H
(bU3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEeMaTUYECKOTO aHaIn3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
HasBanue OCHOBHBIE BUJIbI AEATEIBHOCTH
OcHOBHOE coJiep:kaHue
pazzeina (TeMbl) oOy4Jaronmxcs
MHOXxecTBO 24 MHoO»xecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-
JNEUCTBUTEIBHBIX YUCETL. HaJI MHOKECTBAMU U UX CBOKCTBA. MHOKECTBEHHBIN anmnapar
MHOTO4JICHBI. Juarpammel Ditnepa — Benna. JUTA OIIMCAHUS X014 PELICHUs

PanmonansHbie ypaBHEHUS
1 HEPaBEHCTBA.

CucreMsl IMHEHHBIX
YpPaBHEHUM

IIprumeHenune TeopeTuKo-
MHOKE€CTBEHHOTO anmnapara

JUJISL pellieHus 3aj1ad.

Panmonanenabie yncina. OOBIKHOBEHHBIC
U JIECATUYHBIC POOU, TPOIIECHTHI,
OECKOHEUHbIE TTEPUOANYECKUE IPOOH.
[Ipumenenue npoOeit U MPOLEHTOB

JUJISL pelIeHUs PUKIQIHBIX 3a/1a4.
JlefCTBUTEIbHBIC YUCTIA.
PanyonanbHble U UppaliMOHAIbHbBIC
guciaa. ApudMeTHIeCKHEe onepaluu

C JICHCTBUTEIILHBIMH YHCJIAMH.
MoayJib I€NCTBUTEIBLHOTO YUCIIA U €T0
cBoiicTBa. [TpubnnxeHHbie
BBIUMCIICHUS, IPABUJIa OKPYTJICHHUS,
MIPUKKU/JIKA 1 OIIEHKA pe3yjibTaTa
BBIYMCJICHUM.

MaTEeMaTUYECKHX 3a/1a4, a TAKXKE
peanbHBIX IPOLIECCOB U SBJICHUN.
OnepupoBaTh NOHATUSIMH:
paloHaIbHOE YUCII0, OECKOHEUHAs
NepUoInYecKast 1poOb, TPOLIEHTHI;
UPPALMOHATIBHOE U ACCTBUTEIBHOE
YHCJIO; MOAYJIb IEUCTBUTEIBHOIO
YKCIIA; UCTIOIb30BATh ATU MOHITHS
IIPU MPOBEJICHUU PACCYKICHUI

Y JI0Ka3aTeJbCTB, IPUMEHSATH ApoOu
Y TIPOLIEHTHI JIJI51 PEILICHUS
IPUKJIAJAHBIX 3374 U3 Pa3JIMYHbIX
OTpaciieyl 3HAHUM U PEATBbHOM KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYMCJIEHUS, IPABUJIA OKPYTJICHUS,
NPUKUJKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHUM.
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OCHOBHBIE METO/IBI PEIIEHUS LIEIBIX

1 TpOOHO-pAIMOHATBHBIX YPaBHEHUHN
Y HEPABEHCTB. MHOTOYJIEHBI OT OJTHON
MepEeMEHHOM. JleieHne MHOTro4YsIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
beszy. MHOTOUJIEHBI € LIENBIMU

ko3 urmentamu. Teopema Buera.
Pemrenune cucrem TUHENHBIX
ypaBHeHH. MaTtpuia cuctemsl
JMHEWHBIX ypaBHEHUN. OnpenennTenb
MaTpHIbl 2X2, €ro FreOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIYMCIIEHUE €TI0
3HAYEHMUS; IPUMEHECHUE ONIPEACTUTEIIS
JUISL PELLICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHHU. PellieHne nmpukiagHbix
3a71a4 C MOMOILBIO CUCTEMBI JINHENHBIX
YpPaBHEHUU

[TpuMeHSTh pa3IMYHbIE METOIbI
pEIICHUS pallMOHATLHBIX U IPOOHO-
palMOHATIbHBIX YPABHEHUH; a TAKKE
METOJI HHTEPBAJIOB JJIsI PELICHHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA MHOTOUJIEH
OT OJIHOM NEPEMEHHOM, €T0 KOPHH;
MIPUMEHATH JEJICHUE MHOTOWJICHA

HAa MHOTOYJIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera nis pemienus
3a/1a4.

OnepupoBath MOHATUSIMU: CUCTEMA
JIMHEWHBIX YPABHEHUI, MATPHUIIA,
ONPEAECTUTENb MATPHULIBI.
Hcnonb30BaTh CBOKCTBA
ONPEAETUTEN 2 X 2 711 BBIYACICHUSA
€ro 3Ha4YCHUs, IPUMEHSTh
ONPENECTUTEIIN JJIsl PELICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MoaenupoBaTh peajibHbIE CUTyallun
C ITIOMOIIIBIO CUCTEMBI JIMHENHBIX
YPaBHEHHM, UCCIIEIOBATh
MOCTPOCHHBIE MOJEU C TIOMOILBIO
MATPULL U OIIPEIEIIUTEIIEH,
MHTEPIPETUPOBATSH IOy YEHHBIN
pe3yJibTar
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OyHKIMU U TpauKH.
CrenenHast GyHKITUS
C II€JIBIM TIOKa3aTesIeM

12

OyHKIMSA, CIOCOObI 3a1aHUs] QYHKIIUH.
B3anmHo oOpaTHbIe GyHKIUH.
Komnoszunms ¢ynkmuit. I'paduk
byHKIIUN. DIIeMeHTapHbIe
npeodpazoBanus IpapuKOB QYHKITUH.
OO6macTh onpeneneHrs U MHOKECTBO
3HaueHui Qynkuuu. Hymu ¢pyHkimm.
[IpomexxyTKH 3HAKOIIOCTOSIHCTBA.
YeTHble U HEUETHBIE (PYHKIUU.
[Tepuonnueckue QyHKITUN.
[TpoMexyTKi MOHOTOHHOCTHU
byHkMU. MakCUMyMbl 1 MUHUMYMBI
¢byukiun. Hanbonbiiee u HauMeHblee
3HauYeHHUE (PYHKIIMU Ha MPOMEKYTKE.
Jluneiinasi, KBajpaTH4Has U APOOHO-
JAUHeWHas pyHKIKUU. DIeMEeHTapHOe
UCCJIEIOBAHKE U ITOCTPOEHUE rpaduKOB
TUX (QYHKIHI.

CreneHb C 1eNbIM 0Ka3aTEeIEM.
bunom HeroToHa.

Crenennast GyHKIIHS C HATYPaTbHBIM
U 1eabIM IToka3areneM. Ee cBolicTBa

1 rpaduk

OnepupoBath MOHATUAMHU: QYHKITUSA,
CIoCcOOBI 3a1aHus QYHKIIUN; B3AHMHO
oOpaTHbIe (PYHKITUH, KOMIIO3UITUS
bynkumid, rpadguk GyHKIHH, 00J1aCTh
oTpeIeICHUS 1 MHOYKECTBO 3HAUCHHM
GbyHKIUU, HYH QYHKITUH,
MIPOMEKYTKH 3HAKOMTOCTOSTHCTBA,;
JUHENHas1, KBaJApaTuyHasi, poOHO-
JUHENHAs U CTeneHHass QYHKIIUH.
BBITIONHSTE 271IeMEeHTapHBIC
npeoOpa3zoBanus rpauKoB PyHKITUH.
3HaTh ¥ YMETh JJOKA3bIBATh YETHOCTh
WJIM HEYETHOCTh (DYHKIIUH,
MEePUOIMYHOCTD (PYHKIIUU, HAXOUTh
MIPOMEKYTKH MOHOTOHHOCTH
GyHKIMHA, MAKCUMYMbI 1 MUHUMYMBI
byHKIIMN, HanOOIbIIIEe U HANMEHBIIIEE
3HauYeHHUE (DYHKITUU Ha TIPOMEKYTKE.
dopMyIHpPOBATH U UILTIOCTPUPOBATH
rpauUecKu CBOMCTBA JIMHEHHOM,
KBaJpaTUIHOM, TPOOHO-TMHEHHON U
CTETIeHHON (PYHKITHMA.

Bripaxkats hopMyamMu 3aBUCUMOCTH
MEXy BEIMYUHAMHU.

3HaTh ornpeesieHue U CBOMCTBA
CTETICHU C IIEJIBIM TTOKa3aTesIeM;
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noaxosiy Gopmy 3anucu
JNENUCTBUTEITBHBIX YUCEI JIsl pEeIIeHUs
MPAKTUYECKUX 3314 U PEICTaBICHUS
JTAHHBIX

Apudmernueckuii KOpeHb 15 ApudmeTnueckuii KOpeHb dopMyIupOBaTh, 3aIUCHIBATH
n-OU CTETICHHU. HaTypaJbHOM CTEIIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOM popme
HppanmonaibHsie [Ipeobpa3oBaHus YUCTOBBIX Y UCTOJIb30BaTh CBOMCTBA KOPHS
YpaBHCHUA Bpra)KeHHﬁ, CoAeCpKaIX CTCIICHU n-0U cTEeNeHH IS Hpeo6pa3OBaHH$1
U KOpHH. BBIPAYKECHUM.
HppanroHanbHble YpaBHEHHUS. Haxonuts penienust uppaiioHaaIbHbIX
OCHOBHBIE METO/IBI PELICHUS ypaBHEHUH C TOMOUIBIO
UPPALMOHAJIBHBIX YPABHEHUH. PaBHOCWJIBHBIX IEPEXO0B HIIN
PaBHOCHIIBHBIE TEPEXObI B PEILICHUH OCYLIECTBJISISI IPOBEPKY KOPHEH.
HMppalMOHAIbHBIX YPABHCHUH. CrpouTtb rpaduk GyHKIIUU KOPHSI
CBoiicTBa u rpaduk KOpHs n-oif n-0# CTENeHn Kak 00paTHOU
CTENEHU KaK PyHKIUU 00paTHON 11t QYHKIMK CTENIEHU C HATYpaibHbIM
CTENIEHU C HATypaJbHBIM MMOKa3aTeIeM MOKa3aTesIeM
ITokxazarenbHast QyHKLMSL. 10 CreneHs ¢ paMOHAJIBHBIM @opMyJIMPOBATH ONPEACICHUE

Iloka3aTenbHbIC YpPaBHCHUA

MOoKa3aTesieM U €€ CBOMCTBA.
[TokazaTenbHas QyHKIIMS, €€ CBOWCTBA
u rpaduk. Mcnonp3zoBanue rpaduka
GyHKIMU JJ1S1 peLIeHUs] ypaBHEHUH.
[TokazaTenbHbie ypaBHEHUA. OCHOBHbBIE
METO/IbI PEIICHHSI TOKa3aTEIbHBIX
YpaBHEHHUM

CTETNEHU C pallMOHATbHBIM
MOKa3aTesIeM.

BrinonusaTe npeodpa3zoBaHus
YHCIJIOBBIX BBIPAXKEHUI, COAEpKAIINX
CTENIEHU C PallOHAIbHBIM
IIOKA3aTEeJEM.

Hcnons3oBath nu(poBbIE pecypehl
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JUISl IOCTPOEHUS Tpaduka
MOKa3aTeIbHON (PYHKIIMH U U3yUCHUS
€€ CBOMCTB.

HaxoauTs penienus noka3aTeabHbIX
YpPaBHCHUU

Jlorapupmuyeckas QyHKIUSA.

Jlorapudm uucna. CoiicTa

JlaBaTh onpeneneHue soraprudma

Jlorapugpmuueckue norapudma. JlecaTuunbie YHCIIa; JECATUYHOTO U HATYpalIbHOIO
ypaBHEHUS U HaTypaJbHbIE JOTapu(pMBlL. aorapudma.
[Ipeobpa3oBanue BoIpaKEHUH, Hcnonb3o0Bath CBOMCTBA JIOrapu(pMOB
CoJIep KaIINX JOrapuMsbl. 11 IpeoOpa3oBaHus
Jlorapudmuueckas QyHKIHS, Jorapu(pMHUUECKUX BBIPAKECHU.
€€ CBOMCTBA U rpaduk. Ctpouts rpaduk gorapupmMuyecKoin
Ucnons3oBanue rpapuka GyHKINUN GbyHKIIMH KaKk 00paTHOM
JUIS pELlICHUs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCIOIb30BaTh
Jlorapudmuueckrie ypaBHEHHUS. CBOICTBa lIorapupmMuueckon pyHKIUN
OCHOBHBIE METO/BI PEILIEHUS JUIS peLIeHHs 3a1ad.
Jorapu(pMUUECKUX ypaBHEHUH. Haxoauts pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PEILIEHUU JorapuMUUECKUX ypaBHEHHA
Jorapu(pMHUECKUX YpaBHEHHI C IOMOIIbIO PAaBHOCUJIbHBIX MIEPEX0JI0B
WA OCYIIECTBIISSI IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT'€HC M KOTaHTeHC | JlaBaTh ompeeneHus CuHyca,

BBIPAKEHUSI M YPABHEHUS

YHUCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC U ApKTaHI€HC YUCIOBOIO
apryMeHTa.

TpuronomeTrpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHI'CHCA 1 KOTAHI'CHCA
YUCJIOBOTO apryMCHTA, a4 TAKKC
APKCHUHYCA, apKKOCHHYCAa U
ApPKTaHI'¢HCa YHUCJIa.
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OIIpeICIICHNE TPUTOHOMETPUICCKHIX
(GYHKIUI YMCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPHUIECKHE
dbopmysl. [IpeobpazoBanme
TPUTOHOMETPHUUECKHUX BBIPAKEHUI.
Pemenne TpuroHOMeTpHIECKAX
YpaBHEHUU

IIprMeHATH OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIbI

JUTs IpeoOpa3oBaHms
TPUTOHOMETPUUECKUX BBIPAXKEHUH.
[TpuMeHsITh POPMYJIIBI TPUTOHOMETPUU
JUIsl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI

IlocnenoBarensHOCTH
U TIPOTPECCUH

10

ITocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUs OCJIEI0BATCIIFHOCTEH.
Meroa MaTeMaTU4eCKOM HHIYKIHH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocjeaoBaTeIbHOCTH. McTopus
aHaJIn3a 0ECKOHEYHO MaJIbIX.
Apudmerrueckas U reOMETpUYECKast
MIPOTPECCHUH.

beckoneuHo yObiBaroias
reOMETPUYECKAsi IPOTPECCHUS.
CyMMa OecKOHEUYHO yObIBaroIIen
reOMETPUYECKON MPOTPECCHUM.
JInHEeNHBIN 1 DKCIOHEHIIMAJIbHBIN
pocrt. Hucno e.

dopMya CII0KHBIX IIPOLIEHTOB.
Hcnonbs3oBaHue mporpeccuu

JUIs1 peLIeHUs pealibHbIX 3aj1a4
MIPUKJIAIHOTO XapaKTepa

OnepupoBath MOHATUSIMU:
IIOCJIEI0BATEIHHOCTD, CIIOCOOBI
3a/1aHus TTOCIIEA0BATEILHOCTEH;
MOHOTOHHBIE U OTPAHUYECHHbIE
MOCJIeA0BaTEILHOCTH; UCCIIEIOBATh
MOCJIEA0BATEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
ITosmyyats npeacrasiieHue

00 OCHOBHBIX HESIX aHAIN3a
OECKOHEUHO MaJIbIX.

JlaBatb onpenenenne
apu(pMETUIECKON U TEOMETPUIECKON
nporpeccui. J{oka3plBaTh CBOMCTBA
apu(PpMETUIECKON U TEOMETPUIECKOM
MPOTPECCUM, HAXOIUTh CYMMY YJICHOB
MPOTPECCHUH, A TAKKE CYMMY YJICHOB
OeCKOHEUHO yObIBaroIIen
r€OMETPUYECKOU IIPOTPECCUH.
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Hcnons3oBaTh nporpeccuu

JUISL PELLIEHUS 3a/1a4 [IPUKIIATHOTO
XapaKTep.

[TpumeHaTs HopMyITy CIOKHBIX
IPOLIEHTOB I PELICHUS 3a/1a4
U3 pEAIbHOW MPAKTUKHU

HenpepriBable QyHKIINN.
[IponsBoanas

20

HenpepriBHble PyHKIINN 1 UX
cBoucTBa. Touka pa3phiBa.
AcuMnToThl rpaduKOB (QYHKITUHN.
CaoiicTBa (hyHKIUI HEMPEPBHIBHBIX
Ha oTpe3ke. MeToa MHTEpBAJIOB

JUISl pELIEHUSI HEPABEHCTB.
IIprMeHenne CBOMCTB HENPEPBIBHBIX
GyHKUMIA 1715 peleHus 3a1ay.
IlepBas 1 BTOpast IpOMU3BOIHbIE
¢bynkuuu. Onpezaenenue,
T€OMETPUYECKUN 1 PU3UIECKUN CMBICTT
[IPOM3BOIHON. YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIMH.
[Ipou3BoHBIE 37IEMEHTAPHBIX
¢dbynkumii. [Ipon3BogHas CymMMBbl,
MPOU3BEICHUS, YACTHOTO

1 KOMIIO3UIIUK (PYHKITUIN

OnepupoBath NOHATUAMU: PYHKLINA
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (QyHKLINHU, aCUMIITOTa
rpaduka QyHKIHH.

[IprMeHATH CBOMCTBA HENPEPBIBHBIX
GbyHKIU 1715 penieHus 3aaay.
OnepupoBaTh NOHATHAMU: IEPBAS U
BTOpasi IPOU3BOIHbIE (HYHKIUY;
MOHUMAaTh QU3UYECKUH U
F€OMETPUUECKUN CMBICII TPOU3BOIHOM;
3aIMChIBATh YPABHEHUE KACATENBHOM.
BBIYMCIISITE NPOU3BOHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOI'O U CII0KHOU
byHKIUU.

M3y4dats IpOU3BOIHBIE DJIEMEHTAPHBIX
GyHKUIUH.

Hcnonp30BaTh reOMETPUIECKUI

1 (pU3MYECKU CMBICT IPOU3BOTHOM
JUISL pELIEHUs 3a1a4
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[ToBTOpEeHue, 06001ICHHE,
cUCTeMaTHu3aIusl 3HaHUM

OCHOBHBIC IMOHATHS Kypca areOpbl
Y HayaJl MATEMaTHYECKOr0 aHaIn3a
10 knacca, o0001IeHIE

Y CHCTEMAaTH3aIUsl 3HAHUN

[IpuMeHsATbh OCHOBHBIE TOHATHUS Kypca
anreOpsl U HaYall MATEMaTUYECKOTO
aHanu3a Juisl peuieHus 3a1a4y

U3 peaJIbHOM JKU3HU U APYTUX
IIKOJIbHBIX TPEJIMETOB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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11 KJIACC

HasBanue KomnuecTso OcHOBHOE coziepKaHuE pa3aena OcCHOBHBIE BU/IBI IESITEIBHOCTH
pazjeia (TeMbl) 4acoB (Tembl) oOy4Jaronmxcs
Uccnenoanue GyHKINAN 22 [IprumeHenune npon3BOIHOM Ctpouth rpadk KOMIO3UITUU

C TIOMOIITLIO TTPOU3BOTHOM

K UCCIICAOBAHUIO (DYHKITHMA

Ha MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxnenue HanOoab1IeEr0

Y HaMEHBIIIETO 3HAYECHUS

HEeINpepbIBHON (YHKIIUU HA OTPE3KE.

IIpumenenne npon3BOIHON

JU1 HAXOKICHHSI HAWITYYlIETo
pelIeHNus B IPUKIIAIHBIX 3a7a4ax,
11 OTIPEJICNIEHUSI CKOPOCTH

Y YCKOPEHUS Ipoliecca, 3aJaHHOTO
bopmymoit unu rpaduKom.
Komnozunus ¢hyHKIui.

['eomeTpuyeckre 00pa3bl ypaBHCHUM

N HCPABCHCTB Ha KOOpIIHHaTHOfI
IIJIOCKOCTH

(GYHKIIMIA ¢ TTOMOIIBIO 3JIEMEHTAPHOTO
HUCCIIEI0BAaHUS U CBOMCTB KOMITO3UIIUH.
CtpouTh reoMeTpruecKue 00pas3bl
YPaBHEHHI U HEPABEHCTB

Ha KOOPJIMHATHOU IIOCKOCTH.
Hcnonp30BaTh NPOU3BOIHYIO

JUTSI CCIIeIOBaHUs (DYHKIINH

HAa MOHOTOHHOCTbB U 3KCTPEMYMBI;
HaXOJUTh HAaUOOJIbIlIEe U HAMMEHBIIIEE
3Ha4YeHUS (PYHKIIUU HETIPEPHIBHOM HA
OTpe3Ke; CTPOUTH rpapuku PyHKITHI
Ha OCHOBAaHHUM MPOBEICHHOTO
VCCIICIOBAHUSL.

Hcnonbs30BaTh NpOU3BOIHYIO

JUIS1 HAXOKJICHU S HAWJTyYlIero
peLIEeHUs B IPUKIAJIHBIX, B TOM YUCIIE
COLMAIBHO-DKOHOMUYECKUX, 3a7a4ax,
IUISL OIIPEJICIICHUSI CKOPOCTH

Y YCKOPEHUS MPOLIECCa, 3aJaHHOTO
dbopmyoit unu rpaduKom.

