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denepanpHas paboyas mporpamma o yaueoHoMmy npeamery «MaremaTuka
(yrnyOnéuHplii ypoBeHb) (MpeaMeTHas odjacth «MaTeMmaTtrka u nHGopMaTrKay) (1anee
COOTBETCTBEHHO — IMPOTrpaMma Mo MaTeMaTuKe, MaTeMaTHKa) BKITFOYAET MOSCHUTEIBHYIO
3aIHCKY, COACpKaHUe O0YUYEHUS, TUTAHUPYEMBIC PE3YJIbTaThl OCBOCHHS MPOTPAMMBI
110 MaTeMaTHKe, TEMAaTUYECKOE IJIaHNPOBAHUE.

[TosicHuTeTBHAS 3aMKUCKa OTPAXKAET OOIHE eI U 33a/1a4U U3YICHHS MaTeMaTHKH,
XapaKTEPUCTHUKY IICUXOJIOTHICCKUX TPEIMOCHUTOK K €€ N3y4eHUI0 00yJarOIMHICH,
MECTO B CTPYKType Yy4eOHOro IUiaHa, a TakKe MOIXOJbl K OTOOpY COAep aHWs,
K OIPEICIICHUIO TUNIAHUPYEMBIX PE3yJbTaTOB U K CTPYKTYpE TEMATUIECKOTO
TUTAHUPOBAHMSL.

Copepxanne 00y4eHHS PaCKPBIBAET COJIEPKATENbHBIC IMHUU, KOTOPHIE
MpeaIaratoTcs JUisi 0053aTeIbHOTO U3YUYEHUS B KAKJIOM KJIacCe Ha YPOBHE CPETHETO
oO11ero ooGpazoBaHusl.

[TnarupyemMblie pe3yabTaThl OCBOCHHSI IIPOTPAMMBI TT0 MAaTEMAaTHKE BKITFOYAIOT
JUYHOCTHBIE, METAPEIMETHBIC Pe3yIbTaThl 3a BECh MEPUOT OOYUCHUS HA YPOBHE
CpeIlHero o0IIero o0pa3oBaHus, a TAKXKe MPEAMETHBIC TOCTIKEHHUS 00ydYarolierocs
3a KaXKJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma no maremMaTuke yriayOaéHHOTO YPOBHS ISl 00y4alOIIUXCs HA YPOBHE
cpeaHero oomiero oopazoBanus pazpadorana Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TPEIBABIIEMBIX K MATEMATHUECKOMY
o0pa30BaHUI0, U TPAJAUIIMA POCCHICKOTO oOpa3oBaHus. Peanuzanus mporpamMmsl
10 MaTeMaTHKe 00ecreurnBaeT OBJIAJEHUE KIIOUEBBIMU KOMITETEHLIUSIMH,
COCTABJISIFOIIIMIMHU OCHOBY JIJISI CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa30BaHMUsI,
LEJI0CTHOCTh OOLIEKYIBTYPHOTO, INYHOCTHOTO U MMO3HABATENIBHOTO PA3BUTHS JINYHOCTH
oOydJarommxcs.

B nporpamme 1o maTemMaTHKe YUTECHBI UACH U MOJ0KeHNs « KOoHIenuu pa3BuTus
MareMatuyeckoro oOpa3zoBanus B Poccuiickoii ®enepauum». B cooTBercTBHM
C Ha3BaHHWEM KOHIIETIIIUN MaTeMaTHYECKOe 00pa30BaHue JOJKHO, B YACTHOCTH, PEIIaTh
3a/1a4y obecriedeHuss HEOOX0IUMOT0 CTpaHe Yucia o0yJarolmuxcs, MaTeMaTudeckas
MOATOTOBKA KOTOPBIX IOCTATOYHA ISl MPOAOKEHHUST 00pa30BaHUs 10 Pa3IMYHbIM
HaIpaBJICHUSIM, BKIIIOUasl MPEMOaBaHUE MATEMATUKH, MAaTEMAaTUUECKHUE UCCIICIOBAHNS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTUM U JPYTUX, a TaKXKe oOecredeHus
JUTSL KQXKI0TO 00Y4aromerocsi BO3MOKHOCTH JOCTIKEHUS MaTEeMAaTHIECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOJIMMBIM €My ypoBHEM. IMEHHO Ha peleHne 3TUX 3aaad
HalleJIeHa MporpaMmMa Mo MaTeMaTHKe yriayOJIEHHOTO YPOBHS.

B snoxy uudposoii Tpancopmannu Beex chep 4eIoBeUECKON AeSITENbHOCTH
HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 XOpouIeit
MaTEeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAILIKM JHU PACTET UMCIIO



CHELMATbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:U
B cepe dKOHOMHKHU, U B OU3HECE, U B TEXHOJOTMYECKUX OO0JACTSIX, U JIaKEB
ryManutapHeix cepax. Takum oOpazoM, Kpyr 00ydarouumxcs, s KOTOPbIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IIpeIMETOM, (DyHAaMEHTOM 00pa30BaHuUs,
CYILIECTBEHHO paciiupsieTcs. B Hero BXOJAT HE TOJMBKO 00yJarouiuecs, IaHupyoume
3aHMMAaThCSl TBOPUYECKOW U UCCIIEN0BATEIBCKOM padOTOM B 00J1aCTH MaTEMATHKH,
uHbOpMaTUKU, GU3UKH, SKOHOMHUKH U B IPYTUX 00JaCTIX, HO U T€, KOMy MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYMMOCTh MaTeMaTUKKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM
ABJIAIOTCS (DyHAAMEHTaIbHBIE CTPYKTYPBI HAILIETO MUPA: MTPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOIICHUS, (DYHKIIMOHAIBHBIE 3aBUCIMOCTH M KaTETOPUU
HEOMpeAeNEHHOCTH, OT MPOCTEUIINX, YCBaWBa€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JOCTaTOYHO CJIO’KHBIX, HEOOXOIUMBIX IS Pa3BUTUSL HAYYHBIX M TEXHOJIOTHUYECKUX
uzeil. be3 KOHKpeTHBIX MaTeMaTUYECKUX 3HAHHUH 3aTPyIHEHO MOHUMAaHUE TPUHITUTIOB
yCTpOMCTBA U UCIIOJIb30BAaHUSI COBPEMEHHOW TEXHUKH, BOCIIPUITHE U UHTEPIIPETALUs
pa3HOO0pa3HON COLMATIBHOM, YKOHOMUYECKOM, MONUTHYECKON HH(popManuu,
Mano3(QexkTrBHA MOBCEIHEBHAS TPAKTUYECKAs EATEIbHOCTh. Bo MHOTHX cdepax
npo¢eCCUOHANIBHOM AESITETbHOCTH TPEOYIOTCSI YMEHHS BBIIOJIHATH PACUETHI, COCTABIISATh
aJITOPUTMBI, IPUMEHSATH (YOPMYIIBI, POBOIUTH TEOMETPUUECKUE H3MEPEHUS U
IOCTPOEHUS, YUTATh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH UH(HOPMALIUIO
B BHJIE Ta0JIUL, TMarpaMM U rpakoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4ailHbIX
COOBITU.

