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Pabouass mporpamma mo ydeOHOMy mpenmery «Maremarukay (yriayOnéHHBIN
YpOBEHb) o0ecreynBaeT JOCTUXKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl CpeHETO OOIIEro oOpa3oBaHUs U pa3padaThiBacTCs Ha
OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbLHOM MPOrpaMMbI
cpenHero odiiero oopa3oBaHus.

(npenmetHas obsacte «MaTtemaTuka u MHGOPMATHUKa») (Janee COOTBETCTBEHHO —
mporpaMma IO MaTeMaThKe, MaTeMaTWKa) BKIIIOYAeT TMOSCHUTENbHYIO 3aIlUCKY,
cofiepKaHue OOy4YeHHs, TUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS MPOTPaAMMBI IO
MaTeMaTHKe, TEeMaTUYEeCKOe MIIaHUPOBAHUE.

[TosicHuTenbHAS 3alKCKa OTpa)kaeT OOIIKE LU U 331a4u U3yYeHHs] MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YeHHIO OO0ydaroluMucs,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXKe MOIXOAbl K OTOOpY Ccoaep aHwus,
K OIpPENEICHUIO IUIAHUPYEMBIX pPE3yJdbTaTOB M K CTPYKType TEMaTHYeCKOro
TUIAHUPOBAHMUS.

ConmepxaHue 00y4eHMsI pacKpbIBA€T COJEP)KATEIbHBIC JIMHUU, KOTOpBIE
IpeAIaraloTcsl UIsi 003aTeIbHOI0 M3YyYeHHS B KaXIOM KJIACCe HA YPOBHE CPEIHETO
o01rero oopa3zoBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHHS MNPOTrpaMMbl MO MAaTEMAaTHUKE BKIIIOYAIOT
JMYHOCTHBIE, METalpeAMETHbIE pEe3yJIbTaThl 3a BEChb NEpPHOJ OOY4YEHHsS Ha YpOBHE
CpeAHero oOuero oOpa3oBaHus, a TaKXe IMPEJAMETHbIE TOCTHKEHHUS O00ydarolerocs
3a KaXbI 1071 00ydeHus.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo mMaTemMaTuke yriiyoJaEHHOTO YpOBHS JJII OOy4YalOIIUXCsl HA YPOBHE
cpenHero oOmiero obOpazoBaHusi pazpadoraHa Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEIBABIAEMbIX K MaTeMaTHYE€CKOMY
00pa30BaHUIO, W TPATUIUN POCCUKMCKOro oOpa3oBaHMs. Peanuzamuss mporpamMmbl
Mo  MareMmaruke  oOecreuynBaeT  OBJAQJICHHE  KIIIOYEBBIMH  KOMIICTEHIIHUSMH,
COCTaBIISIIOIIMMH  OCHOBY [UJII CaMOpa3BUTHUSL W HEMPEPHIBHOTO 0OOpa3oBaHUA,
L[EJIOCTHOCTh OOIIEKYJIBTYPHOIO, IMYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHS JINYHOCTU
00 yJaromuxcs.

B mporpamMme 1o MaremMatuke ydTeHbl Ujieu U nonoxeHus: « Konuenmuum pazsutus
MareMaThyeckoro oOpa3zoBanus B Poccuiickoit @Peaepanuu». B cooTBeTcTBUH
C Ha3BaHMEM KOHIIEIIIUUA MaTeMaTH4ecKoe 00pa3oBaHUE JIOJDKHO, B YACTHOCTH, pelllaTh
3a/layy OOecCleueHHUs HEOOXOAUMOIo CTpaHe uuciia O0Yy4aroluXcsi, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOAOJKEHUS O0pa3oBaHUsl IO Pa3TUUYHBIM
HaIpaBJICHUIM, BKJIOUas IPENoIaBaHUe MAaTEMAaTUKU, MAaTEMAaTUUYECKHUE UCCIIEI0BaHUSI,
paboty B chepe MHPOPMAIIMOHHBIX TEXHOJOTUM M JPYrHX, a Takxke oOecredeHus
JUTSI K&KJIOTO 00 YJarOIIETOCsl BO3MOXKHOCTH JOCTHKEHUS MAaTEMaTHIECKON TTOITOTOBKH
B COOTBETCTBHHM C HEOOXOIMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue STUX 3a7ad
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HalleJIeHa MporpaMMa 1o MaTeMaTUKe YriayOJEHHOTO YPOBHSL.

B snoxy mudposoit Tpanchopmanuu Bcex chep YeIOBEUECKOM AEATEILHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpoIlei
MaTeMaTUYeCKON MOATOTOBKU. DTO OOYCIOBIIEHO TEM, YTO B HAIM JHU PACTET YUCIIO
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CHEIMANBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHHEM MaTeMaTHKU:
u B chepe PKOHOMUKH, U B OM3HECE, M B TEXHOJOIMYECKUX O0JACTSIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaroIMxcs, I KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM TpeAMETOM, (yHIaMeHToM 00pa3oBaHMUs,
CYIIIECTBEHHO pacHIMpsAETCsA. B HEro BXOAT HE TONBKO OOydJaroluecs, MiIaHUupYoIre
3aHUMAThCS TBOPYECKOM M HCCIIENOBaTENbCKOW pPaboTo B 00JaCTH MaTeMaTHKH,
uHdopMaThky, HU3NKHA, YKOHOMHUKU U B JPYruX 00JIaCTAX, HO U T€, KOMY MaTeMaTuKa
HYXHa JIJIs1 UCTIOJIb30BaHUs B MPO(ECCUsix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEMl.

[IpuknagHas 3HAYMMOCTH MaTEeMaTHKU OOYCJOBJIEHA TeM, 4YTO €€ IpeaMeToM
SBISIOTCS (DYHIaMEHTANBHBIE CTPYKTYPHI HAIIETO MHUpA: IPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBCHHBIE ~ OTHOIICHUS, (DYHKIIMOHAIBHBIE 3aBUCUMOCTH W  KaTeTOpUU
HEONpeAeNEHHOCTH, OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 OCTATOYHO CJIOXHBIX, HEOOXOAUMBIX JJIsi PAa3BUTHUS HAYUHBIX U TEXHOJOTMYECKHUX
uzeil. be3 KOHKpeTHBIX MaTeMaTUYeCKUX 3HAHUM 3aTPYAHEHO MOHMMAHUE MPUHIUIIOB
YCTPOWCTBA M WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIIPUSATHE W WHTEPIIPETALUs
pa3sHOOOpa3HOl  COIMAIbHOM, HAKOHOMHUYECKOM, MONUTHYECKOM  uHdOpMaiuu,
Manod(p¢eKTUBHA TMOBCEIHEBHAs MpaKTHYECKas NeATelbHOCTh. Bo MHOrmx cdepax
po¢eCCUOHAIBHOM 1eATENbHOCTH TPEOYIOTCS YMEHHUSI BBIIOIHATH Pacu€Thl, COCTABIISAThH
ATOPUTMBI, TNPUMEHATh (QOPMYIbI, TPOBOAUTH T'€OMETPUYECKUE U3MEPEHUs U
NOCTPOEHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(DOPMALIUIO
B BUJI€ TaOJHII, AMarpaMM U rpauKoB, TOHUMATh BEPOATHOCTHBIIN XapakTep caydailHbIX
COOBITHH.

OAHOBpPEMEHHO C pacuupeHrueM chep MpuMEHEHUS] MaTeMaTHKHd B COBPEMEHHOM
obmiectBe Bc€ Oosee BaKHBIM CTAHOBUTCS MAaTEMAaTUYECKUW CTHIIb MBIIIICHUS,
NPOSIBISIIOIIMICS B OMpPENEICHHBIX YMCTBEHHBIX HaBBIKax. B mporecce u3ydeHus
MaTeMaTHUKd B apceHall MPUEMOB M METOAOB MBIIIJICHUS] YEJIOBEKAa ECTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKIHS U ASAYyKIHs, 0000IIeHNe U KOHKPETU3aIlHs, aHaIn3 U
CHHTE3, KJacCU(PUKAIM U CUCTeMaTHh3alus, adctparupoBaHue u aHanorus. OOBEKTHI
MaTEeMaTUYECKUX YMO3AKJIIOUCHUM, TMpaBWia HMX KOHCTPYUPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTMYECKMX  IOCTPOEHUHM,  CIIOCOOCTBYIOT  BBIpAOOTKE  yMEHUSA
dbopMynrpoBaTh, 0OOCHOBBIBATH M JOKAa3bIBAaTh CYXKIEHUS, TEM CaMbIM (HOPMHUPYIOT
JIOTUYECKUUA CTWIb  MbIIUICHHS. Beaymas poiab  NPUHANICKUT MAaTEMaTHKE
B (POPMHUPOBAHUU ATNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHMTAHUU YMEHUI
JCCTBOBAaTh 1O 3aJaHHBIM  aJrOpMTMaM, COBEPIICHCTBOBATh H3BECTHBIE U
KOHCTpYHpOBaTh HOBBIE. B mpoliecce pemieHus 3agad — OCHOBBI IS OpraHU3alluu
y4eOHON NeATEeNhHOCTH Ha YpPOKaxX MaTeMaTWKH — pa3BUBAIOTCS TBOpUYECKas U
IPUKJIAHAs] CTOPOHBI MBIIIIJICHHS.

OOydeHue mareMaTtuke Ja€T BO3MOXKHOCTb Pa3BUBATh y OOYYAIOLIMXCS TOYHYIO,
paloHaIbHYI0 U MH()OPMATUBHYIO peub, YMEHHE OTOMpaTh HauOoJiee MOIXOJSAIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUUecKUe CpeACTBA ISl BBIPAKCHHS CYXKICHUH U
HATJSAHOTO MX TIPECTaBICHUS.
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Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU
ABJII€TCA 00IIEee 3HAKOMCTBO C METOJJaMU MTO3HAHUS JEHCTBUTENbHOCTH, MPEACTABICHUE
O MpeAMETe M METOJI€ MAaTEMATHUKH, €ro OTIMYHUSAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX IPUMEHEHHUS] MAaTEMaTUKH I PEIICHUs
HAY4YHbIX U MPUKIAAHBIX 3a7a4. Takum o0pa3zoM, MaTeMaTUYECKOE 00pPa30BaHNUE BHOCUT
CBOM BKJIaJ B (hopMUpOBaHUE 00IIEH KYyIbTYphl UETOBEKA.

N3yueHne MareMaTHUKU CIIOCOOCTBYET 3CTETHMUECKOMY BOCHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpAacOThl W H3SIIECTBA MAaTEMaTUYECKUX PACCYKIECHUW, BOCHPHUITHIO
reoMeTpudeckux (opM, YCBOCHHUIO UJIEd CUMMETPUH.

[IpuopurerHpiMu 11eNsIMU 00yueHust MaTematuke B 10—11 knaccax Ha yriyOiaéHHOM
YPOBHE MPOJOJIKAIOT OCTABATHCA:

(GopMHUpPOBAaHUE LIEHTPAJIBHBIX MAaTEeMAaTUYECKUX TMOHSATHHN (YHCIIO, BEJIMYMHA,
reomeTpuyeckas (Gurypa, IEpeMeHHas, BEpOSTHOCTh, (YHKIUS, MPOU3BOAHAS,
MHTErpaj), 00eCcIeuynBaOLINX IPEEMCTBEHHOCTh U EPCIEKTUBHOCTh MATEMAaTUYECKOTO
oOpa3oBaHUs 00yUJarOITUXCS;

NOJBEACHUE OOYyJyalOUIMXCsd Ha JOCTYIHOM JUIi HHUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOLIEro MUpa, MOHUMAHUIO MAaTEMATUKHU KaK YacTH
o011el KylIbTYpbl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O00yYarolmuxcs,
MO3HABATEJIbHON aKTHMBHOCTHU, MCCIIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3Y4EHHIO0 MaTEMAaTHKH;

(dopMupoBaHue (PYHKIMOHATBHOM MaTeMaTHUYeCKOM TIpaMOTHOCTU: YMEHHS
pacrno3HaBaTh MaTEMaTHYECKHME AaCHEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYalUsX
U TOpU U3YYEHHHM [JPYrMX Yy4YeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTeW, (GOpMYyIUpPOBaTh WX Ha S3bIKE MAaTEMAaTHUKM M CO3/aBaTh
MaTeMaTUYeCKUe MOJIEIN, TPUMEHATh OCBOEHHBI  MaTeMaTHMYecKUil — ammapar
JUISL pellieHus] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH M OLICHUBATh
MOJIyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSAMH cojepkanus mareMatuku B 10—11 kmaccax yrmyOGaéHHOro
ypoBHS sBIstoTCA:  «Yucnma W BRIYUCHEHHs», «AnreOpa» («Anrebpamdeckue
BBIPDKCHUS», «YPaBHEHUS W HEpaBeHCTBa»), «Hauama MaTemaruueckoro aHamnmsay,
«leomerpus»  («I'eomerpuueckue ¢urypsl u HUX CcBoHcTBay, «UW3mepenue
TEOMETPUYECKUX BEIUYMH»), «BeposATHOCT, MW CTaTUCTHKa». JlaHHBIE JMHUU
pa3BUBAIOTCS MAPALIEIBHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO
HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTAKTE U B3auMopaencTBuu. Kpome storo,
UX OOBEIUHSET JIOTUYECKash COCTABJIAIONIAs, TPAAULMOHHO HPHUCYIIAs MaTeMaTUKe U
IPOHU3BIBAMOIIAS BCE MAaTeMaTUYECKUE KypChl M COAEPXKATEJIbHBIC  JIMHHM.
ChopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «yMEHHE ONEPUPOBATH MOHSITHIMU:
OIpe/ieJIeHHe, aKCHMOMa, TEOpeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, /10KA3aTelbCTBO,
paBHOCWIbHbIE  (DOPMYIUPOBKH, yMeHHe  (QopMylIupoBaTh oOpatHOE W
MPOTUBOMNOJIOKHOE  YTBEPXKJICHHE, TPUBOAUTH NPUMEPbl W  KOHTPIPUMEPHI,
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UCIIOJIb30BaTh METOJ] MaTeMaTUYeCKOM WHAYKIMH, TMPOBOJUTH JIOKA3aTeIbHbIE
pacCyXJeHUs TIpyd pEImIEHWW 3ajad, OICHWBAaTh JIOTHUYECKYI0 IPAaBUIBHOCTH
pacCcyKJIeHU» OTHOCHTCS KO BCeM Y4eOHBIM KypcaMm, a (OpMHpPOBAHUE JIOTHYCCKUX
YMEHUN pacrlpefenseTcs Mo BCeM TrojaM OOy4YeHHs] Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusI.

B coorBerctBun ¢ ®I'OC COO maremaTuKa SBISETCS 00S3aTCIBHBIM IIPEIMETOM
HAa JIaHHOM ypoBHE oOpazoBanus. Hacrosmiedt mnporpaMmoil 10 MaTeMaThKe
mpenycMaTpuBaeTcsl M3ydeHue ydeOHoro mpeamera «MaremMaTwka» B paMKax TpEX
y4eOHBIX KYpCOB: «Anredpa U Hauaga MaTeMaTHYECKOTo aHaun3a», «['eomerpus»,
«BeposaTHOCTh M cTaTUCTHKay. DOpMHUPOBAHUE JIOTUYECKUX YMEHHH OCYIIECTBIISCTCS
Ha MPOTSHKEHUM BCEX JIET OOyYEeHHsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHUs,
a DJIEMEHTBHI JIOTMKHU BKJIIOYAIOTCS B COJIEP)KAHHME BCEX HA3BAHHBIX BBIIIE Y4EOHBIX
KYPCOB.

OOmiee KOJIMYECTBO YacOB, HAMPABJICHHBIX Ha  M3y4Y€HHE MAaTEMAaTHUKHU
Ha yriayoseaHoM ypoBHe — 476: B 10 kimacce — 238 waca (7 wacos B Henenmo), B 11 kinacce —

238 uvaca (7 4acoB B HEJEIIO).
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHCKOro BOCTIMTAHMSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIMU OOYYArOIIErocsi KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4YJICHA POCCHUHCKOTrO OOINECTBAa, MPEICTABICHHE O MaTeMaTHYeCKUX
OCHOBaX (DYHKIIMOHUPOBAHHSI PA3IMYHBIX CTPYKTYP, SBICHHIA, IPOLIEIYP IPaXKTaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHL U JPYTO€), YMEHUE B3aUMOJICHCTBOBATh C COMATbHBIMH
WHCTUTYTAaMH B COOTBETCTBUU C MX (QYHKIUSIMU U HA3HAYCHHEM;

2) MAaTPMOTHYECKOT 0 BOCIIUTAHMA:

chOpPMUPOBAHHOCTh ~ POCCHUMCKOM TpakJaHCKOW HMJACHTUYHOCTH,  YBa)KEHUS
K MpOIUIOMY U HACTOSIIIEMY POCCHICKON MAaTeMaTHKH, IIEHHOCTHOE OTHOLIECHUE
K JOCTHXKEHHUSAM POCCUUCKMX MaTeMaTHUKOB M POCCHUUCKOW MaTEMaTHYECKOH IIKOJIbI,
UCTIOJb30BAaHUE ATUX JIOCTIKEHHUH B JPYyrUX HayKax, TEXHOJIOTHusX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUMCKOTr0 Hapoaa, chHOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOTO TOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAyKHM U JESATEIbHOCTbIO Y4YEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOIO OYyIyILETro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHSA:

JCTETUYECKOE OTHOLICHHE K MUpPY, BKIIOYasd OCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a/Jay, PEUIEHUH, pPaCCYyKIECHUM, BOCHPUUMYHMBOCTH
K MaTeéMaTUYECKUM acCIIeKTaM Pa3jMyHbIX BUJOB UCKYCCTBA;

5) dpuznyecKkoro BoCIMTAHHA:

c(OPMHUPOBAHHOCTh YMEHUS NPUMEHITh MaTeMaTUYEeCKHE 3HAaHUS B HHTEpecax
300pOBOro M 0Oe30macHOro obpas3a >KM3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (3I0POBOE MHTaHWE, COATAHCHPOBAHHBIA PpEXHUM 3aHATHH U OTIbIXA,
perynsipHasi (pu3nueckas akTUBHOCTD), (pU3HuecKoe COBEPIIICHCTBOBAHUE TP 3aHITHIIX
CIIOPTUBHO-03/I0POBUTEIHHON JEATEILHOCTHIO;

6) TPy10BOI'0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYIY, OCO3HAHUE LIEHHOCTH TPYAOJIIOOMS, MHTEPEC K PA3IUUYHBIM
chepam TpoecCHOHATLHON JEeATEIbHOCTH, CBS3aHHBIM C MaTeMaTuKoOd u eé
NPUIIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oyaymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IIJIAaHBl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUHM BCEH >KU3HH,
TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEHICHUM MPAKTUYECKUX 3a/lad MaTeMaTHU4YeCcKOM
HAIpaBIIEHHOCTH;
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7) DKOJIOTHYECKOT 0 BOCTTUTAHUSI:

c(hOpMUPOBAHHOCTH HKOJIOTHYECKOW KYJIbTYPhl, IOHUMAHUE BIMSHUS COIIMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHOM Cpe/ibl, OCO3HAHUE
100abHOTO XapaKTepa JKOJOTUYECKUX TMpoOJieM, OpUEHTAlMs Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUW JJIs1 pEIIeHHs 3a7ad B 00JIaCTU OKpYKaIoIIeH Cpelibl,
MJIJAHUPOBAHUE TTOCTYNKOB U OLICHKM UX BO3MOXKHBIX TMOCJEACTBUM IIJISI OKPYXKaIOIIEH
Cpelbl;

8) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOHN MPAKTHUKH, MOHUMAHWE MAaTeMaTHYECKOW HAyKH Kak
cdepbl YeTOBEUECKOM AEITEIBHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISI Pa3BUTHS
[UBUIIM3AI[MH, OBJAJCHUE S3BIKOM MaTeMaTHMKH M MaTeMaTH4YeCKOHW KYIbTypoi
KaKk CpeJICTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYIICCTBIIATH MPOEKTHYIO |
UCCIIE0BATEIbCKYIO ACATSIBHOCT HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTare u3zydeHuss MaTeMaTUKU Ha YPOBHE CpeAHEro oOIIero oopa3oBaHUs
y oOyuaronierocst Oyayr copMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIC Y4COHBIC
JENUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBbIC Y4E€OHbIE JCUCTBHS, PETYJISTUBHbBIC
YHHUBEpCAJIbHbIE YUeOHbIE JCHCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIE JeCTBUS
ba3oBble Jiornueckue qeiicTBUA:

BBISBJISITh M XapaKTE€pU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSTHI, OTHOIIEHUM MEXIYy MHOHATUSIMH, (HOPMYIUPOBATH OIpEeTICHUs
NOHSTUH, YCTaHABJIMBATh CYIIECTBEHHBbIM MPU3HAK  KIAacCU(UKAIIMK, OCHOBAHUS
11 0000IEHUS U CPAaBHEHUS, KPUTEPUU IIPOBOIMMOIO aHAJIN3a,;

BOCIIPUHUMATh, (POPMYIUPOBATH U NIPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbBIE
Y OTpULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIC;

BBISIBJISIT MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOPEUMS
B (hakTax, [aHHBIX, HAOMIOJEHUSAX W YTBEPKACHUAX, NpeajaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUEHHI M0 aHAJIOTUH;

MPOBOAUTH CaMOCTOSITENBHO JIOKA3aTENbCTBA MATEMAaTHUYECKUX YTBEP)KICHUU
(npsiMble U OT MPOTHMBHOI'O), BBICTPAMBATh APryMEHTAIIMIO, MPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJIEHUS U BBIBOJIBL;

BbIOMpATh croco0 peleHus: yueOHoW 3a7auM (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINN ¢ YIETOM CaMOCTOSITEIbHO BBIICJICHHBIX
KPUTEPUEB).
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Bba3oBble ucciienoBarejbCcKue AeMCTBHUA.

UCIIOJIb30BaTh BONPOCHI KAaK HCCJIENOBATEIbCKUM WHCTPYMEHT TMO3HAHUSA,
dbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, ((OPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO MIO3HITNIO, MHEHUE;

POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEI0BaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYEeCKOro OOBEKTa, SBJICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy OOBEKTaMH, SIBICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITETLHO  (OPMYIMPOBATH OOOOIIEHHS W BBIBOJBI IO peE3yJIbTaTam
MPOBEIEHHOTO HAOIOJCHUS, UCCIICIOBAaHUS, OIEHUBATh JOCTOBEPHOCThH IMOITYYCHHBIX
pe3yJbTaToOB, BRIBOJOB M O00OIICHUH;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MIPE/IIIONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanueii:

BBISIBIIATH JeUIUTHI HH(GOPMAIUH, TaHHBIX, HEOOXOIUMBIX AJI1 OTBETAa Ha BOMPOC
U JUI pelIeHUs 3a1a4u;

BbIOMpATh MH(OpPMAIMI0O W3 HCTOYHUKOB PAa3JIMYHBIX THIIOB, AHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh W UHTEPIPETUPOBATH MH(MOPMALIUIO Pa3TUYHBIX BUIOB U (HOpM
IIPEJICTABIICHUS;

CTPYKTYpUpPOBaTh HMHGPOpPMAIUIO, NPEACTaBIATh €€ B pa3iIMYHbIX (opMmax,
WUTIOCTPUPOBATh TpaUyuecKy;

OLICHMBAaTh HAJE&KHOCTh MH(OPMALMK MO CAMOCTOSATENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe 1eHCTBUA:

BOCIIPMHUMATh H (I)OpMy.]'II/IpOBaTI) CYyXKIACHUA B COOTBCTCTBUU C YCIIOBHUAMH
U LETSIMU OOIIEeHMS, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOKO TOYKY 3PEHHS B YCTHBIX U
IMMCbMCHHBIX TCKCTAX, AABATb IMOACHCHUA 11O XOAY PCHICHUA 3ada4l, KOMMCHTHUPOBATH
MOJIYYEHHBIN PE3yJIbTAT;

B XO0JiIe OOCYXIEHHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbl,
HpO6JICMLI, pemaeMoﬁ 3aa4y, BBICKA3bIBATb HWACH, HAILICJICHHBLIC Ha ITOMCK PCHICHMH:,
COIIOCTABJIATL CBOM CYXKIACHHUA C CYXICHUAMHU JPYyrux Y4YaCTHHUKOB JHaJIOra,
OOHapY)XMBaTh pa3IM4Me M CXOACTBO MO3UIIMM, B KOPPEKTHOH (opme GOpMYyIHpoBaTh
pa3Horjiacusi, CBOU BO3PaXCHUA,

NpCACTABJATh PE3YJIbTaTbl PCIICHUA 3aada4dd, OSKCIICPUMCHTA, HMCCICIOBAHUA,
MPOEKTa, CaMOCTOSTENbHO BbIOMpaTh (OpMar BBICTYIUIEHHS C Y4€TOM 3ajad
IMPC3CHTAlINN U 0COOCHHOCTEH AyIUTOPUH.

PerynsiTuBHbIE YHUBeEpPCAJIbHbIE Y4eOHbIE JAeilCTBUS
Camoopranmzanmsi:

COCTABJISITh IJIaH, AITOPUTM PEILICHUS 3a/1a41, BEIOUPATH CIIOCO0 pelieHusl ¢ yuéToM
UMEIOIIUXCS PEeCYpCOB W  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOW MH(OPMAIIUH.

10



denepanbHas pabouast mporpamma | Matematrka. 10-11 kmaccel (yriryOn€HHBINH YPOBEHB)

CaMOKOHTPOJIb:

BJIaJIETh HaBBIKAMHU TO3HABATEIbHOW pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMbBIX
JNEUCTBUI UM MBICIUTEIBHBIX MPOIECCOB, HX pe3yJbTaTOB, BIAACTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISL MpolLiecca M pe3ysibTaTa PEIICHHs MaTeMaTUYeCKON
3a]a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH MpPU PEIICHUU 3aJlauu,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JIaHHBIX,
HalJICHHBIX OLIUOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSCHITH MPUUYHHBI
JOCTKEHUS UM HEJOCTHKEHUS Pe3Yy/IbTaTOB ACSITEIHHOCTH, HAXOUTh OIINOKY, 1aBaTh
OLICHKY MMPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJbHOCTD:

IOHMMATh U UCII0JIb30BaTh PEUM YILIECTBA KOMAHIHOW U MHANBUYaJIbHOU PabOThI
OpU peHIeHUH Y4eOHBIX 3a/4ay, MPUHUMATh I€b COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPraHU3AllMI0 COBMECTHOM paloThl, pacnpenensTb BUAbl paloT,
JIOTOBApHUBATHLCS, OOCYKIAaTh TPOIECC M pPe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIIOJIEH;

y4acTBOBAaTh B TPYIIOBBIX (opMax padoTel (0OCYXJeHHS, OOMEH MHEHU,
«MO3TOBBI€ IITYPMbD» U UHBIE), BBIIOIHITH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTMMHU YJI€HaMHU KOMaH]Ibl, OLIEHUBATh KAYE€CTBO CBOErO BKJIaJa B OOLIMiA
IPOAYKT MO KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

IIpeanMeTHble pe3yJbTaTbl OCBOCHHUS (enepanbHOM paboueld  MporpaMmbl

M0 MaTeMaTHUKe MPEJICTABJICHbl MO ToJlaM OOyYeHHS B paMKaxX OTACJIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jiesiaX HaCTOAIICH MPOrPaMMBbI.
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIBHAA 3AITMCKA

VYuebHslil Kypc «Anredpa v Hauajga MaTeMaTHUECKOTO aHAM3a» SBISETCS OTHUM
u3 Hanbojiee 3HAYMMBIX B MporpamMMe cpeaHero oOIero oopa3oBaHUs, MOCKOJBKY,
C OIHOW CTOPOHBI, OH O00ECIEeYMBACT WHCTPYMEHTAILHYIO 0a3y JUIT WM3y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE U
a0CTpakTHOE MBIIIJICHUE OOyJaloUIMXcs Ha ypOBHE, HEOOXOAMMOM [JIsl OCBOCHHSI
nH()OPMATHKH, OOIIECTBO3HAHUSA, WCTOPHH, CJIOBECHOCTH U JAPYTHX JHUCIHIUIVH.
B pamkax manHOrOo y4eOHOrOo Kypca OOydYaroIvecss OBJIAJEBalOT YHUBEPCATbHBIM
S3BIKOM  COBPEMEHHOW  HayKu, KoTopas (OpMYyJIHUPYEeT CBOH  JIOCTHIKCHUS
B MaTeMaTtudeckon opme.