[Tosyuats mpeacTaBiIeHNE
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O IPUMCHCHNHA HpOPIBBOI[HOﬁ
B PA3JIMIHBIX OTPACIIIAX 3HAHUH

[TepBooOpasHasi 1 MHTETpAJ 12 [TepBooOpasHasi, OCHOBHOE CBOHCTBO OnepupoBath MOHATUSIMU:
nepBooOpa3ubiX. [leprooOpaszHbie nepBooOpa3Hasi v onpeeIeHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpan. Haxoauts nepBoodpasHble
HAaXOX/IEHUS NTePBOOOPA3HBIX. AJIIeMEHTapHbBIX QYHKUIUNA U BBIYUCIIATh
WNurerpan. I'eomeTpruyeckuii CMbICIT uHTerpai no gopmyne HeroTona—
UHTEerpana. Beruncienue Jleitonuma.

ONPEIEICHHOTO0 HHTETpaIa Haxonute miomanu miockux Guryp
o ¢popmyiie Herorona— JleliOHura. 1 00BEMBI TEJI C TOMOIIBIO
IIpuMeHeHre nHTerpana OINPEJETIEHHOIO0 HHTErpaIa.

JUTSI HAXOXASHUS TII01ae 3HAKOMUTBCSA ¢ MATEMaTUYECKUM
MJI0CKUX QPUTYp ¥ 00HEMOB MOJICTTUPOBAHUEM Ha MpUMEpPE
F€OMETPUYECKUX TE. muddepeHIanbHbIX YPaBHEHUH.
[Tpumepsl pemenni [TosyyaTh mpeacTaBiaeHUE O 3HAYCHUU
g depeHInaTbHbIX YpaBHEHUIL. BBEJICHMSI IOHATHS UHTETpaJia
MareMatnyeckoe MOIeIMPOBaHUE B Pa3BUTHUU MAaTEMaTHKHU

peabHBIX IPOLECCOB C TOMOIIBIO

muddepeHnnanbHbIX ypaBHEHUN

['paduku 14 Tpuronomerpuueckne GyHKINU, UX Hcnonb3oBath U(pOBBIE peCypChl

TPUTOHOMETPUYECKHUX CBOMCTBA U Tpadukmy. 11 TIOCTPOCHUS rpauKOB

GbyHKIMIA. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIHH

Tpuronomerpuueckue YPaBHEHUH C IOMOIIBIO Y U3YUYCHHUS UX CBOKCTB.

HEpABEHCTBA TPUTOHOMETPUYECKON OKPY>KHOCTH. Pemate Tpuronomerpuyeckue
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Pemenne TpuroHOMETpUIECKUX
HEPABEHCTB

YPaBHEHUS U OCYLIECTBIISTH OTOOD
KOpPHEHN C TOMOIIBIO
TPUTOHOMETPUYECKON

OKPYHOCTH.

[TpuMeHsTH (GOpPMYJIIBI TPUTOHOMETPUU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HUPPOBHIE PECYPCHI
JUIS IOCTPOEHHUSI M UCCIIEAOBaHUS
rpa@ukoB QyHKIMMA

HppaumonanbHele,
MOKa3aTelIbHbIE U
Jorapu(pMUIEeCKe
HEPABEHCTBA

24

OCHOBHBIE METO/IBI PELICHMS
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS
MppaluMOHaIbHBIX HEPABEHCTB.
I'padnyeckue MeTOABI peLLICHUS
MppanMOHaIbHbIX, IOKA3aTEIbHBIX

U JIorapu(pMUYECKUX ypaBHEHUN

Y HEPABECHCTB

[IpuMeHATH CBOMCTBA ITOKA3aTEIbHOU
1 jJorapudmuyeckoi pyHKIMMA

K PEIICHUIO TTOKa3aTEeIbHbIX

U JTorapu(MUUECKUX HEPABEHCTB.
O060CHOBaTh PABHOCHIILHOCTH
NEPEXO0JIOB.

Pewmats uppanuronanbHbie

1 KOMOMHUPOBaHHbIE

HEPABEHCTBA,

C IOMOILBIO PABHOCHJIBHBIX
NEPEXO0/I0B.

Hcnonb3oBaTh rpaduuecKue METObI
Y CBOMCTBA BXOJSIINX B YpaBHEHUE
WJIM HEPABEHCTBO (PYHKIUI

JUTSL petieHus 3a1aun
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Komnnekcuslie uncna 10 Kommekchsie uncia. Anredpanudeckas | OnepupoBaTh MOHATHSIMMU:
U TPUTOHOMETPHUUYECKAs (POPMBI 3aIIUCH | KOMIUIEKCHOE YMCIIO 1 MHOKECTBO
KOMILJIEKCHOT'O YHUCJIa. KOMILJIEKCHBIX YHCE]L.
ApudmeTnueckue onepanuu [IpeacTaBnsTh KOMIJIEKCHBIE YUCIIA
C KOMIIEKCHBIMH YUCIIAMH. B ajreOpanveckoi
N306paxeHne KOMIUIEKCHBIX YUCET U TPUTOHOMETPUYECKOU popMe.
Ha KOOPJIMHATHOM MJIOCKOCTH. Boinonssts apudmerrueckue
®opwmyiia Myaspa. Kopuu n-oit OIlepallU C HUMU.
CTENEHU U3 KOMIUIEKCHOIO YU CIIA. N300pakaTh KOMIUJIEKCHBIE YK CIIa
IIpuMeHeHne KOMIUIEKCHBIX YU CE Ha KOOPJAMHATHOM MJIOCKOCTH.
11 peleHust GU3NYECKuX [Tpumenste hopmyny Myaspa
Y F€OMETPUYECKUX 33]a4 Y TI0JIy4aTh MPEJCTABICHUE O KOPHX
n-OM CTETIEHH U3 KOMIUIEKCHOTO YUCIIa.
3HAaKOMUTHCA C PUMEPAMU
NPUMEHEHUSI KOMILJIEKCHBIX YHCET
JUIS PELLIEHUS TEOMETPUYECKUX
U pU3nUecKux 3aaa4y
HatypanbHble 1 1enble yncia 10 HatypasbHble U 11e1ble Yncia. OnepupoBaTh MOHATUSMH:

[IpumeHeHre MPU3HAKOB JICIUMOCTH
nenbix yncen, HOJ[ u HOK, octaTtkoB
o MOJyJIt0, anroputMa EBkimia
JUISL pEIICHMS 3a/1a4 B IEJIbIX YUCIIax

HATypaJbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATYPAJIbHBIX U LEBIX
YHCell.

Hcnonp30BaTh NpU3HAKU AETUMOCTH
LIEJIBIX YUCEIl; OCTATKU 10 MOYJIIO;
HO/l u HOK nHaTypanbHBIX 4ncCen;
anroput™ EBKkinaa mis peuenus
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3a]1a4.

3anuchIBaTh HATypaJIbHBIC YHCIIA

B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX
CUHCIICHHUS

Cucrembl palluOHAIIBHBIX, 12 Cucrema 1 COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh NOHATHIMU: CUCTEMA
UPPaLMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- Y COBOKYITHOCTbh YPABHEHUU
ITOKA3aTENbHBIX CJIEJICTBHSIL. Y HEPABEHCTB; PELIECHNE CUCTEMBI
1 JTIOrapu(pMUIECKUX OCHOBHBIE METO/IbI PEIICHHS] CUCTEM VI COBOKYITHOCTH; PABHOCHJIbHBIE
YPaBHEHHU Y COBOKYITHOCTEH PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICJICTBHUSI.
UppanOHaIbHBIX, I0KA3aTEIbHBIX Haxoauts pemenns cucrem
U JTOTapu(PMUUECKUX YPABHCHHM. Y COBOKYITHOCTEH LIEJIBIX
[IpumeHeHune ypaBHEHUN, CUCTEM paLMOHAIBHBIX, UPPALMOHAIBHBIX,
Y HEPABEHCTB K PEUICHUIO MOKa3aTeJIbHbIX U JJOrapu(PMUUYECKUX
MaTeMaTUYEeCKHX 3a/1a4 U 3a71a4 YPAaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTEN HAYKU IIprMeHATH CUCTEMBI yPABHEHUI
Y peaIbHOM JKU3HU, UHTEPIPETALUs K PELICHHUIO TEKCTOBBIX 3a1a4
IIOJIyYEHHBIX PE3YJIbTATOB U3 pa3IM4HbIX 00acTell 3HAaHUN
Y PEAIbHOM KU3HU;
MHTEPIIPETUPOBATH IOy YCHHBIE
peeHus.
Ucnonb3oBath UGpoBbIE
pecypebl
3ajauu ¢ mapaMmeTpamu 16 PanmonansHeie, MppallMOHAIIBHBIE, Bri6upats cioco0 perieHus

MOKa3aTeNIbHbIE, JIorapuMudecKue
Y TPUTOHOMETPUUYECKHUE YPABHEHHUS,

pairOHAJIbHBIX, UPpPAIIHOHAJIbHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(i)MI/I‘leCKI/IX
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HEPABEHCTBA U CUCTEMBI

C IapaMeTpaMH.

[TocTpoeHue u uccienoBanue
MaTeMaTUYECKUX MOJIEIIEH PEAJIBHBIX
CUTYyalll{ C IOMOIIBIO YPAaBHEHUH,
CHUCTEM YPAaBHECHMI U HEPABECHCTB

C IIapaMeTpaMu

U TPUTOHOMETPUUECKUX YPaBHEHUN
Y HEPABEHCTB, COJIePKAIINX
MOJAYJIU U apaMeTphI.

[IpumensTh rpaduueckue

Y QaHAJMTHYECKUE METOJIBI IS
pelIeHus ypaBHEHUH U HEPABEHCTB
C mapaMeTpaMu, a TaKxKe
uccien0BaHne GyHKIUNA METOIaMuU
MaTEMaTUYECKOTO aHaIN3a.
CTpouTh U UCCIEN0BATD
MaTEeMaTUYECKHUE MOJICTTH PEATbHBIX
CUTYallUM C IOMOIIBIO YPABHEHUH,
HEPaBEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 06001ICHHE,
cUCTeMaTHu3aIusl 3HaHUM

16

OCHOBHBIE TIOHSATHSA U METOBI Kypca,
000011IeHrE ¥ cCUCTEMATHU3AlINs 3HAHUNA

MonenupoBaTh peajibHble CUTYaluH
Ha A3bIKE aNreOpbl, COCTABIATh
BBIPKEHUS, ypaBHEHUS, HEPABEHCTBA
U MX CHCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH

C UCTIOJIb30BAaHUEM alapara aiareopsl,
MHTEPIPETUPOBATH MMOTYYCHHBIN
pe3yJbTar.

[TpumensTh QyHKIIH

I MOZICJIMPOBAHUSA U HCCIIEI0OBAHUS
peanbHBIX MPOIECCOB.
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Peate nmpukiagHbie 3a/1a4u,

B TOM YHCJIE€ COI[UATIbHO-
HKOHOMHUYECKOTO U (PU3HUUECKOTO
XapakTepa, CPeCTBAMU AIreOphI
1 MaTeMaTUYECKOr0 aHaIn3a

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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PABOYAS ITPOT'PAMMA YYUEGBHOTI'O KYPCA
«T'EOMETPUS»

IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBAsSETCS OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEAHEr0 OOLIEro
oOpa3oBaHMsl, TaK KaKk 00€CIIeYMBAET BO3MOXXHOCTb N3YYEHMSI TUCLHUIUINH €CTECTBEHHO-
HAay4YHOM HAIPABJICHHOCTH W IPEIMETOB TyMaHUTapHOro mukia. Jlorumdeckoe
MBIIUICHHE, (QOpMHUpYEMOe TpU H3YYEHUH OOYYAIOIIMMUCS TOHSATUIHBIX OCHOB
r€OMETPUM, NPHU JI0KA3aTEIbCTBE TEOPEM M IOCTPOECHUH LEMOYKH JIOTHYECKHUX
YTBEPKACHUW NP PELIEHUHA T€OMETPUYECKUX 3a7a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TMIIOTE3bl HENOCPEACTBEHHO UCIIOJIB3YIOTCS IPH PEILIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOT O
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

[lenp ocBoeHusi mporpaMmbl ydeOHOTO Kypca «['eomerpusi» Ha yriyOJeHHOM
YpPOBHE — pa3BUTHE WHAMBHUAYAIbHBIX CIIOCOOHOCTEH OOydaroluXCsl MPU H3yUYEeHUHU
reOMEeTpUHU, KaK COCTaBIISIONIEH MpeaAMEeTHON obsactu «MaTtemaTtuka u HHGOpPMaTHUKay
yepe3 oOecrieyeHre BO3MOXHOCTH IMPUOOPETEHHUS M MCIONIb30BaHMs Ooiiee TITyOOKHX
r€OMETPUYECKUX 3HAHUW M JACUCTBUM, CEUU(PUUHBIX TEOMETPHUH, M HEOOXOIUMBIX
JJI YCIIEHIHOTO NPO(eCcCHOHAIBHOIO 00pa30BaHUs, CBSI3aHHOI'O C HCIOJIb30BaHUEM
MAaTE€MAaTHKH.

[IpuoputeTHBIMM 3aJjayaMy Kypca TE€OMETPUM Ha YIiayOJIEHHOM YpOBHE,
pacIIMpPSIIONIMMU U yCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne MPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHPOBOU KYJBTYPbI
1 (OpMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FEOMETPUH C OKPYKAIOIIUM MUPOM,;

(opMHpOBaHKE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypaxX Kak O BaXKHEHIINX
MaTEMaTUYECKUX MOJIENAX, IO3BOJSIOIIMX OINKCHIBaTh M M3y4daTh DPa3HbIC SIBICHUSA
OKPY’KaroIIero MHpa, 3HAHHWE IOHATUHMHOIO ammnapara mno pasgeny «Crepeomerpus»
y4eOHOro Kypca reOMeTpuH;

dbopMupoBaHHE YMEHHUS BIIAJETh OCHOBHBIMHU MOHITHSIMH O MPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMHU CBOWMCTBAMHM, 3HAHUE TeOpeM, (GOpPMyJI U YMEHHUE UX
IPUMEHSTh, YMEHHUsl JI0Ka3blBaTb TEOPEMbl M HAaXOAWUTh HECTAHJAPTHBIE CHOCOOBI
peuIeHus 3a1a4;

dbopMUpOBaHNE YMEHUS PACIIO3HABATh HA YEPTEkKaX, MOJCIIAX U B PEATbHOM MHUpE
MHOTOTPAaHHMKH U T€Jla BPAILEHUs], KOHCTPYUPOBATh TEOMETPUUECKNE MOJIETIH;

dbopMUpoBaHHE TIOHMMaHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO TIOCTPOCHHS
MaTeMaTHYECKUX Teopuil, (QOpMUpOBAaHHWE TIOHHMAHUS POJU AaKCUOMATHKH IpH
IIPOBEJICHUN PACCYKIACHNN;

(dopMHpOBaHME YMEHMsI BIAJAETh METOJAaMU JOKa3aTeIbCTB U  aJFOPUTMOB
peuIeHUs, YMEHU UX NPUMEHATh, IIPOBOJAUTH JIOKA3ATEIbHBIE PACCYKICHUSA B XOZC
pELICHNs CTEPEOMETPUUYECKUX 3a7a4 M 3aJa4 C NPAKTHYECKUM COACP/KAHHUEM,
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(dbopMHUpoBaHHE MPEJCTABICHUS O HEOOXOJUMOCTH JOKA3aTeNbCTB MpU OOOCHOBAaHUU
MaTEMaTUYECKUX YTBEPXKICHUA U POJIM aKCMOMATUKU B IMPOBEJACHHUM JI€TyKTUBHBIX
pacCyKIEeHNH;

pa3BUTHE U COBEPUICHCTBOBAHNE MHTEIJIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOydaromuxcsi,  MO3HABAaTENbHOM  AKTUBHOCTH,  HMCCIEJOBATEIbCKUX  yYMEHHIA,
KPUTUYHOCTH MBILUICHHS], HHTEPECa K U3YUYEHUIO T€OMETPHH;

dbopmupoBanue (yHKIMOHATIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHUS
pacno3HaBaTh MPOSIBJICHUS T€OMETPUUYECKUX MOHATHUI, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX >KU3HEHHBIX CHUTYyalUsX M NPU M3YUYEHUH APYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUS]  3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS  PEATBbHBIX
CUTYallMil, HCCIEAOBAHUS TMOCTPOCHHBIX MOJEIe, HMHTEePIPEeTAlMH TOTYyYEHHBIX
PE3yJIbTATOB.

OCHOBHBIMHU COJIEpKAaTEIIbHBIMUA JIMHUSIMUA y4eOHOro Kkypca «l'eomerpusi» B
10-11 xnaccax sBustorcs: «lIpsiMble M IUTIOCKOCTH B IPOCTPAHCTBEY,
«Mmuororpannukmn», «Tena BpameHus», «BEKTOppl U KOOPAWHATHI B NPOCTPAHCTBEY,
«JIBUKEHNS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B DPI'OC COO TpeboBaHUME «YMETh OIEPUPOBATH
MOHITUSIMIY», PEJIEBAaHTHBIX T'€OMETPUM Ha YIiIyOJNeHHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEpP)KATENbHBIM JIMHUAM Yy4eOHOro Kypca, a
(dbopMHUpOBaHUE JIOTUYECKUX YMEHUN pacrpeiesieTcs He TOJIbKO M0 COJIepKaTeIbHBIM
JUHUSAM, HO U 10 roaam oOyuenus. CoxeprkaHue 00pa3oBaHHUs, COOTBETCTBYIOIIEE
NPEAMETHBIM pe3yjbTaTaM OCBOCHHS paldoyeld MpOrpaMMbl, pPacHpeieeHHbBIM IO
rojaM oOydYeHHs, CTPYKTYpPUPOBAHO TakuM oOOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIIHAIBHBIM ~ BONpOocaM oOyyaromuecss oOpallajuch HEOJHOKPATHO, YTO
MO3BOJISIET OPraHU30BATh OBJIAJICHUE TIECOMETPUYECKHMMH TOHATUSMU M HaBbIKaMH
MOCIIEAOBATEIBHO M MOCTYMATENbHO, C COOMIOACHUEM MPUHLMIA MPEEMCTBEHHOCTH, a
HOBBIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHCTEMY TE€OMETPUYECKUX IPEICTaBICHUN
o0Oy4Jaronmxcsi, pacupssi U yriryosiss ee, 00pas3ys NpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexos k U3yUYEHUIO FTEOMETPUU HA YTITyOJICHHOM YPOBHE MTO3BOJISET:

co3AaTh yciuoBus s AuddepeHuanuu 00ydeHus, TOCTPOSHUS WHIUBUTY AJIbHBIX
o0pa3oBaTeNbHBIX MpPOTpamMM, 00ECIEUUTh YriayOJIeHHOE H3Yy4YeHHE T€OMETPHHM Kak
COCTaBIIsIONIEH yueOHOro npeamera «MareMaTukay;

NOJATOTOBUTH OOYyYarOUIUXCS K MPOJIOJDKEHUIO M3YUYEHHUsT MaTeMaTUKU C Y4ETOM
BbIOOpa Oynymiedt mpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXIy OOIIUM U
npodeccuoHaTbHBIM 00pa30BaHUEM.

OO0miee 4KciIO 4acoB, pEKOMEHIOBAHHBIX JUISl U3YUYEHHUsI Y4E€OHOTO Kypca
«I'eomeTtpusi» Ha yriyorneHHoM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 yaca
B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hefienio).
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COIEPKAHUE OBYYEHMUA

10 KVIACC

IIpsiMble U VIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU
Y CIIEJCTBHS U3 HUX.

B3anmHoe pacmnosiokeHue IpsAMBIX B NIPOCTPAHCTBE:  IEpECEKaroIuecs,
IapajulesIbHblE M CKpEIIMBAOIIMECS INpsAMbIe. [IpU3HAKM CKpPEIMBAONIUMXCS MPSMBIX.
[TapannenbHOCTh NPSAMBIX M IJIOCKOCTEHW B MPOCTPAHCTBE: IMApAJUIENbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MTApaJUIEIbBHOCTD TPEX NPSIMBIX, IAPAIIIETBHOCTD IPSAMOM U INIOCKOCTH.
[TapansensHoe M UEHTpaAJbHOE MPOEKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapajlieIbHOr0 MpoeKkTupoBaHus. M3o0paxkeHue duryp B MapauiebHOU
IIPOCKIMU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJd MEXAY IPAMBIMU B
npoctpancTBe. [lapannenbHOCTh IMJIOCKOCTEW: MapajulelibHbIE IJIOCKOCTH, CBOMCTBA
napajuielbHBIX MIOCKOCcTel. [IpocTeiimme npocTpaHCTBeHHBIE (PUTYPHI HA TUIOCKOCTH:
TETPadp, NapAJIIEIEIUIIE, IOCTPOCHUE CEUEHUN.

[leprieHIUKYASAPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHAUKYJSPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPsAMBIC MMAPAIIIEIbHBIE U IEPIECHINUKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MIEPIICHIUKYJSIPHOCTH HPSIMOM M IIOCKOCTH, TEOPEMA O NMPSAMOM MEPIECHIUKYISIPHOU
IJI0CKOCTH. OpTOroHambHOE MpOEKTUpOoBaHUE. [lepneHAuKyIslp W HAaKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM J0 IIJIOCKOCTH, IIPOCKIUS
¢burypsl Ha IJIOCKOCTb. [leprieHIUKYISPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJISIPHOCTH JIBYX IIJIOCKOCTEH. Teopema 0 Tpex MepIeHIUKYIISpaXx.

VYribl B MPOCTPAHCTBE: YIOJI MEXKAY IPSAMOW M IJIOCKOCTBIO, IBYTPAaHHBIM YTroOJ,
JMHEWHBIA yTOJI IBYTPAHHOIO yriyia. TpeXrpaHHbli U MHOrOrpaHHble yriibl. CBOKCTBA
IUIOCKUX YIVIOB MHOrorpaHforo yria. CBoWcTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIA.

MHOrorpaHHUKHU

Byl MHOTOTpaHHUKOB, pa3BepTKa MHOTOrpaHHUKA. [Ipu3ma: n-yrosibHas npusma,
npsiMasi M HAKJIOHHAs TMpU3MbI, OOKOBas M TOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN apaJuIeNEuIea U ero ceorcTBa. KpaTtuaiiimre myti
Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Ounepa. I[IpoctpancTBeHHas Teopema
[Tudaropa. [Mupamuaa: n-yronpHasi NUpaMmujaa, MpaBuibHAsS U YCEUCHHAs MUPAMUIBI.
CpoiictBa pebep U OOKOBBIX TpaHel TpaBWiIbHOW mupamuabl. [lpaBuibHbBIE
MHOTOTPAaHHHMKH: MpaBWIbHAsg TMpU3MAa W TMpPaBUJIbHASA NHUpPaMUIa, NPaBUIbHAA
TpeyroyibHasi MUpaMKia U TMPaBUWIbHBIA TeTpadip, kyO. [IpencraBiennue o nmpaBUIIbHBIX
MHOTOTPAaHHUKAX: OKTa3JIp, JOJAEKa’Ap U UKOCAIP.

Boluucienue 31eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHand, yribl. [Lmomanb
OOKOBOI MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSAMOU MPU3MBI, TIIOIIalb OCHOBAHUH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTU MpsiMOW mpu3Mbl. [Lnomans G0KOBOM MOBEPXHOCTH

Y MIOBEPXHOCTH MPABWJIBHOW MUPAMUbI, TEOPEMA O TUIOIAIA YCEUYEHHON TUPAMU/IBI.
CuMMeTpusi B TIPOCTPAHCTBE.  JJIEMEHTbl ~ CUMMETPUU  MPABUIIBHBIX

MHOTOTrpaHHUKOB. CHUMMeTpusi B  MPaBUILHOM  MHOTOTPaHHUKE:  CHUMMETPHS

napajuiejenuIesa, CUMMETPUS NPAaBWIBHBIX IIPU3M, CHUMMETpPUS  IPAaBWIBHOU
MIAPaMUIBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIC, COHAIPABICHHbBIE W IPOTUBOIOJIOKHO HANpPABICHHBIE
BEKTOpBl. PaBeHCTBO BEKTOPOB. [[€WCTBHS € BEKTOpPaMH: CJIOXKEHHE W BBIYMTAHHE
BEKTOPOB, CyMMa HECKOJBbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBoiicTBa
CJI0KEeHUS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOPa Ha 4Kciio. [[oHsTHE KOMITJIaHApHBIE
BeKTOpHI. lIpu3Hak koMIUTaHapHOCTH Tpex BEKTOpoB. [IpaBmiio mnapamnenenunesna.
Teopema 0 pa3noKeHUU BEKTOPA IO TPEM HEKOMILJIaHAPHBIM BeKTOopaM. [IpsmMoyrosibHas
cuctemMa KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. CBSI3b  MEXKIY
KOOpJAMHATaMH BEKTOpa W KOOPJAMHATAMM TOYEK. YTOJ MEXAY BekTopamu. CkalsapHOe
MIPOU3BEICHNE BEKTOPOB.

11 KUIIACC

TeJsia BpameHust

[TonsTHst: HUIUHAPUYECKAs TOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb, ChepuuecKas
MOBEPXHOCTh, OOpa3yromue TMoBepxXHOocTe. Tema BpamieHus: HWIMHAP, KOHYC,
yCeueHHBI KOHYC, c(epa, map. Bzaumuoe pacmnonoxenue cdepbl U IUIOCKOCTH,
KacaTtesbHasl INIOCKOCTh K cpepe. 300paxeHue Ten BpalieHus Ha INockocTH. Pa3zBepTka
IMHIpPA U KoHyca. CuMMeTpust cepsl U mmapa.

O6beM. OcHOBHBIE CBOICTBAa 00beMOB Teld. Teopema 06 00bemMe MPSIMOYTOIBHOTO
napajulefenunesna M ciaeacrtsusd u3 Hee. OO0beM NpsIMOM M HAKJIOHHOW TNPU3MBI,
WIMHIpPA, TUPaMUIbI U KoHyca. O0beM I1apa 1 mapoBOro CErMeHTa.

KomOuHanuy ten BpamieHus 1 MHOrorpaHHukoB. [lpu3ma, BnucanHast B HUIMHAPD,
onucaHHast okoJio umHApa. [lepeceuenue cdepsl u mapa c miockoctsro. Kacanue mapa
u ceprl TIOCKOCTHIO. [TOHSATHE MHOTOTpaHHHMKA, OTIMCAHHOTO OKOJIO cephl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BpalllEHUSI.

[Tnomanb MTOBEpXHOCTH UIIMH/IPA, KOHYCa, IIToMmas cepsl u ee uacteil. [lomodue
B npoctpancTBe. OTHOIIIEHHE 00BEMOB, IUIONIAACH MOBEPXHOCTEH MOJOOHBIX (GUTyp.
[Ipeobpa3oBanue mogoOusi, romoTeTHs. Pemienwe 3agady  Ha  IUIOCKOCTH €
UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoenne cedyeHW MHOTOTPAHHUKOB M TE€J BpAIICHUS: CEUYCHUS IWJIMHIPA
(mapanenbHO U NEPIEHIUKYISIPHO OCH), CEYEHUs] KOHyca (IapajuleIbHOE OCHOBAHMIO
U TPOXOJsIlee Yepe3 BEPIINHY), CEUCHHUS 1apa, METOAbl IOCTPOEHUSI CEUEHUN: METOT
CJIEIOB, METOJ1 BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepauuu Haj BeKTOpamMu. BeKkTOpHOE yMHOKEHHE
BeKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXKeHHUs. [IpsMoyronbHasi cuctemMa KOOpJIUHAT
B poctpancTBe. Koopaunatel BekTopa. Pasnoxkenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEUICHUN T€OMETPUUECKUX 3a/1au.

J{BMKEeHHs B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OtoOpaxkenus. J[BrkeHus u paBeHCTBO duryp. Obmume
CBOMCTBA JBWXKEHUW. Buabl ABWKEHUN: MApAJUICIbHBIM IEPEHOC, UEHTPAIbHAA
CUMMETpHS, 3€pKallbHasi CUMMETpHs, IMOBOPOT BOKpyr mnpsimoil. IIpeoOpazoBanus
nono6us. [Ipsimas u cdepa Diinepa.

IHPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kacca oOyJaromuiicss Hay4YnuTCs:

CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHUSMU CTEPEOMETPHH NPU PELICHUH
3a/1a4y ¥ MPOBEJICHUHA MaTEMAaTUYECKUX PACCYKIECHUM;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CJHEACTBHA W3 HUX I[PU PEUICHUH
reOMETPUYECKHX 3a]1aY;

KJaccu(pUIMPOBaTh  B3aUMHOE  PACIOJIOKEHHE TMPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OINEpPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE:
MEXAY MPSMBIMU B IPOCTPAHCTBE, MEXKIY PSIMOM U MIIOCKOCTBIO;

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU, CBI3AHHBIMUA C MHOTOIPaHHUKAMH;

CBOOOJIHO pacro3HaBaThb OCHOBHBIE BUIbl MHOTOIPAHHHUKOB (IIpU3Ma, MUPAMUJIA,
PSIMOYTOJILHBIN TTapajuiesienune, Kyo);

KJ1acCu(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAas OCHOBAHUS ISl KIIaCCU(UKALINM;

CBOOOZHO ONEPUPOBATH MOHSTUAMHU, CBSI3AaHHBIMH C CEYCHHEM MHOTOTPaHHHUKOB
IUIOCKOCTBIO;

BBITMOJIHATH NapajuieIbHOE, IEHTPATLHOE U OPTOrOHATIBHOE MPOSKTHPOBaHUE QUTYD
Ha TUIOCKOCTb, BBIIOJIHATH U300pakeHus (JUryp Ha MIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOIPAHHUKOB pAa3IMYHBIMM METOJAaMH, BBIITOJIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUI CBEPXY,
cOOKy, CHUBY;

BBIUKCIIATh IUIOMIAA TOBEPXHOCTE MHOIOTPaHHUKOB (MpU3Ma, NHUpPaAMUIA),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (pOopMyT;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LEHTpP, OCh
U TUIOCKOCTh CHUMMETPHH, HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpHI;

CBOOOHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIIMMH BEKTOpPaM U KOOpJIMHATAM
B IIPOCTPAHCTBE;

BBITIOJIHATH JEHCTBUS HaJl BEKTOPAMU;

pemaTh 3a/ladyd Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHM M HAXO0XKIIEHUE
F€OMETPUYECKUX  BEJIUYMH, IPUMEHSASI H3BECTHBIE METOJAbl IPU  PELICHUHU
MaTEMaTUYECKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;
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OPUMEHSTh  MPOCTEHIMe  MNporpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKUX 3a/1a4;

W3BJICKaTh,  MpeoOpa3oBbIBATh M WHTEPOPETHPOBATH  MHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, NpeICTaBICHHYIO Ha 4YepTekax U
pHUCYHKaX;

MPUMEHATh TOJyYEHHbIE 3HAHUS Ha TMPAKTHKE: CPaBHUBATh U aHAJIU3UPOBATH
peanbHble CUTyalluH, MPUMEHSTh U3YUYEHHBIC MOHATHS B MPOIECCE MOUCKA PEeLICHUs
MaTEeMaTUYeCKu CHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYalluu
Ha S3bIKE TEOMETPUM, HCCIEA0BATh IOCTPOCHHBIE MOJENU C HCIHOJb30BaHUEM
r€OMETPUYECKUX TIOHATHI U TeopeM, anmnapara aareOpbl, pelaTh MpakTUYeCKUe 3a/1a4Hu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEITUUHH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTallax Pa3BUTHSA F€OMETPUU KaK COCTaBHOM
4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kjacca oOyJaromuiicss Hay4nuTCs:

CBOOOTHO OIIEPUPOBATH MOHSATUIMHU, CBSI3aHHBIMHU C IIMJITMHIPUIECKON, KOHUYECKON
1 c(hepruIeCcKOi TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TIOJTyYCHHS;

OTIEpUPOBATH TIOHATHUSMH, CBSI3aHHBIMHY C T€JIAMU BPAICHHS: [IWJIMHAPOM, KOHYCOM,
chepoii u mapowm;

pacno3HaBaTh Tella BpaileHus (IUIUHAP, KOHYC, cdepa U I1ap) U OOBICHITH
CIOCOOBI MOJTYUYEHHUS TEJ BPaIllCHHUS;

KJ1accu(UIIMPOBATH B3aUMHOE PACTIONOKEeHHE C(ephl U MIOCKOCTH;

BBIYKCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUs, 00BEMBI
U IUJIOIIAM TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BPAILECHHUS, T€OMETPUUECKUX Tell
C IpUMeHEeHUEM (HOpMYT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAITUSIMU TEJ BpaIllEHUs
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIUCAHHBINA B cepy U OMUCAHHBINA OKOJIO cephl,
cdepa, BnucaHHas B MHOTOTPaHHUK WJIU TEJIO BPAIlICHHUS,;

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAIMA TOBEPXHOCTEH H 00beMamu
MMOJOOHBIX TEJI,

n300paxkarh u3y4daembie (UTYpBI, BBITIONHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJI BpaIllCHUS,

U3BJICKAaTh,  MHTEPOPETHPOBATH W  NIpeoOpa3oBbIBaTh  HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpPeICTaBICHHYIO Ha 4YepTekKax U
PUCYHKaX;

CBO6OI[HO OIICPUPOBATH ITOHATHUEM BCKTOP B IIPOCTPAHCTBC,

BBIIIOJIHATD OIICpAall Ha BEKTOPAMMU,

3a1aBaTh IIJIOCKOCTb YPABHCHHUCM B ,IICK&pTOBOfI CUCTEME KOOPAHUHAT,

peuiatb ICOMCTPUYICCKUC 3adadd Ha BbIYHUCIICHUC YIJIOB MCXKIY IIPAMBIMH U
IMJIOCKOCTAMM, BBIYMCICHHC paCCTOHHI/Iﬁ OT TOYKH [O0 IINIOCKOCTH, B IICJIOM, HA
IMPUMCHCHUEC BEKTOPHO-KOOPANMHATHOI'O METOAA IIPU PCIICHUU
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CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHUI,

BBITIOJTHSTh M300pa)KEHNST MHOTOTPAHHUKOM U TEJ BPAIICHUS MPHU MapauieIbHOM
MepeHoce, EHTPAIbHOW CUMMETPUH, 3€pKaIbHOW CUMMETPHUH, NMPU MOBOPOTE BOKPYT
psIMOiA, MpeoOpa3oBaHus OI00US;

CTPOUTh CEYEHHS] MHOIOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS UWIMHApA
(mapajuieIbHO U MEPHEHIUKYJISIPHO OCH), C€YEHHUs KOHYyca (MapauieIbHOe OCHOBAHUIO
Y IIPOXOJIAIllee Yepe3 BEPILMHY ), CEUCHHUS 11apa;

HCIIOJIb30BaTh METO/bl MTOCTPOEHUSI CEYEHUIN: METOJ1 CIEJ0B, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMS, METO/] TIEPEHOCA CEKYIIIEH TUIOCKOCTH;

JI0Ka3bIBATh T€OMETPUUECKUE YTBEPKICHUS;

OPUMEHATh T€OMETpUYECKUEe (aKThl Uil PELIECHUs CTEPEOMETPUYECKUX 3a/ad,
IPEANnojaraloliuX HECKOJbKO IIAroB pPEIICHUS, €CIIA YCJIOBUSI MPUMEHEHHUS 3a/laHbl
B SIBHOW U HESIBHOU popMme;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHWA U HaXOXKICHUE
T€OMETPUUYECKUX BEITNYHH;

MIPUMEHSATh IPOTPAMMHBIE CPEJICTBA U JEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI
P PELIEHUU CTEPEOMETPUYECKUX 3a]1aY;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS HAa TMpaKTUKe: CpPaBHUBATh, aHAJIU3UPOBATH
Y OIICHUBATh PEANTbHBIC CUTYAIlUU, TPUMEHITh N3y4YCHHbBIC TIOHSTHS, TEOPEMBI, CBOMCTBA
B IIpollecCe TMOUCKA PEIICHUS MAaTeMaTH4eCKu CQHOPMYIUPOBAHHON MPOOIIEMBI,
MOJICIUPOBATH PEabHBIC CUTYAIIMH Ha SI3bIKE TEOMETPHH, MCCIIEIOBATh TTOCTPOCHHBIC
MOJICNIA C MCTOJIb30BAaHUEM T€OMETPUYECKUX MOHATUNA W TEOpeM, ammapara ainreOpsi,
penaTh NPakTUYECKUE 3a]1a4M, CBSI3aHHbIE C HAXOXKACHUEM T€OMETPUUECKUX BEJIMUNH;

MMETh MPEACTABICHHS] 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUU KaK COCTaBHOM
4acTH (PyH/IaMEHTA PAa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HazBanue Konnuectso OCHOBHBIE BUJIBI IEATEIBHOCTH
OcHOBHOE coJiepKaHHe
paszzena (TemMbl) Kypca 4acoB yyamuxcs
BBenenune B crepeomeTprio 23 OCHOBHBIE TPOCTPAHCTBEHHBIE OmnpenensTs MI0CKOCTh KaK QUrypy,

burypsl.
[TonaTus crepeoMeTpun: TOUKa,

npsiMast, III0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUIIa H300PAKECHUS

Ha PUCYHKE IJIOCKOCTH, TapauIeTbHBIX
NPSAMBIX (OTPE3KOB), CEPEAUHBI
OTpE3Ka.

[TonsaTus: nepecekaromuecs IOCKOCTH,
nepecekaromecs npsmast i IIOCKOCTb;
MOJYTIPOCTPAHCTBO.

MHororpaHHuKH, U300paxxeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOUINX OObEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX.

Crioco0sl 3a1aHus IPSIMBIX

Y TJIOCKOCTEU B MPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. 3o0paxenue ceueHUi

B KOTOPOU BBIMOJIHSETCS INIAHUMETPUSL.
JlemaTte mpocTenIme JIOrnuecKue
BBIBO/IbI U3 aKCUOMATHKH TIJIOCKOCTH.
[IpuBOIUTHE IPUMEPHI PEATIBHBIX
00BEKTOB, HI€aTN3aUE KOTOPBIX
SBJISIFOTCSI aKCUOMBI T€OMETPHHU.
N3yyaTh, npUMEHSATH TPUHIIUIIBI
MIOCTPOEHHUS CEUYCHUM.

Hcnonp30Bath 1151 TOCTPOCHUS
CEYEHU METOJI CIEA0B, METO/
BHYTPEHHETO ITPOEKTUPOBAHUS, METO
NIEPEHOCA CEKYIIEN MIOCKOCTH.
Pemars cTepeomerpuyeckue 3anadn:
Ha OIIPE/CIICHUE BUA CEYEHUs

Y HaXO0XKJICHUE €TO0 IUIOIIAIH.
AKTyanu3upoBaTh GaKkThl U METO/IBI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

Hcnosnb30BaTh Ipy peLICeHUH 3a1a4
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nupamMuibl, Ky0a U IpuU3Mbl, KOTOPbIE
MIPOXOJIAT Yepe3 Uux peodpa.
N3o0pakeHne nepeceyeHus
MOJIYYEHHBIX TIOCKOCTEH.
PackparmBaHue moCTpOEHHBIX CEUSHUN
Pa3HBIMU [IBETAMH.

Merton cnefoB i1l HOCTPOSHUS
ceueHuil. CBOICTBA EpeceUeHM
IPSAMBIX U II0cKocTen. [locTpoenue
CeUeHUH B MUpaMuje, KyOe 1mo TpeM
ToukaM Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEXKEH 1 3aIUCh [Iar0B
MOCTPOCHHUSI.

IToBTOpEHNE IUIAHUMETPUMU.

Teopema 0 MpoNnOpPIHOHATBHBIX
otpeskax. [loobue TpeyroibHUKOB.
Teopema Menenas. Pacuerst

B CCUCHUSX HA BBIHOCHBIX YEPTEKaAX.
HcTtopust pa3BuTus IIIaHUMETPUU

U CTEpEOMETPUU

CJIeIyIOIME MITAHUMETPUIECKUE (PAKTHI
Y METOJIBIL:

Teopempr Paneca

¥ O IPONOPLUHUOHATBHBIX OTPE3KaAX.
AJITOpHATM JIEJIEHHS OTpE3Ka

Ha n paBHbIX yacteil. Teopema
Menenas.

PaBHOOEApEHHBIN TPEYTONHHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOJIbHHUK.
CBONCTBO CpeHEeN JIUHUHN
TPEYTrOJbHUKA.

CBOICTBO OMCCEKTPHUCHI yTIIa
TPEYTrOJIbHUKA.

CBOMCTBO M€JIMaH TPEYTOJIbHUKA.
[Ipu3Haku nogo0us TPEYTrOJIbHUKOB.
[Tosyuats mpeacTaBICHUS

00 OCHOBHBIX 3TaIax pa3BUTHS
r€OMETPUHU KaK COCTABHOW YacCTH
dbyHIaMEeHTa pa3BUTHS TEXHOJIOT U

B3aumMHoe pacrionoxenue
MPSIMBIX B IPOCTPAHCTBE

B3anmHo€e pacnosioxkeHne npsmbIxX

B IpocTpaHcTBe. CKpeIMBaIOMIHECs
npsimMble. [[pU3HaKu CKpeIMBarOIMUXCS
MPSIMBIX.

[TapannenbHbIE IPSMBIE

Knaccudunuposats B3auMHOE
PacroJI0KEeHUE MPSMBIX

B TIPOCTPAHCTBE, MILTIOCTPUPYSI
PUCYHKaMH ¥ IPUBOS IPUMEPHI
Y3 PECAIbHOU )KU3HU.
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B IpocTpaHcTBe. Teopema

0 CYILIECTBOBAHWUU U €IMHCTBEHHOCTH
IIPSIMOU MTAPAIIIETBHON JaHHON
IIPSMOU, IPOXOJSIIEN YePE3 TOUKY
MPOCTPAHCTBA U HE JICKAILIEH

Ha TAaHHOU IIPSMOM.