OnHOBPEMEHHO C pacHIMpeHueM cep NPUMEHEHUsI MaTEMaTUKU B COBPEMEHHOM
oOrmiecTBe Bc€ OoJiee BaXKHBIM CTAHOBUTCSI MATEMATHUECKUN CTUIIb MBIIIIJICHUS,
MIPOSIBIISIOIIUICS B ONpeIeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce nzydenus
MaTeMaTHKHU B apCeHall MPUEMOB U METOJIOB MBILIUICHHUS YeJIOBEKA €CTECTBEHHBIM
00pa30M BKJIIOYAIOTCS MHIAYKIIUS U JeAyKIHs, 00001eHNe U KOHKPETH3aIus, aHATTN3 U
CUHTE3, KJIaccu(UKAIUs U CUCTEMATU3alusl, abcTparupoBanue u aHanorus. OObeKThI
MaTeMaTHYECKUX YMO3aKIIIOUeHUH, MpaBuia UX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOCHHM, CTOCOOCTBYIOT BEIPAOOTKE YMEHUS
dbopMyIMpoBaTh, 00OCHOBHIBATH U IOKA3bIBATH CYXKACHUS, TEM CaMbIM (POPMUPYIOT
JOTHYECKH CTWIb MBIIUICHHUA. Benymas poib TPUHAUICKUT MaTeMaTHKE
B (hOPMUPOBAHHUH AJITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS U BOCIIUTAHUN YMEHUN
JIeHCTBOBATH M0 33JAHHBIM AJITOPUTMAaM, COBEPILICHCTBOBATh U3BECTHBIC U
KOHCTPYHPOBAaTh HOBBIE. B mporiecce perienus 3a1a4 — OCHOBBI JIJIs1 OpTaHU3alun
yueOHOMU JesTeIbHOCTH Ha yPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUECKAs U
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OO0yueHue MaTeMaTrKe 1a€T BO3MOXKHOCTh Pa3BUBATh Y O0OYYAIOIINXCS TOYHYIO,
paIMoOHAIbHYIO U HH()OPMATUBHYIO pedb, yMEHNE OTOUPATh HanOoJIee MOIXO0ISIINe
SI3BIKOBBIE, CHMBOJIMUECKHE, TpadUIECKUE CPEACTBA JIJIS BRIPAXKCHUS CYKICHUHN U
HATJISIHOTO UX MPEICTaBICHHUS.



Heo0xoaumMbpIM KOMIIOHEHTOM OOIIeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBaHUH
SBJIIETCS 00111e€ 3HAKOMCTBO C METOJIaMU TIO3HAHUS IEUCTBUTEIIBHOCTH, PEJICTABICHUE
O MPEIMETE U METOAE MATEMATHKH, €r0 OTIUYUSAX OT METOJ0B €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MAaTEMaTUKU I PEIICHUS
HAyYHbIX U MPUKIATHBIX 33/1a4. Takum oOpa3oM, MaTeMaTHYecKoe 00pa30BaHre BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yuenne MaTeMaTUK CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEJIOBEKA,
MMOHMMAHUIO KPacOThI U U3SIECTBA MATEMATUUECKUX PACCYKICHUMN, BOCIIPUSATHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[IpuopurerHpimMu nensiMu oOydenust maremaTrke B 10-11 kimaccax Ha yriayO6inéHHOM
YPOBHE IIPOJIOIHKAIOT OCTaBaThCA:

dbopMHpOBaHKE IEHTPAIBHBIX MATEMATUYECKUX MOHITHH (YUCIIO, BETUYNHA,
reoMeTpuyeckas purypa, nepeMeHHasi, BEpOATHOCTh, PYHKIUSA, TPOU3BOIHAS,
MHTETpal), 00eCcIeynBaOIIUX IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOT O
o0Opa3oBaHus 00YYaOIINUXCS;

MO/IBEICHUE O0YUYaIOIIMNXCA Ha JOCTYITHOM JJISl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY>KAIOIIETO MUPa, IOHUMAHUIO MATEMAaTUKH KaK 4acTH
oOLIEel KyIbTYphl YEIOBEUECTBA;

pa3BUTHE UHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN 00ydaromumxcs,
M03HABATEJIbHON aKTUBHOCTHU, UCCIIEI0BATEIBCKUX YMEHUHN, KDUTUUHOCTH MBIILJICHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTUKH;

dbopmupoBanre QyHKIIMOHATEHON MaTEMAaTHYECKON TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTEMAaTHYECKHME AaCIEKThl B PEAIbHBIX KU3HEHHBIX CHUTYalUsIX
Y TIPU U3YYEHUHU JPYTUX YUYEOHBIX MPEIMETOB, TPOSBICHHS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEHN, POpMyIHpPOBATH UX HA SI3bIKE MATEMATHKHU U CO3aBaTh
MaTeMaTUYECKHE MOJIeNId, NPUMEHATh OCBOCHHBIM MAaTeMaTUYECKUl ammnapar
JUTSL peIEeHUs TPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBAThH U OLIEHUBATh
MOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSIMH cojiepkannst MmaTemaTuku B 10—11 knaccax yrimy0n€HHoro
YPOBHSI SIBISIOTCS: «YKca U BEIYUCICHUD», «ANredpa» («Anredpandeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyecKoro aHaiuza,
«I"eometpusi» («I'eomeTpuueckue GUTYpsl U UX CBONCTBay», «3mepenHue
reOMETPUYECKUX BEIUUYHUHY), «BEpOATHOCT U cTaTUCTHKAY». JlaHHbIE JTMHUU
pa3BUBAIOTCS NMapaJJIeNIbHO, KaXK1asi B COOTBETCTBUU C COOCTBEHHOI JIOTUKOM, OHAKO
HE HE3aBUCHUMO OJIHA OT JIPYro#, a B TECHOM KOHTaKTe U B3aumoeiictsuu. Kpome storo,
UX 00BEAMHSET JIOTUYECKasi COCTABIIAIONIAS], TPAAUIIMOHHO IPUCYILAs MATEMATHKE U
IIPOHM3BIBAIONIAS] BCE MATEMATHYECKHUE KYPChl U COJEPKATEIbHBIE JIMHUH.
CdopmynupoBannoe Bo ®I'OC COO TtpedboBaHue «yMeHUE ONEPUPOBATH TOHATUSIMU:
OIpEENICHNE, aKCUOMa, TEOPEMA, CIIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTRO,
paBHOCWIbHBIC (DOPMYIUPOBKH, yMEHUE (HOPMYTUPOBATH OOPATHOE U
MPOTUBOIOJIOKHOE  YTBEPKIACHUE, TMPUBOAUTH MPUMEPBI U  KOHTPHPHUMEPBHIL,