VYueOHbIi Kypc anreOphl U Havadl MaTEeMAaTHUYECKOTO aHaIn3a 3aKJIaJblBaeT OCHOBY
JUISL  YCTIEUTHOTO OBJAJICHUs 3aKOHaMHM (U3HUKH, XUMUHU, OHOJIOTMH, TMOHUMAaHUs
OCHOBHBIX TEHJCHIIMI pa3BUTHS SKOHOMHUKH W OOIIECTBEHHOM >KU3HH, IO3BOJISET
OPUEHTUPOBATHCSI B COBPEMEHHBIX IMHUGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIONB30BaTh WX I JaldbHEHIIero oOpa3oBaHuss W B TMOBCEIHEBHOMN
XU3HH. B TO Ke  BpeMs  OBIageHHWE  aOCTPaKTHBIMH ¥ JIOTUYECKH
CTPOTHUMH KOHCTPYKIHUSMHU aIreOpbl 1 MaTEMaTHYECKOTO aHaIW3a pPa3BUBACT YMCHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTHHHOCTH, JOKa3bIBaThb YTBEPKIACHUS
C TMOMONIBI0 HHIAYKIMH U PACCYXKIATh IEAYKTUBHO, HUCIIOJIL30BaTh OOOOIICHUE H
KOHKPETH3allMi0, a0CTparupoBaHWe W  aHAIOTWIO, (OPMUPYET  KpEeaTUBHOE
U KPUTUYECKOE MBIILJICHUE.

B xone uzydenust yueOHOro Kypca «Anredbpa 1 Hadajia MaTEMaTHIECKOTO aHAITN3a)
oOy4aromuecs MoJIy9aroT HOBBIH OIBIT PENICHHS MPUKIIATHBIX 3371a4, CAMOCTOSTEIILHOTO
MOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeNIel peaslbHbIX CHUTYyalllil, HWHTepHpeTanuu
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTHUECKUMU OTKPBITUSIMU U UX
aBTOpPaMHU.

YueOHbIi Kypc 00J1aaeT 3HAYUTEIILHBIM BOCTIUTATEIFHBIM ITOTEHITUATIOM, KOTOPBIN
peanmsyerca Kak dYepe3 Y4eOHbI Marepuas, CHocoOCTBYOmMUN (HOPMUPOBAHUIO
Hay4YHOT'0 MUPOBO33PEHMUS, TaK U Yepe3 crnelupuKy yueOHO! AesITeIbHOCTH, TpeOyromen
MPOJOIHKUTEIHHON KOHIIEHTPAIUM BHUMAHMUSI, CAMOCTOSITEIbBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYYECHHBIN Pe3yJIbTar.

B ocHoBe meronuku oOyueHHs anreOpe W HadajaM MaTeMaTH4YeCKOro aHajan3a
JICKUT JIEATETbHOCTHBINA MPUHITUTI O0yYEHUSI.

B cTtpykrype yueOHOro kypca «Anredpa ¥ Havalla MaTeMaTHYECKOTO aHAIM3a
BBIJICJICHBI CIICTYIOIINE COIEPKATEIIbHO-METOIMYECKHE TUHUH: «HHCTa U BBIYUCIICHUS,
«DyHkMu u rpapukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama maTemaTHdeckoro
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aHanmm3a», «MHOXECTBa W JIOTHMKa». Bce OCHOBHBIE coepKaTelbHO-METOINYECKUE
JVMHUU U3Yy4aloTCs Ha MPOTSKEHUHU JABYX JIET OOYyYEeHHs] Ha YPOBHE CPEIHEro oOUIero
00pa3oBaHUs, €CTECTBEHHO JIOMOJHSS JIPYT JIPYyra W IMOCTEIIEHHO HACHIIAsCh HOBBIMU
TeMaMH W pasznenamu. JlaHHbIA y9eOHBIA KypC SIBJISIETCS MHTETPATUBHBIM, TOCKOJBKY
00BEIMHSIET B ceOe CONEpPKaHNE HECKOJIbKUX MAaTEeMATUYCCKUX JUCIUILINH, TAKUX KaK
anreOpa, TPUTOHOMETPHS, MAaTeMAaTHICCKUI aHAITU3, TEOPUST MHOXKECTB, MaTeMaTHIeCKast
noruka u apyrue. [lo Mepe Toro kak oOydJarolrecs: OBIaeBalOT BCE 0oJiee MIMPOKHM
MaTeMaTHYeCKUM  amlmapaToM, Yy HHX  IIOCIeAOBaTeIbHO  (GOpMUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOMTH MATEeMaTHYECKYI0 MOJIENb pPEealbHOW CHUTYalluH,
NPUMEHSTh 3HAHUS, TOJYYCHHBIC INMPH HW3YUYCHUM Y4eOHOro Kypca, IS PEIICHUs
CaMOCTOSITENILHO ~ COPMYJIMPOBAHHOM  MaTeMaTHYeCKOW  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-MeTOMYEeCKass JUHUS «Yucia W BBIYUCICHUS» 3aBEpIIaeT
dopMHpOBaHUE HABBHIKOB WCIIOJIB30BAHMS JICHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HA4YaToO Ha ypPOBHE OCHOBHOro oOmero ooOpasoBaHus. Ha ypoBHe cpemHero ooOmiero
oOpa3oBaHHs 0CO00O€ BHUMAaHHE yeiseTcss (JOPMHPOBAHUIO HABBIKOB PAIIMOHATBLHBIX
BBIYUCIICHH, BKJIIOYAIONINX B CeOS MCIIONB30BaHUE PANIMIHBIX (OPM 3alKCH YUCIA,
YMEHHE JieNaTh TPUKUIKY, BBIMONTHATh NPHOMMKEHHBIC BBIYUCICHUS, OICHUBATH
YHCIIOBBIC BBIpAXKCHHS, paboTaTh C MaTeMaTHYECKMMH KOHCTAaHTAMHU. 3HAKOMEIC
00yJaronMMCsi MHOXKECTBA HATypalbHBIX, IENBIX, PAIIMOHAIBHBIX U JCHCTBHTEIHHBIX
YHCeN AOMOJTHSIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCeN. B KaKIoM M3 3THX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIC €My CIeU(pUYECKHAE 3aJa4d M OICpaIuu: JCIICHHE
HAIIEeJI0, ONEPUPOBAHUE OCTATKAMU HA MHOXECTBE IICJIBIX YHCEN, 0COObIC CBOMCTBA
pallMOHANBHBIX M HMPPALUOHAIBHBIX YHCEN, apU(PMETUUYCCKHE OIEpali, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTCIICHM HAa MHOXECTBE KOMILUICKCHBIX YHCE.
bnaromaps mocienoBaTeIbHOMY pPACHIUPEHUIO KPYyra HCIONB3yeMbIX YHCET W
3HaKOMCTBY C BO3MOXXHOCTSIMU HX MPUMCHCHHS JUIS PEUICHHUS PA3IUYHBIX 3ajad
dopMupyeTcs TpeACTaBICHWE O EIUHCTBE MAaTEMaTHKH KaKk HAyKH H €€ pOJH
B TOCTPOCHHHM MOJEICH peabHOr0 MHUpPA, IMIMPOKO HWCIOJIB3YIOTCS 0000IIeHne u
KOHKPETH3AIIHSL.

Jluaust «YpaBHEHUS U HEPABECHCTBA» peaM3yeTcs Ha MPOTSHKEHUH BCETO 00 ydCHMSI
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, MOCKOJIBKY B KOKI0M pazaere [Iporpammer
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3amad. B pesynpraTe oOydaromiuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJIAMHU PEIICHUS PAlMOHAIBHBIX, HPPAIMOHATBHBIX,
TIOKa3aTeIbHBIX, JOrapU(PMHUUECKUX ¥ TPUTOHOMETPUICCKUX YPAaBHEHHIA, HEPABEHCTB U
CHCTEM, a TaKKe 3aj7ad, COJACPKAIIUX MapaMeTpbl. [lomydeHHBIE YMEHHUS MIMPOKO
UCTIONIB3YIOTCS TIPH UCCIICAOBAHUH (DYHKIIMK C IMOMOIIBIO MTPOU3BOTHOMN, MPH PELICHUN
NPUKJIATHBIX 3324 M 3314 Ha HAXOXKICHHWE HAaWOOJBIIMX M HAWNMCHBINUX 3HAYCHUH
byakuuu. JlanHas copepaTelbHas JUHUS BKIIOYaeT B cedsi Takxke (popmupoBaHue
YMEHUW BBINOJNHATH pacdéTel 1O QopMmysiamM, MpeoOpa3oBaHUs PaAIMOHATIBHBIX,
UppaIMOHANBHBIX ¥ TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TAaK)Ke BhIPAKCHHI,
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coAepXkalux creneHu u Jjorapudmbel. brnaromaps wusydeHuro anreOpanyeckoro
Marepuajia MPOUCXOAUT JalbHEMIIee pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOTO
MBIIUIEHUS 00y4aroIuXxcsi, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIECHUN, paOOTHI
C CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BUJE
paBEeHCTB M HepaBeHCTB. AureOpa mnpejnaraeT 3(QPEKTUBHbIE HHCTPYMEHTHI
JUISL PEIIEHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISIIHO JEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenbHo-MeToMYeckass JuUHUA  «DyHKIMM U rpad@uKu»  TECHO
nepervieTaeTcss ¢ APyruMH JTUHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIENOBAaTENbHOCTh  M3Y4EHMs ~ Marepuana. V3ydeHue  CTENeHHOM,
MOKA3aTeNIbHOM, JIOrapu(PMUUECKO U TPUTOHOMETPUUYECKUX (YHKLMMA, UX CBONCTB U
rpaguKoOB, HCIIONb30BaHME (YHKUMH [ pelleHus 3afad W3 JPYTux y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBSI3aHO KAK C MAaTEMAaTUYECKUM aHaJU30M, TaK U
C pelieHueM YypaBHEHHH U HepaBeHCTB. [Ipu 3Tom OomblIoe BHHMaHUE YIAEISIETCS
(GbopMUPOBAaHUIO yMEHHUS BBIpaXXaTh (OpMYyJaMH 3aBUCHMOCTH MEXAY pa3TUYHBIMU
BEIMYMHAMHU, HCCIIE0BATh MOJIYy4YeHHbIE (DYHKIMHU, CTPOUTH UX Tpaduku. Marepuan
ITOU COAEPKATEIbHON JIMHUM HALEIICH HA Pa3BUTHUE YMEHUI U HABBIKOB, MIO3BOJITFOLIUX
BBIPAXXaTh 3aBHUCHUMOCTH MEXIy BEIMUYMHAMU B PA3IU4YHON (opMe: aHATUTHUECKOM,
rpaduueckoi U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO
MBILUICHUS, CIOCOOHOCTH K OOOOLIEHUI0O M  KOHKPETU3allUH, HCIHOJIb30BaHUIO
aQHAJIOTUM.

ConepxarenbHast suHHS «Hadana MaremaTHMueckoro aHaiaus3a» IO3BOJISIET
CYLIECTBEHHO pPACHIMPUTh KPYr Kak MaTEeMaTHYECKUX, TaK M NPUKIATHBIX 3aj]ad,
JIOCTYIIHBIX O0YYaIOUIMMCs, TaK KaK y HUX MOSIBJISIETCS BO3MOXHOCTb CTPOUTDH IpapUKu
CIIO’KHBIX (DYHKIUH, OTPEAETATh UX HAUOOJBIINE U HAUMEHBIIINE 3HAUYCHUS, BEIYUCIIATD
wiomaau GUryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOpPEHUs mporieccoB. [lanHas
CoJeprKaTeNbHas JIMHNS OTKPBIBAET HOBbIE BO3MOKHOCTHU IIOCTPOCHHSI MaTEMaTHYECKHUX
MOJENIEH pEAIbHBIX CUTyallWd, II03BOJSIET HAXOAWTh HAWIy4Ilee  pELICHUE
B IIPUKJIAQJHBIX, B TOM 4YHCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadaxX. 3HAKOMCTBO
C OCHOBAMM MAaTE€MaTHYECKOr0 aHaliMu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAaKTHOTO,
(OpMaAILHO-JIOTUYECKOTO M KPEaTUBHOIO MBILIUIEHUS, (OPMHPOBAHUIO yMEHUH
pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKM B HAyKe, TEXHUKE M HUCKYCCTBE.
OOyuaroniuecsi y3HarOT O BBIIAIOIIMXCS pe3yjbTaTaX, MOJIYYEHHBIX B XOAE Pa3BUTHUS
MaTE€MaTUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxaTteabHO-MeTOANYECKas: TUHUS «MHOXKECTBa M JIOTHKa» BKIIOYAET B ce0s
AJIIEMEHTBI TEOPUU MHOKECTB M MATEMATHYECKOW JIOTUKH. TEOpEeTHKO-MHOKECTBEHHbIE
IIPEJICTABIICHUS IIPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MAaTeMaTUKH M IpeJIarator
Haubosee yHHUBEpPCAJIbHBIA $3bIK, OOBEAMHSIONIMIA BCE pa3leibl MaTeMaTHUKU U e
IIPWJIOKEHH, OHU CBSA3BIBAIOT Pa3HbIE MAaTEMATUUECKUE TUCIMILUIMHBI U UX IPUIIOKEHUS
B enuHoe uenoe. IloaToMy BaXXHO 1aTh BO3MOXKHOCTh OOydaromeMycs IOHHUMAaTh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTHKW M UCIOJIb30BaTh €ro
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JUTS. BBIPKEHUSI CBOUX MBICICH. [IpyruM BaXKHBIM MPU3HAKOM MATEMAaTHKH KaK HAYKH
CIelyeT TMpU3HATh CBONMCTBEHHYIO €Ml CTpOroctb OOOCHOBAaHUW U CIIEJOBaHUE
OIpeNeIEHHBIM TIpaBUJIaM TOCTPOCHHS JIOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH
MaTEeMaTUYeCKOH JIOTMKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTHUYECKOTO  MBIIUICHUS
00y4aronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY)KIEHUS HAa OCHOBE JIOTUYECKUX
npaBmI, POPMUPYET HABBIKK KPUTHUYECKOTO MBIITUICHUS.

B yuebHOM Kypce «Anrebpa u Havaja MaTeMaTUYeCKOro aHaJIM3ay MPUCYTCTBYIOT
OCHOBbI MAaTEMaTUYECKOrO MOJCIMPOBAHUSA, KOTOPBIC TMPHU3BAHBI CIOCOOCTBOBATH
(GhOpPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJICICH PEAIbHBIX CUTYAIlMi, MCCIICIOBAHUS
TUX MOJENell ¢ TIOMOINBIO ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a,
WHTEPIPETAIIMN TIOJIYUCHHBIX PE3yNbTaToB. Takue 3adaHus BIUICTCHBI B KaXKIbIH
U3 pa3leNioB MPOTrpaMMbl, IOCKOJIBKY BECh MaTepual ydeOHOro Kypca IIHUPOKO
UCTIONIB3YETCS NIl PEIICHWsS TPUKIATHBIX 3amad. [lpm  permeHun  peambHBIX
MPAKTUYECKUX 3a/1a4 00yUJarOIMecs: pa3BUBAIOT HAOIIOAATEIILHOCTh, YMEHUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HUCIOJB30BaTh aHAJOTHIO, 0000maTh U
KOHKPETHU3UPOBATh MpodseMy. JlesSTeNbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHMUSI
NPUKJIAIHBIX 3a7ad OpPraHU3yeTcsl B MPOIEcce M3YyYeHHUs BCEX TEM yueOHOro Kypca
«Anre0Opa 1 Hayajga MaTeMaTHYE€CKOTO aHaIN3a.

Ha usydyenue yueOHOro kypca «Anredpa v Havalla MaTeMaTHUYE€CKOro aHalli3ay
orBoauTcs 272 vaca: B 10 xmacce — 136 yaco (4 yaca B Hegemo), B 11 kmacce —
136 gacoB (4 yaca B HEZIEIIO).

COAEP) KXAHUE OBYYEHUASA
10 KJIACC

Yucia v BbIYUCTCHUSA

Pammonanpabie uncina. OOBIKHOBEHHBIE W JECATUYHBIC JpOOU, TMPOIICHTHI,
OeckoHeuHble iepuoanyeckue apodu. [Ipumenenne qpodeit 1 MPOIEHTOB I PEIICHHUS
IIPUKJIAIHBIX 33144 U3 Pa3JIMYHBIX OTPACiIey 3HAHUM U PEANIbHOU JKU3HU.

JlelicTBUTENbHBIE  YHWcCha.  PanuoHanbHblE W HMpPpPAlMOHAIBHBIE  YHUCIA.
ApudmMernueckre onepanuu ¢ JeHCTBUTEIbHBIMU YUCIaMU. MOylb 1€HCTBUTEILHOTO
yuca u ero cBorictpa. [IpubnuxEHHbIe BHIYUCICHUS, TIPaBUIIa OKPYTJICHUS, PUKHUIKA U
OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nensIM mokasareieM. bunom HeroroHa. Mcmonp3oBanne moaxoasmiei
dbopMbl 3amucH ACHCTBUTENBHBIX YHCENT [JIl PEUICHUs] MNPaKTUYECKUX 3adad |
IIPEACTABJICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €r0 CBOWCTBA.

CreneHb €  palMOHAJIBHBIM  MOKa3areleM W €€  CBOWMCTBA, CTEIEHb
C IE€HUCTBUTEILHBIM ITOKA3aTEIEM.

Jlorapudm umcna. CaoiictBa Jjorapudma. JlecsaTUuHbIE W  HaTypajbHBIC
Jorapu@msi.

15



denepanbHas pabouast mporpamma | Matematrka. 10-11 kmaccel (yriryOn€HHBINH YPOBEHB)

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO aprymMeHra. ApKCHUHYC,
APKKOCHHYC U apKTAaHT'€HC YMCIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXKJIECTBEHHBIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHHUSI.
PaBHOCWIIBHBIE  ypaBHEHHUS] W ypaBHEHUs-CleAcTBUs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUs] TEIBIX U JPOOHO-PAllMOHAIBHBIX YpPaBHEHUU W
HEPABCHCTB. MHOTOWICHBI OT OJHOM NMEPEMEHHOM. JleIeHrne MHOro4YJIeHa Ha MHOTO4JIEH
c octatkoM. Teopema be3y. MHorounensl ¢ ueiabiMu kod(dduuuentamu. Teopema
Buera.

[TpeobpazoBaHus YUCIOBBIX BBIPAKECHUH, COIEPKAIUX CTETICHU U KOPHHU.

NppaumonanbHeie ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS WPPALMOHAIBHBIX
YPaBHEHHM.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbl PELICHUS MOKAa3aTEIbHBIX
YPaBHEHHM.

[IpeobpazoBanre BIpKESHUM, COIEPIKAIINX JIOTapH(PMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/BI PELICHHS JIOTapu(DMHUUECKUX
YPaBHEHHUM.

OcHoOBHbIE TPUTOHOMETPUUYECKUE bopMyIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUM. Pelienne TpuroHoMeTpuYECKNX YpaBHEHHM.

Pemenune cucrem MMHENHBIX ypaBHEHNNW. MaTpulla CUCTEMBI JINHEWHBIX YPaBHEHUM.
Onpenenurenb MaTpUIlbl 2X2, €ro TE€OMETPUUECKAN CMBICT U CBOWCTBA, BBIYHUCIICHUE
€ro 3HAYCHUSA, NPUMEHEHUE ONPEACIUTENS [JIsi PEIICHUS CUCTEMBbl JIMHEUHBIX
ypaBHEHUM. Pelienre npukiiaiHbiX 3a71a4 ¢ TOMOUIBK) CUCTEMBI JIMHEWHBIX YPABHEHUM.
HccnenoBanne nOCTPOEHHOM MOJIENIH C TOMOIIBIO MAaTPULL U OITPEAECTUTENEH.

[TocTtpoeHne wmareMaTuyecKuXx MOMENEH pEalbHOM CUTYallMd C TTOMOILBIO
YPaBHEHUW W HEPABEHCTB. lI[puMeHEHHE ypaBHEHHH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a71a4 1 3a/1a49 U3 Pa3INIHBIX 00JIacTel HAYKHA U pealbHOU KU3HHU.

DyHKIUU U TPAPUKHU

OyHKIM, cnocoObl 3amaHus (QyHkiuu. B3aumHO 00paTHBIE  (PYHKIIHH.
Komnoszunus gynkuuit. ['padux GyHkuuu. Snementapabie npeodpa3oBanus rpadukoB
b yHKIHIA.

Ob6nacTh ompeneneHuss ¥ MHOXKECTBO 3HaueHui Qynkumu. Hymu Qyskumm.
[TpomexxyTku 3HakomocTosHcTBa. YUErHble M Heu€rHble ¢QyHKuuu. Ilepuonnueckue
¢ynkumu. [IpomexxyTku MOHOTOHHOCTH (PyHKIIMU. MaKCUMyMbl U MUHUMYMBI (DYHKIIUU.
HanOomnbiiee 1 HauMeHblIee 3HaUEHUsI (PYHKLUN Ha TPOMEXKYTKE.

Jluneitnasi, kBaapaTU4yHass W JApOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TOCTPOEHUE UX TPaPUKOB.

CrenenHas (yHKUMS C HaTypaJdbHbIM M LENbIM TokKa3zarenem. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHsS N-0i CTENEHW KaK (YHKIUKU OOpAaTHOW CTEmneHH
C HaTypaJIbHbIM TOKa3aTeJIEM.
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denepanbHas pabouast mporpamma | Matematrka. 10-11 kmaccel (yriryOn€HHBINH YPOBEHB)

IlokazaTenbHasgs u Jjorapudmuueckas ¢QYHKIUM, HX CBOWCTBA M TIpaUKH.
Hcnonb3oBanue rpadukoB (PyHKIMI 1715 pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckast OKpy>KHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYHKIUI
YHUCJIOBOTO apryMEHTAa.

QDYHKIIMOHATIbHBIE 3aBUCMMOCTH B pEAJIbHBIX MIpoueccax M sijaeHusx. I'paduku
pEaIbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4ecKOro aHajamu3a

ITocnenoBaTeaIbHOCTH, CHOCOOBI  3aJaHMsl  IIOCJIEIOBaTeabLHOCTEH. Meton
MaTeMaTUYECKOM HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEAOBATEIBLHOCTH.
Hctopuss BO3HUKHOBEHHS MaTeMaTHYECKOTO aHalu3a KaK aHajau3a OeCKOHEYHO
MAJIBIX.

Apudmernueckas M reoMeTpuyeckas mnporpeccuu. beckoHeyHO yObIBaroIias
reomerpuyeckass mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TeOMEeTpHYEeCKOn
nporpeccuu. JIMHEWHBIM W JKCIIOHEHUHAIBbHBIA pocT. Yucno e. dopmyia CIOKHBIX
IpOLIEHTOB. VCrionb30BaHne MPOTrPECCUN I PEIICHUS] PEAIBHBIX 33/1a4 IPUKIAJIHOTO
Xapakrepa.

HenpepbiBHble (GyHKIMM U UX cBoWicTBa. ToykM pa3pbiBa. ACUMNOTOTHI T'padUKOB
byukuuii. CBoiicTBa (DYHKIIMII HEMpPEphIBHBIX HAa OTpe3ke. MeToj HWHTEepBajoB
JUTSI perieHust HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMM 1JIs1 pEeIICHUS
3a1ay.

IlepBass u BTOpas mpousBoAHbIE (QyHKUMH. OnpenesieHHEe, TeOMETPUUECKUN U
(bu3MUeCcKuil CMBICI TIPOU3BOTHOM. Y paBHEHHE KacaTeIbHON K rpaduKy G YHKIUU.

[IpousBoanbie 3nemMeHTapHbIx (yHKUMHA. [Ipon3BogHas cymMMmbl, TPOU3BENCHHS,
YaCTHOTO ¥ KOMITO3UIINH () YHKITUH.

MHoxecTBa U JIOTUKA
MHOK€eCTBO, Onepaluy HajJ MHOKECTBAMHU M UX CBOMCTBA. JlnarpamMmmel Diinepa—
Benna. [IpuMeHeHne TE€OPETHKO-MHOXKECTBEHHOIO armapara JJisi ONMCAaHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3314 U3 APYruX y4eOHBIX TPEIMETOB.
OnpeneneHue, TeopemMa, CBOWCTBO MaTeMaTUYeCKOro OOBEKTa, CJENICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIACC

Yucia 1 BbIMUCIEHUS

Hatypanbubie u nensie yucia. [I[puMeHeHne npu3HaKoOB JIETUMMOCTH EIbIX YUCET,
HauOonbIuit o0muit nenurens (nanee — HOJI) u HanmeHnbIee o01ee kpaTHoe (nanee —
HOK), ocrtatkoB mo monymto, aaroput™Ma EBknuaa s pemieHdsl 3aiad B LEIbIX
quciax.

KommiekcHbie uncna. AnreOpanyeckass U TPUTOHOMETpHUYECKash POpMbI 3aIlucH
KOMIUIEKCHOTO 4Huciia. Apudmernueckue omnepanuu C KOMIUIGKCHBIMUA YHCIIaMHU.
N300pakeHne KOMIUJIEKCHBIX YHCENT Ha KOOpAWHATHOU muiockoctu. dopmyna Myaspa.
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KOpHI/I N-Oi CTEIEHM M3 KOMIUIEKCHOIO YHCJA. HpHMGHeHI/IC KOMIIJICKCHBIX YHCCII
AJI1 pCIICHUS (I)I/ISI/I‘ICCKI/IX N TCOMCTPUYCCKHX 3aaa4.

YpaBHeHUs] H HEPABEHCTBA

CucremMa U COBOKYITHOCTh YpaBHEHUN M HEPABEHCTB. PAaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMBI-CJICICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpaBHEHUU Cc IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4ecKrux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKa3aTEIbHbIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHHS UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PEIICHHS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpaIMOHAIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPAaBHCHHM.

YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TAPaMETPAMMU.

[IpumeHeHne ypaBHEHUI, CHUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMATUYECKUX
3a/lad ¥ 3a7a4 W3 Pa3IMyHbIX 00JlacTeld HAayKH U PEAIbHOW KWU3HHU, HUHTEPIpPETaIUs
MOJIYYEHHBIX PE3YyJIbTATOB.

DyHKIHUU U TPAPUKH

I'paduk kommosuumu @yHkuuii. ['eomerpudeckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TPaPUKH.

I'padprueckue MeToabl penieHrs ypaBHEHHN U HEpaBeHCTB. [ paduueckue MeTo bl
pelIeHns 3a7a4 C mapaMeTpamu.