Jlemma o0 nepecedyeHnH napajuieIbHbIX
IIPSAMBIX IIJIOCKOCTHIO. [lapamnensHoCTh
Tpex npsAMbIX. Teopema o Tpex
napajuieIbHbIX IPSIMBIX.

TeopeMa 0 CKpeMBAOIINUXCS MPSIMBIX.
[TapannenbHOE IPOECKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA MTapaIETLHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTyp B apauieIbHOU
IIPOEKLINN.

IlenTpanpHas MpOEKIUS.

VY01 C COHAIIPABIEHHBIMU CTOPOHAMU.
YToa Mexay IpsSMbIMU.

3aaun Ha T0Ka3aTEIbCTBO

Y HCCIIEIOBAHUE, CBSI3aHHbBIC

C PACIOJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

0 CYILECTBOBAHNHU U €IMHCTBEHHOCTHU
MapAJUICIIBHON MPAMOM, TPOXOASIIEH
Yepe3 TOUKY IPOCTPAHCTBA

Y HE JIe)KaIlleW Ha APYroM NpsiMoi;
JIEMMY O IIEPECEYEHUN IIIIOCKOCTH
JBYMS [TAPAJUICIIbHBIMU PSIMBIMU;
TEOPEMY O TPEX MapaJLIEIbHBIX
IIPSIMBIX.

Jloka3bIBaTh NMPU3HAK
CKPEILMBAIOIINXCS IPSIMBIX, TEOPEMY

0 CKpPEUIMBAIOIIUXCS TPSAMBIX.
JI0Ka3bpIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAITPABJICHHBIMA CTOPOHAMM.
OOBSCHATD, UTO HA3bIBACTCS
[apaJuyIeIbHbIM U LEHTPAIbHBIM
ITPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS
IPOEKTUPOBAaHKE (PUTYP HA MJIOCKOCTb.
JIoKa3pIBaTh CBOVCTBA MTAPAJUIEIIBHOTO
IIPOEKTUPOBAHMUSL.

N3o0paxkaTs B mapajiebHON
IIPOCKLIUU PA3HbIE T€OMETPUYECKUE
burypsl.

Pewrats crepeomeTpuueckue 3aaauu
Ha JJOKa3aTeIbCTBO U UCCIIEIOBAHMUE,
CBsI3aHHBIE C PACIIOJIOKEHHUEM IIPSMBIX
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B ITPOCTPAHCTBE.
[TpoBOIUTH JOKA3aTEIbHBIE
paccy>XJIeHus IpU pelIeHUU
reOMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aHMHBIM PacHOJIOKEHUEM
IPSIMBIX B POCTPAHCTBE.
CpaBHUBaTh, aHATU3UPOBATH

Y OLICHUBATh YTBEPKIEHUS C 1ENbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYkKICHUN.
MonennpoBaTh peajibHbIE CUTYaLINH,
CBSI3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM MTPSIMBIX

B IPOCTPAHCTBE, Ha A3bIKE T€OMETPHUU.
HccnenoBats NOCTPOEHHBIE MOJIEIIH

C UCITOJIb30BAaHUEM F€OMETPUYECKHUX
TOHATUN U TEOPEM, arrapaTa aireopsl,
TU(POBBIX PECYPCOB.

[TonyuaTs npeacTaBieHue

0 LIEHTPAJILHOM ITPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
NEPCIIEKTUBBI

[TapaniaenbHOCTB NPSAMBIX
U IUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsATHA: TapaTIENBHOCTD IPAMOU
Y IJIOCKOCTH B IPOCTPAHCTBE.
IIpr3Hak napamuieIbHOCTH IIPAMOMN

Knaccuduimposats B3auMHoe
PACIIOJIO0KEHUE MPSMOU U TIJIOCKOCTH
B IIPOCTPAHCTBE, TPUBOIS
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1 mockoctu. CBoiicTBa
[MAPAILICITBHOCTHU MPSIMOU U TNTIOCKOCTH.
['eomeTpuueckue 3a1aun

Ha BBIYMCJICHUE U JI0KA3aTeJIbCTBO,
CBSI3aHHBIE C MMAPAIUIEIIBHOCTHIO

MPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoenue ceuenust, MPOXOASIIErO
4yepe3 JAHHYIO MPSMYIO Ha YEPTEKE U
MapajuvieIbHOTO IPYTOX MPSIMOM.
Pacuer otHOomenuit. [TapamiensHas
MIPOEKIINS, TPUMEHEHUE

JUTSI TOCTPOEHUS CeUeHUM Ky0a

Y napajuiesienunesa.

CBoiicTBa napajuIeIEIUIEaa U IIPU3MBI.

[TapamtenbHble mockocTH. [lprusHaku
MApAJIIETBHOCTH JBYX IJIOCKOCTEH.
Teopema 0 mapajuiesIbHOCTH

Y €IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJISIIEN YEPE3 TOUKY,

HE MPUHAJICKALLYIO JAaHHOU
TJTIOCKOCTH U CIIE/ICTBHUS U3 HEE.
CBoiicTBa MapayieabHbIX MIOCKOCTEM:
0 MapaJuIEIbHOCTH HPSMBIX
MEepECEUYEHHUs] IPU NIEPECEUCHUN JIBYX
MapAJUICIIbHBIX IUNIOCKOCTEN TPETHEW;
00 oTpe3kax napajiebHbIX MPSIMBIX,

COOTBETCTBYIOIIUE TPUMEPHI

U3 pEAIbHOU JKU3HU.
DopMyIMpOBATH ONPEAETICHUE
NapajuIeNIbHBIX MPSMOU U INIOCKOCTH.
Jloka3pIBaTh NPU3HAK

0 IIapaJUIEIIbHOCTH IPSIMOM

1 IIJIOCKOCTH;, CBOMCTBA
11apaJuIeIbBHOCTU IIPSIMOM U IVIOCKOCTH.
Pemars crepeomeTprueckue 3anaun
BBIYMCJIEHUS U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NTAPAIIIEIIBHOCTBIO
IPSAMBIX U INIOCKOCTEN B MTPOCTPAHCTBE.
Pemars npaktuyeckue 3agaun

Ha IIOCTPOECHUE CEYECHMI Ha YepTexax
TeTpajipa U HnapajjiciICIuIeIa.
Pemate crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C IOCTPOEHUEM CEUYECHUHN
IJIOCKOCTBIO.

[IpoBOAUTE TOTMYECKHA KOPPEKTHBIE
JIOKAa3aTeJIbHBIE PACCYXKIACHUS

IIPU PELIEHNUN T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C ITAPAJUIEIIBHOCTBIO
IIJIOCKOCTEM.

CpaBHMBaTh U aHAIU3UPOBATH
peabHbIE CUTYAllNH, CBSI3aHHBIC

C NIapaJUIEIbHOCTBIO MPSMOU
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3aKJIIOYCHHBIX MCXKAY IIapalJICIbHbBIMU
IIJIOCKOCTAMH, O IMEPECCUCHUU HpHMOﬁ
C ABYM: TapaJlJICJIbHBIMU IINIOCKOCTAMUA

1 IINTOCKOCTH B IIPOCTPAHCTBCE,
MOJCIUPOBATH p€AJIbHBIC CUTYyalluH,
CBA3aHHBIC C ITAPAJIJICITIBHOCTBIO
HpHMOﬁ U IIJIOCKOCTH B IIPOCTPAHCTBC,
Ha S3BIKC I'COMCTPUHU

[leprieHAMKYISAPHOCTD
IIPSIMBIX U IUNIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa
Ha IJIOCKOCTU, TPUTOHOMETPHUS
MPSAMOYTOJBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napasuienenuriena. Beraucienue qivH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuieIenunesc.
IlepneH UKy IAPHOCTD IPAMOU

u wiockoctu. [Ipusnak
MEePIICHIUKYJISIPHOCTH TIPSIMOM

U IJI0CKOCTH. TeopeMa o
CyLIECTBOBAHUU U €IMHCTBEHHOCTH
MIPSMOU, MTPOXOJAILEN YEPE3 TOUKY
MIPOCTPAHCTBA U IEPIEHIUKYJISIPHON
K ruiockocTtd. [1nockoctu

Y NEPIEHANKYIISIPHBIE UM IIpsiMast

B MHOT'OI'PAHHUKAX.
[leprieHIUKYISIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKysapa

13 TOYKHU Ha IPSIMYIO.

Teopema o0 Tpex nepneHauKyIsIpax

AKTyanu3upoBaTh (aKkThl U METOIbI
IIJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.
®opMyJIUPOBATH ONPEIETCHHUS:
NEPIEHINKYJISIPHBIX TPSMBIX

B IPOCTPAHCTBE; OIPEAEIEHUE NPSIMOH,
NEPIEHINKYJISIPHON K TIOCKOCTH.
JloKa3pIBaTh: JIEMMY

0 NEPHEHAUKYIIAPHOCTH ABYX
NIapaJuIeNIbHBIX MPSAMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
NapajIeIbHOCTBIO MPSMBIX U UX
MIEPIIEHIUKYIJSIPHOCTBIO K IJIOCKOCTH.
JI0Ka3pIBaTh: TEOPEMY, BBIPAKAIOLLY IO
IIPU3HAK MEPIIEHANKYISIPHOCTH
IPSIMOM U TUIOCKOCTH; TEOPEMY

0 CYILECTBOBAHNH U €IMHCTBEHHOCTHU
MIPSAMOU, MPOXOAAIIEH YEPE3 JaHHYIO
TOYKY U NIEPIICHANKYJIIPHON K JAHHOU
IJIOCKOCTH.

N300paxaTh B3aMMHO
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(npsimast u oOpatTHas).

VYron Mexly CKpEIMBAIOIIUMUCS
npsMbIMH. [lonck nepnenauKyaspHbIX
MPSIMBIX C TOMOIIBIO
NEPIEHINKYJISPHBIX TIIIOCKOCTEN
OpTOroHajibHOE NPOEKTHPOBAHHUE.
[TocTpoenue ceuenuii ky0a, MPU3MBI,
MPAaBWJIBHOW MUPAMUIBI C TTOMOUIIBIO
OPTOrOHAJILHOU MPOEKLHUH.
CumMeTpus B POCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [11mockocTn
CUMMETPHI B MHOTOTPAHHUKAX.
IIpu3Hak nepnesauKyJIIpHOCTH
MPSIMOU U TNTIOCKOCTH KaK CIIEICTBUE
cummeTpud. [IpaBunbsHbIE
MHOT'OTPaHHUKH

Pacuer paccrossHul OT TOUKH

10 MII0CcKOCTH. CrioCOOBI OIMyCTUTh
IIEPIICHIUKYJISIPbI: CAMMETPUS, CIIBUT
TOYKH 110 NTapaAJJIEIbHOU IPSIMOM.
CnBur 1o HenapasieIbHON MPSAMOH,
W3MEHEHUE PACCTOSTHUMN

NEPIEHIUKYIISIPHBIE TPSIMYIO
Y TUIOCKOCTb.

@opMyIMpOBaTH CBOMCTBO
NEPHEHAUKYJIIpa [0 OTHOLIEHHUIO

K IIJIOCKOCTH.

[lony4yarts npencTaBieHUEe O 3HAYCHUH
NepHeHANKYJIIpa IS APYrux oonacTen
HayKu (pu3HKa, YHEPreTUKa, Ja3epHbIe
TE€XHOJIOTHH ), B PEATIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKIICHHUS, CBA3aHHBIE
C IMPOEKUMEN MPSMOU Ha NIJIOCKOCTb,
HENEPIEHIUKYISPHYIO K 3TOU NPSIMOU.
Jloka3sIBaTh TEOpEMY O TpEX
NEPHEHANKYIIIPAX U TEOPEMY
00paTHYIO TEOPEME O TPEX
NEPIEHIUKYISIpaXx.

[TomyyaTs npeAcTaBICHHUE

00 OPTOTOHAJILHOM MTPOEKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKLIUHU
TOYKH Ha MPSIMYIO.

Pemate crepeomeTpuyeckue 3aaaud,
CBSI3aHHBIE C MEPIECHIUKYJIIPHOCTHIO
MPSAMOM U TIOCKOCTH.

PemaTe npukinaaHeie 3a1a4u,
CBSI3aHHBIE C HAXOXKJIECHUEM
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re€OMETPUYECKUX BEIUYMH.

Pemate crepeoMerpudeckue 3aaayy,
CBS3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 Tpex MEepIEHIUKYIpax,
HAaXO0KJECHUEM PACCTOSIHUM,
IIOCTPOECHUEM ITPOEKIIMHM.
CpaBHHBaTh U aHAJIM3UPOBATH
YTBEPKJICHHUSI C LENbIO BBISBICHMUS
JIOTUYECKN KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYkKICHUN.
AHanmM3upoBaTh U MOJIEIUPOBATH

HAa S3BIKE TEOMETPUU PEAJIbHBIE
CUTyall1H, CBSI3aHHbIC

C IEPIEHANUKYJIIPHOCTBIO IIPSIMOM

Y IIJIOCKOCTH; UCCIIE0BATh
IIOCTPOEHHBIE MOJIEIIN, B TOM YHUCIIE
U C CTOJIb30BaHUEM allapara aareopbl

Yrael n PacCTOAHUA

16

[ToBTOpEHME: YrOJI MEXKTY IPAMBIMA
HA MJIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHUME: YrOa MexX 1y
CKPEILLHUBAOIIUMUCS PAMBIMHU

B IPOCTpaHCTBE. [ 'eoMmeTpruyeckue
METO/IbI BBIYHUCIICHHUS YIJIa MEXKIY

AKTyanu3upoBath (GaKkThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
DopMyJIMPOBATH ONIPEAECTICHUE
IBYTPAaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYIPAHHOTO yTJIA.
KnaccuduimpoBats AByrpaHHbI€ yTIibl
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IPSIMBIMU B MHOTOTPaHHUKaX.
JIByrpanHsbiil yroj. CBOMCTBO
JIMHENHBIX YIJIOB IBYTPAHHOIO yIJIA.
IIepnenauKyIIsIpHBIE IUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIIECHIUKYJIIPHBIX
tockocten. [Ipu3nak
IIEPIICHIUKYJSIPHOCTH IUIOCKOCTEM;
TE0-PEMa O MPSIMOM IEPECEUCHUS IBYX
IJIOCKOCTEH MEPIIEHIUKYIISIPHBIX
TPETbEU INIOCKOCTH.

IIpsAMOYTOJIBHBIN apAJUICIICIINTIE;
Ky0; U3MEpPEHHs1, CBOMCTBA
IIPSAIMOYTOJIBHOI'O MapajuleIenunesaa.
Teopema o0 quaroHany NpsMOyIroJIbHOTO
napaJuleenuneaa v CIeACTBUE U3 Hee.
CrepeomeTpHuuecKue U IPUKIIATHBIC
3a/1a41, CBSI3aHHBIE CO B3aMMHBIM
PaCIOJIOKEHUEM IIPSIMBIX U TUIOCKOCTH.
IloBTOpEHHNE: CKpeMBarOLIMECcs
MPsIMbIE, MAPAJIIETBHBIE ITIOCKOCTH

B CTAHJAPTHBIX MHOTOTPAHHUKAX.
[Tapa napaniesnbHbIX INIOCKOCTEN

Ha CKPEIIMBAIOIIMNXCS MPSIMBIX,
PACCTOSIHUE MEXAY
CKpEILIMBAOMIAMUCS PIMBIMHU

B IIPOCTBIX CUTYAIUAX.

B 3aBUCUMOCTHU OT UX I'PAJYCHOU MEPBHI.
DopMyJIMPOBATH ONPEAEIEHUE B3AaUMHO
NEPIEHINKYJISIPHBIX TIJIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O NMMPU3HAKE
IIEPIIECHIUKYJISIPHOCTH IBYX
IIJIOCKOCTEH.

DopMyIUpOBaTH CIEIACTBUE

(U3 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IIJIOCKOCTH, KOTOpas MEPIEHAUKYIIApHA
PSAMOM, IO KOTOPOU MEPECEKAIOTCS JBE
IIJIOCKOCTH, 9TH IIJIOCKOCTSIM.
JIoKa3pIBaTh yTBEPKIAEHUS O €r0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEE O JUAroHalsaX MpsMOYTOJIbHOTO
napajuieenuneaa.

Pewrars crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C MEPIICHINKYISIPHOCTD
IPSAMBIX U IUIOCKOCTEH, UCIIONIb3Ys
IUTAHUMETPUUYECKUE (PAKThI U METOIBI.
[IpoBOOUTE TOTHYECKN KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUA

IIPU PELICHUH T€OMETPUUECKHUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHanmm3upoBaTh U MOJEIUPOBATH

Ha A3bIKE T€OMETPUH PEATIbHBIE
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OnyckaHue NepreHIuKyJIsIpoB,
BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
110 TOYKH; IPSIMOM; IITIOCKOCTH.
Brrunciienue pacCTossHUNA MEXIY
CKPEIIUBAIOIIUMUCS IPSIMBIMU

C MIOMOUIBIO IEPIIEHAUKYJIIPHON
IJIOCKOCTH.

TpexrpanHbli yroJji, HEpaBEHCTBA
ISl TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB M CHHYCOB

JUIS1 TPEXTPAHHOTO yTIJIa. DJIEMEHTBI
chepruueckoit TeOMETPUH:
reo/Ie3NYECKue JINHUMU Ha 3eMile

CUTYalluH, CBA3aHHBIC
C IEPHEHANKYJISIPHOCTBIO MPSMBIX

Y IIJIOCKOCTEHN.

HccnenoBars nOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara ajreopsl.

Pemats npukiagHsie 3a1a4H,
CBSA3aHHBIE C HAXO0XKJICHUEM
T€OMETPUYECKHUX BEJTUYHH

MHororpaHHuKn

CucremMatn3zanus 3HaHUI:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamuga. Buasl nupamun.
[IpaBunpHas nupamMmuza.
IIpu3ma. [Ipsimast u HaKJIIOHHAs
npu3Mmel. [ IpaBuiibHas mpusma.
IIpsmoii mapannenenumen,

PSIMOYTOJIbHBIN Napajuiesenune, Kyo.

Brinmykibie MHOTOrpanHuku. TeopeMa
Oitnepa. [IpaBuiibHbIE
Y TIOJTYTIPaBWJIbHBIE MHOTOTPAHHUKU

PaboTath ¢ yueOHMKOM: 3a]1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHus,
KOMMEHTApUHU.

AHaJIM3UPOBATH PELICHUE 3a]aUH.
PucoBaTh BBINTYyKJIbI€ MHOTOIPaHHUKH
C 3aJJaHHBIMU CBOMCTBaMU;
BOCCTAHABJIMBATL OOIINI BT
BBIITYKJIOTO MHOTOTPaHHHUKA 110 ABYM
€ro MPOCKIIMSIM.

Jloka3bIBaTh CBOMCTBA BHIMTYKJIOTO
MHOT'OTpaHHHKA.
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PucoBaTh BBIITyKJIbIE MHOTOTPAHHUKH

C pa3HOM SUJIIEPOBOU XaAPAKTEPUCTUKOM;
HCCIIEIOBATh BO3MOXKHOCTH MOJTYYEHUS
pe3yabpTaTa Ipu BApbUPOBAHUU TAHHBIX.
Jloka3bIBaTh CBOMCTBA ITPABUIIBHBIX
MHOTOTPaHHUKOB.

[maHupoBaTh MOCTPOECHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB

Ha TOBEPXHOCTSX APYTUX IPABUIBHBIX
MHOT'OTPaHHUKOB

BekTopsbl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA INIOCKOCTH

Y B IPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
IapajulesIenuIea, yMHOKEHNE BEKTOPa
Ha YUCJI0, PA3JIOKEHHUE BEKTOPA

1o 6a3ucy Tpex BEKTOPOB, HE JeKaIINX
B OJHOM IJIOCKOCTH.

CkansipHOE TPOU3BEICHHUE,
BBIUKCJICHUE YTJIa MEXTy BEKTOPAMU

B IIPOCTPAHCTBE.

[Ipocreiimmue 3a1a4un ¢ BEKTOpaMHU

AKTyanu3upoBaTh (PaKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

OnepupoBaTh NOHATUSIMU: BEKTOP
Ha IUIOCKOCTH U B ITIPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[TpuBoAUTH IPUMEPHI HUINIECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITTOJTHEHUS
JNICUCTBUU CJIOKCHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YHCJIO.

Jloka3pIBaTh NpU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3JIOKEHUU
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J000T0 BCKTOpa I10 TPEM JaHHBIM
HCKOMIIIAHAPHBIM BCKTOPaM

IToBTOpeHue, 06001ICHNE
Y CUCTEMAaTH3allis 3HaHUI

O06o01aroriee MoBTOPEHNUE MOHATUI
1 METOJIOB Kypca reOMEeTPUHU

10 kmacca, cucreMaTHu3alys 3HAaHUH.
Hctopus pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ POJib B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemate cTepeoMeTpudeckue 3aaadu
Ha J0Ka3aTeIbCTBO MaTEeMaTHUYECKUX
OTHOIIICHUM, HAXO0XKICHUE
reOMEeTPUYECKHUX BETUYMH (JJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npy pelieHUH
CTEPEOMETPUYECKUX 3a/1a4

IUTAHUMETPUYECKHUE (PaKThl U METO/IBI.