UCIOJIb30BaTh METOJ MATEMATUYECKON UHIYKIINH, POBOJUTH JI0Ka3aTeIbHbIC
paccyXAeHUs MIPU PELICHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO PABUIILHOCTD
paccy X AeHHI» OTHOCUTCS KO BCEM YUEOHBIM KypcaM, a pOpMUPOBAHUE JIOTUYECKUX
YMEHHH pachpeiesiieTcsi o BCeM rojiaM o0yueHHUsl Ha YPOBHE CPEIHETO 001ero
oOpa3oBaHUs.

B cootBerctBHr ¢ @I'OC COO maTemaTHKa ABISIETCS 00s3aTEIbHBIM TPEAMETOM
Ha JJaHHOM ypOBHE 00pa3oBanusi. HacTrosiel nporpaMmoil mo MmaTeMaThKe
IpeycMaTpUBaeTCs U3yuyeHue yueOHoro npeamera «MaTemaTtuka» B paMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BeposiTHOCTB U cTatucTuka». POpMUPOBAHKE JTOTMUECKUX YMEHUN OCYLIECTBIIAETCS
Ha TIPOTSDKEHWW BCEX JIET OOydYeHHWs Ha YPOBHE cpeaHero oOmiero oOpa3oBaHWs,
a 5JIEMEHTHI JIOTHUKH BKJIIOYAIOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBIIIEC YUEOHBIX
KypCOB.

OOmiee KOJIMYECTBO YacOB, HAMpPABJICHHBIX HA UW3YyYCHHE MaTEeMaTHUKU
Ha yriry6ieasom yposre — 544: B 10 knacce — 272 yaca (8 wacos B Henento), B 11 kiacce —
272 gaca (8 4acoB B HEJCIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEIHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYarOMIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, ABICHUH, IPOLIETYp TPAKIAHCKOTO
oO1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOACHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCITUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MaTE€MaTUKH, LIEHHOCTHOE OTHOIIEHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JPyrux Haykax, TEXHOJOTHSAX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO IOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
INPUMEHEHUEM JOCTHKEHUW HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUH, PACCYKJIECHUW, BOCIPUUMYUBOCTH
K MaTEMAaTHUYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMAaTHUYECKHE 3HAHUS B MHTEpecax
3I0pOBOr0 M 0€30MacHOro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa,
perymnspHas pundeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIIbHON IEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam TmpodecCUOHALHONW JCSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U e
NPWIOKCHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccuu u
peann30BhIBAaTh COOCTBEHHBIE JKM3HEHHBIE TIUIAHBI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUUYECKHUX 3a/7a4 MaTeMaTHYeCKOU
HaTpPaBJIEHHOCTH;



7) 3K0JIOTUYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHYECKUX NpoOsieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTEeMaTUYECKUX 3HAaHUU [UIsl pEIIeHHs] 3aJad B O0JacTH OKpPY’KaKoIIed Cpenbl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIECTBEHHOW MPAaKTUKU, TOHHMMaHUE MaTeMaTHUYECKON HayKu Kak
cepbl YeIOBEYECKOM ACSITENFHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYUMOCTHU JJISl PA3BUTHUSA
[MBUJIM3AIINM, OBJAJCHUE SI3bIKOM MATEeMAaTHKA M MaTEMaTHYECKOW KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, TOTOBHOCTh OCYUIIECTBISATh MPOECKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpasoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIC Yy4e€OHbIC NECUCTBUS, PETYJSTUBHbBIC
YHUBEpCAIbHBIC YICOHBIC TCHCTBUS, COBMECTHAS JCATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3zoBble joruyeckmne 1eMCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 00001IIeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a;

BOCIIPUHUMATH, (HOPMYIUPOBATH U TPEOOPA30OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, MpeIyiaraTb KPUTECPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JieaTh BBIBOJIBI C MCIIOI30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITEILHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(OpsiMble W OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BEIOMpaTh HauboJee MOAXOAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

UCIIOJb30BaTh BOIPOCHI KAaK HCCIENOBATENbCKHI HHCTPYMEHT IO3HAHUS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBAThH
HCKOMOE U JJaHHOE, (HOPMUPOBATH THUIOTE3Y, ApPTYMEHTUPOBATH CBOIO TTO3UIMIO, MHEHUE;
MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIEAOBaHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSITENIbHO  (hopMynHpoBaTh O0OOOIIEHUSI YW BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE TMpOLEcca, a TAKKE BbIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Je(DULUTHI HH(OPMAIH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh WMH(OpPMALMIO W3 HCTOYHUKOB DA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIATh €€ B pa3iuuHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJIEXHOCTh MH(OPMAIMU MO CaAMOCTOATENIBHO C(OPMYINPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B XoAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
CONOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYTMX YYacCTHHUKOB JIMasora,
OoOHapy>KMBaTh pa3InuUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMynrpoBaTh
pa3HOIJIacusl, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YyJbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranu3amnus:

COCTaBJISITh IJIaH, aJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU IT0O3HABATEJIBHOM PEQPIIEKCUU KAK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX TIPOLECCOB, WX PE3yJbTaTOB, BIAJAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IPOLECCa M pPe3yjbTaTa PELICHHs MaTeMaTU4eCKOU
3aJa4y;

OPEeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
Hal/ICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa LEIU U YCIOBUAM, OOBICHATH HPUUYUHBI
JNOCTUMKEHUS WIM HE JOCTHKEHMSI pE3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTH OILIUOKY,
JaBaThOLIEHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHIANBUYJIbHON paOOTHI
Opy  pEeHIeHUH Yy4eOHBIX 3ajad, NPUHUMATh I1I€Jb COBMECTHOM JESTEIbHOCTH,
IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboThl, pacmpedessaTh BHABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TpyNmoBbX ¢opmax padboTel (0OCykIeHHs, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMBD» U MHBIE), BBITOIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIITHI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl

M0 MaTeMaTUKe MPEJICTABJICHBI MO rojaM OOy4eHHsI B paMKaxX OTACJIbHBIX YYEOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jesiax HACTOSAIIEH IPOrPaMMBl.
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHAINU3a» SIBISETCS OJHUM
U3 HamOoJee 3HAUYMMBIX B IMPOrpaMMe CpelHEero oOImero oOpa3oBaHMs, MOCKOIBKY,
C OJHOM CTOPOHBI, OH 00€CIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Uil M3Y4EHMsI BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBbIIUIEHHE OOYdYaloIIMXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
UH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPUM, CIIOBECHOCTH U JAPYTUX JAUCLMILIUH.
B pamMkax paHHOro y4eOHOro Kypca OOydaroliuecs OBJIAJCBAaIOT YHUBEPCATbHBIM
A3BIKOM  COBPEMEHHOM  HayKu, KoTopas (GOpMYJIUpYeT CBOM  JOCTHKEHUS
B MaTeMaTU4YECKOM Gopme.

VY4eOHblil Kypc ajireOpbl ¥ Hayajd MaTeMaTUYECKOr0 aHaJIN3a 3aKiIaJblBAET OCHOBY
JUI YCHEIIHOTO OBJAJCHHUS 3aKOHAMH (PU3UKH, XUMHH, OHOJIOTUH, IOHHUMaHUS
OCHOBHBIX TEHIEHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HHU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JJs JajbHeliiero oOpa3oBaHUsT W B IOBCEAHEBHOM
*u3HM. B TO ke  Bpems  OBlaJeHue  aOCTPAaKTHBIMHM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUHUSIMHU anredpbl U MaTEMaTHUECKOro aHalli3a pa3BUBAE€T yMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTb, JIOKA3bIBaTh YTBEPKICHUS
C TOMOIIBIO HHAYKIMU M pacCykAaTh IAEAYKTHUBHO, HCIOJb30BaTh OOOOIIEHHE U
KOHKpPETH3al1lo, a0CTparupoBaHUE W  aHajoruto, (GopMHpyeT  KpeaTHuBHOE
Y KPUTUYECKOE MBIIIJICHUE.

B xone nzydyenus yueOHoro kypca «Anredpa v Hayajla MaTeMaTUYECKOTO aHaIN3ay
oOyyarouecs Noay4yaroT HOBBIH ONBIT pelIeHUs PUKIIAAHBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIeJIE pealbHbIX CHUTyalluil, WHTEpIpeTaunuu
MOJIYYEHHBIX PELICHUMN, 3HAKOMSTCS C MPUMEPAMHU MAaTEMATHYECKUX 3aKOHOMEPHOCTEN
B IIPUPO/IE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMUCA MATEMAaTUYECKUMU OTKPBITHSIMU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a1aeT 3HAaUUTEIbHBIM BOCITUTATEIbHBIM TOTEHIIUAIOM, KOTOPBIN
peanu3yercss Kak uepe3 YydeOHbId MmaTepuan, CrocoOCTBYHOUUNA (HOPMUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crieupuKy yueOHOH! 1eATeIbHOCTH, TpeOyoIen
POJOJDKATEIFHON KOHUEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTHU, AKKYpPaTHOCTU W
OTBETCTBEHHOCTH 3a MOJyUYEHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOydeHusl ainreOpe M HadajaM MaTeMaTHYEeCKOTO aHau3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00y4YeHUSI.

B crtpykrype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAIU3a»
BbIJICJIEHBI CJIEIYIOLIUE COACPKATETbHO-METOANYECKUE TUHUU: «HHCIa U BEIUUCTIEHUS»,
«DyHkuu 1 rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHanuza», «MHoOXecTBa W Joruka». Bce OCHOBHBIE coaepk aTelbHO-METOJANYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHsS Ha YPOBHE CPEIHEro OOIEero
oOpa3oBaHuUsl, €CTECTBEHHO JOMOIHSSA APYT JIpyra U MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMUu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeauHSET B cebe CoJep)KaHue HECKOJIbKMX MAaTeMAaTHUYECKUX JUCIUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyvaromniiecsi OBIaAeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  allapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MATEeMAaTHUYECKYI0 MOJENb PEalbHOM CUTYyallHH,
NPUMEHSATh 3HAHUS, TOJYYCHHBbIE TMPU M3YYEHUU Y4eOHOTO Kypca, A PEIICHHS
CaMOCTOSITENILHO  COPMYJTUPOBAHHOM  MaTeMaTWYeCKOW  3aJadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MEeTOAUYECKass JIMHUS «Yucina W BBIYMCICHHS» 3aBEpIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOmiero oOpaszoBanus. Ha ypoBHe cpennero oOiero
oOpa3oBaHMsi 0co00e BHUMaHHUE yAensercs (POPMHPOBAHUIO HABBIKOB pPallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3IUYHBIX (OPM 3aMMCH YHUCIA,
yMEHUE JieNlaTh TPUKUIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYUCICHUS, OIICHUBATH
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
OOy4YarOIIMMCS MHOXKECTBA HATYPaJbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JIEHCTBUTEIBHBIX
quCces JOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX Ynced. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHeIH(UUEcCKHe 3aJadd U OMepaIiu: JIeJICHHE
HAleJIo, ONEpPUpPOBAHHE OCTAaTKaMU HA MHOXECTBE II€JIbIX YHCEJ, 0cOOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCE, apu(MeTHYecKue OmMepanuu, a TaKxKe
U3BIICYCHUE KOPHS HATypajdbHOW CTETMIEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIONb3yEeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHs IJii PEHICHHs] Pa3IUYHBIX 3a/1ad
dbopMupyeTCs TIPENCTaBICHUE O EJUHCTBE MATeMAaTHKH KaKk HaykKd ©U €€ poyd
B TOCTPOCHUH MOJENEH pEeaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 000OIIeHHE |
KOHKPETH3aIHS.