Ucnonb3oBanue rpapukoB (PyHKIUNA [JI1  HUCCIENOBAHUS  MPOILECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MpPU pEHICHUH 3a7ad U3 JPYyrux Yy4eOHbBIX
MPEIMETOB U PEATbHOMN KU3HU.

Havaja maTeMaTH4eCKOr0 aHAJIN3A

[IpumeneHre NPOU3BOAHON K HCCIENOBaHHIO (PYHKIMA HAa MOHOTOHHOCTH U
KcTpeMyMbl. HaxoxkneHrne HamOOJBbIIET0 M HAUMEHBIIEro 3HAYEHUN HENpepbIBHOM
(GyHKIIMU Ha OTpE3Ke.

IIpuMmeHeHne NpoU3BOAHON I HAX0XKACHNS HAWITYYIIETO PELICHUS B IPUKIIAHBIX
3aj1a4ax, Ui ONpeIeTIeHUs] CKOPOCTH U YCKOPEHUS Ipoliecca, 3a1aHHOro (popMysIon uin
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO  IepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX (yHKIM. [IpaBuiia HaxoXaeHus1 IepBOOOPa3HBIX.

WNurerpan. ['eomerpudecknii CMBICI HWHTErpayia. BeluncieHne OnpeacieéHHoro
uHTerpaia no ¢popmyne Herorona—JleliOnua.

[IpumeHeHre uHTerpaia Al HaXOKJIEHUs IJIoHaed IocKuxX Guryp u o0bEMOB
r€OMETPUYECKHUX TE.

[Ipumepsl  pemiennii  auddepeHManbHbIX  ypaBHEHH.  MaTtemaTudeckoe
MOJIETMPOBAHKE PEAIbHBIX MPOILIECCOB C MOMOUIBI0 AUPPEpPEeHINATbHBIX YPABHEHU.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 ki1acce o0yJarommiics MoyduT CIEIYIOIINE TPEIMETHBIC
pE3yJIbTATHI IO OTAECIBHBIM TeMaM (eepanbHOi padoueil mporpaMMbl y4eOHOTo Kypca
«Anre0Opa ¥ Hayajga MaTEMaTHYECKOrO aHAIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: PALUOHATIBHOE YHCIO, OECKOHEUHas
nepuoguvecKas 1po0b, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA pPallMOHATBHBIX
Y JIEHCTBUTENBHBIX YUCEN, MOAYJIb IEUCTBUTEIBHOIO YNCIA;

OPUMEHATh APOOU W MPOLEHTHI JUIsl PEICHUsS] MPUKIATHBIX 337a4 U3 pa3iIMuHbIX
OTpacJiell 3HaHUW U PEajIbHOU KU3HU;

OPUMEHATh NPUOJIMKEHHBIE BBIYMCICHUS, IpPaBUJa OKPYIJIEHUS, NPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUN;

CBOOOJIHO ONEPUPOBAThH MOHATUEM: CTENEHD C LIEIBIM [10Ka3aTeNeM, UCIIOIb30BATh
HOIXOASAIIYIO POPMY 3aIllMCH TEUCTBUTEIBHBIX YUCEI ISl PEIICHUS MTPAKTHUECKUX 33124
Y NIPEACTABICHUS TAHHBIX;

CBOOOJTHO OMEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOpPEeHb HaTypaJbHOU
CTEIIEHU;

CBOOOZHO ONEpPUPOBaTH MOHATHEM: CTENEHb C PALHUOHAJIBHBIM IOKAa3aTEJeM;

CBOOOZHO ONEPUPOBATH MOHATHUSIMHU: JIOTAPU(PM YUCIA, IECITUUHbIE U HATypaJIbHbIE
Jorapu@mei;

CBOOOAHO OMNEpUPOBaTh MOHATHSIMHU: CHHYC, KOCHHYC, TAHIT€HC, KOTaHI€HC
YHUCJI0BOI'0 apryMEHTA;

ONEpUPOBATH TOHATUSAMM: APKCUHYC, APKKOCMHYC M AapKTAHTEHC YHUCIOBOIO
aprymMeHTa.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOAHO OMEPUPOBATH MOHSATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIICACTBU, PABHOCUJILHBIE HEPABEHCTBA,

MPUMEHSTH PA3JINYHbIE METO/IbI PEICHHS PAMOHAIBHBIX U APOOHO-PALIMOHATIBHBIX
YPaBHEHHM, IPUMEHATH METOJ UHTEPBAJIOB JUIS PEILIEHUSI HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: MHOTOYIEH OT OAHOM NEepeMEHHOM,
MHOTOYJICH C LENIbIMU Kod(h(dullMeHTaMu, KOPHH MHOTOWIEHA, MPUMEHSTH JEJICHUE
MHOI'O4YJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy be3y n teopemy Buera mis pemenus
3a/1ad4;

CBOOOAHO OMEPHUPOBATH MOHATUSMH: CHUCTEMA JIMHEWHBIX YpaBHEHWH, MaTpHulia,
OIpEAEIIUTENb MAaTPULIBI 2 X 2 U €ro FeOMETPUUECKUI CMBICII, UCIIOIb30BaTh CBOMCTBA
ompenenutens 2 X 2 Juid BBIYUCICHUS €r0 3HAYCHHsS, TPUMEHSITh ONpPEICIUTENN
JUISl pELIEHUs] CUCTEMbl JIMHEMHBIX YPaBHEHWH, MOJEIMPOBATh DPEAIBHBIE CUTYALIMU
C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHHM, HCCIEA0BATh IOCTPOEHHBIE MOJEIN
C MOMOIIBIO MAaTPHULl U ONIPENEIIUTENIEH, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3YIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUI C KOPHAMU ISl TPEOOPa30BAHUS BBIPAKEHU;
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BBIIIOJIHATD TpeoOpa30BaHUsl YUCIOBBIX BBIPAKEHUM, COAEpPXKAIIUX CTEHEHU
C pallMOHAIbHBIM TTOKA3aTENEM;

MCIIOJIb30BaTh CBOMCTBa JIOrapu(PMoB JIsl MpPeoOpa3oBaHUs JOrapuPMUUECKUX
BBIPAKCHUM;

CBOOOAHO OMEpUpOBaTh MOHATUSIMHU: HpPpAMOHATbHBIE, TOKa3aTeJbHbIE H
Jorapu(MUYECKUe YpaBHEHHUS, HAXOAUTh HMX PEHICHUS C TMOMOILIBIO PaBHOCHIIbHBIX
NIEPEXO0/I0B UM OCYLIECTBIISS POBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpPHUUYECKHE (OPMYIbl JJsl MpPeoOpa3oBaHUS
TPUTOHOMETPUYECKHUX BBIPAKECHHIA;

CBOOOZHO OIEPUPOBATH MOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoauMble (QOpPMYJbl 7Sl PEIHICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHCHUU;

MOJIEJIMPOBATh PEabHBIE CUTYAI[MH Ha S3bIKE aIreOphbl, COCTaBISTh BBIPAXKECHHUS,
YPaBHEHMS, HEPABEHCTBA II0 YCIOBUIO 3aJa4H, HCCIENOBATH ITOCTPOCHHBIE MOJIEIN
C UCII0JIb30BAHUEM alllapara ajreopsl.

DOyHKIUY U TPaPUKH:

CBOOOZHO OMNEpPUPOBATH MOHATHAMU: (YHKIUS, CIOCOOBI 3ajaHus (YHKIUH,
B3aMMHO 0OpaTHbie (QYHKIUU, KOMIO3UIMSA (YHKUIUMA, rpa@uK (QYHKIIUU, BBITOIHSITH
AJIeMEHTapHbIe MpeoOpa3oBaHus rpauKoB (yHKLIHIA;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: 00JIACTH OMPEACTICHUS U MHOXECTBO 3HAUCHU
byHKIMH, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO  OINEpPHPOBATh MOHATHSAMHU: UYETHBIE U  HEUETHBIE  (PYHKIUH,

nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI QYHKIIUH, HAHOOJIbIIIee U HANMEHbIIIEe 3HaUCHNE (DYHKIINHN Ha IPOMEXYTKE;

CBOOOTHO OMIEpUPOBATH OHATUSAMHU: CTENICHHAs (PYHKIUS C HATYPaTIbHBIM U IIEITBIM
nokaszaTesnieM, rpauk cTeneHHOW (QYHKIMU C HATypajdbHBIM M LEJIBIM IOKa3aTeseM,
rpaduk KOpHsS N-OM CTeneHu Kak (QYHKIMM OOpaTHOM CTENEeHU C HATypabHbIM
noKa3aTesieM;

OTIepUPOBATH MOHATUAMMU: JIMHENWHAs, KBaJlpaTUUHAs U IPOOHO-TMHEWHAsT PYHKIIHH,
BBITOJIHATDH 3JIEMEHTAPHOE UCCIIEOBAHUE U MMOCTPOCHUE UX I'PaUKOB;

CBOOOAHO OMepupoBaTh TMOHATHSAMU: TIOKa3aTelbHas M JiorapupmMuyeckas
(byHKIMH, UX CBOICTBA U IpadMKU, UCTIOI30BaTh UX IpadUKH AJIs pelICHUs] ypaBHEHHUI;

CBOOOAHO  OMEpUpPOBaTh  MOHATUSAMHU: TPUTOHOMETPUYECKAsE  OKPYKHOCTD,
OIpeIeTICHHE TPUTOHOMETPUUECKUX (DYHKIIUI YHCIOBOTO apryMEHTa;

UCMOJIb30BaTh rpa@uKu GYHKIUI JJIs1 UCCIET0BaHUS MPOIIECCOB U 3aBUCUMOCTEN
IpU pElIeHUH 33734 U3 JAPYruX Y4eOHBIX MPEAMETOB M PealbHOW KU3HU, BBIPAKATh
(dopMyniaMu 3aBUCUMOCTH MEXKIY BEINYUHAMU;

Havana maremaTu4eckoro aHajamsa:

CBOOOAHO OMEpUpOBaTh MOHATUAMHU: apudMeTHuecKass U TeOMETpUYECcKas
nporpeccusi, OECKOHEYHO YOBIBalOIllas T'€OMETpUYEcKass MNporpeccus, JHUHEHHBIM u
HKCIIOHEHIMAJIBHBIM POCT, (opMysa CIOXKHBIX NPOLUEHTOB, HMMETh IPECTABIICHUE
O KOHCTAHTE;
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UCTIOJB30BaTh MPOTPECCHM IS PEIICHUS pealbHBIX 3a1ad  MPHUKJIATHOTO
XapaxkTepa;

CBOOOJITHO ONEPUPOBATh MMOHATUSAMU: MOCIEI0BATENBHOCTb, CIIOCOOBI 3aJaHUs
10CJIEI0BAaTENbHOCTEW, MOHOTOHHBIE U OT'paHUYEHHBIE I1OCIIEA0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apOKJCHHUS MAaTeMAaTUYECKOT0 aHaIN3a KaK aHaJIn3a 0ECKOHEUHO MaJIbIX;

CBOOOJIHO ONEpPUPOBATHh MOHATHUSAMM: HENPEpPBhIBHbIE (PYHKIIMHU, TOYKU pa3pbiBa
rpaduka GyHKIUHU, aCUMIOTOTHI rpaduka QPyHKIUY;

CBOOOJTHO OMEPUPOBATh TMOHATHEM: (YHKIMS, HEMpepblBHAS Ha OTpPE3KeE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JIJIsl pEIICHUS 3a/1a4;

CBOOOJTHO OIMEpPUPOBATH MOHATHUSMU: TIEpBasi WU BTOpas MPOU3BOAHBIC (PYHKIINH,
KacarejabHas K rpaduky G yHKIINH,

BBIYUCIIATh IPOU3BOJIHBIE CYMMBI, IPOM3BEAEHUS, YACTHOTO U KOMIO3HUIIMH ABYX
(GyHKIMI, 3HATh MPOU3BOHBIC ATIEMEHTAPHBIX (DYHKIIUH;

UCTIOJIh30BaTh TEOMETPUICCKUI U (PU3MUECKUN CMBICI TPOU3BOAHOMN IS PEIICHUS
3ajad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO OMEPUPOBATH MOHSTHUSMU: MHOXKECTBO, OMEpalMyd HaJl MHOXKECTBAMU;

VICIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONUCAHUS PEAIbHBIX
MIPOIIECCOB U SIBICHUM, PU PEIICHUU 3aa4 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOJIHO ONEpUPOBATh TMOHSTUSIMHU: ONpPEACIICHUE, TeopeMa, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MATEMAaTHYECKOrO0 OOBEKTa, J0KA3aTeIbCTBO, PABHOCHIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy o6yuenus B 11 kiiacce oOydaronuiicss MOJy4UT CIASAYIOIINE TPEAMETHBIC
pe3yNbTaThl O OTJAEIBHBIM TeMaM (enepanbHON pabouel mporpaMMbl yueOHOTO Kypca
«Anredpa u Hayasa MaTeMaTHYECKOT0 aHaIN3ay:

Yuciia 1 BLIYUCICHAA:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMHU: HATypaJlbHOE U LEJI0€ YMCIO, MHOYKECTBA
HATypaJbHBIX U LEJIBIX YACEI, UCIIOJIb30BaTh MPU3HAKU IEIUMOCTH Lenblx ynces, HOJ
n HOK HarypasibHBIX yncen Juisl peuieHus 3a/1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJIHO OIIEPUPOBATH MOHATUEM OCTATKa IO MOAYJIIO, 3aIIMChIBaTh HATypaIbHbIC
YHCJIa B Pa3IMYHbIX IIO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS,;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMHU: KOMILJICKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NpPEJCTaBIsATh KOMIUIEKCHbIE 4YHCIa B alredpanyeckol u
TPUTOHOMETPUYECKOW (opMe, BBINONHATH apUPMETUUECKUE OINEpalud C HUMH U
M300paXxaTh HA KOOPJAUHATHOMN TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBaTh MOHSTUSMH: HppaAlMOHANbHbIE, IOKa3aTeJbHbIE U
JorapuMUYECKUEe HEPaBEHCTBA, HAXOAUTh MX PELICHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEXOIOB;

OCYIIECTBIISITH OTOOpP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOJIHO OIIEPUPOBATH MTOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXoauMbIE (OPMYJbl I PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATh MOHATUSIMHU: CUCTEMa M COBOKYMHOCTb YpPaBHEHUH U
HEPABEHCTB, PAaBHOCHUJIBHBIE CHUCTEMBI WU CHUCTEMBI-CIIEICTBUSA, HAXOAWUTh PEILICHUSA
CUCTEMBI M COBOKYIHOCTEH palHOHAJIBHBIX, WPPALMOHANBHBIX, MOKA3aTEIbHBIX H
Jorapu(MUUYECKUX YpaBHEHUI U HEPABEHCTB,;

peliaTh palroHadbHbIe, UPPAalMOHATIbHBIEC, TOKA3aTENbHbIE, JOrapuPMUYECKue U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJIEPKALIME MOLYJIH U ITapaMeTPhI;

OPUMEHATH IrpadudecKue METO/IbI I PEIICHUs YPaBHEHUN U HEPABEHCTB, a TaKXKe
3a/1a4 ¢ MapaMeTpamu;

MOJIEIUPOBATh PeajbHbIE CUTYyallUM Ha SI3bIKE alreOpbl, COCTaBJISTh BBIPAKECHMUS,
YPaBHEHMsI, HEPAaBEHCTBA U X CUCTEMBI 10 YCIIOBUIO 33Ja4M, UCCIIE0BATh IOCTPOCHHBIE
MOJIEIM C UCHOJb30BAaHUEM ammapara anreOpbl, HWHTEPIPETHPOBATH MOJYYEHHBIN
pE3ymbTAaT.

DOyHKIUYU U TPaQUKH:

CTpOUTHh TpaUKH KOMIO3MLIMHU (QYHKIUHA C TOMOIIBIO  BJIEMEHTapHOIrO
MCCIIEIOBAaHUS M CBOWCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh I'€OMETpPUUYECKHUE O0pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPAMHATHOU
IJIOCKOCTH;

CBOOOIHO OIEpPUPOBATh MOHATUAMH: T'paQUKUA TPUTOHOMETPUYECKUX (YHKIIHIA,

OPUMEHATh (QYHKIMH JJIsI MOAETUPOBAHUS U UCCIIEIOBAHUS PEAJIbHBIX MPOLIECCOB.

Hauyajia MaTeMaTHYeCKOro aHaIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsI MCCIeAOBaHUs (YHKIIMM HAa MOHOTOHHOCTHh U
KCTPEMYMBI;

HAaXOAUTh HAWOONbIIECE ¥ HAWMEHbBIIEC 3HAUYCHUS (QYHKIMH HEMPEPhIBHON
Ha OTPE3KeE;

UCIIOJIb30BaTh  MPOW3BOAHYIO  JIJII  HAXOXKACHUS  HAWIYYIIETO  PEIICHHS
B MPUKJIATHBIX, B TOM YHUCJE COIMATbHO-YKOHOMUYECKUX, 3a/1adax, Uil OMPEACICHUS
CKOPOCTH M YCKOpPEHHUS Tporiecca, 3aqaHHoro popmynoi wim rpadukom;

CBOOOIHO ONEPHPOBATH IMOHATHSAMHU: IMEPBOOOpA3Has, ONPEACIEHHBIA HHTETpa,
HAXOJUTh TIEPBOOOPa3HbIE dJIEMEHTAPHBIX (DYHKITUN W BRIYUCIISATH HHTETPpaII IO (hopmyrie
Hrrorona—Jlenibuuma;

HaxXOJUTh IIOIAaAu ITJIOCKHUX (1)I/II’yp 1 00BEMEI TEJI C IIOMOIIBIO MHTCTPAJIA,
HMCTh IIPCACTABJICHHC O MATCMATHYCCKOM MOACIMPOBAHMM Ha IIPHUMCPC

cocTaBiieHUs MU PepeHIINAIbHBIX YPaBHECHHUI;
pemiaTh TMPUKIAIHBIE 3aJaud, B TOM YHCIE COUHAIbHO-3KOHOMUYECKOTO H
(bu3HUecKoro xapakrepa, CpeACTBAMU MaTEMaTHUYECKOrO aHan3a.
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10 KJIACC
HazBanue KonmuaecTBo OCHOBHBIE BUIBI ICITEIbHOCTH
OCHOBHOE COZIep)KaHUE
paznena (TeMbl) 4acoB 00 y4Jaromuxcs
MHoxecTBO 24 MHo€ecTBO, onepauuu Hcnonb30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HAaJl MHO>KECTBAMU U UX CBOMCTBA. MHOXECTBEHHBIN anmnapar
MHOro4iaeHsl. Juarpammel Didniepa — BeHHa. JUIS OIMCAaHUs X04a PELICHUs

PanmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHHBIX
YpaBHEHUI

[IpumeHenune TeopeTuKo-
MHOKECTBEHHOTO arapara

JUTSL PELLICHUS 3a/1a4.

Parnnonaneabie yncna. OOBIKHOBEHHBIE
U JIECATUYHBIC TPOOH, TPOLICHTHI,
OECKOHEUYHBIE IEPUOIUYECKUE APOOH.
[Ipumenenue apodeil U MPOLIEHTOB
IUISL pEUICHUS IPUKJIAIHBIX 3a]1a4.
JlencTBUTENIbHBIC YUCIA.
PanponaneHbie M HppamoHaIbHbIC
yuciaa. ApudpMeTuuecKkue ornepaiuu

C JEUCTBUTEIbHBIMU YUCIIaAMU.
Monyiib NEHCTBUTENBHOTO YUCHA U €T0
coiictBa. [IpubmmkEnnbIe
BBIYHCIICHUS, IPABUIIA OKPYTJICHUS,
MPUKHU/JIKA U OLICHKA pe3yJibTaTa
BBIYKCJICHHM.

MaTEMaTUYECKUX 3a7a4, a TAKKe
pEaIbHBIX MPOIIECCOB U SIBICHUA.
OnepupoBaTh NOHATHUIMU:
palMoHAIbHOE YUCII0, OECKOHEUHAs
nepuoanyeckas ApoOb, MPOLEHTHI;
VPPaLMOHAIBHOE U IEHCTBUTEIBLHOE
YHUCIJI0; MOYJb I€UCTBUTEIBLHOTO
YUCIIa; UCTIONb30BATh ATU MOHATHUS
IIPY IPOBEACHUM PACCYKICHUN

U J10Ka3aTeNbCTB, IPUMEHATH ApOOH
Y TIPOLIEHTHI JUISl PELLICHUS
MPUKJIAJIHBIX 33/1a4 U3 Pa3InYHbIX
OTpaciieli 3HAHUM U pEAIbHOW KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYKCIICHUS, ITPaBUJIa OKPYTJIEHUS,
IIPUKUJIKY U OLIEHKY pe3ynbTara
BBIYHCIICHUM.
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OCHOBHBIE METO/IbI PELICHHS LETBIX

U ApOOHO-pallMOHATILHBIX YPAaBHEHU I
Y HEpaBEHCTB. MHOIOWIEHBI OT OTHOU
repeMeHHou. JleleHne MHOro4JieHa
Ha MHOTOYJICH C OCTaTKOM. TeopeMa
beszy. MHOrouseHsl ¢ uejbIMu
kodppurnmentamu. Teopema Buera.
Pemenune cucrem JTMHEHHBIX
ypaBHEHUH. Marpuiia CuCTeMbI
JIMHEWHBIX ypaBHEHUN. OnpeaennTenb
MAaTpuULbl 2X2, ero reOMeTPUIECKHAN
CMBICIT ¥ CBOVMCTBA; BBIYHUCIICHUE €T0
3HAYEHHUS; IPUMEHEHUE ONPEACTUTENS
JUISL PENICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Penienne npukiaaaeix
3a/1a4 C OMOUIBIO CUCTEMBI JINHENHBIX
YPaBHEHUI

[TpuMeHSTh pa3IMYHbBIE METOIBI
peIIeHUs] pallMOHAIBHBIX U IPOOHO-
PalMOHAIIBHBIX YPABHEHUH; a TAKKE
METOJI HHTEPBAJIOB JIJIsl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATHUSIMA MHOTOYJICH
OT OJIHOM NMEPEMEHHOMU, ET0 KOPHH;
MPUMEHATH JEJICHHE MHOTO4JICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera g penieHus
3a1ad4.

OnepupoBaTh MOHATHSIMHU: CUCTEMA
JIMHEWHBIX YPaBHEHUN, MaTpPHILIA,
ONPEAEIUTEIL MATPULIBL.
Hcnonb3oBare cBOMCTBA
onpeaeuTeNs 2 X 2 1 BBIYUCICHUS
€ro 3HaYCHHU S, MPUMEHSITh
ONPEIETUTENN JJI PELIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MoaenupoBars peaabHbIE CUTYAllUU
C ITIOMOIIBIO CHCTEMBI JIMHEMHBIX
YpPaBHEHUM, UCCIIEIOBATh
MMOCTPOEHHBIE MOJIENIH C TTOMOIIBIO
MAaTpPUL U ONPEIEIIUTEIIEH,
MHTEPIPETUPOBATH MTOITYYEHHBIN
pe3ysbTar
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@yHKIMHU U TpadUKH.
CrenieHHass (QyHKIMS
C LIEJIBIM TTOKa3aTesIeM

12

OyHKIUS, CIOCOOBI 3a1aHus (DYHKITUU.
B3anmHuo 0O6paTHBIC PYHKIIUH.
Kommnozunms dynkiuit. ['padux
GbyHKIIMU. DIIeMEeHTapHbIC
npeobpazoBaHus TpadMKoB QYHKIUH.
OO6nacTh onpeiesIeHUs] 1 MHOXKECTBO
3HaueHu Qynkiuu. Hymu ¢pyakmmm.
[IpoMexxyTKH 3HAKOMOCTOSIHCTBA.
YETHbie 1 HEUETHBIC (PYHKITUH.
[lepuognueckue GyHKITNN.
[IpoMexyTKr MOHOTOHHOCTH
byHKIIMU. MakCUMyMbl 1 MUHUMYMBbI
¢byukiuu. Hanbonbiiee u HauMeHblIee
3HaueHUE QYHKIIMU Ha TPOMEXKYTKE.
JIuneitHas, KkBagpaTU4Hasi U IpoOHO-
nuHelHas QyHKIUA. DIIEMEHTapHOe
MCCJIeIOBAaHNE U TIOCTPOCHHE IPaPUKOB
3TUX (QYHKITHIA.

CreneHb ¢ LENbIM OKa3aTeNeM.
bunom Herorona.

CrenenHast pyHKIIMS C HaTypajIbHBIM
U [eJIBIM IToKa3arenaeM. E€ cBolicTBa

u rpadux

OnepupoBaTh MOHATUSAMU: PYHKITHS,
CrocoObI 33/1aHns (PYHKIIUU; B3aUMHO
oOpaTHble (QDYHKIIMH, KOMIO3UIUS
bynkuuii, rpaguk GyHKIUHA, 00JACTh
OTpeAeNIeHUs] U MHOXKECTBO 3HAYEHUI
byaKIMA, HYIY QYHKIHIH,
IIPOMEKYTKHU 3HAKOIOCTOSIHCTBA;
JUHEeWHas, KBaJpaTuyHas, 1poOHO-
JVHEWHAsA U CTENeHHAast (PYHKIIUU.
BoInonHATh 351eMeHTapHbIe
npeoopazoBanus rpa@uKoB G yHKIIHMA.
3HaTh U yMETh JOKa3bIBaTh YETHOCTh
WM HEYETHOCTh (DYHKIIUH,
MEePUOANYHOCTD (DYHKITUHU, HAXOUTh
MPOMEKYTKA MOHOTOHHOCTH
(GYHKIIMHA, MAKCUMYMBI 1 MUHUMYMBI
(GbyHKUMH, HAUOOJbIIEE U HAUMEHbIIIEEe
3HaueHue (QYHKIMHU Ha IPOMEKYTKE.
®opMyNnUpoBaTh U WILTFOCTPUPOBATH
rpaguyecKu CBOMCTBA JTMHEHHOM,
KBaAPaTUYHOU, TPOOHO-IIMHEHHON U
CTENeHHON (PYHKITHUM.

Beipaxxats (hopmynamMu 3aBHCUMOCTH
MEXy BETMUUHAMH.

3HaTh ONpEICIICHUE U CBOMCTBA
CTENEHH C LEIBIM [TOKA3aTEeNIEM;
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noAXoAsAIIyI0 (hopMy 3anucu
NEHUCTBUTENb-HBIX YUCEN I PEHICHUS
MPAKTUYECKHUX 3a7a4 U PEACTABICHUS
JTAHHBIX

Apudmernyeckuii KOpeHb 15 Apudmernyeckuit KOpeHb D opmMynupoBaTh, 3aAIIUCHIBATH
N-OW CTEIECHU. HATYypaJIbHOW CTENEHH U €T0 CBOKCTBA. B CUMBOJIMUECKOU (popme
HppaunonaibHbie [TpeoOpazoBaHust YUCIOBBIX Y WCIOJIb30BATh CBOMCTBA KOPHS
YpaBHEHHUS BBIpOXKCHUH, COJIEpKAIUX CTETICHU N-oli CTENEHU JIsl IPeoOpa3oBaHUs
Y KOpHHU. BBIPAKECHUIA.
UppaitimonanbHble ypaBHEHUS. Haxonuts pemeHust uppauoHaIbHbIX
OCHOBHBIE METO/IbI PEIICHUS YPaBHEHHI C TOMOIIBIO
HPpALIMOHAIBHBIX YPAaBHEHUH. PaBHOCHJIbHBIX NIEPEXOI0B UITN
PaBHOCHIIBHBIC TIEPEXO/IbI B PEIICHUU OCYIIECTBIISISI TPOBEPKY KOPHEIA.
MPPalOHAIBHBIX YPABHCHUMN. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpaduk KOpHs N-0it N-0if cTeneHn KaKk oOpaTHOM
CTENEHU KaK PyHKUHU 0OOpaTHOM 111 QYHKLMU CTENIEHU C HaTypallbHbIM
CTEINEHHU C HATypaJIbHbIM [MOKa3aTelIeM II0Ka3aTeseM
[TokazarenbHast GyHKIUS. 10 Crenensp ¢ paMoHaIbHbIM @opMynHpOBATH ONPEIETICHUE

IToka3arenbHbIC ypaBHEHUS

ITOKa3aTeseM U €€ CBOMCTBA.
[ToxazaTenbHas GyHKIUS, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpaduka
(GYHKIMH IS pEIICHHUs YpaBHECHUH.
[TokazarensHble ypaBHeHUs. OCHOBHBIC
METO/IbI PEIICHHUS ITOKa3aTeIbHBIX
ypaBHEHUI

CTENEHH C palliOHAIBHBIM
IIOKa3aTEJIEM.

BoinonuaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHUM, COEPIKAILUX
CTENEHH C palliOHAIbHBIM
MIOKA3aTENIEM.

Hcnonb3oBaTh HUGPOBBIE pECYPCHI
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JUI IOCTPOEHUS Tpaduka
MOKa3aTeJIbHON (PYHKIIMU U U3y4EHUS
€€ CBOMCTB.

HaxoauTe permenus noka3aTeibHbIX
YPaBHEHUH

Jlorapudmudeckast GyHKITHS. 18 Jlorapudwm uncna. CBoiicTBa JlaBaTh orpenenenue aorapupma
Jlorapudmuueckue norapudma. JlecaTuansie u YHCIIa; IECATUIHOTO U HATypaIbHOT O
ypaBHEHUS HaTypaJibHbIE JIorapu(MBbl. aorapugma.
[IpeoOpazoBaHue BIpaKEHUN, Hcnonb3oBaTh cBOMCTBA J0rapumMoB
coJiepKaniux Jorapu@Maol. JUTsl TpeoOpa3oBaHus
Jlorapudmuueckas GyHKIUA, Jorapu(MUYECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk sorapu@mMudeckoit
Hcnonb3oBanue rpaduka GyHKIHHI GyHKIIUM KaK 00paTHOM
TUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U HCIIOIb30BaTh
Jlorapupmudeckue ypaBHEHUS. CBOMCTBA Jiorapu(Mudeckoi pyHKIIMU
OCHOBHBIC METO/IBI PEIIICHHUS JUISL pEIIeHUs 3a/1a4.
Jorapu(MUIECKUX ypaBHECHUH. Haxonute peuienus
PaBHOCHITBHBIE TIEPEXO/IBI B PELICHUH Jorapu(MUIECKUX ypaBHEHUH
Jorapu(MUYECKUX ypaBHEHUN C MOMOIIBIO PABHOCHJIbHBIX TIEPEXO0B
WJIA OCYIIECTBIISISE TPOBEPKY KOPHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAaHT€HC U KOTaHTeHC | JlaBaTh ompezesieHus CUHyca,

BBIPA’KCHUA U YPABHCHHUA

YHUCJIOBOTO apryMeHTa. ApKCHUHYC,
apKKOCHHYC U apKTAHT€HC YHCIIOBOTO
aprymeHTa.

Tpuronomerpuyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCa 1 KOTaHTeHCa
YHCIIOBOT'0 aPTYMEHTAa; a TaKXkKe
apKCHUHYCa, apKKOCHUHYca U
apKTaHTeHCAa YHCTa.
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OTIpeICIICHNE TPUTOHOMETPUIECKHUX
(G YHKIIMNA YUCIOBOTO apryMeHTa.
OCHOBHBIEC TPUTOHOMETPUUYECKHE
dbopmyel. [IpeoOpazoBanue
TPUTOHOMETPUUICCKUX BBIPAKCHUI.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[IpuMeHATH OCHOBHBIE
TPUTOHOMETpUYECKUE HOPMYIIbI

I ipeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH.
[TpumensTh GopMysbl TPUTOHOMETPUHN
JUTSL pEIIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI

IlocnenoBaTensHOCTH
U TIPOTPECCUU

10

ITocnemoBaTeaIbHOCTH, CLIOCOOBI
3aJIaHUS TTOCJICIOBATEILHOCTEN.
Meton MaTeMaTHYeCKON MHYKIIUH.
MOHOTOHHBIE U OTPAHUYCHHBIC
nocjaeaoBareabHOCTU. McTopus
aHaJM3a OCCKOHEUYHO MaJIbIX.
Apudmernyeckas u reoMmeTpuyecKas
MPOTPECCHH.

beckoneuno yObiBaroas
r€OMETPUUECKast TPOrPECCHSL.
Cymma 6ecKkOHEYHO yObIBaroIen
Tr€OMETPUYECKON ITPOTPECCHUMN.
JIMHENHBIN U YKCIIOHCHIINAIbHBIN
poct. Huco e.

dopMmyIa CIOKHBIX TPOLIEHTOB.
Hcnonb3oBaHue nMporpeccuun

JUISL pEIICHUS pealbHbIX 3a/1a4
MIPUKJIATHOTO XapaKkTepa

OnepupoBaTh MOHATHIMU:
MOCIICIOBATEILHOCTD, CIIOCOOBI
3aJlaHus [1OCJIE0BATEIbHOCTEN;
MOHOTOHHBIE U OTPAHUYCHHBIC
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIEIOBATEIbHOCTH Ha
MOHOTOHHOCTb M OTPAaHHYE€HHOCTb.
ITonyyats npencrasieHue

00 OCHOBHBIX HJIEAX aHAINU3a
OECKOHEUYHO MaJIbIX.

JlaBaTp onpeneneHue
apu(PMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBONCTBA
apupMeTHIECKON U reOMETPUYECKON
MIPOrPECCUU, HAXOIUTh CYMMY YJICHOB
MIPOTPECCUH, A TAKKE CYMMY UJICHOB
OeCKOHEYHO yObIBaroIen
Tr€OMETPUYECKON TPOTPECCHH.
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Hcnonp3oBars mporpeccuun

JUTSL pEeLIeHUs 3a]1a4 IPUKIIaTHOTO
XapakTep.

[TpumeHsTh GOpMYITy CIOXKHBIX
MPOLIEHTOB JIJIsl pelIeHus 3a1a4
U3 peaJIbHOM MPAKTUKU

HenpepoiBHbIe pyHKITUMN.
[IpounsBogHas

20

HenpepsiBHBIE QYHKIIMM U UX
cBoucTBa. Touka pa3psiBa.
AcuMITOTHI Tpa@uKOB (PYHKIIHHA.
CaoiicTBa (QyHKIIMI HETPEPHIBHBIX
Ha oTpe3ke. MeToa MHTEpBATIOB

IUISL pELIEHUS] HEPABEHCTB.
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIUN JUTs1 perieHust 3a1a4.
[lepBas u BTOopasi NpOU3BOJIHbIE
¢yukuun. OnpeneneHue,
reOMETPUYECKUN U PU3NUECKUI CMBICIT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTelbHOU K Irpaduky QYyHKIIUH.
IIpon3BOIHBIE ATIEMEHTAPHBIX
dynkuwmii. [IponzBogHast CyMMBI,
MIPOU3BEAEHUS, YACTHOTO U
KOMIIO3UINH (PYHKIIUH

OnepupoBath MOHATUIMH: PYHKIIHS
HENpepbIBHAS HA OTPE3KE, TOUKA
pa3pbiBa QYHKIIMH, AaCUMIITOTA
rpaduka ¢GyHKIHUH.

IIpuMeHsATh CBOMCTBA HENPEPBIBHBIX
GyHKIMH 1715 pereHus 3a1ay.
OnepupoBaTh NOHATUSAMU: NIEpBast U
BTOpasi NPOU3BOAHbBIE (YHKIINH;
MOHUMATh (PU3NYECKUN U
F€OMETPUUYECKUI CMBICI IIPOU3BOIHOM;
3aIlMChIBATh YPAaBHEHUE KacCaTEIbHOM.
BbruncnsaTe Npon3BOIHBIE CYMMBI,
MIPOU3BEAEHUS, YACTHOTO U CIOXKHOU
GbyHKITHIH.

N3yuare NpOM3BOAHBIE JIEMEHTAPHBIX
G yHKIMA.

Hcrnons30BaTh TEOMETPUUECKAN U
(bu3uYecKuil CMBICT TPOU3BOTHON

JUISl pELIEHUS 3a1a4
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IToBTOpenue, 06001IeHNE, 5 OcHOBHBIE TOHATHUS Kypca anreopbl [IpuMeHATh OCHOBHBIE IOHATHS Kypca
CUCTEMaTHU3alUsl 3HAHUI Y HayaJl MaTEMAaTHYECKOI0 aHaIn3a anreOpbl U Hauajl MaTeMaTHYeCKOro
10 knacca, 00001IEHNE U aHaM3a IS PEIICHUS 3a1a4
CUCTEMATHU3aLUsl 3HAHUN 13 peanbHOM KU3HU U IPYTUX
IIKOJIBHBIX ITPEAMETOB
OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI' PAMME
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11 KJIACC
Ha3zpanue KomnuecTBo OCHOBHOE coZiepkaHue pas3aena OCHOBHBIE BU/JIBI ICSTEIHOCTH
paszzena (Tembl) 4acoB (Tembl) o0 y4JaroImuxcs
UccnenoBanue QyHkimit 22 [TpumMeHeHue Npon3BOIHON Ctpoutsb rpaduk KOMIO3UITUU

C IOMOIIBIO MMPOU3BOAHON

K UCCJIEIOBAHUIO (PYHKITUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxenue HanOospuiero u
HaMMEHBILIETO 3HaYEHUS HEMTPEPHIBHOM
(GyHKIIMH Ha OTpPE3KE.

[IpumeneHune mpon3BOIHON

JUTSL HAXOXKICHUS HAaWTy4dIlero
pelIeHHs] B IPUKIIAAHBIX 33/1a4aXx,

IUISL OIIPENIENIEHUSI CKOPOCTH U
YCKOPEHHs MpoIiecca, 3aJaHHOTO
bopMynoi uiaK rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuyeckue 00pasbl ypaBHEHHUM U
HEPABEHCTB HAa KOOPAMHATHOMN
IUIOCKOCTH

(GYHKUHIA C TOMOILBIO 3JIEMEHTAPHOTO
MCCJIEI0BaHUS U CBOMCTB KOMIIO3UIIUH.
Ctpouth reoMeTpruIecKue 0opaspl
YpPaBHEHUI U HEPABEHCTB

Ha KOOPIAMHATHOM IIJIOCKOCTH.
Hcnonb30BaTh MpOW3BOIHYIO

JUTSL KCCTIEIOBAHMS (PYHKIUU

Ha MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOJUTh HauOoJblllee U HAaMMEHbIIEe
3HaY€HUs (PYHKIMHU HENPEPHIBHOW HA
OTpe3Ke; CTPOUTH Ipaduku QyHKIMIMA
HAa OCHOBAHUHU ITPOBEAEHHOTO
UCCJIE0BAHUS.

Hcnonb30BaTh NPOU3BOAHYIO

JUTSL HAXOKAEHUS HAWITY4IIEro
pELICHHS] B IPUKIIAJHBIX, B TOM YHCIIE
COLIMAIIbHO-3KOHOMHYECKUX, 3a/1a4ax,
IUISL OIIPENIETIEHUS] CKOPOCTH

Y YCKOpEHUs Ipoliecca, 3aJaHHOrO
(bopMyrol unmu rpaduKoMm.

[Tosmyyats nipeacraBiieHuE
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O IIPUMCHCHHU U HpOPI3BOI[HOI?I
B PA3JIMYHBIX OTPACIIIX 3HAHUU

IlepBooOpa3Hast U MHTErpaj 12 IlepBooOpa3Has, OCHOBHOE CBOWCTBO OnepupoBaTh MOHATUAMH:
nepBooOpa3ubiX. [lepBoodpasHbie nepBooOpa3Has v ONpeaeIEHHBIN
aneMeHTapHbIX QyHkmii. [IpaBuna unrerpai. Haxoaute nepBoodpasHbie
HaXO0XICHUS TIEPBOOOPA3HBIX. AJIEMEHTAapHbIX (PYHKUIMHA U BEIYUCIISATD
HNuTterpan. 'eoMmeTpuueckui CMbICIT uHTerpai o gopmyne Herorona—
uHTerpaia. Berancnenue JletiGHumA.

ONPEAEIIEHHOr0 UHTErpaja o HaxoauTs mutomaan miockux Guryp
dbopmyne Hprorona— JleliOuua. 1 00BEMBI TEJT C TOMOIIBIO
[Ipumenenue uHTETpaIa OTpeAeIEHHOr0 HHTErpaa.

JUTSL HAXOXKJIEHUS TIIOIaIe 3HAKOMUTHCS ¢ MAaTEMaTHIECKAM
MJI0CKUX (pUryp u 06bEMOB MOJICTMPOBAHUEM Ha MPUMEPE
F€OMETPUYECKUX TEIL I depeHInanbHbIX YPABHEHUIA.
[Tpumeps! pemeHui [Tomydats npeacTaBieHUE O 3HAYCHUN
nuddepeHnnanbHbIX ypaBHEHHUHI, BBE/ICHUS IOHATHSI MHTErpasa
Marematrnyeckoe MOJETUPOBaHHE B Pa3BUTUU MaTEMAaTHKU

pEaIbHBIX IIPOLECCOB C TOMOUIBIO

auddepeHnanbHbIX ypaBHEHUN

I'paduku 14 Tpuronomerpudeckue GyHKIHH, UX Hcnonb3oBaTh mudpOBHIE peCypChl

TPUTOHOMETPUYECKUX CBOMCTBA U TpaduKH. JUIS TIOCTPOEHUs TpauKOB

G YHKITUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX (QYHKIIUU U

Tpuronomerpudyeckue YPaBHEHUHU C TOMOUIBIO W3Yy4YE€HUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUIECKON OKPYKHOCTH. Pemmars TpuronomeTpudeckue
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Pemenne TpuroHoMeTpruIECKuX
HEPaBEHCTB

YpaBHEHUS U OCYILECTBISATH OTOOP
KOPHEU C IMTOMOIIBIO
TPUTOHOMETPUUECKON

OKPYKHOCTH.

[TpumeHaTs HOpMyIibl TPUTOHOMETPUU
JUTSL pEIIEHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE pECYPCHI
JUTSL TIOCTPOEHUS U UCCIIeI0BAHMUS

rpaguKoB G yHKIIHI

HNppaumnonanbusle,
NIOKAa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IBI PEILIECHUS
MOKAa3aTEeJIbHBIX U JIOTrapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUS
MPPALMOHAIBHBIX HEPABEHCTB.
['padprueckue MeTobI perieHus
UPPALMOHAIIbHBIX, TOKA3aTEIbHBIX U
Jorapu(@MUYECKUX ypaBHEHUHN U
HEPABEHCTB

[IpuMeHsTh CBOKMCTBA IOKA3ATEIbHON
u jorapudmudeckoit pyHKIuH

K PELICHUIO TTOKA3aTEIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB.
O6ocHOBaTh PaBHOCUJILHOCTD
MepPeX0/I0B.

Pewats uppannoHanbHbIE U
KOMOWHHPOBAaHHBIE HEPABCHCTRA,

C IOMOIIIbIO PABHOCUJIBHBIX
EPEXO/I0B.

Hcnonb3oBaTh rpaduyecKkre METOIbI
Y CBOKMCTBA BXOJSIINX B YPABHECHUE
WJIM HEPABEHCTBO () YHKIIHIA

JUTSL PEIICHUS 3a/1a4u
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KommnnekcHble uncna 10 KommnekcHble uncna. Anredpanyeckass | OnepupoBaTh MOHATUIMMU:
U TPUTOHOMETpHUYECKasi (POPMBI 3aMUCH | KOMIUIEKCHOE YHCIIO U MHOXKECTBO
KOMIIJIEKCHOT'O YHCJIA. KOMIIJIEKCHBIX YUCEIL.
Apudmernueckre onepanuu [IpencraBiaTh KOMIUIEKCHBIE YHCTIA
C KOMIUIEKCHBIMH YHCIIaMHU. B aredpanyeckou u
N300pakeHre KOMITJICKCHBIX YHCEIT TPUTOHOMETPUYECKOH (hopMme.
Ha KOOPAMHATHOM IJIOCKOCTH. Boinonusars apudmernueckue
®opmyna Myaspa. Kopau n-ou ornepanyu ¢ HUMHU.
CTENEHU U3 KOMIUIEKCHOI'O YHUCJa. N300paxkaTh KOMILIEKCHBIE YHCIia
[IpumMeHeHne KOMIUIEKCHBIX YU CEl Ha KOOPJAMHATHOM TJIOCKOCTH.
I pereHus: GU3NYECKuX U [Ipumensate popmyny MyaBpa u
reOMETPUYECKUX 3a1a4 II0JIY4aTh MPEACTABICHUE O KOPHAX
N-0 CTENEHN U3 KOMIIJIEKCHOT O YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
MPUMEHEHUSI KOMIUIEKCHBIX YHCET
JUISL PELLIEHUS] TEOMETPUYECKUX U
(bU3UYECKHX 3a/1a4
HatypanbHble U 1ienbie yucia 10 HatypanbHble 1 Lienble yncha. OnepupoBaTh MOHATUSMH:

[IpuMeHeHue MPU3HAKOB JETMMOCTH
uenbix yucen, HOJI u HOK, octaTkoB
10 MOZYJIIO, aNropuT™Ma EBkinia

JUISL pEIICHUS 3a/1a4 B LIEJIbIX YHCIIax

HaTypaJabHOE U LIEJI0E YUCIIO,
MHOKECTBO HaTypaJIbHBIX U LIEIIBIX
YHUCEIL.

Hcronp30BaTh NPU3HAKU ACITUMOCTH
LIEJIBIX YUCETl; OCTATKU 110 MOJYIIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKnMaa misd pemeHus
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3a11ad4.
3anuchIBaTh HaTYypalbHBIC YHUCIIA

B Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCIICHHUS

Cucrembl pauMOHaIbHBIX, 12 Cucrema 1 COBOKYITHOCTh YPaBHEHU. OnepupoBaTh MOHATUSIMH: CHCTEMA H
HPPALMOHAIBHBIX PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYITHOCTb YPaBHEHUU U
ITOKA3aTEIbHBIX CJIEICTBHUSI. HEPABEHCTB; PEILIECHUE CUCTEMBI NN
1 Jorapu(pMuuecKkux OCHOBHBIE METO/IBI PEILIEHUSI CUCTEM U | COBOKYITHOCTH; PABHOCHJIbHEIE
YPaBHEHUI COBOKYITHOCTEH palMOHaIbHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPALMOHAIBHBIX, IIOKa3aTEIbHBIX U Haxonuts pemenus cucrem u
Jorapu(pMUYECKUX YPaBHEHHIA. COBOKYITHOCTEH LEJIBIX
IIpuMeHenue ypaBHEHUM, CUCTEM U palMoOHaIbHBIX, UPPALMOHAIbHBIX,
HEPABEHCTB K PELICHUIO MOKA3aTeJIbHBIX U JIOrapu(PMUIECKUX
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 YPaBHEHHH U HEPABEHCTB.
U3 Pa3InYHBIX 00JIacTeil HAYKU U IIpuMeHATE cCUCTEMBI ypaBHEHU N
peanbHOM JKU3HU, NHTEPIIPETALINS K PELIECHUIO TEKCTOBBIX 3aJ1a4
ITOJIYYEHHBIX PE3yJIbTATOB U3 Pa3IMYHbIX 00JaCTEN 3HAaHUM U
peanbHOM KU3HU; NHTEPIIPETUPOBATH
ITOJIyYEHHBIE PEIICHUS.
Hcnons3oBaTh LU(pOBHIE
pecypcsl
3ajayu ¢ mapaMmeTpamu 16 PanmonanbHele, UppanoHaibHBbIC, Br16upaTh ciocob pereHus

NoKa3aTeJbHbIE, JorapuMuyecKue 1
TPUTOHOMETPUUYECKUE YPAaBHEHHS,
HEPABEHCTBA U CUCTEMBI

palMoOHaIbHBIX, UPPALMOHAIbHBIX,
MOKAa3aTEeJIbHbIX, JOrapU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHHUM
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C mapaMeTpamH.
[ToctpoeHue u nuccienoBaHue
MaTeMaTUYECKUX MOJEJIEH peanbHbIX
CUTYallM# C MIOMOILBIO YPABHEHU,
CUCTEM YpaBHEHHI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COIEPKALIUX
MOJYJIN U HapaMeTpBhl.

[IpumensTh rpadpuyeckue u
AHAIUTHYECKUE METOBI ISl PELLICHHUS
YPaBHEHUN U HEPABEHCTB

C mapaMeTpamu, a TaKxke
uccreaoBanue QyHKIUI METo1aMu
MaTEMaTUYECKOTO aHAJIN3A.

CtpouTh U HCCIIEI0BATh
MaTeMaTUYECKHE MOJENIN PEATbHBIX
CUTyalMii ¢ IOMONIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C ImapameTpamu

[ToBTOpEeHue, 0600IICHNME,
CUCTEMAaTHU3aNUs 3HAHUU

16

OcCHOBHBIC TIOHATHS U METOBI Kypca,
000011IeHNEe U cCUCTEMAaTH3alus 3HaHUI

MonenupoBarh peajabHbIE CUTyal[u1
Ha s13bIKE aNreOphl, COCTABIATh
BBIPAYKEHUS, YPABHEHM I, HEPABEHCTBA
U X CUCTEMBI 110 YCJIOBHUIO 33/1a4H,
HCCJIEI0BATh IOCTPOEHHBIE MOJEH

C MCIIOJIb30BaHUEM armapara ajireopsl,
MHTEPHPETUPOBATH NOJy4ECHHBIN
pe3yJbTart.

[TpumensaTs GyHKIUN

JUISL MOZICJIMPOBAHUS U HCCIIEOBAHUS
pEATbHBIX MPOLIECCOB.

Pemate nmpuknaaHsle 3a1a4H,
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B TOM YHCJIE COLIMATIBHO-
AKOHOMMYECKOTO U (PU3UYECKOro
XapakTepa, CpelICTBaMH ainreopbl
Y MaTeMaTUYECKOro aHaiu3a

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBisieTcs: oAHUM M3 0a30BBIX KYPCOB Ha YpPOBHE CpPEIHEr0 OOIIEro
00pa3oBaHus, TaK KaK 00eCreurnBaeT BO3MOKHOCTh U3yUEHUS AUCLUILIINH €CTECTBEHHO -
HAy4YHOU HaNpaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro nukia. [IockoabKy Jiornueckoe
MBILUICHHE, (OpPMHUpPYEMOE TMpH H3YYEHHH OOYYAIOUIMMUCS TOHSATHUIHBIX OCHOB
r€OMETPUM, TPU JOKA3aTEIbCTBE TEOPEM W IOCTPOCHUM UEIMOYKH JIOTHUYECKUX
YTBEPKIEHUHN MPHU pEUICHUU T€OMETPUUECKUX 3a7a4, YMEHHUE BbIIBUTAaTh U OMPOBEPraTh
TUITOTE3bl HENOCPEICTBEHHO UCIIONB3YIOTCS IPU PELIEHUN 33/1a4 €CTECTBEHHO-HAYYHOT' O
IIUKJIA, B YACTHOCTU (PH3UYECKUX 3a71a4.

Llens ocBoeHusi mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM
YpOBHE — pa3BUTHE HHAMBUAYAIbHBIX CIHOCOOHOCTEH OOydarommxcs MNpu HU3y4EeHUU
reOMEeTPHUH, KaK COCTaBJISIONIEH MpeaMeTHOl obnactu «MaTtemaTuka U HHPOpMaTHKa»
yepe3 obecreyeHue BO3MOXKHOCTH NMPUOOPETEHUs U HCIIONb30BaHUS Oosee TIyOOKHX
T€OMETPUYECKUX 3HAHUW U JIEUCTBHUM, CIEHU(PUUHBIX TE€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTro Mpo(eCcCHOHATBLHOrO O0pa30BaHUs, CBSI3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMaTUKH.

[IpyopuTeTHBIMM 3alayaMy  Kypca TE€OMETpUM Ha yYriayOJIEHHOM YpOBHE,
pacCIIUPSIOMKUMY U YCUIIMBAIOIIMMH Kypc 0a30BOr0 YpOBHS, SIBISIOTCSA:

pacuIMpeHue MPEICTABICHUSI O TE€OMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpPhl H
(dbopMUpOBaHUE OCO3HAHUS B3AUMOCBSI3U TEOMETPUU C OKPYXKAIOIIUM MUPOM;

(dbopMupoBaHUE NMPEACTABICHUS O MPOCTPAHCTBEHHBIX (DUTYypax Kak O BaXKHEHIINX
MAaTeMaTHYECKUX MOJENAX, MO3BOJISIIOIINX ONUCHIBATH M M3Yy4YaThb pa3HbIC SIBICHUS
OKpY>KaroIIero Mupa, 3HaHWE IMOHATUHHOrO amnmnapara no pasueny «CTepeoMmeTpus»
y4e0HOT 0 Kypca T€OMETPHH;

(GopMupoBaHUE YMEHHS BIaJE€Thb OCHOBHBIMU TMOHSATHUSIMU O MPOCTPAHCTBEHHBIX
¢urypax m HX OCHOBHBIMH CBONCTBaMH, 3HaHUE TeopeM, GOpMyl U yMEHHUe
UX TPUMEHSTh, YMEHHUS JOKA3bIBaTh TEOPEMbI U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3aaady;

(dopMupoBaHUE YMEHUS paclo3HaBaTh HA YEPTEKaxX, MOJIEISIX U B PealbHOM MHPE
MHOT'OTPaHHUKY U T€Jla BpalleHUsl, KOHCTPYUPOBATh N'€OMETPUIECKUE MOJIEIH;

(¢opMupoBaHUE TMOHUMAaHUS BO3MOXHOCTH AKCHOMATHYECKOIO IMOCTPOEHUS
MaTeMaTU4ecKuX Teopud, (OpPMHUpPOBAHME TOHUMAHUSA PpPOJIM  AKCHOMATHUKHU
IIPY NIPOBEJICHUHN PACCYKICHUN;

(GopMUpOBaHUE YMEHUS BIAJETh METOJaMHU JIOKa3aTeNbCTB M aJrOPUTMOB
pelleHUs], YMEHUSI MX NPUMEHSTh, MPOBOJUTH JOKAa3aTElIbHBIE PACCYKICHHUS B XOJ€
pelIeHnsl CTEPEOMETPUUECKUX 3aJa4 U 337a4 C MPAKTUYECKUM COJEpKaHUEM,
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(dopMupoBaHuE NPEACTABICHUS O HEOOXOIMMOCTU JIOKA3aTENbCTB IPU OOOCHOBaHUU
MaTEeMaTUYECKUX YTBEP)KIEHUI M POJM aKCUOMAaTHUKU B TPOBEACHUU JIE€AYKTHUBHBIX
PacCyXJICHUU;

pa3BUTHE U COBEPILICHCTBOBAHNE MHTEJUIEKTYATbHBIX U TBOPYECKUX CTIOCOOHOCTEH
oOyyarouxcsi, MO3HAaBaTEIbHOW  AKTUBHOCTH,  MCCIEIOBATEIbCKUX  YMEHHH,
KPUTHUYHOCTH MBIIJICHUS, THTEpECa K U3yYEHHUIO T€OMETPUH;

(dopmupoBaHUE PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHHUS
pacro3HaBaTh NPOSBICHUSI TE€OMETPUUIECKUX TIOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B peaJbHBIX JKW3HCHHBIX CHUTYallUAX H TPH H3yICHHUH IPYTUX y4eOHBIX
IPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOJICIMPOBAHUS PEATTbHBIX
CUTYalllii, HCCIENOBAaHUS TMOCTPOEHHBIX MOENeH, HHTEPHpPEeTaluy MOTYyYeHHbBIX
pE3yJIbTaTOB.