[TpoBOIUTH TOTUYECKU KOPPEKTHBIC
JIOKA3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPHUCCKUX
U TUTAHUMETPUUYECKHX 3a]1a4.
CpaBHHMBATh ¥ aHAIM3UPOBATH
peabHbIC CUTYAIlUU U BBISBISTH
BO3MOYXHOCTH €€ MOICTUPOBAHUS
Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peaibHYI0 CUTYaIUIO
Ha SI3BIKE TEOMETPHUH B HCCIICIOBATH
MOCTPOEHHBIE MOJIEIIH, B TOM YHCJIC
Y C UCIIOJIb30BAaHUEM arapara
anreopshl.

Hcronp30BaTh KOMITBIOTEPHBIC
IPOrpaMMbI MIPU PEUICHUH 3a/1a4.
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[Tonyuyats npeACTaBIECHUE O TEOMETPUH
KAaK O pa3BUBAIOIIECHCS HayKe,
HCCIEAYIOIIEH OKPYKAIOIIUNA MU,
CBSI3aHHOM C peajbHBIMU O0BEKTAMU,
IIOMOTAIOLIEH PELIUTD PEaIbHbIE
YKW3HEHHBIE CUTYaAllUH O POJIN
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATH U aHATM3UPOBATH
YTBEPKIACHHUS C LEIIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCyKICHUN.
HccenenoBath NOCTPOESHHBIE MOJIEIIH.
Hcnonb3oBaTh HU(POBBIE pECypChl

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102

57



11 KJIACC

Hazpanue Konuyectso OcHOBHBIE BUIBI ICATEIBHOCTH
OcHOBHOE coJIep/KaHne
paszena (TemMbl) Kypca 4acoB yJaruxcs
AHanuTHYECKas TeOMETPHS 15 [ToBTOpEHME: KOOPIMHATHI BEKTOPA AKTyanu3upoBaTh (PaKTbl U METOAbI

Ha IUIOCKOCTHU U B IIPOCTPAHCTBE,
CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB,
BBIYMCIICHUE yTJla MEXY BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE IIPSMOMU,
IIPOXOJSIIEH Yepe3 ABE TOUKH.
YpaBHEHUE IIIIOCKOCTH, HOPMaJIb,
YPaBHEHUE IIJIOCKOCTH B OTPE3KaXx.
BekropHoe nipousBeneHue. JInHeHbIe
HEpPABEHCTBA, JTUHEUHOE
IIPOrpaMMHUPOBAHUE.

AHaMTUYECKHE METOBI pacyeTa
yIJla MEXY IPSIMBIMH U TUIOCKOCTAMHU
B MHOrorpansHukax. ®opmyna
PAcCTOSIHUS OT TOYKH JI0 IIOCKOCTH
B KOOpJMHATAX.

Haxoxnenue paccTosaHuil OT TOYKH
710 TUIOCKOCTH B KyOe U MpaBUIbHON
MpamMuIe

TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHUH.

CBOIUTH NEUCTBUSL C BEKTOpAMU

K aHAJIOTUYHBIM JACUCTBUSAM C UX
KOOpAMHATAMM.

BcrioMHUTE onpeienieHrue CKausipHOTro
YMHOKEHUSI U €r0 CBOMCTBA.
Bpryuciiste ¢ HOMOIIBIO CKAIIAPHOTO
YMHOXEHUS JUIMHBI BEKTOPOB, YIJIbI
MEX1y HUMH, YCTAHABIINBATH
MEPIEHIUKYISIPHOCTh BEKTOPOB.
BriBoIUTE ypaBHEHHE MIIOCKOCTH

1 (OpMyITy pacCTOSHUS OT TOUYKH

J10 TIJIOCKOCTH.

Pemars 3agaun, coueras
KOOPJAWHATHBIA U BEKTOPHBIA METOBI.
[IpoBOAUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTEIbHbBIEC PACCYKICHUS

IIPU PELICHUH TEOMETPUUECKHUX 3a7a4
Ha PUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOAA.

58



AHanM3MpOBaTh U MOJICITUPOBATH
Ha SI3BIKE TEOMETPUH PealIbHbIE
CHUTYaIluH, CBI3aHHBIC BEKTOPAMH
¥ KOOpAWHATAMH.

HccrienoBaTh NOCTPOCHHBIE MOICIH,
B TOM YHCJIE€ U C HUCIIOJIB30BAHHEM
amnmnapara ajareOphl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
TPOTPaMMBH.

3HaKOMHUTBCSI C HICTOPHEH Pa3BUTHS
MaTeMaTHKH

[ToBTOpenue, 06001IEHNE
U CUCTEMAaTHU3alns 3SHAHUN

15

CeueHuss MHOTOTpPaHHUKOB:
CTaHJIapTHbIE MHOTOI'PAaHHUKHU, METO
CJIEJIOB, CTAaHAAPTHBIE TUIOCKOCTH,
MEPECEUCHHMS] IPSMBIX U INIOCKOCTEH.
[TapanienbHble NpsSMbIE U IUIOCKOCTH:
napajuieIbHbIE CEUYEHUs, PacyeT
OTHOUIEHUH, YIJIbl MEXKITY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.
[lepneHiuKysIpHBIE TPSIMbIE

Y TUJIOCKOCTHU: CTaHJAPTHBIE Maphl
NEPHEHANKYJISIPHBIX INTIOCKOCTEMN

Y IPSIMBIX, CHMMETPUH
MHOT'OTPAaHHUKOB, TEOpPEMa O TPEX
NEPIEHANKYJISIPAX, BBIYUCICHUS JJIMH

CTpouTh ceueHus.

Pemate crepeomerpruueckue 3agauu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX
OTHOIIICHUM, HAaXO0KACHHE
r€OMETPUYECKUX BETMYMH (JIJIUH,
YTJIOB, IJIOLIA/1eH, 00BEMOB).
Hcnonbs30BaTh NIpu pelIeHUU
CTEPEOMETPUYECKUX 3a/1a4

IMIAaHUMETPUICCKHC (baKTBI Hn METOABI.

[IpoBOAUTE TOTHYECKU KOPPEKTHBIE
JOKa3aTEJIbHbIE PACCYKICHUS

IIPU PELIEHNUN CTEPEOMETPUUECKUX
3a1a4.

CpaBHUBATH U aHATIM3UPOBATH
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B MHOTOTpaHHUKAaX.
[ToBTOpEeHuMeE: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIbI

JUTS TITOTIA/IeH, COoOpaKeHus
moaoous.

[Inomany ceueHnit MHOTOTPAHHUKOB:
TJIONIAIA TTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaXKeHUsI 0 100us

peanbHbIe CUTyalluu U BBISBISATH
BO3MOKHOCTb €€ MOZCIIUPOBAHUS

Ha SI3bIKE T€OMETPHH.
MopenupoBaTh peasIbHYI0 CUTYaIIUIO
Ha A3bIKE TEOMETPUU U UCCIIEI0BATh
MOCTPOEHHBIE MOJIETH, B TOM YHUCJIE

¥ C UCTIONIb30BaHUEM arapara areOphl.

Hcenonp30BaTh KOMIBIOTEPHBIE
IIPOTPaMMBI IIPH PELIEHUH 3a1a4

O0bemM MHOTOIpaHHUKA

17

O6beMm Tena. O6beM MPSMOYTOJIBHOTO
napajuienenunena. 3aaadu

00 y1BoeHUH Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTJa.
CrepeoMeTpruyuecKue 3a1a4H,
CBSI3aHHBIE C 00HEMOM
MPSIMOYTOJIBHOTO TApAJIISIICTIATIC A,
[Ipuknagusie 3a7a41, CBI3aHHBIC

C BBIUHCIIEHUEM 00beMa
MPSIMOYTOJIBHOTO MapajuieenuIesa.
O0bem npAMon TPU3MBI.
CtepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BEIYHCIICHHEM 00HEMOB
npsAMon npusMel. [IpuknagHeie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSAMOM IIPU3MBL.

CB000OIHO OMIEPUPOBATH MOHATUIMU:
o0beM Tena, 00beM MPSIMOYTOJIBLHOTO
napajuieienunesaa.

®opMyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspiBaTh Teopemy 00 0Obeme
MPSIMOYTOJILHOTO TTapasieieumnea,
CJICICTBUS U3 HEe.

Pa3pes3ars MHOrOrpaHHUKH,
MepeKIIaibiBaTh 4YacTH.

Pemats crepeomeTpuueckue 3aaaum,
CBSI3aHHBIC C BBIUMCIIEHUEM O0BheMa
MPSIMOYTOJILHOTO Tapasuiesienunea,
MIPU3MBI.

CpaBHHBaTh ¥ aHATU3UPOBATH
YTBEP>KJICHHUSI C 1IETTBIO BBISIBICHUS
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Boruucnenue 00beMoB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O6beM HaKJIOHHOU
IPU3MBIL, TUPAMUIBI.

dopMmyina oObemMa MUPAMUIBI.
OTtHo1eHre 00bEMOB MUPAMU]T

¢ OOIIUM YTJIOM.
CrepeoMeTpHUUuecKUe 3a1a4H,
CBsI3aHHBIC C 00beMaMU HAKJIOHHON
MPU3MBI, TUPAMU/IBI.

[Ipuknannsle 3a1a49n 110 TEME
«O0OBeMBI Tem», CBSI3aHHBIE C 00HEMOM
HAKJIOHHOW MPU3MBbI, TUPAMU/IBL.
[Ipumenenue o6beMoB. Beruncienue
PacCTOSHUS A0 IUIOCKOCTH

JIOTUYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKICHHIA.
AHaNMM3UPOBATH U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH peaTbHbBIC
CUTYAIINH, CBI3aHHBIC C 00 BEMOM
NPSIMOYTOJILHOTO TIapajuIeieuIe 1a,
PU3MBI, TUPAMU/TBL.

HccnenoBaTh MOCTPOSHHBIE MOICIIH,

B TOM YHCJIE ¥ C HCIIOJIb30BAaHUEM
ammapara anreophl.

BBIBOIUTE OCHOBHYIO HHTETPATIbHYIO
dbopmymy 1S BEIYUCTIECHUS 00hEMOB
TEIL

Jloka3pIBaTh TEOpEMy 00 0Obeme
HAKJIOHHOW MPHU3MBI Ha TIpUMeEpe
TPEYTOJIBHOU MPU3MBI

Y JIJISL IPOU3BOJILHOM TIPHU3MBI.
JlokaspiBaTh TEOpEMY: 00 00BEME
MUPAMHIBI, POPMYITUPOBATH CICICTBUS
U3 Hee: 00hEeM YCEUCHHOU MUPaMUIbI.
BeIBOHUTE (hOpMYyITy /IS BEIYHACIICHHS
00BEMOB YCEUECHHOM MUPaMUIbI

Tena BpameHus

24

[{wmHapuyeckas OBEPXHOCTS,
oOpa3zyromye UINHAPUIECKON
MIOBEPXHOCTH.

CB000THO OTIEPUPOBATH MOHITHUIMHU:
HWJIMHIPUYECKasi TOBEPXHOCT,
uIMHIp. M3yyaTh crmocoOsl
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Humunanap. [psamon kpyroBou
muuHap. [1noimaas noBepxHocTu
HUIHH]IpA.

Konunueckast moBEpXHOCTD,
oOpa3syromue KOHnYeCKOn
noBepxHocTu. Konyc. CeueHne konyca
MJI0CKOCTBI0, TapaJIJIeIbHON
IIOCKOCTH OCHOBAaHUs. Y CEYCHHBIN
KoHyc. M300pakeHrne KOHyCOB

U YCEYEHHBIX KOHYCOB.

[Tmomaar 60KOBOM MOBEPXHOCTH

Y ITIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpHruecKue 3a1auu

Ha JI0Ka3aTEIbCTBO U BHIYUCIIEHUE,
ITIOCTPOCHUEM CEUYEHUM LIWJIMHJPA,
KOHYca.

[IpuknanHbie 3aJ1a4u, CBSI3aHHBIC

C UJIMHIPOM.

Cdepa u map.

[Tepeceuenwne cdepsl u mapa

c IockocThio. Kacanue mapa

1 chepsl MIOCKOCThIO. Bun

U U300pakeHue 1mapa.

VYpaBaenue cdepsl. [Lnomans cheps
U €€ 4acTeu.

CummeTpus cepsl u mapa.

NOJIyYeHUS HUIUHAPUYECKON
MOBEPXHOCTH, IIJIMHIPA.
N300paxkaTh HUIUHAP U €0 CEUCHUS
TUTOCKOCTBIO.

CB000IHO OTIEpUPOBATH MOHATUSIMMU:
KOHUYECKAsl TOBEPXHOCTh, KOHYC,
YCEUYEHHBIN KOHYC.

N3yyaTh ciocoObl MoTyyYeHus
KOHUYECKOM TOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €T0 CEYCHUS
MJIOCKOCTBIO, TPOXO/ISIICH Yepes3 OCh,
Y TUTOCKOCTBIO, TIEPIICHIUKYIISIPHON

K OCH.

BriBOUTE (hOPMYJIBI J7151 BEIYUCTICHUS
OOKOBOI M TIOJTHOM TTOBEPXHOCTEN TEI
BpaIllCHUS.

Pemate crepeomeTpuueckue 3a1aum,
CBSI3aHHBIC C TE€JIAMU BpaIICHUS,
HAXOXKJEHUEM TIIoMaa OOKOBOM

¥ TIOJTHOU TMIOBEPXHOCTH, IIOCTPOCHUEM
CEUCHUM.

Vcrionb30BaTh IPH pEIICHUH 3a1a9
TUTAHUMETPHYCCKHE (DaKThl K METOIBI.
CpaBHHBAThH U aHATM3UPOBATH
YTBEPKJICHHUS C 1IEIIBIO BBISBIICHHUSI
JIOTUYECKU KOPPEKTHBIX
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CrepeomeTpHruecKkue 3a1adu

Ha JI0KA3aTeJIbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIC CO CEpOil U MapOM,
MMOCTPOEHUEM UX CEUYCHUH
IJTIOCKOCTBIO.

[IpuknanHbie 3a1a4u, CBSI3aAHHBIC
co cdepoil U mapom.
[ToBTOpEHUE: OKPYKHOCTH

Ha IJIOCKOCTH, BHIYMCIICHUS

B OKPYKHOCTHU, CTAH/IAPTHBIC
no00wms.

Paznuynbie KOMOMHAIIMM TEN
BpAILIEHHSI U MHOTOTPAaHHUKOB.
3agauu o Teme «Tena u MoBEpXHOCTH
BpaICHUS»

1 HEKOPPEKTHBIX PACCYKIACHUH.
AHanM3UpoOBaTh U MOJICTTUPOBATH

Ha S13bIKE TEOMETPHH PeaTbHBIC
CUTYaIluH, CBA3aHHBIC C KOHYCOM

U IIUIMHAPOM.

HccnenoBath NOCTPOECHHBIE MOJETH,

B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmnapara anreopsl

AKTyanmm3upoBaTh (HaKThl U METOBI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOIUTH AHAJIOTHH.

CB00OOIHO OIEpUPOBATH OHITUSIMHU:
cdepa u map, UeHTp, paJAnycC, TUaMeTp
cdepsl U mapa.

HccnenoBath B3aMMHOE pacIiooKeHUe
cdepbl U MITOCKOCTH.

DopMyIMpPOBATH OIIPEACIICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe.
Jloka3bpIBaTh TEOPEMBI O CBOICTBE

U TIPU3HAKE KacaTebHOU MIOCKOCTH.
BoiBouTh hopMyITy 1Sl BEIUUCTICHUS
riomaau cepsl uepes paanyc chepsl.
Pemate cTepeoMeTpudeckre 3a1auu,
CBsI3aHHBIE CO C(HEepoil U mapom,
HaxO0JICHUEM ILIOIIaau chephl U €€
qacTei, MOCTPOCHUEM ceueHUi chepsl
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¥ mapa.
AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUH peabHbIC
CUTYalliH, CBSI3aHHBIC C IIIAPOM

u cepoi.

PemaTte mpocTeie 3a1a4M, B KOTOPBIX
GUrypupyroT KOMOWHAIIMH TEJ
BpAIllEHUsI 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh pH PEIICHNH 3a/1a4,
CBSI3aHHBIX CO Cepoil U Mapom,
TUTAHUMETPUYECKHe (DaKThl 1 METOIBI.
Pemath crepeoMerprueckue 3aaaun,
CBSI3aHHBIC C TEJIaMU BPAIICHHUSI,
MOCTPOCHUEM CEUCHH TeIl BPAIllCHHUS,
C KOMOMHAITUSIMU TEJI BPAIICHUS

¥ MHOTOTPaHHUKOB.

[TpoBOAKTH TOTUYECKU KOPPEKTHBIC
JI0Ka3aTeNbHBIE PACCYKIACHUS

IIPH PEIICHUH T€OMETPUIECCKUX 3a71a4,
CBSI3aHHBIX C TIEPICHIUKYISIPHOCTHIO
IIJIOCKOCTEH.

AHaIM3UPOBATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPHH PeabHbIC
CUTYAIINH, CBSI3aHHBIC C
MHOTOTPaHHUKAMHU.

HccnenoBats NOCTPOEHHBIE MOAEIH,
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B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmapara anreopsbl

[Tmomaau moBepxXHOCTH
1 00bEMBI KPYTJIBIX TEJI

O6bem numHapa. Teopema

00 00BeMe MPSMOTO IIUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MMOBEPXHOCTH ITMIIHH]IPA.
Brruncnenne 005eMOB Te

C TIOMOIIBIO OMIPEICTICHHOTO
uHrerpaia. OobeM KoHyca.
[Tnomaau 60KO0BO U TOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruueckue 3a1auu,
CBSI3aHHBIE C BHIYKCIIEHHEM 00BEMOB
HUJIMHAPA, KOHYCa.

[TpuxnagHsie 3agaun 1o Teme «O0beMbl
Y IUIOIIA/IA TOBEPXHOCTEN TEI.
OO0beMm 11apa U MapoBOTO CEKTOPA.
Teopema 06 o6beme mapa. [1nomanp
cdepnl.

CrepeoMeTpuueckue 3a1auu,
CBS3aHHBIE C BHIYUCICHHEM 00BEMOB
1mapa, mapoBOro CErMeHTa, IIIapOBOTO
CEKTopa.

[IpukiaaHbie 3a7a4M IO TEME
«O0OBEMEBI TEJI», CBSI3aHHBIE

CB0OOAHO ONEpPUPOBATH MOHSATUSIMU:
o0beM Tena, TIIoUa/b MOBEPXHOCTH.
@opMyJIMpOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOPEMBI: 00 00BEME
UIKMHIpa; 00 00beMe KOHYyca.
BosiBouTE GOpPMYIIBI 7151 BHIYUCIICHUS
o0bemMa yCE4eHHOT 0 KOHYyca.
HccnenoBats MOCTPOEHHBIE MOJENH,

B TOM YHCJIC U C UCTIOJIb30BaHUEM
anmnapara anreopsl.

3HaTh BO3MOXXHOCTH PEIICHUS 3a/1a4
HAa ITOCTPOCHUE HUPKYJIEM U JINHEWKOM,
0 KJIACCUYECKUX HEPa3peIIMMBbIX
3a/avax.

CB000IHO OTIEPUPOBATH MOHITUSIMU:
IapOBOW CEIrMEHT, IAPOBOU CJIOM,
IaPOBOIl CEKTOP, OCHOBAHUE U BHICOTA
CEerMEHTa, OCHOBAHHE U BhICOTA
IaPOBOTO CJIOSI.

BoriBouTh OpMYIIBI JTsI HAXOXKIACHUS
00bEMOB IIAPOBOTO CErMEHTA,
IAPOBOT0 CEKTOPA, TIONIaau C(HEpH.
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¢ 00bEeMOM I11apa U TUIOMIAIbI0 ChEpHI.
CooTHOLIEHUST MEXAY MJIOMAIMU
MTOBEPXHOCTEN M 00beMaMU TT0TI00HBIX
TeJl.

[TonoOHBIE TENA B TPOCTPAHCTBE.
N3menenue oobema npu o100 u.
CrepeoMeTpHuuecKue 3a1auH,
CBSI3aHHBIC C BEIYHCIICHHEM 00HEMOB
TEJI U TUIOIIAIEN TIOBEPXHOCTEN

Jloka3wsIBaTh TeOpeMy 00 0ObeMe I1apa.
Pemate cTepeomerprudeckue 3aaau,
CBsI3aHHBIC C 00BEMOM II1apa, MapoBOTO
CErMEHTa, IMapoOBOr0 CEKTOpa,
IJIOIIAIBIO CEPBI.