JIuaus «YpaBHEHHS U HEPABEHCTBAY» PEATU3YETCS Ha MPOTSHKEHUU BCETO O0YUICHHUS
Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHms, MOCKOIBKY B KoM paszzaene [Iporpammer
IpeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS pPAIMOHAIBHBIX, HUPPAIIUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKalux mnapameTpbl. [lolydueHHble yMEHHS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHNN (QYHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, P PEIICHUU
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBINUX 3HAYCHUUN
bynkuuu. JlaHHas copepkaTenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHHA BBIMOJHATH pacdy€Tel 1o QopmynaMm, Npeodpa3oBaHUsl palOHATBHBIX,
UPPAMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHMA, a TAKKE BBIPAKEHUH,
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COAepKalMX cTeneHu u Jjorapudmbel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUMN, paOOThI
C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBeHCTB U HepaBeHCTB. Aurebpa npemiaraeT 3(QQPEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTOAMYeCKass JUHUSA  «DyHKIMM U TpaduKU»  TECHO
NEPEIUIETAECTC C APYTMMH JIMHUAMH YY4EOHOrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  NIOCJIECNOBATEIBHOCTh  WM3y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKUIUN, UX CBONCTB H
rpauKoB, HCMNOIb30BaHUE (YHKUMN [ pelieHHus 3aJad U3 JApYrux y4ueOHBIX
MPEIMETOB M PEAIbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMAaTHYECKUM aHaJU30M, TaK U
C pEIICHHEM YpaBHEHH M HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMAaHHUE YJENsSETCS
(GOpMUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY pazIuYHbIMU
BEJIMUMHAMU, WCCIEAO0BATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTh UX rpaduku. Matepuan
3TOU COAEPIKATEIBHON JINHUX HALIEJICH HA PA3BUTHE YMEHHUI U HABBIKOB, MO3BOJIIOLINX
BBIpaXaTh 3aBUCUMOCTU MEXJYy BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero u3yuenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3allud, HCIOJIb30BaHUIO
aHaJIOTUM.

CopnepxxarenpHas imHUA «Hawana wmaremMarnyeckoro aHammsa» I0O3BOJIAET
CYLIECTBEHHO pAaCIIUPUTh KPYyTI KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3aj]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH IpauKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HauOOJIbIINE U HAMMEHbBIINE 3HAYCHUSI, BBIYUCIIATh
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHUs mpoueccoB. [lanHas
CoJiep KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH NIOCTPOEHUSI MaTEMATHYECKHUX
MOJeNIed peanbHbIX CHUTYyallMid, T[O3BOJIIET HAaXOJWTh HAWIy4llee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLMAIbHO-3KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOT0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaJIbHO-JIOTUYECKOTO M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCA PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKasl TUHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEMaTHYECKOM JIOTUKHU. TeopeTuKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTeMaTHUKH U €
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBIL U UX MPUIIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO daTh BO3MOXKHOCTH OOydarolmeMycsi MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M MCIOJb30BaTh €0
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JUTSI BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKH
ClielyeT TpHU3HATH CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHUM U CIIEJOBaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
OoOy4Yaronnxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIACHHUS Ha OCHOBE JIOTMUYECKUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMs, KOTOPhIE TPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAaHUIO HABBIKOB MOCTPOCHHS MOJENEH peajbHBIX CUTyallUid, HCCIIECTOBAHUS
ITUX MOJENIed C TOMOIIBI0 amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETAUA TIOJYICHHBIX PE3yIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIH
U3 Ppa3eNioB MPOrpaMMbl, MOCKOJBKY BeCh MaTephall Y4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl U1l PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 3a/lad OpPTraHU3yeTcs B MPOIECCe M3Yy4YeHHUs BCEX TeM ydeOHOTo Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenne ydeOHOTO Kypca «AnreOpa M Havalla MaTeMaTHYECKOTO aHAJIH3a)
orBoauTcs 272 daca: B 10 kiacce — 136 yaco (4 yaca B Hegenmo), B 11 kiacce —
136 yacos (4 yaca B HEZIEIO).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

YucJa ¥ BbIYHCTECHUA

Partmonanshubie yncia. OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, MPOIIECHTHI,
OeckoHeuHble Tiepuoandeckue 1poou. [Ilpumenenne npoodeit 1 MpPOLEHTOB AJIsl PEIICHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HMU.

JlencTBuTenbHbIC Yncaa. PalimoHAIbHBIE U UPPALIMOHAIBHBIC YUCIIA.
Apudmernueckue oneparuu ¢ AeHCTBUTEIBHBIMU YUCIaMu. MoaysIb A€HCTBUTEIHLHOTO
yucia u ero cBorctpa. [IpulaukEHHbIC BEIUUCIICHUS, MIPABUIa OKPYTJICHUS, IPUKU]IKA U
OLICHKA PE3YJIbTaTa BHIYNCICHUMN.

Crenenb ¢ 11eI6IM IToKazareneM. bunom HerotoHa. Mcnonp3oBanue moaxoadiein
(GhOopMBI 3aMKUCH ICUCTBUTEIIBHBIX YUCET JJISI PEIICHUS TPAKTUUECKUX 3a/1ad U
MPEICTABJICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  T[OKazaTeaeM U €€  CBOWMCTBAa, CTENEHb
C JICUCTBUTEILHBIM IMOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa sorapudma. Jlecaruunbie U HATypaJIbHBIC
Jorapu@mel.
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CuHHYyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOr0 apryMeHTa. ApKCUHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOKIECTBEHHbIE TPEOOPa30BaHus. Y paBHEHUE, KOPEHb YPABHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUA-CIEACTBUSA. HepaBeHCTBO, pelieHne
HEPABEHCTBA.

OcCHOBHBIE METO/IbI pELICHUS LETbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEpPABEHCTB. MHOTOUYJIEHBI OT OJHOM NEPEMEHHOM. [leleHne MHOro4JieHa Ha MHOTOYJIEH
c octaTtkoM. Teopema besy. MHorowiiensl ¢ niensiMu koagduiimenramu. Teopema
Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIICHU U KOPHH.