OCHOBHBIMH  COJIEP)KATENIbHBIMU  JIMHUSAMHU ~ y4eOHOro Kkypca «l'eomerpusi»
B 10-11 «kmaccax sBastorcs: «lIpsiMple W TJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpaieHus», «BeKTOpbl U KOOPIMHATHI B MPOCTPAHCTBEY,
«JIBUKEHMSI B TPOCTPAHCTBE.

ChopmymupoBannoe B @OI'OC COO TpeboBaHue «yMeTh ONEPUPOBATH
MOHATUSAMWY», PEJIEBAHTHBIX F'€OMETPUM Ha YriIyOJIEHHOM ypoBHe oOyuyeHus B 10-11
KJlaccaX, OTHOCHTCS KO BCEM COJAEpKAaTeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
(dopMupoBaHUE JIOTMUECKUX YMEHUN paclpeAessieTcss He TOJIbKO IO COJepKaTeIbHbIM
JUHUSM, HO W 1o Trojgam oOydenus. ConepxaHue oOpa3oBaHUS, COOTBETCTBYIOIIEE
NpeIMETHbIM  pe3yiapTataM  ocBoeHust  DenepanbHol  pabodeil  mporpammel,
pacnpefenéHHbIM 1O ToAaM OOYy4eHMs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, MPHUHLMIHAILHBIM BOIpocaM oOydaromuecs OOpaIlaiuch
HEOJTHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIJICHUE T€OMETPUYECKUMU OHATUIMU
U HaBbIKAMM IIOCJIEAOBAaTENbHO M TIOCTYNATeNbHO, C COOJIIOJIGHHEM MpPUHIINIA
IIPEEMCTBEHHOCTH, a HOBBbIE 3HAHMs BKJIIOYATh B OOIIYI0 CHUCTEMY I'€OMETPUUYECKUX
IOPECTABICHUN O00yYaroIUXcs, pacmupsst W yriayonsas e€, oOpa3zys NIpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE TIO3BOJISET:

co3JaTh ycnoBus A quddepeHunanny o0ydeHus, MOoCTPOCHUs HHINBUAYAIbHbIX
o0pa3oBaTelIbHBIX MPOrpaMM, OOECHEUUTh YIIIyONEHHOE W3yYCHHE TEOMETpUU
KaK COCTaBJIAIOIIEH yueOHOro nmpenMera «MaremaTukay,

MOJITOTOBUTHh OOYYAIOIIUXCA K TPOJODKEHUIO M3YyYEHHUS MAaTEMaTHKUA C y4ETOM
BbIOOpa Oynymed mnpodeccuu, oOecneunBas MNPEEMCTBEHHOCTh MEXAY OOIIUM
U TIpodecCUOHANBbHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro kypca «l'eomerpusi» Ha yriyOJI€HHOM YPOBHE OTBOAMTCS
136 gacoB: B 10 ximacce — 68 waca (2 uwaca B Hememo), B 11 wmacce — 68 waca (2
gaca B HEJICTIIO).
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COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonaTre 06 akcHOMaTHYECKOM MOCTPOCHUM CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anmHoe pacnonoxeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
NapajuleJbHbIE U CKpeluBaronmecs npsMble. [Ipu3Haku CKpelMBarOIUXCSA MPSIMBIX.
[lapamienbHOCTh NPSMBIX M IUIOCKOCTEW B NPOCTPAHCTBE: NAPAJUICIBHBIE IPSIMBIE
B IIPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX NPAMBIX, MAPAJUIENBHOCTD MPSIMOU U IIIIOCKOCTH.
[lapannenbHOoe M LEHTpaIbHOE MNPOECKTHpPOBaHUE, H300pakeHue ¢uryp. OCHOBHbBIC
CBOMCTBa MapauIeNIbHOTO MpoeKTUupoBaHus. M3o0paxkenue ¢uryp B mapaisienbHOM
IIPOCKLUMHA. YTIJIbl C COHANPABICHHBIMU CTOPOHAMM, YIrOJ MEXKAY NPSIMBIMH
B IpocTpaHcTBe. [lapamiensHOCTh IIIOCKOCTEN: MapajulelIbHbIE IUIOCKOCTH, CBOWCTBA
napauielbHbIX IUIOCKOCTeH. [Ipocreiimne npocTpaHCTBEHHbIE (PUIYpPbl HA MJIOCKOCTH:
TETPAdIp, NapajuleIICUIIE]], TOCTPOCHUE CCUECHHM.

IleprieHIUKYJIAPHOCTh NPSIMOM U IUIOCKOCTH: IEPHEHIAUKYJISPHBIE IPSMBIC
B IIPOCTPAHCTBE, MPSIMBIE NAPAIUICIbHBIE U NEPIEHAUKYJIISIPHBIE K IUIOCKOCTH, TPU3HAK
NEPNEHANKYJIPHOCTU TMPSAMOU M IUIOCKOCTH, TEOpEMa O MPSIMOM NMEPNEHIUKYIISPHOU
IJIOCKOCTU. OpTOroHanbHOE NpPOEKTUpOBaHUE. lleprneHIUKyIsIp W HAaKIOHHBIE:
pacCTOSTHAE OT TOYKHU A0 IJIOCKOCTH, PACCTOSHUE OT MPSAMOM IO IJIOCKOCTH, MPOEKIUS
burypsi Ha IIOCKOCTb. [TepnieH UK YIISIPHOCTD IJIOCKOCTEM: IIPU3HAK
NEPIEHANKYJIIPHOCTHU IBYX IUIOCKOCTEN. TeopeMa o TpEX NmeprneHauKyspax.

VYribel B IPOCTPAHCTBE: YroJI MEXAY MPSIMOM U THIOCKOCTBIO, IBYTPAHHBIN IO,
JMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHslii 1 MHOrorpaHssie yribl. CBOHCTBa
IJIOCKUX YIJIOB MHOTOTpaHHOro yrija. CBOWMCTBA IUIOCKMX W JBYTPAaHHBIX YTIJIOB
TPEXTPAHHOIO yrJia. TeopeMbl KOCHHYCOB U CHHYCOB JUISl TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. Ilpusma: n-yrompHas npusma,
npsMasi W HAaKJIOHHAas TpU3MbL, OOKOBass M TIOJHAs TMOBEPXHOCTh MPHU3MBI.
[Tapamtenenunen, NpAMOYTOJIbHBIN NapaUICIICIUIIE U €r0 CBOMCTBA. Kparyaiime nytu
Ha T[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Tugaropa. [lupamuaa: n-yroiapHas nupamuja, NpaBUIbHAS U YCEUYEHHAS] MUPAMMJIBI.
CpoiictBa pEéOep u OOKOBBIX TpaHel NpPaBWIbHONW mUpaMuabl. [lpaBuUibHBIE
MHOIOI'PDAHHUKHU: TpaBUJIbHAs IIpU3Ma W I[pPaBWIbHAS NUpaMHUAa, [pPaBUJIbHAs
TpeyroJjibHas MUpaMuUa U MPaBUIBHBIN TeTpadap, KyO. [IpencraBienue o mpaBUIIbHBIX
MHOI'OTPaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCAP.

Brruncnenue 31eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilmomians
OOKOBOH MOBEPXHOCTU U MOJTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TJIONIa1b OCHOBAHU,
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TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM Mpu3Mbl. [nomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MPAaBWJIBHOM MTUpaMU/bl, TEOPEMA O ILIOMAAN YCEUEHHONW MTUPAMUIBI.

CuMmmerpuss B IOPOCTPAHCTBE.  ODJIEMEHTBI  CHUMMETPUM  NPAaBHIIBHBIX
MHOTOrpaHHUKOB. CHMMeTpus B IPAaBWIBHOM  MHOTOIPAaHHUKE:  CUMMETPHS
napajijiesienuneia, CHUMMETPHUS NPAaBWIbHBIX MPU3M, CHUMMETpUS MPaBUIbHOU
UpPaMU/IbI.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsITHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUJIMHEApHBIC, COHAMPABICHHbIE M IPOTHUBOMOJIOKHO HaIpPaBJICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. JIEWCTBHSI C BEKTOpaAMM: CIOXKECHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKMX BEKTOPOB, YMHOK€HHE BeKTOpa Ha uucio. CBoHcTBa
CJIOXKEHUS BEKTOPOB. CBOIICTBa yMHOKEHHUS BEKTOpa Ha uncio. [lonaTre koMIianapHbie
BeKTOphl. [lpu3Hak kommaHapHocTH TpEX BeKTOpoB. [lpaBuno mnapautenenunena.
Teopema 0 pa3noKeHUH BEKTOPA MO TPEM HEKOMILIAHAPHBIM BekTopaM. [IpsiMmoyrosibHas
cucremMa KoopAauHat B npoctpaHcTBe. KoopauHatel BekTopa. CBs3b  MEXKIY
KOOpAMHATAMU BEKTOpa U KOOPJUHATAMM TOYEK. YTOJ MEXAy BekTopamu. CkalspHOe
MIPOM3BECHUE BEKTOPOB.

11 KJIACC

Tena Bpamienust

[ToHsiTHs: HTUIMHAPUYECKAs TOBEPXHOCTh, KOHMUYECKask TOBEPXHOCTh, cpepruueckast
MOBEPXHOCTh, OOpa3yrolue noBepxHocTend. Tema BpamieHus: UWIMHAP, KOHYC,
yCeu€HHbIM KOHYC, cdepa, map. BsanmHoe pacmnonoxkeHue chepbl U IIOCKOCTH,
KacaTellbHas TNIOCKOCTh K cepe. M3o0paskeHune Ten BpallieHus Ha iockoctu. Pa3Béprka
WIMHpA U KoHyca. CuMMeTpust cepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOIBHOTO
napajuienenunena u ciueacteus u3 He€. OO0BEM TpsAMONM M HAKJIOHHOW MPHU3MBI,
WIMHIPA, TUpaMuibl 1 KoHyca. OOBEM 11apa 1 mapoBOro CErMeHTa.

KomOunanuu Ten BpamieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B UWIMHID,
ornuvcaHHast okoJo umHapa. [lepeceuenne cdepsl U mapa ¢ miockocTbio. Kacanue mapa
u cepsl IOCKOCTHIO. [loHSITHE MHOrOrpaHHHKA, OMHMCAHHOTO OKOJIO cepsl, cdepsl,
BIIMCAaHHON B MHOTOT'PAaHHUK WJIM TEJIO BpaI[CHUS.

[Tnomaas MOBEpXHOCTH UWIMH/IPA, KOHYCA, Tuionaab cdepsl u e€ yacte. [logodue
B IpocTpaHcTBe. OTHOIIEHHE O0BEMOB, TUIOUIAEH MOBEPXHOCTEW MOAOOHBIX (PUTYD.
[IpeoOpazoBanue  momoOus, romoTeTus.  PemieHue 3amad Ha  TUIOCKOCTH
C MCMOJb30BAHUEM CTEPEOMETPHUUECKUX METOOB.

IlocTpoeHue cedyeHHii MHOIOTPAHHMKOB M TEJI BpAIICHMS: CEYEHHUS LWIMHIApA
(mapaJnenbHO U MEPIEeHIUKYISIPHO OCH), CEUSHHs KOHYyca (IapajuieIbHOE OCHOBAHUIO U
IIPOXOJIAIIEE Yepe3 BEPIIMHY), CEYEHUs IIapa, METOJbl NOCTPOCHMSI CEYEHHI: METOJ
CJIEZIOB, METOJT BHYTPEHHETO MTPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepanuy HajJ BEKTOpaMH. BeKTOpHOE yMHOMKEHHE
BEKTOpOB. (CBONCTBa BEKTOPHOTO YMHOXEHHS. [IpsMoyronbHas cHcTeMa KOOpAWUHAT
B ipocTpancTBe. Koopaunarel Bekropa. Paznoxenue Bekropa o 6azucy. KoopaunarHo-
BEKTOPHBI METOJ IIPHA PELIEHUU T€OMETPUYECKUX 3a]a4.

JIBUKeHHsI B IPOCTPAHCTBE

JIBuxenus npoctpanctBa. OtoOpaxenus. JBuxkeHust u paBeHcTBO Guryp. Oo6mume
CBOWMCTBA JIBMJKECHHUM. BUIbl JBWKEHUN: TNApPAJUIEIbHBIM TMEPEHOC, LIEHTPAIbHAS
CUMMETpPHS, 3€pKalibHas CHUMMETpPHs, TOBOPOT BOKpyr mnpsimou. IIpeoOpazoBanus
noao6us. Ilpsamas u cdepa Diinepa.

INPEAMETHBIE PE3YJIBTATbBI

K xony 10 kiacca oOyuaronuiicss HayquTCs:

CBOOOJTHO OMEpUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPHH MPHU PEIICHUN
3a71a4 ¥ MPOBEACHUH MaTeMaTHICCKUX PACCYKICHUH;

MPUMEHSTh AKCUOMBI CTEPEOMETPHUH M CJEJICTBUS M3 HHUX NpPU PEIICHUU
TEOMETPUICCKUX 33]1aY;

KJaccu(pUUIUpOBaTh B3aUMHOE PACIHOJIOKEHHUE TMpPSIMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEW B MPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEH B POCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH MOHITHIMH, CBSI3aHHBIMU C YTJIaMH B IMPOCTPAHCTBE:
MEX1y IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U MIIOCKOCTbIO;

CBOOOJTHO OTIEPUPOBATH MOHITHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOJIHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TpHU3Ma, MUpaMHJa,
IpSIMOYTOJIbHBIN Mapaiesnenunea, Kyo);

KJ1acCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS IS KJIacCU(DUKAINN;

CBOOOJTHO ONEPHUPOBATH MOHSATHUSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTHIO;

BBITTOJTHATH MapajlieIbHOE, IEHTPAIhbHOE U OPTOTOHAIBHOE MMPOSKTHPOBAHUE QUTYD
HAa TJIOCKOCTh, BBIMOJIHITH H300paXkeHUs (GUTYp Ha MIOCKOCTH;

CTPOUTHb CEUEHUS MHOTOTPAaHHUKOB PpA3IUYHBIMU  METOAAMH, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJl CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATh IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHKOB (IIPU3Ma, MHUPAMHIIA),
TEOMETPUIECKUX TN ¢ TPUMEHEHHEM (POpMYIT;

CBOOOJIHO ONEPUPOBATh MOHATUSMU: CHUMMETPHUS B HPOCTPAHCTBE, LIEHTP, OCb
U TUIOCKOCTh CUMMETPUH, LEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYpBI;

CBOOOJTHO  ONEpPUPOBATH  MOHATUSMHU, COOTBETCTBYIOUIMMH  BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JCHCTBUS HaJ BEKTOPAMH;

pemaTh 3aJa4i Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIICHUN W HaXOXJICHHE
rE€OMETPUYECKUX  BEIMYMH, TPUMEHSSI HW3BECTHBIE METONbI MPH  PEIICHUU
MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOXHOCTH;
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OPUMEHATh  NOPOCTEHINNE  NpPOrpaMMHBIE  CpEACTBA M BJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a1a4;

U3BJICKATh, peoOpa3oBbIBAThH U UHTEPIPETUPOBATH uH(pOopMaInIo
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, NPEACTABICHHYIO Ha 4epTexax Hu
PUCYHKAX;

IPUMEHATh TOJMYYEHHBIE 3HAHUS HAa NPAKTUKE: CPaBHUBATh W AHAIM3UPOBATH
pealbHBIE CHUTYAllMH, IPUMEHATh W3yYEHHBIC MOHATHSA B IPOLECCE MOWCKA PELICHUS
MaTeMaTH4ecKu c(hOpMyIUpPOBaHHON MPOOIEMbI, MOAECTUPOBATh PealbHbIE CUTYallUH Ha
A3BIKE TEOMETPUH, HCCIEO0BaTh ITOCTPOCHHBIE MOJEIM C  HMCIHOJb30BAaHUEM
reOMEeTPUYECKUX MOHATHIM U TEOpEM, anmnapara anreOpsl, penarh NpakTHUYEeCKUE 3aauH,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh Tpe/ICcTaBleHus 00 OCHOBHBIX 3Tamax pa3BUTHsS I'€OMETPUU KaK COCTaBHOMN
yacTu (PyHIaMeHTa pa3BUTHS TEXHOJOTHUH.

K xonmy 11 kiacca o6yyaromuiicss HAy4uTCs:

CBOOOJTHO OTIEPUPOBATH TOHATUSMH, CBI3aHHBIMHY C IIWIIMHIPUYECKON, KOHMYECKOM
U CPepUIECKON MMOBEPXHOCTIMH, OOBSCHSATH CITIOCOOBI TIOTYUCHHS;

OTIEpUPOBATH TOHITHUSIMH, CBI3aHHBIMHU C TETAMH BPAIIICHUS : IIFJIMHIAPOM, KOHYCOM,
cdepoil u mapom;

pacrno3HaBaTh Tela BpaileHus (MUIMHAP, KOHYC, cdepa U 1map) U 0ObICHATh
CIOCOOBI MTOJTYYEHUS TEJ BpalllCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACTIOIOKEHUE CPEPhI U TIIIOCKOCTH;

BBIYHCIISATh BEJIMYMHBI JIECMEHTOB MHOTOTPAHHUKOB W TENI BpAIICHHS, 00BbEMBI U
TJIONIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAIICHHS, TEOMETPUUYECKHX Tell
C MpUMEHEeHHEM (popmy;

CBOOOIHO OMEPUPOBATH MOHATHUSIMU, CBA3aHHBIMHU C KOMOWHAIIUSIMH TEJT BPAIICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHMK, BITMCAHHBIN B cpepy M OMHUCAHHBINA OKOJIO c(ephl,
cdepa, BircaHHas B MHOTOTPAHHUK WJIH TEJIO BPAICHNUS,

BBIUHCIISATh COOTHOIICHUS MEXKIY IUIOMAASIMUA TIOBEPXHOCTEH u 00BEMaMu
IMOJTOOHBIX TEJI,

n300pakaTh W3ydaeMmble (UTYpBI, BBIMONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJ BpaIlCHUS;

U3BJICKATb, WHTEPIPETUPOBATH u npeoOpa30BbIBATh uHdopmMaIuio
O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX (UTypax, MPEICTABICHHYI0 Ha 4YepTexax M
pPHUCYHKaX;

CBOOOJHO OMEPUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEpaIliy HaJl BEKTOpaMHu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JEKAPTOBOI CUCTEME KOOPAUHAT;

pemarh TreoMeTPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY MPSMBbIMH U
IJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOAHUN OT TOYKM JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Ia MIPU PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHSATHUIAMH, CBI3aHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUM;

BBITIOJHATh U300PAKEHUSI MHOTOTPAHHUKOM U TEJl BpallleHUs MpU MapajuieIbHOM
nepeHoce, MEHTPAIbHOW CHUMMETPHUH, 3€pKaIbHON CUMMETPUHU, TIPU TMOBOPOTE BOKPYT
psIMOiA, MpeoOpa3oBaHMs OI00US;

CTPOUTh CEUCHHUS MHOTOTPAHHMKOB W TEJl BPAIICHUS: CCUCHUS IHIUHIPA
(mapasnienbHO ¥ NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYca (MapauieIbHO€ OCHOBAHUIO U
MIPOXOJIAIIEe Yepe3 BEPILINHY), CEUCHHUS 111apa;

UCIOJIb30BaTh METOJIbl TIOCTPOCHHUSI CEUECHUI: METOJI CJIEeI0B, METOJl BHYTPEHHET O
MPOEKTUPOBAHUSI, METO/ IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBATh TEOMETPUYECKUE YTBEPKICHUS;

OPUMEHSATh TeoMeTpuueckue (akTbl I PELICHUsS CTEPEeOMETPUYECKUX 3ajad,
MIPEIIOIATAIONMX HECKOJIBKO IIIaroB PEIIeHUs, €CIU YCJIOBHUS TPUMCHCHHS 3aJ1aHbI
B SIBHOW W HEsBHOU (popme;

peliaTh 3aJa4v Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHWM M HAXOXJEHUE
TCOMETPUIECKUX BEITHYNH;

MIPUMEHSATH TPOrPaMMHBIEC CPEACTBA M AJIEKTPOHHO-KOMMYHUKAITMOHHBIC CHCTEMBI
IIPU pEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHSTh TOMYyYEHHBIC 3HAHMSI Ha MPAKTHKE: CPaBHUBATh, AHAIU3UPOBATH U
OILICHUBATh PEAJbHBIC CUTYyallUH, MPUMEHSITh U3ydCHHBIC TTOHATHS, TEOPEMBI, CBOMCTBA
B IIpOLIECCE€ IMOMCKAa PEIICHHs MaTeMaTU4YecKu CHOpMYyTMpPOBAHHON MpOOJIEMBI,
MOJICIMPOBATh PeabHbIC CUTYallMU HA SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJICJIM C WCIOJIh30BAaHUEM T€OMETPUYECKUX MOHSATUM U TEOpeM, armnapara aiareOpsl,
peliaTh MPaKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKJICHHUEM T€OMETPUUYECKUX BETUYMNH;

UMETh MPEJICTABIICHUSI 00 OCHOBHBIX dTalax Pa3BUTHUS F€OMETPUM KaK COCTABHOM
yacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHH.
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10 KJIACC
HazBanue KommuaectBo OcCHOBHBIE BUBI AESITCILHOCTU
OCHOBHOE COZIep)KaHUE
paznena (Tembl) Kypca 4acoB ydammxcs
Beenenune B crepeomeTputo 3) OCHOBHBIE IPOCTPAHCTBEHHBIE Omnpenensirte MIOCKOCTh KaK PUTypY,

burypsl.
[TonsiTHS CTEpeOMETpUU: TOUKA,

npsMast, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUIIa U300paKEHUS

Ha PUCYHKE TUIOCKOCTH, NapauieIbHbIX
OpAMBIX (OTPE3KOB), CEPEANHbI
OTpe3Ka.

[lonsTHs: nepecekaroluecs MIOCKOCTH,
nepeceKaronIecs npsmas u mioCKoCTh;
MOJTYTIPOCTPAHCTBO.

MHororpanHUKH, U300paKeHHne
IPOCTEULINX TPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CIICZICTBUSI U3 HUX.

CnocoOblI 3a1aHKs TPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHHs IPSIMBIX U TUIOCKOCTEH.
Ceuenusi. U3o0paxkeHue ceueHuit

B KOTOPOM BBITIOJIHSIETCS JIAHUMETPUSL.
JlenaTe npoCTENIINE JTJOTHYECKUE
BBIBOJbI U3 aKCMOMATHUKHU IJIIOCKOCTH.
[TpuBOAUTE MPUMEPHI pEATBHBIX
00BEKTOB, HIcAIU3AIICH KOTOPBIX
SBJISIFOTCS AKCHOMBI TEOMETPUU.
N3yuyaTh, NpUMEHSITH PUHITUIIBI
MOCTPOEHHUS CEUCHUMU.

Hcnonb30Bare 11 TOCTPOCHUS
CEYEHHUU METOJI CJIETOB, METO/I
BHYTPEHHET O MPOEKTUPOBAHUSL, METOJ
MEPEHOCa CEKYILEN MIIOCKOCTH.
Pemate crepeoMerpuyeckue 3agauu:
Ha ONpEJCIICHNUE BUJIA CEUCHUS U
HaXO0XXJACHUE €ro MJIOIIa/IH.
AKTyanm3upoBaTh (PaKThl 1 METOIbI
TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJINTH aHAJIOTHH.

Hcnonp30BaTe npu permieHnu 3aaaqd
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OUpaMubl, Ky0a U IpU3Mbl, KOTOPBIE
MPOXOJAT yepe3 ux peéopa.
N300paxkeHune nepeceveHus
IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpaimnBanue noCTpOEHHBIX CEUEHUN
pa3HbIMU LIBETAMH.

Merton cnenoB 1S TOCTPOCHUS
ceueHnii. CBOIMCTBa NIepeceUeHU
OpsAMBIX U TUIocKocTel. [loctpoenne
CEUYEHUH B MUpaMue, Kyoe mo Tpém
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3alUCh 1IAaroB
MOCTPOEHHUS.

[ToBTOpEHME IIITAHUMETPHUH.

Teopema 0 TPONOPIIMOHAIBHBIX
orpe3kax. [logobue TpeyroabHUKOB.
Teopema Menenas. Pacu€rel

B CEYEHUSAX HA BBIHOCHBIX YEPTEkKAX.
Hcropus pazBuTHs IIIaHUMETPUU

U CTEPEOMETPUU

CIIEAYIOLIHE MIIAHUMETPUUYECKUE (DaKThI
Y METOJBI:

Teopembr Daneca u

O IIPONOPLMOHAIIBHBIX OTPE3KaXx.
ANTOpPUTM JIeNIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenasi.

PaBHOOEIpEHHBIN TPEYTOIbHUK.
PaBHOCTOpOHHMI TpPEYrOJIbHUK.
[IpsIMOYTOTBHBIN TPEYT OJIbHUK.
CBOWCTBO CpeTHEN JINHUHU
TpeyroiabHuka. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojsHuka. CBOMCTBO MeIMaH
TPEYrOJIbHUKA.

[Tpu3Haku nogo0ust TPEYroJIbHUKOB.
[TomyuyaTh npeacTaBieHus: 00
OCHOBHBIX ATallax pa3BUTHs T€OMETPUU
KaK COCTaBHOM 4acTH (yHJIaMEHTa
Pa3BUTHS TEXHOIOTUM

B3anmHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE

B3anMmHOe pacronoxeHue npsmbIx

B IpocTpaHcTBe. CKPEeIUBaOIINECS
npsmele. [Tpu3Haky CKpemmBarIuXcs
MPSIMBIX.

[TapannenbHblie npsiMbIe

KnaccudunmpoBaTts B3auMHOE
PacCIIOI0KCHHIE MPSMBIX

B IIPOCTPAHCTBE, HILTFOCTPUPYS
PUCYHKAMHU U TIPUBOJISI IPHUMEPBI
W3 peaIbHOM KU3HH.

46



denepanbHas padouast mporpamma | Maremaruka. 10—11 kmacchr (yriayOaéHHBIM YpOBEHB)

B IIpocTpaHcTBE. Teopema

0 CyILLIECTBOBAHUM U €IUHCTBEHHOCTH
MPSAMOM TTapaJuIeIbHON TAaHHON
MPSAMOM, ITPOXOIALIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH

Ha JJaHHOU IIPSMOM.

Jlemma 0 nepeceyeHnu napasnsenbHbIX
IIPSAMBIX IIOCKOCTHIO0. [lapannensHocTh
TpEX NpsAMBIX. Teopema o Tpéx
MapaJuIeIIbHBIX IPSIMBIX.

Teopema 0 CKpEIIUBAIOIIUXCSA TPSIMBbIX.
IlapamienbHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA APAIIIEILHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyYp B MapauieaTbHOMI
MTPOEKIIHH.

[lenTpanbHas NPOECKLUS.

VYTo0I1 ¢ COHanpaBIEeHHBIMU CTOPOHAMM.
Yron Mexay npsiMbIMU.