CpaBHUBAThH ¥ aHAJTU3UPOBATH
YTBEPKJICHUS C T[EJTHIO BBISBICHHUS
JIOTUYECKHA KOPPEKTHBIX

1 HEKOPPEKTHBIX PACCYKICHUM.
AHaTM3UpOBATh U MOJICITHPOBATH

Ha SI3bIKE TEOMETPHUH peabHbIC
CUTYaIlNH, CBI3aHHBIE C 00 BEMOM
rapa, mapoBOro CETMEHTA, MapOBOTO
CEerMEHTA, IIOMIAIbI0 CPEpHl.
CB00OHO OTIEPUPOBATH MOHATHEM:
1oA00HbIE TeJIa B MPOCTPAHCTBE.
Brrauciasth 00bEMBI TEI C TOMOIIBIO
OTIpEICTICHHOTO UHTETpaIA.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXTY
TUIOLIAISIMU TIOBEPXHOCTEN

1 00beMaMH MMOJOOHBIX TEJI.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JI0KA3aTeNIbHbIE PACCYKICHUS

IIPY PEIICHUH TeOMETPHUCCKHX 3a1ad,
CBSI3aHHBIX C BBIYHCICHUEM 00bEMOB

66



TCJ C IOMOIIBIO OIMPEACIICHHOI'O
HHTETpaia, HAXO0XACHUEM
COOTHOIICHUA MCIKAY IIOMIAAMHA
HOBCpXHOCTCﬁ 1 00beMaMH HO,Z[O6HBIX
TCII.

AHaJ'II/IBI/IpOBaTB U MOACIIMPOBATDH

Ha A3BIKC T'COMCTPUHN PCAJIbHBIC
CUTyalru, CBA3aAHHBIC C o0beMaMH

N IMOBECPXHOCTAMU TCII,

Ha JOKa3aTCJIbCTBO M HA HAXOXKIACHUC
IreOMCTPHUUICCKUX BCIINYNH

JBrKeHUs

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenus. [[BrxeHuns

U paBeHCTBO Quryp. Ob1ue cBoiicTa
NBYOKECHUM. BUABI ABMOKEHUN:
napa’suiesibHbIN NEPEHOC, IEHTPaIbHas
CUMMETpHUS, 3epKalibHasi CHMMETPUS,
OBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus momoowus. [psimas

u cepa Diinepa.

['eomeTprueckue 3amauu

Ha MPUMEHEHUE IBUKEHUS

CB0OOOHO OMEpUPOBATH MOHITUIMH:
OoTOOpakeHHe MPOCTPAHCTBA Ha ceOsl,
JBUKEHHE MTPOCTPAHCTBA;
LEHTpaJIbHAasl, OCeBasi U 3€pKaIbHAs
CUMMETPHUH, TTapaJIJIEIbHbIN IEPEHOC;
PaBEHCTBO U TI0100ue GUryp.
JloKa3bIBaTh yTBEPKACHUS O TOM, YTO
[IEHTpaIbHasl, OCeBas M 3epKaIbHAs
CUMMETPUH, MapajIeIbHbBIN IEPEHOC
SBIISIIOTCS IBUKCHUSIMH.

BoinonHsaTe peo6pa3oBaHust HOJ00HS.
OmnepupoBath MOHATHIMHE: TIPsSIMast

u cdepa Diinepa.

Pemmats reomeTpuueckue 3a1auu
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C MCIOJIb30BaHUEM JIBHKCHHUM.
Hcnonbs30BaTh NIpu pelICeHUH 3a1a4
JBWKEHUS TPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpenue, 06001IeHNE
¥ CHCTEMaTH3aIlNs 3HAHHUI

17

O6o0061maroniee MOBTOPEHHUE MOHATUI
1 METOJIOB Kypca IreOMETPUHU

10—11 kmaccoB, cucTeMaTH3aIHs
3HAHUH.

Wcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHI

Pemates crepeomeTpruueckne 3amadn
Ha JI0Ka3aTeJIbCTBO MATEMATHUECKUX
OTHOIIICHUM, HAXOXKJICHHE
T€OMETPUYECKUX BETUINH (JITHH,
YIJIOB, IUIOIIAaAeH, 0OBEMOB).
Hcnonb30BaTh NMpU pelIeHUH
CTEpEOMETPUYECKHX 3a7a4
MJIAHUMETpUIECKrEe (PaKThl 1 METO/IBI.
[TIpoBOAUTE JTOTUUECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC PacCy KICHUS

P PEIICHUN CTEPEOMETPUUCCKUX

Y TUTAHUMETPUYECKHX 3a/1a4.
CpaBHUBATh U aHAJU3UPOBATH
peanbHBIC CUTYAITUU U BBISIBIISTH
BO3MOXXHOCTh €€ MOJISTTUPOBAHUS

Ha SI3bIKE TE€OMETPHHU.
MonennpoBaTh peabHYIO CUTYaIUIO
Ha s3bIKE€ TE€OMETPHUH U UCCIIeI0BATh
MOCTPOEHHBIE MOJICTIH, B TOM YHUCJIC
U C UCTIOJIb30BAaHUEM ammapara
anreopshl.
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Hcnonp30BaTh KOMIBIOTEPHBIE
MIPOTPaMMBbI IPU PEUICHUHU 3a/a4.
[Tony4yats mpeAcTaBICHUE O TEOMETPHUU
KaK O Pa3BHUBAIOIICHCS HAYKE,
HCCIIEAYIOLIEH OKPYKAIOIIUNA MUD,
CBSA3aHHOW C pealbHbIMU 00bEKTAMU,
MIOMOTaIOIIEN PEUIUTh PeaIbHbIE
KU3HEHHBIE CUTYyaIlUU O POJIU
CTEPEOMETPUU B PA3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHI

OBHIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOTI' O KYPCA
«BEPOATHOCTb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «BepoATHOCTh M CTATUCTHKA» YTIIyOJIEHHOTO YpPOBHS SBIISETCS
IPOJODKEHUEM M Pa3BUTHEM OJHOMMEHHOIO y4e€OHOro Kypca yriayOJIEHHOIO YPOBHS
Ha YpOBHE cpeaHero oOuiero oOpa3oBaHMs. YUeOHbIM Kypc NpeJHa3HA4YeH s
dbopMupoBaHus y OOYyYarOMIMXCS CTAaTUCTUYECKOW KyJIbTypbl M TIOHMMAaHUS DPOJH
TEOPHH BEPOSTHOCTEH KaK MaTEMaTH4YECKOTO MHCTPYMEHTA JJI U3Y4YECHMS CIIy4dalHBIX
COOBITUH, BEIMUUH U TporeccoB. [Ipu u3yuenun Kypca o0oramaroTcsi IpeICcTaBICHUS
00yJaromuxcst 0 METoaX MCCIIEJOBAaHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS MOHUMAHHE
3HaYUMOCTH U OOLIHOCTH MAaT€MaTHYECKMX METOJOB IO3HAHUS KAK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue yueOHOro Kypca HalpaBJIEHO HA 3aKPEIUICHWE 3HAHUH, MTOJy4EHHBIX
IpU HU3YYEHUM Kypca HAa ypOBHE OCHOBHOIO O0IIEero oOpa3oBaHus, U HAa pa3BUTHE
IIPEACTABICHUM O CIIy4alHBIX BEIMYMHAX M B3aWMOCBA3SX MEXIYy HUMU Ha BaKHBIX
IIpUMEpPAX, CHOKETBI KOTOPBIX ITOYEPIIHYTHI M3 OKpY’KArOIIEro Mupa. B pesyinbrare
y  oOywaromuxcsi JOJDKHO  copMupoBaThCsi — MpEACTaBICHHE O  Hauboliee
yHOTPEOUTEIbHBIX U OOLIMX MAaTEeMAaTUYECKUX MOJEISX, UCIOJIb3YEeMbIX AJI ONMHUCAHUs
aHTPOIMOMETPUUECKHUX U AeMOorpaduyecKux BEIUYHUH, TOTPEIIHOCTEN B pa3IudHbIe PoJa
U3MEPEHMSIX, JUINTEIbHOCTH  O€30TKa3HOW  pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MAaCCOBBIX SIBJICHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SBIsSETCS
0a3oil 11 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOJOB, HEOOXOJUMBIX
CHELHAINCTAM HE TOJIBKO HMHXKEHEPHBIX CIEHMAIBHOCTEH, HO TAaKKE COLMAJIbHBIX
U TICUXOJIOTUYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIECTBEHHbIE HAYKU B 3HAYUTEIbHON
Mepe UCIOJB3YIOT anmapaT aHajan3a OoJIbLIINX JAaHHbBIX. LleHTpanbHyl0 4acTh yueOHOro
Kypca 3aHMMaeT OOCYXKIEHUE 3aKoHa OoJbIIMX yucen — (yHAAMEHTAIbHOIO 3aKOHA
MPUPObI, UMEIOIIETO MAaTEMAaTHUECKYI0 (hOpMaTIU3AITHIO.

B cooTBeTcTBUM € yKa3aHHBIMH IIEJIIMU B CTPYKType Y4eOHOIo Kypca
«BeposiTHOCTP M CTaTUCTHKa» Ha YIrAyOJEHHOM YPOBHE BbIAEIEHBl OCHOBHBIC
conepxkatenbHble JUHUU: «CiydailHble COOBITHS W BeposATHOCTH» M «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJBIINX YUCEID».

[ToMUMO OCHOBHBIX JJUHUHM B YUEOHBIM KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUH T'padoB
U TEOPUU MHOKECTB, HEOOXOAUMBIE JJI MOJIHOLEHHOTO OCBOEHHUS Marepuaia JaHHOTO
y4eOHOI0 Kypca U CMEXHBIX MAaTEMaTHYECKUX YUEOHBIX KypCOB.

Conepxxanue nuHuUM «CiydailHble COOBITHSL U BEPOSTHOCTH» CIIY)KUT OCHOBOM
uiss  (OPMUPOBaHUS MPEACTABIEHUI O pacmpelereHUd BEpPOSTHOCTEH MEXIy
3HAQYEHUSMM CIIyYaWHBIX BEIWYMH. BaXHyl0 4acTb B 3TOM COIEPKATEIBHOU JIMHWUU
3aHMMAET U3yYEHUE T€OMETPUUECKOTO U OMHOMHUAIBHOTO pacipeieIeHui 1 3HAKOMCTBO
C UX HENPEPHIBHBIMU aHAJIOTaMM — II0Ka3aTeJIbHBIM U HOPMAJIBHBIM PaCIIpeIeICHUsMMU.
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Tewmsl, CBS3aHHBIE C  HENPEPBIBHBIMU  CIy4YalHBIMU  BEIMYMHAMU U
pacnpeeNeHus MY, aKLIEHTUPYIOT BHUMAaHUE OOyYarolMXCsl Ha ONMHUCAHUU U U3YYEHUU
CIIy4alHbIX SIBJIEHMH C IOMOUIbIO HENPEPbIBHBIX (PyHKIMHA. OCHOBHOE BHHMaHUE
yZEJseTCs I0Ka3aTeIbHOMY U HOPMAJIbHOMY Paclpeie/ICHUsIM.

B yueGHOM Kypce nmperycMaTpuBaeTCsi 03HAKOMUTEIbHOE U3YUYEHUE CBSI3U MEXKIY
CIIydalHbIMM BEJIMYMHAMM U OINMCAaHHWE 3TOH CBSI3M C MOMOIIBIO Kod(dduuneHTta
KOPPEJISILIMY ¥ €70 BBIOOPOUHOTO aHAJIora. DT 3JIEMEHTHI COJIEP KAHUS Pa3BUBAIOT TEMY
«/ImarpamMmBbl paccenBaHUs», U3YUEHHYIO HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus,
¥ BO MHOT'OM ONMPAIOTCS HA CBEAEHUS U3 KYpPCOB alIre0pbl U T€OMETPHUHU.

Eme oauH 3neMeHT coliepikaHus, KOTOPbIA IpeiaraeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — IOCJEJOBATEIbHOCTh CIyYalHBIX HE3aBHUCHUMBIX COOBITHH, HACTYMArOIIUX
B €IMHHULy BpeMeHU. O3HaKOMIIEHHE C pacHpeeIeHUEM BEPOSTHOCTEN KOJIMYECTBA
TaKUX COOBITHI HOCHUT pa3BUBAIOLINM XapaKTep U ABJIAETCS aKTyaJbHBIM JJIsl Oy IyIIHUX
aOUTypUEHTOB, TOCTYNAIOIIUX HA  y4yeOHbIE  CHEUAJIBbHOCTH, CBSI3aHHBIE C
OOLIECTBEHHBIMU HAYKaMHU, ICUXOJIOTHEN U YIIPABICHUEM.

OO11ee 4uCIO 4acoB, PEKOMEHIOBAHHBIX ISl MU3y4Y€HUs Y4eOHOro Kypca
«BepoaTHOCTh U CTaTUCTUKA» Ha yriyOJieHHOM ypoBHe, — 68 uvacoB: B 10 kiacce —
34 yaca (1 gac B Hegenmo), B 11 kinacce — 34 gaca (1 yac B Henernto).

COAEPXAHUE OBYYEHUA
10 KJTACC

I'pad, cBssubIil rpad, nytu B rpade: nukiabl U uend. CreneHb (BAJICHTHOCTH)
BepinHbL. ['padsl Ha iockocTu. JlepeBbs.

Ciy4aiiHble 9KCIIEpUMEHTHI (OIBIThI) U CITy4aiHbIE COOBITHS. DIIEMEHTapHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciy4ailHOTO COOBITHS. BIM30CTh YacCTOTBI U BEPOSITHOCTH
coObIThii. CiryyaliHbI€ OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauun Hajg COOBITUAMU: TepeceueHue, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC
coObITus. Jnarpammel Diinepa. @opMyiia CI0KEHHS] BEPOATHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcriepumenTa. dopmysia nosHOW BepostHocTH. Popmyna baiieca. HesaBucumsbie
COOBITHS.

bunapHbIii ciayuyaliHbIil ONMBIT (MCIBITAHWE), yCleX W Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCIBITAaHUM 10 TiepBoro ycmexa. I[lepectaHoBKH
u (daktopuain. Yucno coueranuid. Tpeyromsuuk [lackans. ®opmyna 6unoma HerotoHa.

Cepusi He3aBUCHMMBIX ucnbiTaHui bepuymnu. CnydaliHbi BBIOOpP M3 KOHEYHOM
COBOKYITHOCTH.

Cnyyaiinag BenuuuHa. Pactipenenenue BeposiTHOCTEN. J{luarpaMma pactpeaeneHusl.
Onepauun Haj cilyyallHBIMU BelWMurHaMu. buHapHas cimydaitHas BennunHa. [Ipumepsr
pacripeneneHrui, B TOM YKCIIe TEOMETPUIECKOEe U OMHOMUAIBHOE.

CoBMecCTHOE pacnpeeeHUe AByX CIy4alHbIX BeIM4YUH. He3aBucumele ciaydyaiHble
BEJIMYUHBI.
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MaremaTudeckoe OXKWJaHHUE CIIydyaHOW BeMMYMHBI (pacnpenenenus). [Ipumeps
MIPUMEHEHUSI MAaTeMaTU4YeCKOro OXkuaaHus (CTpaxoBaHue, JioTepes). MaTtematuueckoe
OXXHJaHUuEe OWHApHOW CllydyaHONW BeJWYWHBI. MaTeMaTHU4eCKOe OXKHUJIAHUE CYMMBI
CITy4alHBIX BEJTUYHH. MaTeMaTnuecKkoe 05KHIaHue TEOMETPUIECKOTO U OMHOMUAIILHOTO
pacIpeIeICHUN.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHUE CIIy4alHON BEIMYMHBI (paclpeiesiCHHs ).
Hucnepcust OWHApHOW  CIly4ailHOW  BENWYWHBL. ~MareMaThyeckoe  OKHJIaHhe
MPOM3BEICHUSA M JIUCTIEPCUS] CYMMbI HE3aBHUCHUMBIX CIIyYallHBIX BeJIM4YMH. [[ucnepcus
M CTaHJapTHOE OTKJIOHEHHE OWHOMHUAIBHOrO pacnpenenenus. J[ucnepcus u
CTAHJAPTHOE OTKJIOHEHUE F€OMETPUYECKOIO PACTIPEIEIICHHUS. .

11 KVIACC

HepaBenctBo YeOnnuéa. Teopema UYeOwiméBa. Teopema bepnymiu. 3akoH
OosbiuX yrcesl. BeiOOpouHbIM MeTo/ uccienoBannii. BeIOOpouHbIe XapaKTepUCTUKH.
OneHnBaHne BEPOATHOCTH COOBITHUS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeiiux
TUIIOTE3 C MOMOILIBIO U3YYEHHBIX PACTIPEICICHUN.

HenpeppiBHble  ciydaiinble  BennuuHbl.  [Ipumepsl. @PyHKIMSA  IUIOTHOCTH
BEpPOSITHOCTH pacnpeneneHus. PaBHOMeEpHOE pacnpenesieHue U €ro CBOWMCTBa. 3ajauu,
MIPUBOIAIINE K NOKA3aTENbHOMY PACIPEAECICHUIO. 3a/1a4d, IPUBOJSIINE K HOPMATBHOMY
pactpenenennio. OyHKIUSA IUIOTHOCTA BEPOSATHOCTH IOKA3aTEIbHOIO PACIPENEIICHHUS,
(yHKLMS TIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacnpeaeneHus. OyHKIMs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIpECIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHCHUMBIX COOBITUNA. 3aqauyu, IPUBOSAIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciyyailHeiXx BennyuH. KoadduumeHT nuHEeHHON KOppesuuu.
CoBMecTHBIC HAOMIOACHUS JABYX BEIWYUH. BBIOOpOUHBIN KOADOUIIMEHT KOpPESIUu.
Paznuuue mexny JAMHEWHOW CBS3bI0 M NPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHEHHas
perpeccusi, METoJ] HAMMEHBIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIBTATBI

K koniry 10 kaacca oOy4aromuics HaydYnuTCs:

K koniy 10 kimacca oOygaroniuiicss Hay4YuTCs:

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: Tpad, TIockuil rpad, cBSI3HBIN rpad, MyTh
B rpade, 1ienb, LUK, JEPEBO, CTEIIEHb BEPIIUHBI, IEPEBO CIIYYAMHOr0 SKCIIEPUMEHTA,

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CIIyYaHBIA SKCIIEPUMEHT (OIBIT), CIIy4YaiitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHO€ COOBITHE (3JEMEHTapHbI HCXO0J) CIYy4YalHOTO
OMbITa, HAaXOAWUTh BEPOSTHOCTU COOBITUH B ONBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJAUTh U (OPMYJIHUPOBATH COOBITHS: IIepeceueHue, OOBEIUHEHHE IaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, UCIOJIb30BATh JAHArpaMMbl Jijepa,

72



KOOPJIMHATHYIO TPSIMYIO JJisi PEIICHUs 3a/ad, MOJb30BaThCsl (POPMYJION CIIOXKEHUS
BEPOATHOCTEH /ISl BEPOSITHOCTEH IBYX U TPEX CIIyHYalHBIX COOBITHIA;

ONEPUPOBATH IOHATHUSIMU: YCIOBHAsE BEPOSTHOCTb, YMHOXXEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYalHOI'O IKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITUI C TOMOIUIBIO MPaBUJIa YMHOXKEHHS, JEPEBa CIyYaiiHOTO OMBITA, HCIIOJIb30BATh
dbopmyny mosHON BeposiTHOCTH, Gopmyny baiieca mpu permeHun 3amad, OmpenesaTh
HE3aBHCUMOCTh COOBITUH MO (hOpMyJIie U IO OpTraHU3aIUH CITy4YaifHOTO SKCIIEPUMEHTA,

NPUMEHSTh U3y4YEeHHbIE KOMOMHATOPHBIE (POPMYJIBI JISl IEPEUUCTICHHS SJIEMEHTOB
MHOECTB, AJIEMEHTAPHBIX COOBITHI CIIy4yallHOTO ONbITa, PEUICHUS 3aJad M0 TEOpUHU
BEPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHIMHU: OMHAPHBINA CITy4alHBIN OMBIT (MCIBITAHUE),
yCIIEX ¥ HEyAa4a, HE3aBUCUMBIE UCIIBITAHUS, CEpUsl NCIIBITAHUM, HAXOJUTh BEPOATHOCTH
COOBITHI: B CEpUU HCIBITAHUN IO MEPBOrO yCIiexa, B CEpUM UCHBbITaHWA bepHyium,
B OIBITE, CBSI3aHHOM CO CIIyYalHbIM BEIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIy4ailHas BEJIMYMHA, pACIpPEIEICHUE
BEPOATHOCTEH, JuarpamMma pacupelesieHus, OuHapHas CilydyailHas BeJIMYMHA,
reOMEeTpUYECKOe, ONHOMHUAIILHOE PACTIPEIEIICHUE;

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIIpEEICHUE IBYX CIy4alHbIX BEIUYMH,
UCIIOJIb30BaTh TaOJMIly COBMECTHOTO pACHpeneNieHUs] JBYX CIydallHbIX BEJIWYUH
JUISL BBIJEJICHUS PACIPENCIICHUs KaXKIOW BEJIMYMHBI, OIPEAEICHUS HE3aBUCHMOCTH
CIIy4aliHbIX BEJINYUH;

CBOOO/ZIHO OINEpPUPOBAaTh MOHSITHEM MAaTEMaTHYECKOrOo OXHMJAHUS CIIy4daiHON
BEJIMYUHBI (pacrpeneneHus), MNPUMEHSATh CBOWCTBA MAaTEMaTUYECKOTO OXKHUIAHUS
IpU pEIICHUH 3a]ad, BBIYMCIATH MaTeMAaTUYECKOEe OXHUJaHWe OHHOMHUAIBHOIO U
F€OMETPUYECKOI0 PaCIPEEIICHNN;

CBOOOJHO OIEpPUPOBaTh MOHATUSIMU: JAHUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMHBI, NPUMEHATH CBOMCTBA JUCIIEPCUU CIYy4YaWHOW BEJIUYUHBI
(pactipenenenusi) NpyU pEUNIEHUM 33Jad, BBIYHUCIATH JUCIEPCUI0O M CTAHIAPTHOE
OTKJIOHEHHE F€OMETPHUYECKOr0 1 OMHOMHUAIBHOTO PaCIIpeieTICHHIA.