HppauroHaneHble ypaBHeHHs. OCHOBHBIE METO/BI PELICHHS] UPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IBI PELIEHUS ITOKA3ATEIBHBIX
YPaBHECHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METObI PELICHMUS JIOTApUPMUIECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenue cucrem nuHEMHBIX ypaBHEHU. MaTpuiia CUCTEMBI JINHENHBIX YPaBHEHU .
OnpenenuTenb MaTpUILbl 2X2, €ro TEOMETPUUYECKUN CMBICT U CBOMCTBA, BEIYMCIICHUE
€ro 3HAYEHUs, IPUMEHEHUE ONIPEACIUTEINS I PEIIEHUS] CUCTEMBI JTMHEWHBIX
ypaBHEHUM. Pelienne npukiagsbix 3a/1a4 ¢ IOMOIIBI0 CUCTEMBI JINHEWHBIX YPAaBHEHUN.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHne MaTeEMaTUYECKUX MOJEIIEH PEAIBHON CUTYAIIUU C IIOMOIIIBIO
YPaBHEHUM U HEPABEHCTB. [ [puMeHEeHNE ypaBHEHNI U HEPABEHCTB K PELIEHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKu U peaibHON )KU3HHU.

DOyHKUMH U TPaPUKH

@yHK1MsA, ciocoObl 3aaHus GyHKUMHU. B3auMHO oOpaTHbIe PyHKIUY.
Kommnosumms ¢pynakiuii. ['padux pyHkimm. neMeHTapHbie mpeodpa3oBanus rpaduKkoB
GyHKUIHHA.

ObnacTh ornpeneneHust © MHOKECTBO 3HaueHn Gpynkunu. Hynmu ¢pyHkimm.
[TpomexxyTku 3HaKONOCTOSAHCTBA. YETHBIE U HeuéTHbIe PyHKIUU. [leprnoanueckue
¢bynkiyu. [IpoMexyTK MOHOTOHHOCTH (pYHKIIMUA. MaKCUMyMbl U MUHUMYMBI (DYHKIIHH.
HauGomnbiee u HaumMeHblIee 3Ha4yeHus: QyHKIMKU Ha IPOMEXKYTKE.

Jluneitnasi, kBagpaTudHas U APOOHO-TMHEIHAS QYHKIIMH. DIIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPadUKOB.

Crenennas GyHKIIMS C HaTypaJIbHBIM U IIEJIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uKk KOpHS N-OM CTENEHU KakK (PyHKIUU OOpaTHOUN CTEemneHH
C HaTypaJIbHBIM I1I0KAa3aTEJIEM.
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[lokazarenpHast u Jsorapugmuueckas (yHKIUU, HUX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKUNN AJIs pELICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyKHOCTb, ONPEICICHUE TPUTOHOMETPUIECKUX (PYHKIINN
YHCJIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpoIleccax U siBiIeHusX. [ paduku
pEaNIbHBIX 3aBUCUMOCTEMN.

Hauana maTeMaTH4eCKOro aHaJIn3a

[TocnenoBatenbHOCTH, CIOCOOBI 33a/IaHUS MOCIEN0BAaTENbHOCTEN. MeTo
MaTeMaTHYECKOW HHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIEN0BATEIBHOCTH.
HcTopust BOBHUKHOBEHHSI MaTEMAaTHYECKOTO aHAIM3a KaK aHalih3a OECKOHEUYHO
MaJIbIX.

ApudmeTrueckas v reoMeTpuuecKkas rmporpeccuu. beckoneuno yobiBaromas
reomeTpuyeckas nporpeccua. CyMma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON
porpeccruy. JINHEMHBIN U YKCIIOHEHIMANBHBIN pocT. Uucno e. opMyiia CI0KHBIX
IIPOLICHTOB. VcIIonp30BaHue IPOTPECCUU IS PELICHUS PEANIbHBIX 3a]1a4 IIPUKIIaTHOIO
Xapakrepa.

HenpepriBHble QyHKIIMHN U UX cBOWcTBA. TOUYKHM pa3pbiBa. ACUMIITOTHI Tpa)uKOB
¢bynkuuii. CBoiicTBa (QYHKIIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToJ HMHTEpBAJIOB
JUTsl pelieHusl HepaBeHCTB. [[pruMeHeHre CBOMCTB HEMPEPBIBHBIX (DYHKIIUH JIJIs1 pelieHus
3a1ad.

[lepBas u BTOpast npou3BoaHble PyHKIMU. OnpeneieHue, reOMeTpUIECKui u
(bu3MYeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIIHH.

[TpousBoanbie demMeHTapHBIX GyHKIUNA. [Ipor3BOAHAS CYyMMBI, TPOU3BEACHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, ONl€pallii HaJl MHOKECTBAMU U UX CBOMCTBA. J[narpammel Dinepa—
Benna. [IpuMeHeHrn€e TEOPETUKO-MHOKECTBEHHOTO alapara Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTUUECKOTO 00BEKTA, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuciia v BLIYUCICHUS

Harypanbhubie u nensie uncina. [I[puMeHeHne npu3HakoB JETUMOCTH LEJIbIX YHCEIT,
HauOobIMi o0mumit nenurens (nanee — HOJl) u HanmeHbliiee oo011iee KpaTHoe (fajiee —
HOK), octaTkoB no Mmojynto, anroput™ma EBkiuaa st pelieHus 3a1a4 B LEJIbIX
YHUCIIax.

Kowmrmnekcapie uncia. Anredpandeckas v TpUTOHOMETpUdeckasi (pOpMbI 3alicu
KOMIUIEKCHOTO unciia. ApudmeTrnyeckue oneparuu ¢ KOMIUIEKCHBIMUA YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myagpa.
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Kopnu N-oii cTenenn n3 KOMIJIEKCHOTO 4uciia. [[puMeHeHrne KOMIUIEKCHBIX YHCEl
JUISL perieHus PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNns U HepaBeHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHI C IIOMOILBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PerieHre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHUSI TOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEW pallMOHAJIBHBIX,
UPPaLMOHAJIbHBIX, I0KA3aTEJbHBIX U JIOTApU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMAaTUYECKHUX
3a]a4 U 3a]a4 U3 pa3IMyuHbIX 00JacTel HayKH U peanbHOM )KU3HU, HHTEPIIPETALIUS
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKH

I'padux komnozunmu GyHkui. I'eomerpruueckue oOpas3bl ypaBHEHHM U
HEPaBEHCTB HAa KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TPAPUKH.