3ajauu Ha JOKA3aTeNIbCTBO U
UCCIICIOBAHME, CBSA3aHHbIC

C pacCIIOIOKEHUEM IIPSIMBIX

B IIPOCTPAHCTBE

J10Ka3bIBaTh TEOPEMY

O CYILIECTBOBAHUM U €IMHCTBEHHOCTH
MapAVICIBHOU TIPAMOM, TTPOXOAAIIECH
Yyepe3 TOUKY ITPOCTPAHCTBA U HE
JIeXKAILEeW Ha APYroy NMpsIMOM; JIEMMY

0 IEPECEYECHNH TUIOCKOCTH ABYMS
MapaJuIeIbHBIMU NPSMBIMU; TEOPEMY

0 TPEX MapAIIIENBbHBIX MPAMBIX.
JIoKa3bIBaTh NPU3HAK
CKPELIMBAOIIUXCS IIPSAMBIX, TEOPEMY
0 CKpPEIIMBAKOMINXCS NPSIMBIX.
JIoKa3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABICHHBIMU CTOPOHAMM.
OOBICHATH, YTO HA3BIBAETCS
MapajuieIbHbIM U [IEHTPAIbHBIM
IIPOCKTUPOBAHUEM U KAK BBIITOJIHAETCS
MPOEKTUPOBaHUE (QUTYP HA MIIOCKOCTb.
JIoKa3bIBaTh CBOMCTBA MAPAIIEIBHOTO
IPOECKTUPOBAHUS.

N3o0paxkaTs B mapaieabHOM
IPOEKIUU Pa3HbIE TEOMETPUUECKUE
burypsr.

Pewats crepeoMerpruyueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U UCCIIEA0BAaHNUE,
CBS3aHHBIE C PACIIOIOKEHUEM TIPAMBIX
B IIPOCTPAHCTBE.
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[TpoBoANTH TOKA3aTENbHEIC
paccyXJIeHus MpH pelIeHnH
reOMEeTPUYECKUX 3ajay, CBSA3aHHBIX
CO B3aMMHBIM PacroIOKEHUEM
NPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHATTU3UPOBATH U
OLICHUBATh YTBEPXKJEHUS C LIEIbIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
MoaenupoBars peaabHbIE CUTYAlHH,
CBSI3aHHBIE CO B3aMMHBIM
pacronoKeHUEM IPAMbIX

B IIPOCTPAHCTBE, Ha A3bIKE TEOMETPUH.
HccnenoBaThk NOCTpOCHHBIE MOJETU
C UCIIOJIb30BaHUEM I€OMETPUUECKUX
MOHATUHN U TEOPEM, arlrapara ajareopsl,
U (POBBIX PECYPCOB.

[Tony4dars npeacraBieHue

O IEHTPAILHOM MPOEKTUPOBAHUHU

U 00 UCTOpUU padoT MO TEOPUHU
MEPCIIEKTUBbI

[TapanneabHOCTh NPSIMBIX
U TUIOCKOCTEM
B ITPOCTPAHCTBE

13

[ToHATHSA: MApAIIIENBHOCTD IPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Tpu3Hak nmapaianeabHOCTH MPSAMON U
mrockocTy. CBOKCTBA MApaJIEIbHOCTH

Knaccuduuuponars B3auMHoOe
PacHoJIOKEHHE MTPSIMOM U IIJIOCKOCTH
B [IPOCTPAHCTBE, MPUBOJIS
COOTBETCTBYIOILIE TPUMEPDI
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MPSMOM Y TNIOCKOCTH.
['eomeTpuueckue 3agaun

HA BBIYKCIICHUE U JOKA3aTEIbCTBO,
CBSA3aHHBIE C TAPAIUIEITLHOCTHIO

MPSMBIX U IIOCKOCTEMN B MPOCTPAHCTRBE.

[TocTpoeHue ceuenus, MPOXOASAIIETO
yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAJUICIIBHOTO APYTOM MIPSMOM.
Pacuér ornowmennii. [Tapannensnas
IPOEKI s, TPUMEHEHUE

JUTSL IOCTPOEHUS CEUEHHI Ky0a

U MapajuIeIICIIAIeaa.

CaolicTBa napajuIeIeuNeaa u MpU3MbI.

[TapannenbHbie uiockocTh. 1lpu3naku
MApAJJIEIBHOCTH JBYX IIJIOCKOCTEM.
Teopema 0 mapasuieIbHOCTH U
€IUHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIIEN Yepe3 TOUKY, HE
NPUHAJICKAILYIO JAHHOU MIJIOCKOCTH U
CJIE/ICTBUS U3 HEE.

CBolicTBa mapaJuIeIbHBIX MIJIOCKOCTEMH:
0 MapaJJIeIbHOCTU MPSMBIX
repeceyeHus MpHU IEPECEYCHUN IBYX
MapaJlJIENIbHBIX INIOCKOCTEN TPEThEM;
00 OTpe3Kax MmapauieNbHbIX MPSMBbIX,
3aKIFOYEHHBIX MEXAY NapaJIeIbHBIMH

U3 peaJbHOM JKU3HU.
DopMynHpOBaTh OMPEACIEHNE
MapaJuIeNIbHBIX PSIMOU U INTIOCKOCTH.
JIoKa3bIBaTh NPU3HAK

0 MMapaJJICIIbHOCTH MPSAMOM U
IJIOCKOCTH; CBOMCTBA NAPaJIEIbHOCTH
IIPSAMOU U TUIOCKOCTH.

Pemars crepeomerpruueckue 3agaun
BBIYMCIICHUS U 10KA3aTEIbCTBO,
CBSI3aHHBIE C IAPaAJUICIIbBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemars npaktuueckue 3agauu

Ha IIOCTPOCHUE CEYCHUI Ha YepTekax
TETpa’Apa U Napajjieenuneaa.
Pewars crepeomerpuyeckue 3anauu,
CBSA3aHHBIE C TIOCTPOCHUEM CEUEHUN
IJIOCKOCTBIO.

[TpoBOAUTE TOTMYECKH KOPPEKTHBIE
NOKa3aTeNbHbIE PaCCYKACHUS

IIPU PELICHUU T'€OMETPUUYECKUX 3a/1a4
CBSA3aHHBIX C MAPAIIIEIbHOCTBIO
IJIOCKOCTEN.

CpaBHUBATh U AaHATM3UPOBATh
pealbHbIE CUTYalluU, CBA3AHHBIC

C MapaJIEIbHOCTBIO MPAMOM U
IIJIOCKOCTH B ITIPOCTPAHCTBE;
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INIOCKOCTAMH, O IICPCCCUCHUU HpHMOﬁ
C AByMs IMapauICJIbHBIMHA IIJIOCKOCTSIMHA

MO/JIEJIMPOBATH peabHbIEC CUTYaLINH,
CBSA3aHHBIE C NAPAJUIEITBbHOCTHIO
MPSMOM U TJIOCKOCTH B MPOCTPAHCTBE,
HA SI3bIKE TEOMETPUHU

[TepnieH UK yIISIPHOCTD
IIPSAMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

10

[ToBropenue: Teopema [Iudaropa

Ha IJIOCKOCTH, TPUTOHOMETPHS
IPSIMOYTOJIBHOT O TPEYT OJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napasnienenunena. Beraucienue 1ivH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
MapajuIeIICIUATIEIE.
[lepneHIUKYJIAPHOCTD NPSMOU U
rmockoctu. [Ipusnak
MEPIEHANKYJIIPHOCTH MPSMOU U
IJIOCKOCTH. Teopema o CylecTBOBAaHU U
Y €IMHCTBEHHOCTH MPSAMOMU,
MPOXOISIIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U NEPIIEH UK YIISIPHOU
K I1ockoctu. [lnockoctu u
MEPIEHANKYJIIPHBIE UM IpsMast

B MHOTOTPaHHHUKAX.
[lepneHIMKYIISIp ¥ HAKJIOHHASL.
ITocTpoenue nepneHauKysipa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEPNECHAUKYIISIPAX
(npsimast u oOpaTHasi).

AKTyan3upoBaTh (aKThl U METOJIbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIMTH AHAJIOTHH.
DopMyIMpOBaTh ONPEAEICHU:
NEPIICHIUKYJIIIPHBIX MPIMBIX

B IIPOCTPAHCTBE; ONPENEICHUE NPIMOH,
IIEPIIEHIUKYJIIPHON K IUIOCKOCTH.
JIoKa3bpIBaTh: JIEMMY

O MEPIEHINKYISIPHOCTH ABYX
MapaJJIENIbHBIX NPSAMBIX K TPEThEH
MIPSIMOW; TEOPEMBI O CBSI3U MEXKAY
MapajuIeIbHOCTHIO IPSMBIX U X
NEPIICHIUKYJIIPHOCTBIO K IIJIOCKOCTH.
JI0Ka3bpIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK NEPIEHAUKYIAPHOCTH IIPSIMOMN
U IUIOCKOCTH; TEOPEMY

O CYILIECTBOBAHUH U €IMHCTBEHHOCTH
MPSAMOM, TPOXOAIIEH YEPE3 TaHH VIO
TOYKY Y MEPIICHINKYJSIPHOW K JTaHHOU
IJIOCKOCTH.

N3o0paxkaTh B3aUMHO
MEPHEeHAUKYISPHBIE TTPSIMYIO
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VYToa MeXly CKpelIBarOIUMUCS
npsMbIMu. [ToMCK neprneH uKyIspHbIX
MIPSIMBIX C IOMOLIBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHanpHOE NPOEKTUPOBAHUE.
[TocTpoenue ceuenuii Kyoa, MPU3MBI,
NPaBUJILHON MTUPAMHUJIBI C TTOMOILBIO
OpPTOTOHAJIBHOW MPOEKIUU.
CummMeTpus B IPOCTPaHCTBE
OTHOCHTEJIBHO MJI0CKOCTH. [1nockocTn
CUMMETPHUI B MHOTOTpaHHUKAX.
[Ipu3Hak nepreHIuKyIsIpHOCTH
IIPSIMOM U IIJIOCKOCTH KaK CIIEICTBUE
cumMmerpuu. IlpaBuiibHbIE
MHOT'OI'paHHUKH

Pacuér paccrosHuii OT TOUKH

10 1iockocTd. CrocoObl OMYCTUTh
NEPHEHIUKYJIISPbl: CAMMETPUS, CIIBUT
TOYKH M0 NapauIeIbHON MIPIMOU.
CrBur no HenapayuieJIbHON IPSIMOH,
VU3MEHEHHE PACCTOSHUMN

Y TUIOCKOCTB.
DopmMynHpOBaThH CBOMCTBO
NIEPIEHINKYJIPA [0 OTHOIICHHUIO

K TUIOCKOCTH.

[Tonydars npeacTaBiIeHUE O 3HAUCHUU
NepreHIUKYIIsIpa Ui ApYrux odiacTeit
HaykH ((pusmka, SJHEpreTuka, Ja3epHbie
TEXHOJIOTUH), B PEATIbHOM KU3HU
(TexHHKa, OKpYKaroliasi 00CTaHOBKA).
JloKa3pIBaTh YTBEPKIACHUS, CBA3aHHbBIC
C IIPOEKLMEN NPAMON Ha IUIOCKOCTb,
HEIEPIEHINKYIIPHYIO K 9TOU MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
MEPHEeHINKYIISIpax U TEOPEMY
o0paTHYI0 TeopeMe O TPEX
MEePHeHANKYJIIApaXx.

ITomyuats npeacraBieHue

00 OpPTOrOHAJIbHOM MPOECKTHUPOBAHHH.
JloKa3pIBaTh TEOPEMY O NIPOCKLIUN
TOYKH Ha IPSIMYIO.

Pemate crepeoMeTpuyecKkue 3a1auy,
CBSI3aHHBIC C IEPIICHAUKYIISIPHOCTHIO
MIPSAAMOM U TUIOCKOCTH.

PemaTte npukiaaHbIe 3a0a49H,
CBSI3aHHBIE C HAXOXKJIECHUEM
Tr€OMETPUYECKUX BEIIUYHH.
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Pewats crepeomerpuyeckue 3aaauu,
CBSA3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIECHAUKYIISIPAX,
HAaXO0XJIECHUEM PACCTOSHUM,
IMOCTPOEHUEM MPOEKIUN.

CpaBHUBATh U AaHATTU3UPOBATh
YTBEPKACHUS C LENbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaIM3UpOBaTh U MOJEIINPOBATH

Ha 3bIKE TEOMETPUH PEAIbHBIC
CUTYyAalluH, CBSI3aHHbIC

C NEPHEHIUKYIIAPHOCTHIO IPSIMOMN U
IIJIOCKOCTH; UCCIIEA0BATh IIOCTPOCHHBIE
MOZIENH, B TOM YHUCIIE U

C UCIIOJIb30BAaHUEM arrapara ajareopsl

VYrsl 1 pacCTOSHUSA

10

[ToBTOpEHME: Yroa MEXY NPAMBIMA
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IPOM3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB.

[ToBTOpEHME: YrOa MEXTY
CKPEIIMBAIOIIMMUCS TPSIMBIMU

B IPOCTPAHCTBE. | 'eomeTpuueckue
METO/IbI BBIYMCIICHUS YIJ1a MEXIY
MPSMBIMUA B MHOT'OTPaHHUKAX.

AKTyanu3upoBaTh (GaKThl U METOIBI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IPOBOJUTH AHAJIIOTHUU.
@OopMyIUpPOBATh ONPEIEICHUE
IBYI'PaHHOTO yTJIa.

JIoka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YIJIOB ABYTPAaHHOIO YIJIA.
KnaccuduuupoBatb 1ByrpaHHbIE YIIIbI
B 3aBUCUMOCTH OT UX I'PAyCHOM MEPBI.
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JIByrpansbiii yrou. CBOKWCTBO
JIMHEWHBIX YIJIOB JIBYTPAaHHOIO yTJIa.
[TeprieHAUKYyISIpHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO NEPIIEHANK YIS PHBIX
mtockocren. [Ipusnak
MEPHEHINKYJIIPHOCTH TIOCKOCTEM;
TE0-peMa O NPSAMOU MEPECEUECHUS ABYX
IJIOCKOCTEN MEPHEHANKYIISIPHBIX
TPEThEN IIIOCKOCTH.

[IpsaMOyTroJIbHBIN TTapaJICIICITUIICI;
KyO; U3MepeHusi, CBOMCTBa
MPSAMOYTOJIBHOTO MTApAJUIEICTUIIENA.
TeopeMa 0 tMaroHaau NPsIMOYT OJIBHOTO
MapaJlJIeJICIAIIE A U CIEICTBUE U3 HEE.
CtepeoMeTpruUueCcKUE U TPUKIIATHBIC
3a/1a4i, CBSI3AHHBIE CO B3aUMHbBIM
PacHoJIOKEHUEM MPSMBIX U IIIIOCKOCTH.
[ToBTOpEHUE: CKPEIIMBAIOIINECS
npsIMbIE, TAPAIIIEIbHBIE INIOCKOCTH

B CTaHJIapTHBIX MHOTOI'PAHHUKAX.
[lapa nmapamienbHbIX TOCKOCTEN

Ha CKPEIIMBAIOIIUXCS IPAMBIX,
paccTosHHE MEXTY
CKPEIIMBAIOITUMHUCS TIPSIMBIMU

B [IPOCTHIX CUTYALIHSIX.

Onyckanue nepreHInuKyiIspos,

@opMyIMpPOBaTh OMPENEICHUE B3aUMHO
MEPIEHAUKYJIIPHBIX TNIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O MPU3HAKE
MEePIEHIUKYIIIPHOCTU IBYX
IJTIOCKOCTEM.

DopMyIHpPOBATh CIICICTBUE

(13 mpu3HaKa) O MEPIEeHIUKYISIPHOCTU
IJIOCKOCTH, KOTOPasi MEPHNEHANKYIISIPHA
IPsIMOM, TIO KOTOPOU MEPECEKAOTCS JIBE
ITIOCKOCTH, 3TH TJIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUS O €T0
CBOMCTBAX; TEOPEMY U CIICJICTBUE

13 HEE€ O IUArOHAIAX MPSIMOYT OJIbHOTO
napajuielNienumnena.

Pemate crepeoMmeTpuueckue 3agauu,
CBSA3aHHBIE C IEPIEHUKYIISIPHOCTh
MPSIMBIX U TJIOCKOCTEM, HCTIOJIb3YSI
IUTAHUMETpUYECKUE (PaKThl U METO/IBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKICHUS PU
pELIEHUN T€OMETPUYECKHX 3a/1ad,
CBSI3aHHBIX C MEPIICHANKYISIPHOCTHIO
TTOCKOCTEM.

AHanM3upoBaTh U MOJICIIMPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIC
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BBIYMCIICHUE PACCTOAHUMN OT TOYKU
110 TOYKH; MPSIMOW; TIIIOCKOCTH.
Brruncnenne paccTOSHUN MEXITY
CKPELIMBAIOLIUMHUCS IIPSIMBIMU

C IIOMOILBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yroJ, HEpaBEHCTBA
IUISL TPEXTPAHHBIX YTJIOB.

Teopema I1udaropa, Teopemsl
KOCHUHYCOB Y CUHYCOB

JUISL TPEXTPAHHOIO yrila. DJIEMEHTBI
chepudecKkol reoOMeTPHUH:
re0JIe3NYECKHE JINHUU Ha 3eMIie

C MNEPIEHANKYISIPHOCTBIO MPSAMBIX U
TJTIOCKOCTEM.

HccnenoBaTk NOCTPOECHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOIb30BAHUEM
amnmapara ajareophl.

Pemiats npukiaaHbie 3a/1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
reOMETPUYECKUX BEIUYMH

MHoOrorpaHHuKN

10

CucremaTuzanus 3HAHUM:
MHOrorpaHHuK 1 €ro 3JIEMEHTHI.
[Tupamua. Buasl mupamu.
IIpaBuibHas nupamuaa.
[Tpusma. Ilpssmas v HaKIJIOHHAs
npu3Msbl. [IpaBuiibHas npusma.
[Ipsimoii mapasuienenumnes,

IPSIMOYTOJIBHBIN Napaieenune, Kyo.

Brlnykibie MHOTOrpaHHUKH. Teopema
Oinepa. [IpaBuiibHBIE U
MOJIYIPABUIIbHBIE MHOTOI'PaHHUKHI

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, J€aTh 3aMeUaHus,
KOMMEHTapUHU.

AHanu3upoBaTh PEUICHUE 3a0a4u.
PucoBarh BeIyKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMU CBOMCTBAaMH;
BOCCTaHaBJIMBATh OOLIUI BU]T
BBIIIYKJIOTO MHOTOTPAHHUKA 110 ABYM
€ro MPOEKIHUSIM.

JIoka3pIBaTh CBOMCTBA BBHIITYKIIOTO
MHOTOI'PAHHUKA.

PucoBaTh BBINYKJIbIE MHOTOIPAHHUKHT
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C pa3HOU SUIIEPOBON XapaKTEPUCTUKOM;
MCCJIEI0BAaTh BO3MOXHOCTH MOJIYyYEHUS

pe3yiibTaTa IIPp1U BaApbUPOBAHUHU JJaHHBIX.

Jloka3pIBaTh CBOMCTBA MPAaBUIIBHBIX
MHOTOIpaHHUKOB. [InaHnnpoBaTh
MMOCTPOEHUE MPABUIIbHBIX
MHOT'OTPaHHUKOB Ha MOBEPXHOCTAX
OPYrUX MPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHcTBe

IlonsATHE BEKTOpA HA MIIOCKOCTH

U B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTb BEKTOPOB, ITPABUIIO
napajijiesieluIe1a, yMHOXKEHUE BEKTOpa
Ha YHUCIIO, Pa3JIOKEHUE BEKTOpa

1o 0a3zucy TPEX BEKTOPOB, HE JIEKALIUX
B OZJHOM IIJIOCKOCTH.

CkansipHoe npou3BeJICHHE,
BBIUMCIIEHUE YIJIa MEXY BEKTOPaMHU

B [IPOCTPAHCTBE.

IIpocreimme 3a1aum ¢ BEKTOPAMHU

AKTyanm3upoBaTh (HaKThl 1 METOBI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHH.

OnepupoBaTh MOHATHUSIMUA: BEKTOP
Ha IJIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIaHApHbIC BEKTOPHI. [IpuBOIUTH
pUMeEpbl PU3UICCKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBUIa BHIMOJHEHUS
JIIEUCTBUHU CIIOKECHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpA

Ha 9HCJIO0.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUU
J000T0 BEKTOPA MO TPEM JIaHHBIM
HEKOMIJIaHApPHBIM BEKTOpaM
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[ToBTOpEHue, 0000IIEH e
Y CUCTeMaTHU3aIvsl 3HAaHUH

Oo6o0maroree MOBTOPEHHUE MOHATUN
Y METOJIOB Kypca T€OMETpUHU

10 kmacca, cucTeMaTu3anus 3HaHUM.
HcTtopus pa3BUTHSI CTEPEOMETPUU KAK
HAYKU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemats crepeoMerpuueckue 3anadn
Ha JI0KA3aTeJIbCTBO MATEMATUYECKUX
OTHOILICHUI, HAXO0XKACHUE
F€OMETPUUECKUX BEIIMYUH (JJIUH,
VIJI0B, TUIONIA/IeH, 00BEMOB).
Hcnonp30Bare Npu pelieHun
CTEPEOMETPUUECKHUX 3a]1a4
MJIAHUMETPUYECKHE (PaKThl U METOBI.
[TpoBOAUTE TOTUYECKH KOPPEKTHBIE
NOKa3aTeNbHbIE paCCYKACHUS

MIPY PEHIEHUHN CTEPEOMETPUUECKUX U
IJIJAHUMETPUYECKUX 3a7a4.
CpaBHUBaTh U aHATIM3UPOBATH
peabHbIE CUTYyalluu U BBISABIISITh
BO3MOXHOCTh €€ MOJEIIMPOBAHMUS HA
S3bIKE TEOMETPUHU.

MogenupoBars peaJbHYO CUTYaLHIO
Ha S3bIKE TEOMETPUH U UCCIIEIOBATh
NOCTPOEHHBIE MOJEIH, B TOM YUCIE U
C UCITI0JIb30BAaHUEM arapaTa ajareophi.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MPOTPaMMBI NIPY PEIICHUU 3a7a4.
[TomyyaTe peaCcTaBIeHUE O TEOMETPUH
KaK O pa3BHUBAIOIIENCS HAYKE,
HCCIIEIYIOIIEN OKPYKAOLIUN MHUP,
CBSI3aHHOU C peaIbHBIMU 00bEKTaMH,
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ITIOMOTAIOIIEN PEIINTh PEAJIbHBIC
JKU3HEHHBIE CUTYalUU O POJIH
CTEPEOMETPHUM B PA3BUTUHU
COBPEMEHHBIX NMHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHUBATh U AHATM3UPOBATH
YTBEPKICHUS C LIEIIBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

Hcnonb3oBaTh 1GpoBbIE PECYPCHI

HCCJIC,ZIOB&TI) IIOCTPOCHHBIC MOACIIN.

OBUIEE KOJIMYECTBO
YACOB 11O ITPOT'PAMME

68
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11 KJIIACC
Ha3sBanmue KommaecTBo OcHOBHBIE BUJIBI ICITEIbHOCTH
OcHOBHOE coziepKaHKe
pazzena (TeMbl) Kypca 4acoB yyarmxcs
AHaMTHYECKask TEOMETPHUS 15 [ToBTOpEHME: KOOPAUHATHI BEKTOPA AKTyanu3upoBaTh (HaKThl U METOJIbI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKAJSIPHOE TPOU3BEAECHUE BEKTOPOB,
BBIYMCIIEHUE yIJIa MEXKIY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
IIPOXOASAIIEN Yepe3 ABE TOUKH.
YpaBHEHHE TIIOCKOCTH, HOpMaJlb,
YPaBHEHUE ILUIOCKOCTU B OTPE3KaX.
BekropHoe npousBenenue. JInHeHbIe
HEPABEHCTBA, JUHEUHOE
IIPOrPaMMHUPOBAHUE.

AHQJIUTHYECKHE METOJIBI pacuéra
yIiia MEXAY MPSIMBIMU U TIJIOCKOCTAMU
B MHOrorpanHukax. ®opmyna
pPacCTOSAHUA OT TOUKH 0 INIOCKOCTH
B KOOpAMHATAaX.

HaxoxneHnue paccTossHUM OT TOYKHU
JI0 TJIOCKOCTHU B Ky0O€e U IIPaBUIIbHOU
UpaMuIe

MJIAHUMETPUHU, PEJICBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTHUH.

CBOJIUTH JIEUCTBUSI C BEKTOPAMHU

K aHAJOTUYHBIM JICHCTBUSIM C MX
KOOPJAMHATAMMU.

BcrioMHuUTH onpeseneHue CKajasipHOro
YMHOKEHHS U €rO CBOMCTBA.
BbI4ucasTh ¢ MOMOIIBIO CKAISPHOTO
YMHOXEHHUS JIJTUHBI BEKTOPOB, YTJIbI
MEXy HUMH, YCTAaHABIUBATh
NEPHEHIUKYIIPHOCTh BEKTOPOB.
BriBoUTh ypaBHEHHUE MIOCKOCTH U
bopMyITy pacCTOSHUS OT TOYKH

JI0 TIJTOCKOCTH.

Pemate 3agaum, coueras
KOOPAWHATHBIN U BEKTOPHBINA METO/BI.
[IpoBOIUTH JTOTUUECKHU KOPPEKTHBIE
JI0Ka3aTeJIbHBIE PACCYKICHUS

MIPU PELICHUHN T€OMETPUUYECKUX 3a/1a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT O METO1A.
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AHaMM3UpOBaTh U MOJCIIMPOBATH
Ha SI3bIKE TEOMETPHH peabHbBIC
CUTYaIiH, CBSI3aHHBIC BEKTOPAMH H
KOOpJIMHATaAMHU.

HccrmenoBarh OCTPOSHHBIC MOJICIH,
B TOM YHCJIC ¥ C UCIIOJIb30BaHUEM
amnmapara anreophl.

Hcmonp30BaTh KOMITBIOTEPHBIE
IIPOTPaMMBI.

3HAKOMHTHCS C HCTOPUEH Pa3BUTHS
MaTeMaTHKH

[ToBTOpEHue, 0000IIEH e
Y CUCTEeMaTHU3aIus 3HaHUM

15

CedeHnss MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOI'PAHHUKH, METO/I
CJIEJIOB, CTAHIAPTHBIE IIJIOCKOCTH,
nepecedeHus MPSMbIX U IIJIOCKOCTEN.
[lapannienbHble NPSMBIE U TIIIOCKOCTH:
NapajuieIbHbIE CEYEHUs, PACUET
OTHOLIEHUM, YTJIbl MEKY
CKPELIMBAIOIIUMHUCS MTPSIMBIMH.
[lepnieH UK YIApHBIE TIPSIMbIE U
IIJIOCKOCTH: CTaHIAPTHBIE NTAPhI
MEPIEHANKYJIIPHBIX IJIOCKOCTEN U
MPSIMBIX, CAMMETPUH
MHOI'OTPaHHUKOB, TEOpEMa O TPEX
NEPIEeHIUKYJIISIpaxX, BBIYUCICHUS JUTHH

CtpouTh ceueHHUs.

PemaTh cTepeomeTpuyueckue 3a1aun
Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKNUX
OTHOILICHU, HAX0XKJICHUE
TCOMETPHYECKUX BEIIMYMH (JIJTHH,
YTJIOB, IUIOIIA/IeH, OOBEMOB).
Hcnonp3oBaTh IpH pelieHUU
CTEPEOMETPHUUECKUX 3a/1a4
TUTAHUMETPUYECKHE (PaKThI 1 METOJIBI.
[TpoBOIUTE TOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS

IIPH PEIICHUH CTEPEOMETPUICCKHIX
3aa4.