K xony 11 kacca oOy4aromuiicss Hay4nuTCs:

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHKU IO JAHHOW BBHIOOPKE M OIICHUBAThH
XapaKTEPUCTHUKW  TEHEPAJIbHOM  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTepucTukaM. OICHHMBAaTh BEPOSTHOCTH COOBITUH M TIPOBEPSTH IPOCTCHUIITNE
CTATUCTUYECKHE THITOTE3bI, TIOJIb3YSICh N3yUCHHBIMU PacIpeICIICHUIMU;

IPUBOJUTH MPUMEPHI 3a/ad, NMPHBOAAIINX K IOKa3aTCIIBHOMY pAaCIpECICHHIO,
3a/1a4, MPUBOIANIMX K HOPMaJIbHOMY pactpeacieHnio. OmnepupoBaTh MOHSITHIMHU:
(GyHKUIMS TJIOTHOCTH BEPOSITHOCTH  IOKA3aTENbHOTO  pachpeAesieHus, (QyHKIUs
IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOIO pachpeneseHusi, (QyHKIUs TMIOTHOCTH U
CBOMCTBa HOPMAJILHOT'O pacipeieNICHus;

onpeneysaTh Kod(pOUIIMEHT JTUHEHHON KOppessiuu, BHIOOPOYHBIN KOI(PHUIIMEHT
KOPPEJTISAIUH.

73



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Haszganue OcCHOBHBIE BUJIbI AESATETLHOCTU
pazjeina (TeMbl) Ocrosroe conepane o0yyJaronmxcs
DJeMeHTHI Teopuu rpados 3 I'pad, cBa3HbI rpad, npeacTaBaeHUe [IpencraBiasiTh OOBEKTHI U CBS3U
3a/layu ¢ IOMOIIBIO rpada. MEXAy HUMHU C TIOMOIIbIO rpada,
CreneHb (BaJIGHTHOCTb) BEPLIUHBI. HAXOJIUTh ITyTH MEXTy BEPITMHAMHU
[Tyt B rpade. Llenu u HUKIBI. rpada.
I'padst Ha mtockocTu. Jlepeso BoiaensaTs B rpade nenu u HUKIbl.
CIIy4alfHOTO SKCIIEPUMEHTA Ctpouth AepeBo MO ONMHUCAHUIO
CJIyYaliHOTO OIIbITA, OMUCHIBATH
CITy4aiiHbIe COOBITHS B TEPMUHAX
nepeBa.
Pemarts 3a1a4yy ¢ mOMOIIBIO
rpados
CinyyaliHbl€ OTIBITHI, 3 CrnyyaifHble 3KCTIEPUMEHTHI (OIBITHI) Briaensate u onuceiBaTh
CITy4aiiHbI€ COOBITHS U CITy4ailHbIe COOBITHS. DJIEMEHTapHbIE Cly4aiiHble COOBITHUS B CITy4ailHOM
Y BEPOSTHOCTHU COOBITUI coObITUSI (MCXO/BbI). BeposTHOCTH OTIBITE.
cily4aifHOTrO coObITUsA. BeposaTHocTu @opMyIHpPOBATH YCIOBUS TPOBEACHUS
COOBITHUM B OMBITAX CIIyYalHOTO OIIbITA.
C PAaBHOBO3MOKHBIMH 3JI€MEHTaPHBIMU Haxonutb BepOATHOCTH COOBITHI
COOBITUSIMH B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTaPHBIMHU UCXOIaMU
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Onepanuu

HaJl MHOXKECTBaMU

1 COOBITUSIMU.
CrnoxxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c10BHAsI BEPOSATHOCTD.
HezaBucumeblie coObITHS

[lepeceuenue, 00bEAMHEHUE MHOKECTB
1 COOBITUH, MPOTUBOMOJIOKHBIE
coObITHsl. DOpMYyIIa CIOKEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOXKEHNE BEPOSITHOCTEM.

dopMya yCI0BHOW BEPOATHOCTH.
®opmyJia IOJIHOU BEPOSITHOCTH.
®opmyia barieca. HezaBucumebie
COOBITHS

Hcnonb30BaTh quarpaMmsl Jiliepa

U BepOaIbHOE ONMHUCAaHUE COOBITUI
IIPH BBINIOJHEHUY ONlepalnid

HaJ COOBITHUSAMMU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUI IO MEPE HACTYIUICHUS
JPYTUX COOBITHI B CIIy4aifHOM OTIBITE.
Pemrate 3agaun, B TOM 4ucie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYaHHOTO
OTbITa, (HOPMYIT CIOKEHUS

Y YMHO>KEHUS BEPOSITHOCTEN

DeMeHTbl KOMOMHATOPUKHU

KoMbOunaTopHoe npaBuiio yMHOKECHHS.
[lepectanoBku u pakropuain. Yucno
coueranui. TpeyronsHuk [lackass.
dopmyna 6uHOMa HBroTOHA

®opMyIupoBaTh U JOKa3bIBaTh
KOMOHWHATOpPHBIC (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
U3Yy4YEeHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUIs IEPEUNCIIEHNS SIIEMEHTOB
pa3IMYHbIX MHOKECTB, B TOM YHCJIE
AIIEMEHTAPHBIX COOBITHI B CITydyaifHOM
OTIBITE.

[Tonw3oBaThes Gopmyioit

U TpeyroJbHUKoM [lackais

JUTSI OTIPEICTICHUS] Y CIIa COUSTaHHH.
[Ipumensarts Gopmyiry GuHOMA
Herotona st mpeoOpa3zoBaHus
BBIPAXCHUU
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Cepuu nociie10BaTeIbHBIX 5 buHapHbIl Cly4alHbIN OIIBIT Pa30uBaTh CI10KHBIEC IKCIIEPUMEHTHI

ucnbeiTanuid. McnbiTanus (ucpiTaHKe), yCHex v Heynava. Ha OTAEJIbHBIE UCTIBITAHUS.

bepuymn. He3aBrcuMeble ucnbITaHus. PemaTe 3a1a4m Ha OUCK

CrnyyaitHblit BBIOOp Cepust HE3aBUCUMBIX HUCTIBITAHUM BEPOSITHOCTEH COOBITHI B cepuu

13 KOHEYHOU COBOKYITHOCTH 1o neporo ycnexa. Cepus UCIIBITAHUM J10 TIEPBOTO yCIIeXa
HE3aBUCUMBIX HCIbITAaHUN bepHyim. U B CEpUAX UCIIBITaHUN bepHyiuy,
CrnydaifHpIii BEIOOP M3 KOHEUHOM a TAaKXXe B OIBITAX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHON COBOKYITHOCTHU
[IpakTiueckas padota C MCTIOJIb30BAaHHEM KOMOMHATOPHBIX
C UCIIOJIb30BaHUEM JIEKTPOHHBIX (bakToB U (popMyII, B TOM UKCIE B XOJE
TabIHII MPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
CrnyyaliHble BEJIMYUHBI 14 Cinyualinas BennuuHa. Pacnipenenenue OcBauBaTh NOHATHUS: CITy4YalHas

U pacnpeneneHus

BEpOSTHOCTEU. Jlnarpamma
pacnpenenenusa. Onepanuun

HAJl CJIy4YalHbIMU BEJIMYUHAMM.
[Tpumepsl pactipenenennii. bunapnas
CiyyanHas BenrunHa. [ eomerprueckoe
pacn-penenenue. buHoMuaaIbHOE
pacrnpenenenue. Marematudyeckoe
0’KMJIaHUE CIIyYalHOU BEJIMYHHBI.
CoBmecTHOE pacnpeneieHUE ABYX
Ciy4anHbIX BennuuH. HezaBucumele
ciy4daiiHble BeIuyuHbl. CBOKCTBA
MaTEMATUYECKOTO OXKUIaHUS.

BEJIMUMHA, pacrpeeneHue, Tadauma
pacrpeneneHus, imarpamma
pacIpeneieHus.

HaxoauTe 3Ha4YeHNUs CyMMBI

Y IPOU3BEICHUS CIIyYalHbIX BEJIMYKH.
Crpouts OMHapHBIE pacnpeaeeHUs
10 ONKUCAHUIO COOBITHI B CIIy4alHBIX
onbITax. CTPOUTH U PaclO3HABATh
reoMeTpUUeCcKoe 1 OMHOMHUAIbHOE
paclpeeneHus.

Pemars 3anaun Ha BEIYKMCIIEHUE
MaTEMATUYECKOTO OXKUIAHUS.
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MaremaTudeckoe 0)Ku1aHue OMHaAPHOM
CIIy4allHOW BEJIMYUHBL.
MaremaTudeckoe OKuaaHue
Tr€OMETPUYECKOT0 U ONHOMHUATTLHOTO
pacnpenenenui. Jucnepcus

Y CTaHJIApTHOE OTKJIOHEHUE.
Jucniepcust OMHAPHOM CITy4aitHON
BeJIMunHbI. CBOMCTBA IUCHIEPCUM.
MartemaTudeckoe OKHuaaHue
MIPOU3BEACHUS U TUCTIEPCUS CYyMMBI
HE3aBUCUMBIX CIIy4alHbBIX BEJIUYHH.
Jucnepcusi OMHOMUATTLHOTO
pacrpeeneHus.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIHII

CTpouTbh COBMECTHBIE paCIIPEACIICHHUS.

N3yyaTh cBOMCTBA MATEMAaTUYECKOTO
OKHJIaHHUS.

Pemats 3a1ayy ¢ MOMOIIBIO
W3YUYCHHBIX CBONCTB.

[To u3yueHHbIM OopMyJIaM HAXOIUTh
MaTeMaTHYECKUE OKUTAHNS
CIIyYalHbIX BEJIMYUH, UMEIOIIUX
reOMETPUYECKOE U OMHOMHAIBHOE
pacrpeneieHus

OcBauBaTh NOHATHUSA: AUCTIEPCUS,
CTaHJAPTHOE OTKJIOHEHUE CITyYaluHON
BEJINYUHBI.

Haxomguts nucnepcuto

I10 PACIPENEIICHMUIO.

W3y4dars CBOMCTBA IUCTIIEPCHUH.

[To uzyyeHHsIM popMysIaM HAXOAUTh
JTUCIIEPCUI0 OMHOMHUAIIBHOTO
pacIipeiesieHus], B TOM YHCJIE B XOZ€
MPaKTUYECKON pabOThI

OBHIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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11 KJIACC

Haszganue KomunuectBo OCHOBHBIE BUIBI J€ITEILHOCTH
OcHOBHOE coJIEpKaHue
paznena (TeMbl) 4acoB o0yJarmuxcs
3aKoH OOIBIINX YHCET 5 HepasenctBo YeOnrmena. Teopema Pazbupath mokazaTenbcTBa TEOPEM.

UYeonimeBa. Teopema bepuymiu.
3axoH OonblIuX uyncen. BeiOopodHbIit
METO]I UCCIIEIOBAHUI.

[IpakTruueckas padbota

C UCTIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIALL

OcBauBaTh BEIOOPOUHBII METOA
UCCJIEI0BAHMI, B TOM YHCIIE B XOJE
MPaKTUYECKON paboThI

DJIeMeHThl MAaTEMATUYCCKOM
CTaTUCTHUKHU

['enepanbHas COBOKYITHOCTb

U cllydaiiHasi BbIOOpKa. 3HAaKOMCTBO
C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1LieHKa CpeTHETO U JUCTIEPCUH
TeHEPAIIbHOM COBOKYITHOCTH

C TIOMOIIIBIO BHIOOPOYHBIX
xapaktepucTuk. O1leHuBaHue
BEPOSITHOCTEH COOBITHH 1O BRIOOPKE.
Craructuyeckas runotesa. [[poBepka
IIPOCTENIINX TUNIOTE3 C TTOMOIIBIO
CBOMCTB M3YUYEHHBIX pacipeieeHu.
[IpakTrueckas pabota

C UCIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJIHUL]

OcBauBaTh NOHATHS: T€HEpaIbHas
COBOKYMHOCTb, BLIOOpKa, BEIOOPOYHOE
cpeaHee U BBIOOpOYHAs TUCTIEPCHS.
Boruucnisats BBIOOpOUYHBIE
XapaKTEPUCTHKU U HA UX OCHOBE
OLICHHUBATh XapaKTEPUCTUKU
T€HEPAJIbHOM COBOKYITHOCTH.
OcBanBaTh NOHATHS: CTATUCTUYECKAS
TUIOTE3A.

OueHuBaTh BEPOATHOCTH COOBITHI

Y [IPOBEPSITH MPOCTEUILINE TUTTIOTE3BI
Ha OCHOBE BHIOOPOUHBIX JAHHBIX,

B TOM YHCJIE B XOJ1€ IPAKTUYECKON

paboThI
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HenpeprpiBHbIE ciy4daiinble
BEJIMYMHBI (pacupeencHus),
IIOKAa3aTeIbHOE

Y HOPMAJIbHOE
pacrpeneieHus

[IprMepb! HENPEPBIBHBIX CIyYalHBIX
Ben4urH. OyHKIUS ITIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. [ Ipumeps! 3a1ay,
IIPUBOMSIINX K [T0KA3aTEIBHOMY

Y K HOPMJIbBHOMY PacIIpeIeICHUSM.
@yHKIMSA IIIOTHOCTH BEPOSITHOCTH
II0Ka3aTeJIbHOIO PaCIPEIEICHUs.

@ yHKIUA INIOTHOCTH BEPOATHOCTH
HOPMAaJIbHOTO pacIpeacieHus

3HAKOMMTHCS ITIOHSATHSIMH:
HEIIPEPBIBHAS CIIy4YanHast
BEJIMYMHA, HEIPEPHIBHOE
pacnpenenenue, GyHKIUS MIIOTHOCTH
BEPOSATHOCTH.

HaxoauTpk BeposSTHOCTH COOBITHIA
10 TaHHOW (PYHKIIMM TIJIOTHOCTH.
3HAKOMUTHCS C MOHATHSIMMU:
MOKa3aTEIbHOE pACIIPEACIICHHUE,
HOPMAJIBHOE PacCIpe/IeJICHUE.
Br1aenaTe 1o OnMcanuio CirydanHbIe
BEJIMYMHBI, PacIpe/IeICHHbIE

T10 IMOKAa3aTeJIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3Oupats npumeps! 3a1ad,
MPUBOASIIMX K IOKA3aTEIIbHOMY
pacupeaeaeHuo U K HOpMaJIbHOMY
pacnpeesieHUIo

Pacnpenenenne [lyaccona

ITocnemoBaTenbHOCTH OAMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3agauun, npuBOAAILIEH

K pacnpenenenuto [Iyaccona.
[IpakTuyeckas pabora

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

Br1aensaTh 10 ONUCaHUIO CTYyYaliHOTO
OTIBITA BEJIMYMHBI, pacpe/ICICHHbIE
o 3akony IlyaccoHna.

Pemrate 3agaun, B TOM 4MCIIE B XOJ1€
PaKTHYECKON pabOThI C TPUMECHEHUEM
CTaHJAPTHBIX (PYHKIMH 3JIEKTPOHHBIX
TaOJINL]
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CBs13b MEXy CITy4allHBIMU
BEJIMYMHAMU

KoBapuanus 1Byx ciay4daiHbIX
BennurH. Koapuiment koppemsum.
CoBMecTHbIE HAOIIOEHUS IBYX
BeJInurH. Be100opouHbIi KOdDPuiiueHt
Koppemsiuuu. Pasnuune Mexay
JIMHEWHOU CBSA3bIO U IPUYNHHO-
CJIEACTBEHHOU CB:A3b10. JInHElHas
perpeccus. [Ipaktuyeckas pabora

C UCIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIALL

OcBauBaTh NOHATHA: KOBapHUAaIHs,
KOd(DPUITUEHT KOppeTsAIny, THHEHHAS
3aBHCUMOCTb.

OueHuBaTh XapakTep CBSA3H MEX]Y
CIIy4aliHBIMH BEJIMYMHAMHU, UCXOJIS

U3 TIPUPOJIbI TAHHBIX U BRIYMCIICHHBIX
XapaKTePUCTHK.

Hcnonws3oBath 1uarpammsl
pacceuBaHusl 11 H300paKeHUs
COBMECTHOT'O pacCEeUBaHUs

JTAHHbIX.

Haxonutb k03 dunnenTsl ocu
JauarpamMmbl, B TOM YHCIIe

B XOJI€ IPAaKTUYECKON

pabOThI C MPUMEHEHUEM CTAHIAPTHBIX

byHKIMI

O00011eHe
U CUCTEMATHU3aIUS 3HAHUI

11

[IpencraBnenne TaHABIX C TOMOTIIHIO
TaOJHI] ¥ TUarpaMm, OIucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUAMH,
BBIYHCIICHUE BEPOSITHOCTEM
COOBITHI C TpUMEHEHUEM (HOPMYIT

U TpauecKuX METO0B
(koopiMHaTHAs TIpsiMast, IEPEBO,

IToBTOPATH N3yYEHHOE U BEICTPAaNBaTh
CUCTEMY 3HAHUU
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nuarpamma Junepa), CirydaiHble
BEJINYMHBI U PaCIpEACIICHUS,
MaTeMaTH4YECKOE 0KUIAHUE
CIIy4allHOW BEJIMYMHBI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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NEPEYEHbB (KOJIUD®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS U DJIEMEHTOB
COJIEP)KAHUS IO MATEMATHUKE

I[J'I}I MNPOBCACHUA CANMHOI'O IOCyaAapCTBCHHOI'O 3K3aMCHaA M0 MAaTCMATHUKC (z[aﬂee —

EI'D no wmaremaTuke) WuCHONB3yeTCd TNepedeHb (Koau(uKaTop) MPOBEPSIEMBIX

TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelIbHON MpPOrpaMMBbI

CpemHero o01ero o0pa3oBaHus U AJIEMEHTOB COJEPKAHMUS.