I'paduyeckue MeToAbl pelieHUs] ypaBHEHUI U HepaBeHCTB. [ paduueckue MeTobl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIUHN 1151 UCCIIEOBAHUSI IPOLIECCOB U
3aBHCUMOCTEH, KOTOpbIE BOSHUKAIOT MPU PELICHUH 3aa4 U3 JPYruX y4eOHbIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHre MpOU3BOAHON K UCCIEIOBAHNIO (PYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMmbl. Haxox1eHne HanOoJIbIIero U HAMMEHBIIIETO 3HAYeHUN HENPEePhIBHOMN
GyHKIIUU Ha OTPE3KeE.

[IpuMenenune mpon3BOIHOM I HAXOKACHUS HAMITYYIIETO PEIIECHUS B TPUKIIAIHBIX
3aJ1a4ax, i ONpeieJIeHUs] CKOPOCTH U YCKOPEHHUS Ipoliecca, 3a4aHHOTo (hopMyson uiu
rpaduxom.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHkmil. [IpaBuia HaxoxaeHUs TepBOOOPA3HBIX.

HNurerpan. 'eomeTpuyeckuii CMpICH HHTETpasa. Berauciaenne onpeaenEéHHOro
uHTerpana no popmyne Hetorona—Jleibnuiia.

[IpumeHeHune nHTETpaia g HaX0XACHUS IUTONaAeH IIOCKUX GUryp u 00bEMOB
reOMETPUYECKUX TE.

[Tpumeps pemennit nuddepeHIManbHBIX YpaBHeHHN. MaTemMaTnueckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOIECCOB C MOMOIIBIO AU(depeHIINaTbHBIX YPaBHEHHI.
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INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kj1acce o0ydaroniuiicst MoJyquT CIICIYIONINE MPEIMETHBIC
PE3YNIBTATHI 110 OTJEIBHBIM TeMaM (eAepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOrO aHATIU3a»:

Yuciia v BBIYUCICHUSA:

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: PAlIMOHATIBHOE YUCII0, OECKOHEUHAs
nepUoInYecKas Apo0b, MPOLEHTHI, UPPALUOHATBHOE YHCIIO, MHOYXECTBA PALIMOHATIBHBIX
U ICCTBUTEIBHBIX YACEI, MOYJIb IEUCTBUTEIBHOIO YUCIIA,;

OPUMEHATH APOOU U IMPOLEHTHI AJIsl pEIIEHUS NPUKIAAHBIX 337a4 U3 PA3IUYHBIX
OTpaciie 3HaHUU U PEAIbHOU JKU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCIICHNUS, TIPaBUIIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3YyJIbTaTa BBIYMCICHUM;

CBOOOHO ONEPUPOBATH MOHATUEM: CTENIEHD C LEJIBIM I0KA3aTENIEM, UCIIOIb30BaTh
NOAXOAIIYI0 (POpMY 3aIMCH AEHCTBUTENBHBIX YHCEI ISl PEIICHUS TPAKTUYECKHX 3a/1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CcBOOO/IHO ONEPUPOBATh MOHATHEM: apUPMETUUECKUN KOPEHb HAaTypalbHON
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

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

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTa;

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

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIEC HEPABEHCTBA,

MPUMEHSTH PA3IMYHbIE METOAbI PELICHUS PAlMOHAIBHBIX U IPOOHO-PALIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJITHOM NMEePEMEHHOM,
MHOTOWIEH € UETbIMU KO3(P(PULIUEHTaMHU, KOPHU MHOTOWJICHA, TPUMEHSATD JEICHHE
MHOI'O4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera nis pemenus
3ajay;

cBOOOIHO ONEPUPOBATh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPEIEIIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKHM CMBICII, UCIIOJIb30BaTh CBOMCTBA
ONpeAeNuTeNs 2 X 2 JUis BBIYUCICHHUS €ro 3HAa4eHMs, IPUMEHATb OINpeAeTUTeNN
JUIS PEIIEHUS] CUCTEMbl JMHEWHBIX YPAaBHEHUW, MOIEIUPOBATh PEAIbHBIE CUTYaIIUU
C HOMOILIBK CHUCTEMBbl JUHEWHBIX YPABHEHUMN, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU
C IIOMOILBIO MAaTPULL U ONIPEAEIIUTENIEN, HHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHus BhIPAKECHHUI;
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BBITIOJIHATH TIPEOOpPa30BaHUST YHCIIOBBIX BBIPAKECHHM, COJEPKAIIMX CTETICHH
C pallMOHAIBHBIM TIOKA3aTENEM;

UCII0JIb30BaTh CBOMCTBA JorapudMoB isl MpeoOpa3oBaHus JOrapuPMUIECKUX
BBIPAKCHUM;

CBOOOJIHO OIEPUPOBATH MOHITUIMU: UPPALMOHATIBHBIC, TOKA3aTEIbHBIC U
jorapuMUUYECKHE YpaBHEHHUS, HAXOJIUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIbHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MIPUMEHSATH OCHOBHBIC TPUTOHOMETPHUIECKUE (hOPMYJIBI JJIs IPEOOpa30BaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJTHO OIEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
He00XoauMbIe (DOPMYJTBI IJIs1 PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHIECKUX
YPaBHEHU;

MOJIETTUPOBATh PEabHbIE CUTYAI[UU Ha A3BbIKE alreOpbl, COCTABISATh BRIPAKECHHUS,
YPaBHEHHUsI, HEPABEHCTBA IO YCIIOBUIO 3aJ1a4M, MCCIEAOBATH IOCTPOEHHBIE MOJEIIN
C MCMOJIBb30BAHUEM ammnapara anreOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJIHO ONEPUPOBATH MOHATUIMU: (QYHKLHSL, CIIOCOOBI 3a1aHus (DYHKIINH,
B3aMMHO OOpaTHbIE (PYHKLIHNH, KOMIIO3ULIMS (PYyHKIUN, TpaduK GYHKINUH, BHITOJIHATD
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (PYHKIIHIA;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTH ONPEACICHHS U MHOKECTBO 3HAUEHU
byHKIIMN, HYTd QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUPOBaTH TMOHATHAMH: UYETHBIE W  HEUETHBICE  (PyHKIUH,
nepuoandeckrne GyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYyMBI U
MUHUMYMbI (PYHKIIUH, HauOoJIbllIee 1 HAaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;
CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIHUS C HATYPAJIbHBIM U LETbIM
nokasarelyieM, rpauK CTENEHHON (PYHKIMHU C HATypajIbHbIM M LIEJbIM MOKa3aTeseM,
rpaduk KOpHsS N-0l CTeNeHU Kak (yHKUMKU OOpaTHOM CTENEHH C HATYpPaJbHbIM
NIOKa3aTelieM;