CpaBHUBATH U aHATU3UPOBATH
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B MHOTOTpaHHHUKaX.
[ToBTOpEHME: momagu
MHOT'OYT'OJIbHHUKOB, ()OPM YJIbI

JUIS TUTOIACH, COOOpaKeHUS
ITOJIO0HSL.

[Imomanu ceyeHnii MHOTOIPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus
Ha Y9aCTH, COOOPaKEHUS OJ00US

peanbHbIE CUTYalld U BBISIBISATH
BO3MOYKHOCTb €€ MOJEIIUPOBAHUSA

Ha SI3bIKE TEOMETPUH.

MoaenupoBarh peaabHYIO CUTYALHIO
Ha S3bIKE€ TEOMETPHUH U UCCIIEI0BAaTh
MOCTPOCHHBIE MOJIETU, B TOM YHUCJIE U
C UCIIOJIb30BAaHUEM arlrapara anreophl.
Hcnonbs30BaTh KOMIOBIOTEPHBIE
IIPOrpamMMBbl IIPU PELICHUU 33]1a4

OO6bEM MHOTOTpaHHHKA

17

O0béM Tena. O0BEM IPSIMOYTOJIBHOTO
napasnienenumeaa. 3agauu

00 yIBOGHHH Ky0a, 0 KBaApaType
Ky0a; O TPUCEKIUU yrJa.
CrepeoMeTprUecKUe 3a/1a4H,
CBSI3aHHbBIE C 00BEMOM
MPSIMOYTOJILHOT O MapajuieNienumnesa.
[IpuknanHble 3a1a4u, CBI3aHHBIC

C BBIUKCIICHHEM 00BEMA
PSIMOYTOJIBHOTO Mapajuiefienumnesa.
OO0BEM NpAMON TPU3MBI.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB
npsMou npusmel. Ipuknanasie
3aJ1a4M, CBSI3aHHBIC C 00BEMOM
MPSAMOM MIPU3MBI.

CB0OOOHO OMEPUPOBATH MOHSATUSIMU:
00BEM Tena, 00bEM MPSIMOYTOJIBHOTO
napasuieienumesa.

@opMyIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3biBaTh TeOpeMy 00 00bEME
IpSMOYTOJIBHOTO Mapaulesienunena,
CIICACTBUS U3 HEE.

Pa3pesars MHOrOrpaHHuKH,
NEPEKJIAIbIBaTh YaCTH.

Pemarsb crepeomerpudeckue 3a1auu,
CBSI3aHHBIE C BBIUMCIEHUEM 00bEMA
IPSIMOYTOJILHOT O NTapaJIIeNIeNUIea,
TIPU3MBL.

CpaBHHMBATh U aHATU3UPOBATH
YTBEP)KJICHUS C LIEJIbIO BBISBICHUS
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Boruucnenne 00bEMOB Te

C TIOMOIIBIO OIPEIEIIEHHOT O
uHTerpaia. O0bEM HaKIIOHHOM
TIPU3MBI, TTUPAMUJIBI.

dopmyna 00bEMa MUPAMU/IBI.
OtHomeHne 00bEMOB IMHUPAMU

C OOIIKM YTJIOM.
CrepeoMeTpuyecKue 3a/1auu,
CBsI3aHHBIE C 00bEMAaMU HAKJIOHHOM
PU3MBI, TUPAMUJIBI.

[IpuknanHbie 337241 IO TEME
«OO0BEMBI T€M», CBI3aHHBIE C 00BEMOM
HAKJIOHHOW TTPU3MBI, THPAMUJIBI.
[Tpumenenue 06bEMOB. Boruucienue
paccTOsIHUS A0 MIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUN.
AHanM3upoBaTh U MOJIETUPOBATH

Ha S13bIKE TE€OMETPUHN PEAJIbHBIC
CUTYaIliH, CBSI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO ITapajulesienuIea,
PU3MBbI, TUPAMHUJIBIL.

HccenenoBaTh MOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara aiareopbl.

BBIBOAUTE OCHOBHYIO HHTET PAJIbHYIO
dbopmyiy AJis BEIUUCIICHHUS] 00bEMOB
TEN.

Jloka3bIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW IPU3MBbI HAa IIPUMEpE
TPEYTrOJIbHOU MTPU3MBI U

JUISL IPOU3BOJIBHOM ITPU3MBL.
JlokasbiBaTh TeOpeMy: 00 00bEMeE
NUpPaMUIbL, HOPMYIUPOBATH CIIEACTBUS
U3 Hee: 00bEM yCEUEHHOW MUPAMU/IBI.
BriBoguTh hopMyiy Juisl BBIYUCICHUS
00BbEMOB YCEUEHHOM MUPAMUJIBI

Tena BpameHus

24

[Hunuaapudeckas MOBEPXHOCTb,
o0Opa3yromue IMUINHIPHICCKON
TTOBEPXHOCTH.

CB00OIHO OIEpUpPOBATH MOHATHIIMMU:
WIMHIPUYECKasl TOBEPXHOCTH,
uuuHap. U3ydaTs cnocoObl
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Humunaap. Hpsmoii kpyrosoi
nuHAp. [Inomane noBepxHoOCTH
HUIMHAPA.

KoHnueckas moBepXHOCTb,
00pa3yroIue KOHMIECKOM
noBepxHocTu. Konyc. Ceuenue koHyca
IIJIOCKOCTBIO, TApAIIJIEIbHON
IIJIOCKOCTH OCHOBAHHUS. Y CEYEHHBIN
KoHyc. M3o0paxkeHne KOHyCOB U
YCE€UYEHHBIX KOHYCOB.

[Tnonraas OOKOBOI MOBEPXHOCTH U
ITOJIHOW TIOBEPXHOCTU KOHYCA.
CrepeoMmeTpruyecKre 3a1auun

Ha JI0Ka3aTeJIbCTBO U BBIYUCIICHHE,
MMOCTPOCHUEM CECUYCHUW LIWJIMHIIPA,
KOHYCA.

[Ipukianuble 3a0a4u, CBI3aHHBIE

C LIMJIMHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ mockocThlo. Kacanue mapa u
cdepbl I0CKOCThI0. Bua u
n300pakeHue mapa.

VYpaBuenue chepsl. [Inomans chepsl u
e€ yacTen.

CummeTtpus cdepsl U mapa.

MOJIYYEHUSI TUITMHAPUYECKON
MOBEPXHOCTH, IIIJIMHIPA.
N300pakaTh HUIMH]IP U €r0 CeYSHUS
MJIOCKOCTHIO.

CB00OOTHO OTIEpUPOBATH MOHATHSIMHU:
KOHUYECKas OBEPXHOCTh, KOHYC,
yceu€HHBIN KoHYC. I3y4yaTh criocoObl
MOJIy4YE€HUSI KOHUYECKOM MOBEPXHOCTH,
KOHYca.

N300paxaTh KOHYC U €r0 CEYECHHUS
MJIOCKOCTBIO, MMPOXOSIIEH Yepes3 OCh,
U TUIOCKOCTBIO0, TIEPIIEHIUKYIIIPHON

K OCH.

BriBoguTh hopMysbl 17151 BEIUUCTICHUS
OOKOBOM U TMOJHOM MOBEPXHOCTEHN Te
BpalicHus. Pemare
CTEpEeOMETPUYECKHUE 3a/1aUH, CBI3aHHBIC
C TeJlaMU BpalleHUs], HaX0XKICHUEM
TIoIaan OOKOBOM M TIOTHOM
MTOBEPXHOCTH, IIOCTPOCHUEM CEUCHUH.
Hcnonb30BaTh IpH pENICHUN 33124
TUTAHUMETPUYECKHE (PaKThI 1 METOJIBI.
CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIEHUS C 1EIbIO BHISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
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CrepeoMeTpuyeckue 3a1a4u

Ha JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(pepoil U mapom,
MMOCTPOEHUEM UX CEUYCHUH
MJI0CKOCTHIO.

[TpuknanHble 3a1a4u, CBSA3aHHbBIC
co cdepoii U mapoM.

[loBTOpEHUE: OKPYKHOCTH

Ha IIJIOCKOCTH, BBIYNCIICHUS

B OKPY’KHOCTH, CTaHJapTHbIE
noao0usl.

Pa3znnunbie KoMOMHAIUY TEN
BpAILlEHUsI | MHOTOTPaHHUKOB.
3agauu no TeMe «Tena u mMoBEpXHOCTH
BpaILlCHHS»

AHaJIM3UPOBATh U MOJICIIUPOBATH

Ha SI3bIKE€ TEOMETPHUU PEAIbHBIC
CUTYyalluH, CBSI3aHHbIE C KOHYCOM

Y LWJIMH]IPOM.

HccnenoBaTh MOCTPOCHHBIE MOIEIH,

B TOM YHCJI€ U C UCIIOJIb30BAHUEM
ammapara ajareopbl

AKTyanm3upoBaTh (HaKThl U METOJIBI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.

CB0OOAHO OTEepUpPOBATH MOHSITUSMU:
cdepa u map, UEHTP, paanyc, AMaMeTP
cdepsl u 1mapa.

HccnegoBaTh B3aMMHOE PACOJIOKEHUE
chepsl ¥ TIIIOCKOCTH.

®opMyIIHpOBaTh ONPEICIICHUE
KacaTeJabHOM IIIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KACATEIbHON ITOCKOCTH.
BriBoguTh hopMyity Juisl BBIYUCICHUS
wionaau cepel uepes paguyc cepsl.
Pemate crepeomerpuueckue 3a1auu,
CBsI3aHHBIE CO Cepoii U mIapoMm,
HaxO0XKJICHUEM IuIolaau cepol u e
4acTel, MOCTpOeHuEeM cedeHu cdepbl
U mapa.
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AHanM3upoBaTh U MOJEIHPOBATH

Ha S13bIKE TE€OMETPUHN PEAJIbHBIC
CUTYaLIMH, CBSI3aHHBIE C IApOM U
cthepoii.

Pewrate npoctele 3a1a4un, B KOTOPBIX
GburypupyroT KOMOMHAIIMH Tell
BpAILIEHHUS] © MHOTOTPAaHHUKOB.
Hcnonp30BaTh Npy PELICHUH 33/a4,
CBSI3aHHBIX CO cpepoit u mapom,
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
Pemate crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C TE€JIaMH BPAILICHHUS,
ITIOCTPOCHHUEM CEUEHUM TEN BPALLICHNUS,
C KOMOMHAIUSMU TN BpalleHUS U
MHOT'OI'PaHHUKOB.

[TpoBOIUTE JTOrMYECKU KOPPEKTHHIE
J0Ka3aTeIbHbIE PaCCyKIEHUS

IIPU PEIICHUH T€OMETPUUYECKUX 3a/ad,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanM3MpoBaTh U MOJIEIMPOBATH HA
S3bIKE TEOMETPUHU PEAJIbHBIC CUTYaIUH,
CBSI3aHHBIE C MHOTOI'PaHHUKaMHU.
HccnenoBaTh MOCTPOECHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAaHUEM
amnmapara anareopbl
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[Inomaay noBepxHOCTH
1 00BEMBI KPYTJIBIX TEN

O6béM numuHapa. Teopema

00 00bEME MPAMOTo HIIHHAPA.
[Tnomaau 60KOBOM U TIOTHOM
MTOBEPXHOCTH IMJIMHJIPA.

Brruucnenvue 00bEMOB TeI

C IMOMOIIBIO ONMPENECITIEHHOT O
unTerpana. O0BEM KOHYCa.

[Tnomagm GOKOBOM U ITOIHOM
MOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
UIMHAPA, KOHYyCA.

[Tpuknagasie 3a1aun o TeMe «O0bEMBI
Y TUIOIAJY ITOBEPXHOCTEM TeEI.
OO0BbEM 11apa 1 MapoBOro CEKTopa.
Teopema 06 00nEMe mrapa. [lnomanp
cdepnl.

CrepeoMeTpuyecKue 3a/1auu,
CBSI3aHHBIE C BBIYMCIEHUEM 00BEMOB
napa, mapoBOro CerMeHTa, lapoBoro
CEKTOpa.

[IpukitagHbIe 3a1a49n IO TEME
«OO0BEMEI T, CBSI3aHHBIE

C 00BEMOM I11apa U IUIOMIAIBI0 CEpHhl.
COOTHOIICHHS MEXTY TUTOIIAISIMU
MTOBEPXHOCTEH M 00bEMaMU MOJOOHBIX

CB0OOOJIHO OINEpUpPOBaTh MOHITUSIMH:
00BEM Tena, MIIONa b MOBEPXHOCTH.
DopMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokasbIBaTh TEOPEMBI: 00 00BEME
UINHPA; 00 00bEME KOHYCa.
BriBoguTh opMyIIbl 111 BEIYUCICHUS
00béMa yceu€HHOro KOHYca.
HccnenoBaTh MOCTPOCHHBIE MOJEIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopbl.

3HaTh BO3MOXXHOCTH pelIEeHUs 3a7a4
Ha NIOCTPOEHUE HUPKYJIEM U JINHEWKOM,
0 KJIACCUYECKHUX Hepa3perImMbIX
3a/1adax.

CB00OOTHO OTIEpUPOBATH MOHATHSIMHU:
IapOBOM CETMEHT, AapOBOM CIIOM,
1IapOBOU CEKTOP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CIIOSI.

BriBoguTh (hopMyIbl 7151 HAXO0XKICHUS
00BEMOB IIAPOBOT0 CErMEHTA,
IApPOBOr'0 CEKTOPA, IJIOMIAIU CHEPBHI.
Jloka3biBaTh TeOpeMy 00 00BbEME 1Iapa.
Pemate cTepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa, IIAPOBOTO
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Te.
[TogoOHbIe Tena B IPOCTPAHCTRE.
N3menenne o6bEmMa ipu mo100uu.
CrepeomeTpruyecKue 3a/1a4u,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
TN 1 TIOMIAJACH MOBEPXHOCTEH

CErMeHTa, IapOBOr'0 CEKTOPa,
MJIOIIABI0 CEpHI.

CpaBHHMBATh U aHATU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BISBICHUS
JIOTMYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
AHanu3upoBaTh U MOACITUPOBATH

Ha SI3bIKE T€OMETPUHN PEAJIbHBIE
CUTYallUH, CBI3aHHBIE C 00BEMOM
nrapa, apoBOro CErMeHTa, apoBOro
CErMEHTA, IIIOMAAbI0 ChEPBI.
CB0OOAHO ONEepUPOBATH MOHITUEM:
10J0OOHBIE TEJIa B IPOCTPAHCTBE.
Boruncnsate 00bEMBI TEN ¢ TOMOILBIO
ONPEACIEHHOr0 UHTErpaa.

PemaTh cTepeomeTpuueckue 3a1auu,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXTY
UIOIIAIIMU TTOBEPXHOCTEH U
00BbEMaMH MOJOOHBIX TET.
[TpoBOAUTE JTOTUYECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PaCCyKICHUS

IIPU PEIICHUH T€OMETPUUYECKUX 3a/ad,
CBSI3aHHBIX C BBIYUCIIEHHEM O0BEMOB
TEJ C MOMOILBIO ONPEACIEHHOIO
UHTETpajia, HaXOXKJICHHUEM
COOTHONICHHS MKy TUTOMIAISIMHU
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MTOBEPXHOCTEH M 00BEMaMH MOI00HBIX
Te.

AHaTM3UpOBaTh U MOJIEITHPOBATH

Ha SI3bIKE TCOMETPUH pealIbHbIC
CUTYaIlNH, CBSI3aHHBIE C 00BbEMaMH U
MTOBEPXHOCTSIMU TEI,

Ha JJ0Ka3aTeJIbCTBO U Ha HAXOXKICHUE
T€OMETPUIECKUX BEITMUNH

JIBH>KEHUSA

JIBM>KEHUS POCTPAHCTBA.
OtoOpakenus. JIBr>keHUs U
paBeHcTBO uryp. O0uue cBolcTBa
IBIDKeHUM. Buabl ABU>KESHUH:
napasielbHbId IEPEHOC, IEHTPAJIbHAS
CUMMETPUSI, 3epKaJIbHAsI CHMMETPUSI,
IIOBOPOT BOKPYT IPSIMOM.
[IpeoOpazoBanus nogodus. [psamas u
cdepa Ditnepa.

['eomerprueckue 3amaun

Ha IPUMEHEHUE JBUKECHHUS

[IpuMeHSATh NpaBHIIa BBIMOJIHEHUS
JICUCTBUH CJIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA

Ha YMCJIO IPU PEIICHUHN 3a]1a4.
HaxoauThk KoOpAMHATHI BEKTOpa

B JJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOpIMHATAM.

BcrioMHUTE onpeneneHne CKaasipHOro
YMHOKEHUS U €70 CBOMCTBA.
BpraucasaTe ¢ MOMOIIBIO CKaISPHOTO
YMHOXEHHUS JJIMHBI BEKTOPOB, YIJIbI
MEKly HUMU, YCTAHABIIUBATh
NEPNEHIUKYIIIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE T€OMETPUU PEAJIbHBIC
CUTYyalluH, CBSI3aHHbIC C PUBMUYECKUMU
BEKTOPHBIMHU BEJIMUMHAMM.
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Hcnonb30BaTh Mpy pellieHUH 3a/1ad,
CBSI3aHHBIX C BEKTOpPaMH

B IPOCTPAHCTBE, MJIAHUMETPHICCKUE
(bakThl U METOJIBI.

CB00OOTHO OTIEpUPOBATH MOHATHSIMHU:
0TOOpakeHue MPOCTPAHCTBA Ha cebs,
JIBMKEHUE TTPOCTPAHCTBRA;
IEHTpaIbHAs, OCEBas M 3epKabHAs
CUMMETPUH, MapaJUIeIbHbIA IEPEHOC;
PaBEHCTBO U Moj100ue Quryp.
JloKa3pIBaTh YTBEPKIACHUS O TOM, YTO
IIEHTPAJIbHAS, OCEBas U 3epKaIbHas
CUMMETPHH, APAIIIENbHBIN IEPEHOC
SIBIISTIOTCS IBMOKCHUSIMH. BBITONHATH
npeoOpa3oBaHus MOI00US.
OmnepupoBaTh MOHATUSIMHA: TIPSIMast U
cthepa Ditnepa.

Pemats reomerpudeckue 3agaun

C UCIIOJIb30BAHUEM JIBUKCHUM.
Hcnonb30BaTh Mpy pelieHNH 3a1aq
JIBUYKCHHSI IIPOCTPAHCTBA U UX
CBOKCTBA

[ToBTOpEHUE, 00001IEHNE
U cUCTeMaTHu3alus 3HaHUH

17

Oo6o6m1aroniee NOBTOPEHUE NOHATHI U
METOIOB Kypca T€OMETPUH
10-11 xiraccoB, cucTeMaTHu3amus

Pemate crepeomerpuueckue 3agauu
Ha J0Ka3aTeJIbCTBO MAaTEMATUYECKUX
OTHOIIICHUI, HAXOXICHHUE
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3HAHUM.

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

reOMETPUYECKUX BEJIMYUH (JJIMH,
YTJIOB, IJIOIIAIeH, 00BEMOB).
Hcnons30BaTs Npu pelieHun
CTEepEOMETPUUECKHX 3aj1au
TUTAHUMETPUYECKHE (PAKTHI

U METOJBI.

[TpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PacCYXIECHUs

IPU PELIEHUH CTEPEOMETPHUUECKHUX
Y TUIAaHUMETPUYECKUX 3a]1a4.
CpaBHMBATh U aHAIU3UPOBATh
peaibHble CUTYAlLlUU U BBISIBIIATH
BO3MOXKHOCTbH €€ MOJICJINPOBAHUS
Ha SI3bIKE TEOMETPHH.
MopaennpoBaTh peasIbHYIO CUTYaALUI0
Ha SI3bIKE TEOMETPHUH U UCCIIEIOBATh
MOCTPOEHHBIE MOJIETIH, B TOM YHCJIE
U C UCIIOJIb30BaHUEM armapara
anreopsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IpOrpamMMBbl IIPU PEILICHUU 3aau.

Honyanb MNpcacCTaBJICHUC O TCOMCTPHUHA

KaK O pa3BUBAIOIICHCA HAYKE,
VICCIIEYIOILEN OKPYXKAOIIUNA MUD,
CBSI3aHHOM C peaTbHBIMU O0BEKTAMH,
MOMOTAIONIEH PEIIUTh pPeabHbIC
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YKU3HEHHBIE CUTYalluu O POJIU
CTEPEOMETPHUH B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

INOACHUTEJIBHAA 3AITMCKA

VYueOHsblii kypc «BepoSTHOCTb M CTAaTUCTUKA» YIIAyOJEHHOTO YPOBHS SIBIISIETCS
IPOJOJDKEHUEM U Pa3BUTHEM OJAHOMMEHHOr0 y4yeOHOro Kypca yriyOnE€HHOIO ypOBHS
Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUsA. YUYEOHBIM Kypc NpeaHa3HAuCH
JUIst (POPMUPOBAHMS Y OOYHAIOIIMXCSI CTATUCTUYECKOW KYJIbTYpPhl M MOHUMAHUS POJIU
TEOPUHN BEPOATHOCTEH KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA JJISi U3YyYEHHUS CIIy4alHBIX
COOBITHI, BEJIMYMH U mporieccoB. [Ipu uzydeHun Kypca oboramjarorcs mpecTaBICHUs
00y4arouMxcsi 0 METoAax MCCIEAOBAHNS U3MEHYMBOIO MUPA, Pa3BUBACTCS TOHUMAHUE
3HAaYUMOCTU W OOLIHOCTHM MaTEeMaTHUYECKUX METOJOB MO3HAHUS KAaK HEOTHEMJIEMOM
4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Conepkanue yueOHOr0 Kypca HalpaBJICHO HA 3aKpEIJICHUE 3HAHMI, MOMTy4YEeHHBIX
Ipy M3Y4EHUHM Kypca Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs, U Ha pa3BUTHE
MPEACTABICHUNA O CIYYalHBIX BEIMYMHAX M B3aUMOCBS3AX MEXIY HUMH Ha Ba)KHBIX
IIPUMEPAX, CIOKETBl KOTOPBIX IMOYEPHHYTHl M3 OKpYy)Karollero mupa. B pesynprare
y oOyyaroummxcs JOJDKHO  c(OpMHUPOBaTbCS  MpEAcTaBlieHHE o  Haubousee
YIIOTPEOUTENIbHBIX U OOIIUX MAaTEMAaTHYECKUX MOJENSIX, UCIOJIb3YEMbIX JIJISl OMHCAHUS
AHTPOMOMETPUYECKUX U AEMOTpaPUUECKUX BEIUYMH, MOIPEUTHOCTEN B pa3IudHbIe PoJa
U3MEpPEHUAX, JUIMTEIbHOCTH  0€30TKa3HOW  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOLIECCOB B 001IeCTBE. YUEOHBII KypC SIBISETCS
0a30M i1 OCBOGHHMS BEPOSTHOCTHO-CTATUCTHYECKMX METOAOB, HEOOXOIMMBIX
CHELUAINCTaM HE TOJIbKO WHYKEHEPHBIX CHELHUAIBHOCTEH, HO TAKXKE COLUUAJIbHBIX U
MICUXOJIOTUYECKUX, TOCKOJIBbKY COBPEMEHHBIE OOILECTBEHHBbIE HAYKH B 3HAUUTEIHHOM
Mepe UCHOJb3YIOT alapar aHajiu3a OOJbIINUX JaHHBIX. LleHTpaibHy0 4acTh yueOHOro
Kypca 3aHHMaeT OOCYXKJIEHHE 3aKOHa OONbIIMX 4Yucend — (YHAAMEHTAIBHOIO 3aKOHA
MPUPOJIbI, UMEIOILIET0 MaTEMAaTUYECKYIO (popMann3aluio.

B coorBercTBUM ¢ yKa3aHHbIMU IEJIIMH B CTPYKType Y4eOHOro Kypca
«BeposATHOCT, W CTaTUCTHKa» Ha YIJIyOJEHHOM YpOBHE BBIACIIEHbI OCHOBHBIE
cogepxarenbHble JMHUU: «CioydaliHple COOBITHSL M BEpOATHOCTH» U «CiiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIIINX YUCEID».

[ToMUMO OCHOBHBIX JIMHHMI B Y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUH I'padoB
U TEOPUU MHOYKECTB, HEOOXOMMBbIE /JIs1 TIOJTHOLIEHHOIO OCBOCHUSI MaTepHalia JaHHOTO
y4e0HOr 0 Kypca U CMEKHBIX MaTEMAaTUYECKUX YU€OHBIX KYpPCOB.

Conepxxanue nuHuM «CiydailHble COOBITHSI U BEPOSTHOCTU» CIIY’)KUT OCHOBOM
Ui (OPMHUPOBAHUS MPEJICTAaBICHUI O pacnpeleseHUd BEpOSTHOCTEH MexXnay
3HAYEHUSMHM CIy4YalHBIX BEIMYMH. BakKHyr0 4acTb B JTOH CONEPKATEIbHOM JIMHUH
3aHUMAET U3yYeHUE reOMETPUUECKOro U OMHOMUAIBHOTO pacipeieIeHUN U 3HAKOMCTBO
C UX HEMPEPbIBHBIMU AHAJIOTAMHU — MTOKA3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACIICHUSMH.
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Tembl, CBS3aHHBIE C  HEOPEPHIBHBIMU  CIy4alHbIMM  BE€IWYMHAMU U
pacnpeeleHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYarOIIMXCS HA ONMUCAHUM U U3y4YEHUHU
CIIy4ailHBIX SIBJIEHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMA. OCHOBHOE BHHMaHUE
yIIESeTCs T0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPECICHUSIM.

B yueOHOM Kypce mpenycMaTpruBaeTcsi 03HAKOMHUTEIbHOE U3YUYEHHE CBSI3U MEXKAY
CllyyallHBIMM BEJIMYMHAMHM U OINHCAaHUE D3TOH CBSI3M C MOMOLIBI0 KO3 uIueHTa
KOpPPEJIALIUU U €T0 BBIOOPOYHOI0 aHaJIora. DTH 3JIEMEHTHI CO/IEPKaHMsI pa3BUBAIOT TEMY
«/lnarpamMmbl pacceMBaHUs», U3YUEHHYIO Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHus,
¥ BO MHOTOM OINUPAIOTCS Ha CBEJCHUS U3 KypCOB aNreOpbl U TEOMETPHUH.

Emé oguH aneMeHT copepaHus, KOTOPbIA IMpPEeAsIaracTcsi Ha O3HAKOMHUTEIbHOM
YPOBHE — IOCJIEAOBATEIbHOCTh CIyYailHBIX HE3aBHUCHUMBIX COOBITHI, HACTYMaroIIUX
B eAuMHULY BpeMeHU. O3HAaKOMJIEHHE C pacHpelelIeHUEM BEpPOSTHOCTEW KOJIMYECTBa
TaKUX COOBITUH HOCUT Pa3BUBAIOLIMN XapaKTep U SABISAETCS aKTyalbHbIM JUIS OyIyHIuX
aOUTypUEHTOB,  MOCTYMNAKOLIUMX HAa  y4yeOHbIE  CIELUUAIbHOCTH,  CBSI3aHHBIE
C OOILIECTBEHHBIMU HAayKaMH, IICUXOJIOTHEN U YIIPaBICHUEM.

Ha wnsydyenune ydeGHOro kypca «BeposSTHOCTP M CTAaTUCTUKa» Ha YIIIyOJEHHOM
ypoBHe otBojuTcs 68 vacos: B 10 kiacce — 34 yaca (1 yac B Henemio), B 11 kimacce —
34 gaca (1 yac B HEJEIIO).

COJEPXXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBssHbIM Tpad, mytu B rpade: uukiabl U nenu. CreneHb (BaJC€HTHOCTH)
BepiuHbl. ['padbr Ha iockocTu. JlepeBbs.

CnydaifHble SKCHEpPUMEHTHI (OMBITHI) W CIIy4allHbIE COOBITHS. DJIEeMEHTapHbIC
coObITHst  (MCXO0bI). BeposTHOCTH clydallHOTO COOBITHS. bBIM30CTh 4YacTOTHI U
BEPOSITHOCTU COOBbITHI. CiydailHbie OMBITHI C PABHOBO3MOXXKHBIMH DJIEMEHTAPHBIMU
COOBITUSIMU.

Onepany Hag COOBITUAMM: TIEpecedeHue, OOBEeTUHEHUE, IMPOTHUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. Gopmyiia cioxeHUs BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXEHHUE BEpOSATHOCTEH. JlepeBO Ciyd4anHOro
skcriepuMenTa. Popmyna nonHoM BeposATHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHS.

buHapHbIil ciay4yaliHbIl ONBIT (KCIBITAaHUE), ycnex W Heyaada. HesaBucumbie
ucnbiTanud. Cepusi HE3aBUCUMBIX HCHIBITAHUM 1O MEPBOro ycrexa. llepecraHoBku u
dakTopuain. Yucno coueranuii. Tpeyronpuuk [lackans. @opmyna Ounoma HeroToHa.

Cepust He3aBUCUMBIX uchbITaHui bepuymmu. Cioy4yaliHbIi BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BenmuuHa. Pacnipenenenue BeposiTHOCTeN. JJuarpaMmma pacnpeesieHusl.
Onepanuu Haja CllydailHBIMU BelIMUMHAmMu. buHapHas ciydailiHas BenuduHa. [Ipumepsl
pacripeielieHui, B TOM YHCJIe TEOMETPUYECKOE U OMHOMUAIILHOE.

72



denepanpHas padouas nporpamma | Marematrka. 10—11 kmaccel (yriyOnéHHBIH YpPOBEHb)

11 KJIACC

CoBMecTHOE pacrpeaesieHUe ABYX CIIy4alHbIX BeJIMunH. HezaBucumMbie cirydaiiHbie
BEJINYUHBI.

MareMarruyeckoe OXXKHJIaHHUE CIydyalHON BeauuuHbl (pacupeneneHus). [Ipumeps
NPUMEHEHUsI MAaTEeMaTUYECKOT0 OXHUAaHUS (CTpaxoBaHue, JoTepes). MaremaTrnyeckoe
OXXHUJIaHWEe OWHApHOW ClaydailHOM BeIMYMHBL. MaTeMaThuueckoe OXHUAaHUE CYMMBbI
CIIy4aiHBIX BEIMYMH. MaTeMaTnuecKoe 0’KHIaHue TEOMETPUIECKOr0 1 OMHOMUATILHOTO
pacupeneeHuu.

Jlucriepcus U CTaHAAPTHOE OTKJIOHEHHUE CIy4alHOW BEJIMYUHBI (pacrpeiesiCHus).
Jucnepcust  OMHApHOM  CIlydaiiHOM  BENWYWHBL. ~ Maremarndeckoe  OKHJIaHUE
MMPOU3BEACHUS U IUCIIEPCUA CYMMbI HE3aBUCUMBIX CIyYalHbIX BeIW4UH. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHWE OMHOMHAIILHOIO pacrnpezaeieHus. Jlucnepcus U craHJapTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO PaCIpEACIEHUs.

HepaBenctBo YeoOniméBa. Teopema UYeOwnmuéBa. Teopema bepHymmu. 3akoH
OonbIMX yncen. BeiOopouHbIil MeTOA uccienoBaHuid. BeiOOpoyHbIe XapaKTepu CTUKHU.
OneHuBaHu€e BEPOSTHOCTH COOBITUSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C IOMOIIbIO U3YUYECHHBIX PACIPEACICHHUI.

HenpeprpiBHbIE  ciywalinble  BenuuuHBL.  llpumepsl. @yHKIMSA  IUIOTHOCTH
BEPOATHOCTH pacCIpenciicHusl. PaBHOMEpHOE pacIpeelIeHUE U €ro CBOMCTBA. 3aJlauH,
MIPUBOAAIIME K TOKA3aTENBHOMY PACIIPEAEICHUI0. 3a1a4M, IPUBOIAIINE K HOPMAJIbHOMY
pacnpeneneHuo. OyHKIHS IUIOTHOCTH BEPOATHOCTH ITOKA3aTEIbHOTO paclpeieeHus,
(GYHKIMS TUIOTHOCTA BEPOSTHOCTH HOPMAIBHOTO pactpesencHus. OyHKIUS MIIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEAEICHHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3amadu, MPUBOISIINAC
K pacupenenenuro [lyaccona.

KoBapuanus nByx ciydailHpix BenuuuH. KodQhuimeHT JMHEHHON KOpPESIHH.
CoBMecTHbIE HAOMIO/IEHUS NIBYX BEIMYHH. BHIOOPOUHBIT KOI(PHUIIMEHT KOPPEISIIHUH.
Pasznuune Mexny JIMHEWHOW CBSA3bI0O M NPUYMHHO-CIEACTBEHHOW CBsA3bIO. JIMHeWHas
perpeccusi, METOJ] HAMMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOydaronuiicss HayquTCs:

CBOOOJIHO OIEpUPOBATh MOHATUSAMHU: Tpad, MIOCKUN rpad, CBA3HBIN rpad, MyTh
B rpade, Lemb, UK, 1€PEBO, CTENEHb BEPLIUHBI, JEPEBO CIyYailHOro HKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATh NOHATUAMMU: CIIy4ailHBINA SKCIIEPUMEHT (OIBIT), CIy4yalHOE
COOBITHE, DJIEMEHTApHOE CiydailHOe COOBbITHE (IJIEMEHTapHbIA HCXOM) CIydalHOro
OMbITa, HAXOJUTh BEPOSATHOCTH COOBITMI B ONBITaX C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh W (POPMYJIUPOBATH COOBITHS: TiepecedeHre, OOBEeIUHEHUE JTaHHBIX
COOBITHI, COOBITHE, MTPOTUBOMOJIOKHOE JAaHHOMY, HUCIIOJIb30BaTh JUarpaMMbl Dilnepa,
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KOOP/IMHATHYIO TpPSAMYIO JUIsl pELIeHUs 3ajad, IO0Jb30BaTbCcs (POPMYIION CIIOKEHUS
BEPOSITHOCTEH ISl BEPOSATHOCTEMN ABYX U TPEX CIIydailHbIX COOBITHH;

ONEPHUPOBATH TOHATUAMU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEM,
HE3aBHCHMbIE COOBITHS, JEPEBO CIYYaHHOIO SKCHEPUMEHTA, HAXOAUTh BEPOATHOCTH
COOBITUH C MMOMOLIBIO MpaBUjia YMHOXKEHHUSI, JIEpeBa CIIy4allHOTO OIbITA, UCIOIb30BAThH
dbopMyny mosHOW BeposTHOCTH, popmyny baiieca mpu perieHuu 3amad, ONpenemsiTh
HE3aBUCUMOCTb COOBITHI 10 (POpMYyJIe U IO OPraHU3alMK CIy4yalfHOrO HKCIIEPUMEHTA;

OPUMEHSTh U3y4YE€HHbIE KOMOUHATOPHBIE (POPMYIIBI AJIsI TIEPEUUCTECHUSI FJIEMEHTOB
MHOJKECTB, 3JIEMEHTAPHBIX COOBITHI CIIydallHOTO OIBITA, PEIICHUs 33Jay [0 TEOpUU
BEPOATHOCTEN;

CBOOOZHO ONMEPUPOBATH MOHATUSIMU: OMHAPHBIN CIIYy4alHBIA OMBIT (UCIIBITAHUE),
yCIeX U HeyJa4ya, HE3aBUCUMbIE UCIIBITAaHUS, CEPHs UCIIBITAHUN, HAXOAUTh BEPOSTHOCTH
COOBITHII: B CEpUU HCIBITAHUN 1O MEPBOTO yCHexa, B CEpUHM UCOBbITaHWA bepHysn,
B OIBITE, CBA3AHHOM CO CIIy4ailiHBIM BHIOOPOM M3 KOHEUHOH COBOKYITHOCTH;

CBOOOJTHO OMEPUPOBATH TMOHATHAMU: CllydyailHash BeNWYMHA, paclpeneacHue
BEpOSATHOCTEH, JAMarpaMMa pacopeieleHus, OuHapHas ciydailHas BeJIMYHUHA,
reoMeTpUYeCcKoe, OMHOMUAIBHOE pacIpeleICHHE.

K xonny 11 ksmacca o0yyaromuiicss HAy4YuTCs:

ONEPUPOBATH NOHATHUAMU: COBMECTHOE PACIIPEACIICHUE IBYX CIyYaHBIX BEJIMYHH,
UCIOJIb30BaTh TAOJIMILy COBMECTHOIO paclpeiesieHus IBYX CIy4allHbIX BEJIWYUH
JUIS BBIACICHUS PACIPENEIICHNs] KAKIOM BEIMYMHBI, OINPEACIICHUsS HE3aBUCUMOCTH
CIIy4YalHbIX BEIUYUH,

CBOOOJITHO OIEpPUPOBaTH MOHITHEM MAaTEMAaTUYECKOIOo OXHMJAHUS CIy4aiHOM
BEJIMYMHBI (pacnpelesieHus1), TPUMEHSATh CBOWCTBA MaTeMaTHYECKOrO  OXUAAHUS
OpU pElIeHUH 3a]a4, BBIYUCIATH MaTEeMaTHYECKOE OXHJIaHue OWMHOMHUAIBHOIO U
r€OMETPUYECKOTO PaCIpEACICHUN;

CBOOOAHO OMEpPUPOBATH MOHATUSAMU: JUCIEPCUS, CTAHJAPTHOE OTKJIOHEHHUE
CIIy4allHOW BEJWYUHBI, MPUMEHATh CBOWCTBA JUCIEPCUU CIIYYAMHOW BEIIMYUHBI
(pactpenenieHusi) MpU pEHICHUM 3a/lad, BBIYUCIATH JUCHEPCHUI0 W CTaHJAPTHOE
OTKJIOHEHUE TE€OMETPUYECKOro 1 OMHOMHUAIBLHOTO paclpeesICHHIT;

BBIUHCIISATh BBIOOPOYHBIE XAapAKTEPUCTHKU [0 JAHHOW BBIOOPKE M OLIEHHUBATh
XapaKTEepUCTUKU  TE€HEpaJbHOW  COBOKYIMHOCTH  JAHHBIX IO  BBIOOPOYHBIM
xapakrepuctukaM. OILIEHMBaTh BEPOATHOCTH COOBITUA W MPOBEPITh MPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NIOJIb3YICh U3Y4YEHHBIMU PACIIPENCIICHUSIMMU.
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10 k1ace
HasBanue KommnuectBo OcHOBHBIE BUJIBI AEATENBHOCTH
paznena (TeMbl) 4acoB Octopioe conepianie o0y4Jaromuxcs
DneMeHThI Teopuu rpados 3 I'pad, cBs3ubII Tpad, npeacTaBIcHUe [TpencraBnaTh OOBEKTHI U CBA3U
3aJ]a4y ¢ NOMOIIIbIO Tpada. MEX1y HUMH C TIOMOIIIbIO Tpada,
CreneHb (BaJIEHTHOCTD) BEPIIUHBI. HaxOJNTh IIyTH MEXKAY BEPIIMHAMU
ITyTe B rpade. Llenu u 1UKIHL. rpada.
['padsr Ha mmockoctu. [depeBo Brinensats B rpade 1enu v 1uKIIbL.
CIIy4aifHOr0 SKCIIEPUMEHTA CTpouTb 1epeBo MO ONHMCAHUIO
CJIy4aifHOTrO OITbITa, ONUCHIBATH
ciiydaiiHble COOBITHS B TEpMUHAX
JepeBa.
Pemate 3a1auu ¢ MOMOIIBIO
rpados
CrnyvaiiHble OIBITHI, 3 CiyuaiiHble SKCTIEPUMEHTHI (OIIBITHI) BolaensaTe u onuceiBaTh

CITy9aifHbIe COOBITHS H
BEPOSITHOCTU COOBITUIA

U CITy4yaiiHble COOBITHSA. DIIEeMEHTapHbIE
coObITUs (MCXO0/bI). BeposTHOCTH
CiTydaifHOro coObITHs. BeposTHocTH
COOBITHI B OIIBITAX

C PaBHOBO3MOXXHBIMU 3JIEMEHTaAPHBIMU
COOBITHSIMHU

ClIy4aiiHble COOBITHS B CIy4ailHOM
OIIBITE.

@opMyIMpPOBaTh yCIOBHS MPOBEICHUS
CIIy4alHOI'O OIIbITA.

Haxonutb BEpOSITHOCTH COOBITHI

B ONIBITaxX ¢ PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU UCXO1aMH
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Onepanuun

HaJl MHOKECTBaMU

1 COOBITHUSMU.
CrioxeHue 1 yMHOXKEHUE
BEPOSATHOCTEM.

Y cii0BHas BEpOATHOCTS.
He3aBucumbie coObITHS

[lepeceuenue, 00beTMHEHNE MHOXKECTB
Y COOBITH, TPOTUBOIOI0KHBIC
coObITHs. DopMyIia CIOKEHUS
BEPOATHOCTEMN Y CJIOBHASI BEPOSATHOCTb.
YMHOXKEHHUE BEPOATHOCTEM.

dopMyJia yCIIOBHOM BEPOSTHOCTH.
dopMysa MOJIHON BEPOATHOCTH.
®opmyna barieca. HezaBucrumele
COOBITHS

Hcnonp30BarTh AuarpaMMsl Dumepa

U BepOalbHOE ONUCAaHUE COOBITUIMA
IIPU BBITIOJIHEHUH OTIePalIHii

HaJl COOBITHIMHU.

OneHuBath U3MEHEHUE BEPOSATHOCTEN
COOBITUH TTO MEpE HACTYIICHUS
JIpYTrUux COOBITHIA B CITy4aiiHOM OIIBITE.
Pemars 3amaun, B TOM yucie

C UCIIOJIb30BAaHUEM JEpeBa CIy4allHOr O
ombITa, GOPMYII CIOKEHUS

Y YMHOXXECHHS BEPOSTHOCTEN

DneMeHTbl KOMOUHATOPUKHU

KoMOunHaTropHoe npaBUiio yMHOKEHHUS.
IlepecranoBku u (akropuan. Yucio
couetanuil. Tpeyronpuuk [lackans.
®opmyna buHoma HbroToHa

dopmMyIupoBaTh U JOKa3bIBaTh
KOMOMHATOpPHBIE (PaKTHI.
Hcnonb30BaTh NpaBUIIO YMHOKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUIS IEPEYUCIIEHUS 3JIEMEHTOB
pa3IMYHBIX MHOXECTB, B TOM YHCJIE
AJIEMEHTAPHBIX COOBITHI B CIy4aitHOM
OIIBITE.

[Tonp30oBaThCs popMyIoit U
TpeyronbHukoM [lackans

JUISL OLIPEJIETICHUS YHUCIIa COUETaHU M.
[Tpumenste popmyny OuHOMAa
Hrrotona s npeobpazoBanus
BBIPAKEHU I
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Cepuu nocnenoBaTeabHbIX 5 bunapHblii CirydaiiHbIN ONBIT Pa30uBatk Cl10’KHBIE SKCTIEPUMEHTHI

ucneITaHuii. crbrranus (ucmibITaHue), ycrex U Heyaaua. Ha OT/ACJIbHBIE UCTIBITAHUS.

bepnymnmu. HeszaBucumbie ucnbITanusl. Pemate 3agaum Ha nmouck

Crny4daitHblii BEIOOD Cepust HE3aBUCUMBIX UCIIBITAHHUI BEPOSITHOCTEH COOBITHI B CEpHUU

U3 KOHEYHOW COBOKYITHOCTH 1o nepsoro ycnexa. Cepus WCIIBITAHUM 10 IIEPBOTO yCIieXa u
HE3aBHCHMBIX UCTIBITAHUN bepHysm. B CEpUSIX UCIBITaHUN bepHyium,
CnyyaitHblii BBIOOp M3 KOHEUHOI a TAKXXe B OIBITAX CO CIIy4allHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEUHOM COBOKYITHOCTH
[IpakTrueckas padora C UCIIOJIb30BAHUEM KOMOMHATOPHBIX
C ACTIOJIb30BAaHUEM DJICKTPOHHBIX ¢dakToB 1 POpMyJI, B TOM UKCIE B XOZE
Ta0IHIL PAKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (DYHKLIHMA
Crny4aiiHble BEJIMYNHBI 14 Crnyuaitnas Benuuuna. Pactipenenenne | OcBauBaTh NOHATHS: CllydaiiHas

U pacupeieeHHs

BEpOSITHOCTEN. [[narpamMmma
pacnpenenenus. Onepauuu

HAJl CIy4YallHbIMU BEJIMYMHAMMU.
IIpumeps! pacnipenenenuil. bunapuas
CllydanHas BeJmuyuHa. ['eomerpuueckoe
pacm-penesieane. bunomuanbHOE
pacnpenenenue. Maremarudeckoe
0XKUJAHHUE CITYYaWHOW BEJIMYUHBI.
CoBMeCTHOE pacIpeaeNeHue IBYX
CIIy4alHbIX Benn4uuH. HezaBucumbie
ciy4aiiHble BeJnuuHbl. CBOMCTBA
MAaTEMaTUYECKOTO OKUJAHUS.

BEJIMUMHA, PacIIpe/iesieHne, Tabunia
pacrpeaesieHus1, 1uarpaMmma
pacrpeesieHusl.

Haxonuts 3HaU€HUSI CyMMBI U
MIPOU3BEIICHUS CIyYalHbIX BEJIMYHUH.
Crtpoutb OMHApHBIEC pacipeeeHus
10 ONMCAHMIO COOBITUM B CITy4aitHBIX
onbiTax. CTpOUTH U pacro3HaBaTh
TEOMETPUYECKOE U OMHOMHUATTLHOE
pacrpeneneHusl.

PemaTe 3a7aun Ha BEIYUCIIEHUE
MaTEMATHYECKOT0 OKUIAHUS.
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Maremaruyeckoe oxugaHue OMHAPHOM
CIIy4allHOW BEJIMYMHBI.
MatemaTndeckoe OKHJIaHue
r€OMETPUYECKOTO U OMHOMHAIBHOTO
pacupenenieHui. Jlucnepcus u
CTaHJIApPTHOE OTKJIOHEeHUE. Jlucnepcust
OMHApHOW CTydallHON BEJIMYHHBI.
CBoiicTBa JUCIIEPCUH.
MareMaTn4eckoe OKHuIaHue
MPOU3BEACHUS U TUCIIEPCUSI CYMMBI
HE3aBUCUMBIX CITYYAHBIX BEJTUYHH.
Jucnepcusi OMHOMHAITLHOTO
pacrpeesIeHUs.

[IpakTrueckas pabora

C UCIIOJIb30BAaHUEM JIEKTPOHHBIX
TaOJINILI

CTpOoUTb COBMECTHBIE PacIpeIEICHUS.
N3yuyarp cBOMCTBA MaT€MaTUYECKOTO
OKHMJIAHUSL.

Pemrars 3a1auu ¢ MOMOIIBIO
WU3yYEHHBIX CBOMCTB.

[To u3yuenHsiM hopmynaM HaxXOIUTh
MaTeMaTUYECKUE OKNTaHMS
CIIy4ailHbIX BEJIMYUH, UMEIOIIUX
F€OMETPUYECKOE 1 OMHOMHUATIBHOE
pacnpeneneHus

OcBauBath MOHATUSA: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4alHOU
BEJINYUHBI.

Haxonuts nucnepcuto

10 PacIpeaeICHUIO.

N3y4arh cBOWCTBA IUCIIEPCUMN.

[To uzyyeHHsIM popMysiaM HaAXOIUTh
JUCTIEPCUI0 OMHOMUAIBHOIO
pacnpeneneHus, B TOM YUCIE B XOI€
PaKTUYECKON pabOThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC
HasBanue KonnuectBo OcCHOBHBIE BU/IBI ICSITCIBHOCTH
OcHOBHOE coziepKaHKe
pasnena (TeMbl) 4acoB 00 yJaromuxcs
3aKoH OOJIBIIIMX YHCEIT 5 HepasenctBo Uebnimépa. Teopema Pa30uparh 10Ka3aTenbCcTBa TEOPEM.

YeoOpuéna. Teopema beprysm.
3akoH 0oJbIINUX yKrcen. BeioopouHblii
METOJ UCCIIENOBAHUN.

[TpakTrueckas pabora

C UCTIOJIb30BaHUEM SJICKTPOHHBIX
Ta0IMIL

OcBanBaTh BHIOOPOYHBII METO/
UCCJIEIOBAHNM, B TOM YHUCIIE B XOJI€
MPaKTUYECKON padOThI

DeMEeHThl MATEMATUUYECKON
CTATUCTUKU

['eHepanpHast COBOKYIIHOCTb U
ciyyaiiHasi BbIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMU XapaKTEPUCTHUKAMHU.
O1ueHKa CpeIHEero U JUCIIepCUuu
IE€HEepaIbHON COBOKYITHOCTH

C TIOMOIIBIO0 BEIOOPOYHBIX
xapakTepuctuk. OLeHnBaHue
BEPOSATHOCTEN COOBITUI MO BEIOOPKE.
Craructuyeckas runoresa. [Iposepka
MPOCTEUIIINX TUTIOTE3 C OMOIIBIO
CBOMCTB M3yYEHHBIX PACTIPEIECICHHI.
[IpakTnueckas padbora

C UCITOJIb30BAaHUEM JJIEKTPOHHBIX
TabJIuUIL

OcBauBath MOHATHUS: TeHEPAIbHAS
COBOKYITHOCTh, BRIOOpKA, BHIOOPOUHOE
CpeliHee U BBIOOPOUYHAs JUCTICPCHSI.
Boraucnsats BEIOOpOUHBIC
XapaKTEPUCTUKHU M Ha UX OCHOBE
OLICHMBATh XapaKTEPUCTUKU
IE€HEPAITBHOW COBOKYITHOCTH.
OcBauBath MOHSATHUS: CTATUCTUUECKAS
TUIIOTE3A.

OneHnBaTh BEPOSITHOCTh COOBITUH U
MIPOBEPATH MPOCTEUIIINE TUTOTE3BI
Ha OCHOBE BEIOOPOYHBIX JAHHBIX,

B TOM YHUCJIE B XOJI€ MPAKTUIECKOM

paboThI
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HenpepsiBHBIE ciyualinbie
BEJIMYMHBI (pacpe/ieieHus),
MTOKA3aTEJIbHOE U
HOPMAaJIbHOE PaCIIpEICIICHUS

IIpuMepsl HENPEPBIBHBIX CIIy4anHbIX
Benn4YuH. OyHKIUSA INIOTHOCTH
BEpPOATHOCTU. PaBHOMEPHOE
pacnpenenenue. [Ipumepsl 3anay,
MPUBOASAIINX K NTOKA3aTEIbHOMY

Y K HOPMaJIbHOMY pacIpeeIeHUsIM.
@yHKIHS TUIOTHOCTH BEPOATHOCTH
MOKA3aTEIbHOTO PACIPEICIICHHUS.
@yHKIMS INIOTHOCTU BEPOATHOCTH
HOPMAJIBHOT'O PACIIPEIEIICHUS

3HAKOMHUTHCS MMOHITHSIMH:
HenpepbIBHAA CcllydaliHas BEJTMUUHA,
HETPEPBHIBHOE paCIpEIC/ICHHE,
(YHKIUS TTIOTHOCTH BEPOSITHOCTH.
Haxonuts BEpOSITHOCTH COOBITHI
0 JTaHHOUW (YHKITUN

IUIOTHOCTH.

3HAKOMUTHLCS C MOHATHUIMMU:
MOKa3aTeJIbHOE pacipeacseHue,
HOPMAaJILHOE pacIlpeieiCHuE.
BriensaTe 110 onucanuio ciiydaiiHbie
BEJIMYMHBI, PaCIpe/ICICHHBIC

10 TTOKa3aTeJIbHOMY 3aKOHY,

110 HOPMaJILHOMY 3aKOHY.
Pa30bupate npumepsl 3a1ad,
MPUBOSIIUX K MMOKA3aTEIIbHOMY
pacnpeesieHUIo U K HOpMaJIbHOMY
pacrnpeieneHuIo

Pacnipenenenue Ilyaccona

ITocimenoBaTeIbHOCTH OJUHOYHBIX
HE3aBHCHUMBIX COOBITHIA.

[Ipumep 3apaum, TPUBOAILCH

K pacnpenenenuto [lyaccona.
[IpakTraeckas pabora

C UCTIOJIb30BAaHMUEM JJIEKTPOHHBIX
TaOJINILL

Boiensts 1o onvMcaHuio cydaiiHoro
OTbITA BEJIMYUHBI, PACIIPEICIICHHBIC

o 3akony Ilyaccona.

Pemars 3aa4u, B TOM 4UCIIE B XOE
MPaKTUYECKON pabOThI C TPUMEHEHUEM
CTaHAAPTHBIX (QYHKIIMH 2JIEKTPOHHBIX
Ta0IuUIL
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CBsi3p MEXy CIy4ailHBIMU 6 KoBapuanus nByx ciydaiHbIX OcBauBaTh MOHATHS: KOBapualus,
BEJIMYMHAMHU BennunH. Koadduiment koppesiuu. KOd(pULIMEHT KOppesauu, TUHEeHHAs
CoBMecTHbIE HAOMIOIEHUS IBYX 3aBUCUMOCTb.
BeUYUH. BeiOopouHblif koapduumeHT | OreHUBaTh XapaKTep CBA3H MEXKIY
Koppessnuu. Paznudne Mexay CIIydailHBIMH BETUYMHAMHM, UCXOJIS
JMHEWHOH CBS3bI0 U MPUYUHHO- U3 IPUPOIbI JAHHBIX U BBIYUCIEHHBIX
CJIEICTBEHHOM CBSA3bI0. JIMHEHAas XapaKTEPUCTHUK.
perpeccus. [IpakTuueckast pabora Hcnonb30BaTh AMArpaMMbl
C UCTIOJIb30BaHUEM SJICKTPOHHBIX paccerBaHus sl U300pasKEeHUSI
Ta0JInIL COBMECTHOI'O pAaCCEUBAHHUS
TAHHBIX.
Haxoaute koaduiirenTs ocu
JArarpaMMbl, B TOM YHCJIE B XO/I€
MPAKTHYECKOI paboThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIMIA
O600u1IeHuE 1 11 [IpencraBieHre JaHHBIX C TOMOIIBIO [ToBTOPATH M3y4EHHOE U BBICTPAUBATD

cuCT€MaTu3anuAa 3HAHUU

Ta0JIUIl U TUarpaMm, ONucaTelIbHasl
CTaTHCTHKA, OTIBITHI

C pPaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOATHOCTEN
COOBITHI C TpUMEHEeHueM Gopmyin u
rpauuecKux METO0B
(KkoopaMHATHAS TpsMasi, 1EPEBO,
nuarpamma Ditiepa), ciiydaiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pacCIpeeiIcHUs,
MaTeMaTU4YECKOe 0XKUIaHUE
CIIy4ailHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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