IIpoBepsiembie Ha EI'D mo maTtemMaTuke TpeOOBAHUA K Pe3yJbTATaAM OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaAaMMBbI CPeHEro 001ero 00pa3oBaHus

Kon
TIPOBEPSIEMOTO
TpeOoBaHUS

[TpoBepsiembie TpEOOBAHUS K TIPESIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbI CPETHETO OOIIETO
oOpa3oBaHUs

1

Brnagenne metogamu A0Ka3aTeNbCTB, alTOPUTMAMU PELICHUS 3a7ad;
yMeHue (GopMyIHpoBaTh U ONEPUPOBATH MOHSATHSIMMU: OIpEeNeHue,
aKCHOMa, TeopeMa, CJIeICTBUE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH;  MPUMEHITh  UX;  yMEHHE
dopmynupoBath o00paTHOE U TMPOTHUBOMOJIOKHOE YTBEP)KICHHUE,
OPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BaTh METO[
MaTeMaTH4eCKO WHTyKIHH; POBOIUTH JI0Ka3aTeIbHbIE
paccykIeHus TpH pelIeHHH 3a]ad, OLEHUBATh JIOTHYECKYIO
NPAaBUJIBHOCTh PACCYXKIACHHI;, YMEHHE OIEpPHUpPOBATh MOHATUSIMHU:
MHOECTBO, MOJMHOKECTBO, OINEPALMU HaJ MHOXXECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl OMHUCaHUs
peasbHBIX MPOIIECCOB U SIBICHUH U NPU PEIICHUH 33/1a4, B TOM YHCIIe
U3 JPYrux y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE
3amaBaTh M ONMCHIBaTh rpadbl  pa3iMyHBIMHU  CIIOCOOAMM;
MCIOJIb30BaTh Tpadbl P PEIICHUN 33124

YMeHue onepupoBaTh NOHATHAMU: HATYPAIBHOE YHCIIO, LIET0E YUCIIO,
CTEIEHb C ILEIbIM II0Ka3aTeleM, KOPEHb HATypaJIbHOW CTECIEHH,
CTEIIEHb C PAlMOHAIBHBIM I10KA3aTEIEM, CTEIIEHb C IEUCTBUTEIbHBIM
nmokasarenemM, JorapudM Yucia, CHHYC, KOCHHYC U TaHTEHC
IIPOU3BOJIBHOIO0 YMCJIA, OCTATOK M0 MOJIYJIK0, PalMOHAIBbHOE YUCIIO,
UPPALMOHATIBHOE  4YMCJIO, MHOXKECTBA  HATypAJIbHBIX, LEJBIX,
pPaLlMOHANIBHBIX, IEUCTBUTEIBHBIX YHCEI; YMEHHUE HCIIOIb30BATh
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NPU3HAKU ACTUMOCTH, HAUMEHBIINN 00U NeTUTENh U HAaUMEHbILIee
oO1iee KkpaTHoe, anroput™ EBKimaa npu peuieHuu 3aaa4; 3HaKOMCTBO
C pa3iIUYHbIMM TO3MIIMOHHBIMU CHCTEMaMH CUYUCIICHHUS; YMEHHUE
BBITIOJIHATh BBIYMCICHUE 3HAUYEHUN M MpeoOpa3oBaHUsl BBIPAKECHUN
CoO cTenmeHsMu U Jorapudmamu, mpeoOpasoBaHUS ~JAPOOHO-
palMoHaNbHBIX BBIPAKEHUN; YMEHHE OINEpPUpPOBaTh MOHATUSIMU:
MOCJIEIOBATENBHOCTb, apU(METUYECKAsI IPOTPECCHS], TEOMETpUUECKas
nporpeccusi, 60ECKOHEYHO yObIBaroOIlas reoOMEeTpHUIecKasi IPOrpeccus;
yMEHHE 3a/laBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYpPpEHTHbIX  (OpMyJ; YMEHHUE  ONEPUPOBATH  TMOHSATUIMHU:
KOMIUIEKCHOE YHCIIO, COINpPSDKEHHbIE KOMIUIEKCHBIE YHCIA, MOJIYJIb
U apryMeHT KOMIUIEKCHOro uucia, (opma 3alucu KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TPUrOHOMETpUYECKass U aireOpanveckas);
yMETh MPOU3BOAUTH apUPMETHUECKHUE ACHCTBHUS C KOMILJICKCHBIMU
YHUCJIAMH; TPUBOJUTH TPUMEPHI UCTIOJIH30BAHUS KOMILIEKCHBIX YHCETT;
ONEepUpOBaTh MOHATUAMM: MaTpuua 2 X 2 u 3 X 3, onpeaeauTenab
MaTpPHIIbl, FTEOMETPUUYECKUIA CMBICH ONPEACIIUTENS

YMeHHe onepupoBaTh NOHIATUAMU: PALIMOHAIIBHBIE, UPPALIMOHAIIBHBIE,
noKa3aTebHbIe, CTETICHHBIE, JIoTapu(pMUIecKre, TPUTOHOMETPUIECKHE
YPAaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEpUPOBATh
HOHATUSIMU: TOXKJECTBO, TOKJIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUM M HEPABEHCTB, PABHOCHIIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHWS,
HEPABEHCTBA U CUCTEMBI C IOMOLIBIO PA3JIMYHBIX IPUEMOB; PEIIAThH
YPAaBHEHUS, HEPABEHCTBA W CHCTEMBI C IApaMETPOM; INPUMEHSTH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MATEMaTUYECKUX
3a]a4 1 3a]1a4 U3 pa3IMuHbIX 00JacTel HAyKu U peanbHOMN KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIUS, YETHOCTh (DYHKIIHH,
NEePUOTUIHOCTD (DYHKITUH, OTPAHUYEHHOCTH (DYHKITMH, MOHOTOHHOCTh
GyHKIMU, DJKCTpeMyM (QYHKIHMHM, HauOOJIblllee U HaWMMEHbIIEee
3HaueHUs (QYHKIUM Ha TPOMEKYTKE, HENpephiBHAS (QYHKIUSA,
acCUMNTOTHl Tpaduka (QyHKIHM, TepBas M BTOpas MPOW3BOJTHAS
(GYHKIIMM, TEOMETPUYECKUU W (PU3MYECKHid CMBICT TPOU3BOIHOM,
nepBooOpa3Has, OMNPEACICHHBIA WHTETpald; YMEHHE HaXOIUTh
aCUMMTOTHI Tpaduka (QYHKIWH, YMEHHE BBIUYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHNUS, YACTHOTO W KOMITO3HUITUHN (PYHKITUN, HAXOIUTh
ypaBHEHHE KacaTelbHOW K TpaduKy (QYHKIMH, yMEHHE HaXOJWUTh
NIPOM3BOJHBIC DJJEMEHTAPHBIX (YHKIMH; YMEHHE HCIOIb30BaTh
MPOU3BOHYIO JUTsI MCCAEAOBaHUS (PYHKIMH, HAXOMAUTHh HAUOOJBIITNE
Y HauMEHBIIHNE 3HaYeHUs (YHKIUI; CTPOUTh TpaduKi MHOTOWICHOB
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C MCIIOJIb30BAHMEM armapara MaTeMaTUYECKOTO aHajIn3a; MPUMEHSTh
NPOW3BOAHYIO Ui HAXOXKICHWS  HAWIY4IIero  pelieHus B
OPUKJIATHBIX, B TOM  4YHCJIE€ COLMAIbHO-3KOHOMHYECKUX U
bu3MYecKuX 3amadax; HaXOAUTh IUIOMAAM W OOBEMBI (QUTYp C
MIOMOIIBI0 HWHTETpasia; MPHUBOAUTH TPUMEPHl MaTEMaTHUYECKOTO
MOJIETIMPOBAHUS C MOMOIIBI0 UG (HepeHIINATBHBIX YPaBHEHU N

YMeHue onepupoBaTh MNOHATUSAMH: Tpapuk (yHKIUH, oOpaTHas
byHKIMSA, KOMOIO3ULMS PYHKIHH, TUHEHAs QYHKIUS, KBaApaTUyHas
byHKIMsA,  paruoHanbHas  (QyHKIWS, ~ CcTeneHHas  (QyHKIUA,
TPUTOHOMETpUUYECKHE (PYHKIMHU, OOpaTHbIE TPUTOHOMETPHUUECKHE
GbyHKIMM, TOKa3zaTelnbHAass W Jorapupmuueckas (yHKUHU; YMEHUE
CTpOUTH IpadUKu U3yUEHHBIX (PYHKIUI, BHIIOIHATH IPeoOpa3oBaHUs
rpadukoB GYHKIHHI, HCTIOIB30BATh T'padUKH IS U3YUESHHSI IPOIIECCOB
¥ 3aBUCHUMOCTEH, P PEIICHUH 3a]1a4 U3 IPYTHX YUeOHBIX IPEIMETOB
W 3a7a4 U3 peajbHOU XU3HU; BBIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH
MEXIy BEIMYMHAMU; UCIOIB30BaTh CBOMCTBA M rpapuku (QyHKUIUN
JUI pellieHHs] ypaBHEHUI, HEPaBeHCTB M 3aJay C IapamMeTpaMu;
M300pakaTh HAa KOOPAMHATHOW INIOCKOCTH MHOMKECTBA pEIICHUN
ypaBHEHHIi, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJauM Pa3HbIX TUIIOB (B TOM YHUCIE
Ha TPOLIEHTHI, JOJIM W YacCTH, Ha JBIXKEHHUE, PabOTy, CTOMMOCTH
TOBapOB U yCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTU YIIPaBJICHUS JTUYHBIMU
U CeMEHHBIMU (PMHAHCAMU); COCTaBJIATh BBIPAKECHUS, YpPaBHEHUS,
HEpPaBEHCTBA W HMX CHCTEMBI IO YCJOBHMIO 3a/layd, MCCIIE0BATh
IIOJIy4YE€HHOE pELIEHNE U OLIEHUBATh IPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHUE MOJIEUPOBATh PEalbHbIE CUTYyallMd HA A3bIKE MATEMaTHKU;
COCTABJISITh BBIPAKECHUS, YPABHECHHs, HEPABEHCTBA U HUX CHCTEMBI
II0 YCIOBUIO 3aJa4d, HCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM anmnapara anreOpsl, WHTEPIPETUPOBATH
IIOJIyYEHHBINA PE3YNIbTAT

YMeHue onepupoBarh IMOHATUSAMU: CpeAHee apuMeTHdecKoe,
MeAraHa, HauooJbIllee U HAaNMEHbIIIee 3HAYCHHUS, pa3Max, TUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE 4YMCIOBOrO HaboOpa; yMEHHE H3BIIEKATb,
UHTEPIPETUPOBATh HMH(POPMAIUIO, MPEACTAaBICHHYI0O B TabIUIax,
Ha JAuarpamMmax, rpadukax, OTpaKarollyl0 CBOWCTBAa peabHBIX
IPOLECCOB U SIBJICHUH; MNPEACTABIATh HMH(OPMALMIO € HNOMOULIbIO
TaONIUI] U JAMArpaMM; MCCIEN0BAaTh CTATHCTUYECKUE HAHHBIE, B TOM
qucie € NPUMEHEHUEM TIpaUuecKux METOJOB U DJIEKTPOHHBIX
CpencTB; TpadUYEecKd HCCIEA0BATh COBMECTHbIE HAOMIOACHUS C
IIOMOUIBIO TUAarpaMM PaCCEUBAHUs U JINHEMHON PETPECCHH
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YMeHue onepupoBarh MOHATUSAMHU: CIyYaWHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTH CIYYaHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C UCMOJIb30BAaHUEM TIpaUUECKUX METOJOB; TPUMEHATH
(OpMyJIbI CIOXKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, (POpMYIly MOITHON
BEpOATHOCTH, (opmyny bepHymin, KoMOuHaTOpHbIE (AKTBI U
(GbopMyIibl; OLIEHMBATh BEPOSTHOCTH PEATbHBIX COOBITUN; YMEHUE
ONEpPUPOBATh IOHATHUAMU: CllydalHas BEJIMYMHA, PACHPEICICHUE
BEPOSITHOCTEH, MaTeMaTHYECKOe OKHJIaHHE, JUCIIEPCUSl U
CTaHJAapTHOE  OTKJIOHEHHE  CIy4YyallHOW  BEIWYMHBI, (PyHKIHUU
pacupenesieHdss M IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTEJIbHOTO M
HOPMAJIbHOTO pPAaCIpENEIEHNN; YMEHUE WCIIOJIb30BaTh CBOMCTBA
W3YUYCHHBIX PACHOPEACIICHUN Ui PELICHMs 3a1ad; 3HAKOMCTBO C
HNOHATUAMM: 3aKOH OOJBIIMX 4YHCEJ, METOAbl BBIOOPOUYHBIX
VCCJIEIOBAHNM; YMEHUE NPHUBOJIUTH IPHUMEPHI IPOSBICHUS 3aKOHA
OOJBIINX YHUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUIX; YMEHHUE
ONEpUPOBATh MOHATUSAMH: COYETAHWE, [EPECTAHOBKA, YHUCIO
COUETaHMWI, YHUCIO TepecTaHOBOK, OuHOM HploTOHA; yMmeHue
OPUMEHATh KOMOMHATOPHbIE (PAKThl U PACCYKIACHMS Ul PELICHUs
3a/la4; OLEHUBAThb BEPOSITHOCTU pEaJbHBIX COOBITHI; COCTABIIATH
BEPOSATHOCTHYIO MOJEIb W  HWHTEPIPETUPOBATH  ITOJIYYCHHBIN
pe3yJbTar

YMeHHne onepupoBaTh MOHATHSAMH: TOYKa, MOpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIrjia, IUIOCKUU Yroi,
JBYI'PAaHHBIN yTOJ, TPEXTPAHHBII YroJy, CKpEIIMBAIOUIUECS IMpPSMBIE,
NapaJIENbHOCTh U MIEPIEHAUKYJIIIPHOCTD IIPSIMBIX U IIJIOCKOCTEM, YToJ
MEXIY NPSMBIMHU, YTOJI MEXIY IPSIMOU U INIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSAMHM, PACCTOSHHE OT TOYKM J0 IUIOCKOCTH, PACCTOSHHE
MEXAY MpPsSMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSMH;, YMEHHE
UCIIONIb30BaTh MPHU PEHICHUH 3aJa4 U3y4YeHHbIE (DAKThl U TEOPEMBI
IUTAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY KAIOIIETO
MHUpa;  CTPOUTH  MAaT€MAaTHYECKHME  MOJEIM C  IOMOLIBIO
F€OMETPUYECKUX MOHATHM M BEIMYMH, PEIIATh CBA3aHHbBIE C HUMHU
PaKTUYECKHE 3a/1a4n

10

YMeHnue onepupoBaTh NOHATUSAMU: IIIOIAAL PUTYpBI, 00BEM (DUTYPBI,
MHOTOTPaHHUK, IPABUJIbHBIN MHOTOTPaHHUK, ceueHue
MHOT'OTpaHHMKa, Ky0, mapajienenurne]], npu3Ma, nupamunaa, purypa
U MOBEPXHOCTh BpallleHUs, IUJIUHAP, KOHYC, 1Iap, cdepa, Mmiouans
cepbl, IUIOMAAb IOBEPXHOCTH MHPAMU[BI, TPHU3MBI, KOHYCA,
MUINHAPA, 00beM Ky0a, MPSMOYTOJLHOTO MapaylieNienumnena,
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NUpaMUbl, TPU3MbI, UWJIUHIpA, KOHyca, Iapa, pas3BepTKa
MOBEPXHOCTH, CEUECHHMS KOHyCa M UWIHWHJpA, NapaJyieIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE IIapa, MIOCKOCTh, Kacaromascs chepsi,
UWJMHIpA, KOHYCa; YMEHUE CTPOUTh CEUYEHUE MHOTOIPAHHUKA,
U300pakaTh MHOTOTPAHHUKH, (PUTYPbl U TOBEPXHOCTH BpPAILIEHUS, UX
CEUEHUSI, B TOM YHUCJIE C MOMOUIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE
NPUMEHSATH CBOWCTBA TEOMETPHYECKUX (PUTYp, CaMOCTOSTEIHHO
dbopMyIMpoBaTh ONpEeAeNeHUs] U3y4aeMmblX (Uryp, BbIIBUTATh
TUIOTE3bl O CBOMCTBAX U IMpPHU3HAKAX TE€OMETpUYECKUx (uryp,
00OCHOBBIBATh WJIM  ONPOBEpPrarb HMX; YMEHUE MPOBOJUTH
Kiaccudukanuio (GUryp TO PA3TMYHBIM MPU3HAKAM, BBITIOTHSTH
HEO0OXOMMBIC JOTIOTHUTEIHHBIC TTOCTPOCHUS

11

YMeHue omnepupoBaTh TOHITHSIMH: JBIKEHHE B TMPOCTPAHCTBE,
napauIeIbHBINA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUEe MOM00MS, TOMO00HBIE (DUTYpBI; yMEHUE
pacro3HaBaTh paBHbIE U OJ00HBIE (GUTYPHI, B TOM YHCJIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIIOIH30BATh T€OMETPUIECCKIE OTHOIIICHUS
NP pelICHUH 3ajad; HaXOJIUTh T€OMETPUYECKHE BEIMYWHBI (UIHHA,
yroJ, MIomaas, 00beM) MPH PEIIeHUuH 3aJad U3 JIPYruX Y4eOHbIX
OpeIMEeTOB W M3  pealbHOM  KU3HU; YMEHHE  BBIYHCIATH
reOMeTPUUECKHUE BEJIMUMHBI (JJIMHA, YO, TUIOIIa/lb, 00BbEeM, IIIOIIAalb
TIOBEPXHOCTH), MCTONB3YysI W3YYCHHBIE (DOPMYJBI U METOMABI, B TOM
qpclie: IJIOMAAbh TIOBEPXHOCTH MUPAMHIbI, TIPU3MBI, KOHYCA,
WIMHApA, IUIom@aab cdepbl; o00beM Kyba, MPsIMOYTOJIbHOTO
napajuiefienunena, MUpaMuibl, MPU3MbI, UWJIUHIpA, KOHYyca, IIapa;
YMEHHE HaXOJIUTh OTHOIIIEHHUE 00HEMOB MOJOOHBIX (HUTYD

12

YMeHue omnepupoBaTh MOHATHSMHU: NPSIMOYTOJIbHAas  CHUCTEMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOMU3BEICHHE BEKTOpa HAa YHUCIIO, Pa3jOKEHHUE BEKTOpa
1o 06a3ucy, CKaJsipHOE MPOU3BEICHNE, BEKTOPHOE MTPOU3BEICHUE, YOI
MEXKJy  BEKTOpaMH; YMEHUE  HCIOJIb30BaThb  BEKTOPHBIM U
KOOPAMHATHBIA METOJ JJIsl PELICHUS] TEOMETPUUECKUX 3a]lay U 3a/1a4
JIPYTUX YYEOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOMALIMNA METOJN JUIsl pEelIeHUs 3aJlayu;
MOHMMAHUE 3HAYMMOCTHM MATEMaTUKU B H3YyUYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX TIPOILIECCOB W SIBIICHWW; YMEHHE PAaCIO3HABATh
MPOSIBJIEHNE 3aKOHOB MAaT€MAaTHWKU B MCKYCCTBE, YMEHHE MPUBOJUTH
MIPUMEPbl MATEMAaTHYECKUX OTKPBITUM POCCHUMCKOM W MHPOBOM
MaTeMaTUYECKOW HAYKHU
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IlepeyeHb 3JIeMEHTOB cOAepPKAHUSA, TPoBepsieMbIx HA EI'D) mo maTemaTuke

Kon [TIpoBepsieMblil 3JIEMEHT COACPKAHUS
1 Hucna v BBIYKCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipuznaku 1eIMMOCTH HEIbIX YUCE
1.2 Panmonanpupie uncna. OOBIKHOBEHHBIE M JACCSITUYHBIE IPOOH, MPOLEHTHI,
OecKOHEYHbIE IEPUOANYECKUE APOOU
1.3 Apudmerrnyeckuii KOpEHb HaTypaJIbHON CTEIICHU. Jencreus
¢ apuPMETUYECKUMU KOPHSMU HATypaJIbHON CTENEHU
1.4 Crenensb ¢ nenbiM nokazaresneM. CTeNneHb ¢ paliOHAIBHBIM MMOKA3aTEIEM.
CBoiicTBa cTeneHU
1.5 CuHHyC, KOCUHYC M TAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YMCIIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. JleciTuuHbIC U HATYpAIbHbIE JIOTAPUPMBI
1.7 JleiicTBUTENbHBIE YMCIa. ApU(PMETUYECKUE ONEepalliU C IEHCTBUTEIbHBIMU
yucnamu. [IpubnukeHHbIe BBIUMCICHUS, TTPaBUIa OKPYIJICHUS, MPUKUIKA
Y OLICHKA Pe3yJIbTaTa BIYUCICHUI
1.8 [IpeoGpazoBanme BeIpa)KEHUN
1.9 KommnekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenble u npoOHO-paIOHAIbHBIE YPaBHEHUS
2.2 HppanmonanbHbie ypaBHEHUS
23 TpuroHomeTpuyeckue ypaBHEHUS
24 | Iloka3zaTenbHble U JOTapUPMUUECKUE YPAaBHEHUS
2.5 [{enpie 1 IpoOHO-palOHATBLHBIC HEPABEHCTBA
2.6 NppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenbHble U TOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronoMeTpudecKkre HEpaBEeHCTBA
29 CucteMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHUS, HEpABEHCTBA U CUCTEMBI C IMapaMeTpamMu
2.11 | Marpuua cucTemsl JIMHEWHBIX ypaBHEHUN. ONpeeanuTeb MaTPULIbI
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3 OyHKIMU U TpapUKu
3.1 OyHkius, cnocoObl 3amanus QyHkuuu. ['paduk QyHkuuu. BzanmHo
oOpatHbie (QyHkiuu. YeTHeie u HeueTHble QyHKUUU. llepuomnueckue
GbyHKIMN
3.2 OO6nactb onpeneneHuss ¥ MHOKECTBO 3HaueHu ¢yHkuuu. Hynu dyHkumm.
[TpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl 1 MUHUMYMbl (QyHKUMu. HawmbOombinee u HauMmeHbIlee
3HauYe€HHUE (PYHKIIMU Ha MPOMEKYTKE
33 CrenenHast pyHKIMS ¢ HATYpaJbHBIM U 1I€JIbIM MoKa3areneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-0M CTENEHU
3.4 | Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U rpaduKu
3.5 [TokazarenpHast u torapupmMudeckas QyHKIIMH, UX CBOMCTBA U rpaduku
3.6 | Touku pa3pbiBa. AcuMnToThl rpadukoB ¢yHkiuil. CBONHCTBAa (PYHKIIHIA,
HENPEPBIBHBIX Ha OTPE3KE
3.7 | IlocnenoBarenbHOCTH, CIIOCOOBI 33JaHHS TIOCIIEI0BATEIBHOCTEN
3.8 Apudmernueckas U reoMerpuyeckas nporpeccuu. @opmMyna CIOXKHBIX
IPOLIEHTOB
4 Hauanma maTematnueckoro ananusa
4.1 [IpousBoanas pynkuuu. [Ipon3BoaHbIe 2eMEeHTAPHBIX (QYHKIIMNA
4.2 [IpumeneHne NpOM3BOAHON K HUCCIENOBAHUIO (YHKIMI HA MOHOTOHHOCTH
U 3KcTpeMyMmbl. HaxokneHue HamOOJbIIEro M HAUMEHBIIEro 3HAYEHUS
GyHKIIUU Ha OTpe3Ke
4.3 ITepBooGpaznas. Unterpan
5 MHoOXecTBa U JIOTUKa
5.1 MHO»XecTBO, onepanuu HaJl MHOkKeCTBaMU. J{narpammsl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTHCTHUKA
6.1 OnucarenbHas CTAaTUCTHKA
6.2 | BepodaTHOCTb
6.3 KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTH
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7.2

[IpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpasHHuKA
7.4 Tea 1 MOBEPXHOCTHU BpALIEHUS
7.5 KoopanHaTel 1 BEKTOpHI
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