OTIEpUPOBATH MOHIATHSIMH: JINHEHHAS, KBaIpaTHUHAs U IPOOHO-TMHEHHas (PyHKIINH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OINEpUpOBaTh MOHATHUSIMM: TIOKa3aTelbHas M JorapupmMuyeckas
(GYHKITMHU, UX CBOKCTBA U TpadUKH, UCTIOIL30BaTh UX rpadUKH ISl PEIICHUS YPaBHEHU;
CBOOOJIHO  OMEpPUPOBATH  MOHATHSAMHU: TPUTOHOMETPHYECKAs  OKPY>KHOCTb,
orpeseNeHNue TPUrOHOMETPUUYECKUX (PYHKINUN YHCIOBOIO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GyHKUUN ISl UCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEMN
IIPU PEIICHUH 3aa4d U3 JPYTUX Y4eOHBIX TPEIMETOB U pealbHON )KU3HH, BHIPAKATh
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: apUPMETHUECKas U TeOMETpUUYECcKas
nporpeccusi, 0eCKOHEUHO yObIBarolas reoMeTpuuecKas Iporpeccusi, TMHEHHBIN U
HKCIIOHEHLIUAJIBHBIA POCT, (OpMylia CIOKHBIX TPOLIEHTOB, MMETh IPECTABICHUE
O KOHCTAHTE;
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MCIIOJIb30BaTh IPOrPECCUU JIJISl PELICHUS peajbHbIX 331a4 MPUKIIATHOTO
XapakTepa;

CBOOOJIHO ONEPUPOBATh NOHATUSAMMU: I1OCJIEA0BATEIBHOCTD, CIIOCOOBI 3ajaHNs
MOCIIeI0BAaTEIbHOCTE, MOHOTOHHBIEC U OTPaHUYCHHBIE TIOCIIEI0BATEILHOCTH, TOHUMATD
OCHOBBI 3apOKJICHHSI MAaTEMATUYECKOTO aHaJIN3a KaK aHajIn3a OECKOHEYHO MaJlbIX;

CBOOOTHO OTIEPHPOBATH MOHATUSMU: HETIPEPHIBHBIE (DYHKIIUH, TOUYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIIHNH;

cBOOOIHO OTNEepUPOBaTh MOHATHEM: (DYHKIIMS, HEMPEPHIBHASA HA OTPE3KeE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA [T pEeIICHUS 3a/1a4;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: TIEPBasi U BTOPasi MPOU3BOIHBIE (DYHKIINH,
KacarenbHas K rpaduky QyHKINU;

BBIUUCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUH JIBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKHUI CMBICI IPOU3BOIHON AJIs1 PEILICHUS
3ajad.

MHo:xecTBa M JIOTHKA:
CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: MHOKECTBO, OTIEpallMK Ha/I MHOXKECTBAMH,
KCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIIECCOB M SABJICHUM, TIPH PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;
CBOOOJIHO OTEpUpPOBAThH MOHITUSIMU: ONPEJICTICHUE, TEOPEMa, YpaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 00BEKTA, I0KA3aTeIbCTBO, PABHOCHIIHHBIC
YPaBHECHUS U HEPABEHCTBA.

K koHniy 00yuenus B 11 kiacce o0y4arouuiicsi MOJIy4HT CIAEAYIOIIHNE TPEAMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anre0pa 1 Hauaraa MaTEeMaTHYECKOTO aHAJIN3a»:

Yucs1a 1 BBIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: HATYpPaJIbHOE U LIEJI0€ YUCIIO0, MHOYKECTBA
HATypaJbHBIX U LEIBIX YHCEII, UCIIOJIb30BaTh MPU3HAKH JEIUMOCTH LeblX yuces, HO/|
1 HOK HarypanbHBIX yucen i pelieHns 3a1ad, IPUMEHATh allrOpUTM EBKIINA;

cBOOOIHO ONEPUPOBAThH MOHATHUEM OCTAaTKa MO MOAYJIIO, 3aIIUChIBATh HATypaIbHbIE
YUCIIa B PA3JINYHBIX IO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOOIHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO U MHOYKECTBO
KOMILJIEKCHBIX YHCEJ, IPEJICTABIATh KOMIUIEKCHBIEC YUCa B aJIreOpandecKon u
TPUTOHOMETPUUECKOU (popMe, BBIOIHATH apu(hMETUYECKHUE ONIEPaIIi C HUMH U
U300pakaTh HA KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHITUIMU: UPPALMOHATIBHBIC, TOKA3aTENbHbIC U
JorapuMuyecKkre HepaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX
IIEPEX0JIOB;

OCYILIECTBIISATh OTOOP KOPHEH NPH pELIEHMH TPUTOHOMETPUUYECKOTO YPaBHEHMS,;
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cBOOOIHO ONEPUPOBATH TOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSITh
HE0O0X0uMbIe (POPMYIIBI IJIS1 PELICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTEMN PAallMOHAIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIIbHbIX U
Jorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh palloHaIbHbIE, HPPALMOHANIBHBIC, TOKA3aTeIbHbIC, TIOTAPU(PMUIECKHIE U
TPUTOHOMETPUYECKUE YPAaBHEHUA U HEPABEHCTBA, COACPIKALLNUE MOYJIU U I1ApAMETPBI;

MPUMEHSTH TpadUUECKUe METOIbI [T PEIICHUSI YPaBHEHUI U HEPABEHCTB, a TAK)Ke
3a/1a4 ¢ NapaMeTpamu;

MOJEJIUPOBATh PEAJIbHBIE CUTYAllUU Ha S3bIKE aJIr€OpbI, COCTABIIATH BbIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO 3a1a4M, UCCIIEA0BATh IOCTPOCHHbIE
MOJIEJIM C UCIIOJIb30BAaHUEM alllapaTa aJire0pbl, HHTEPIPETUPOBATH MOTYyYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTH I'paPUKH KOMITO3UIIMHU (PYHKIUN C TOMOILBIO 3JIEMEHTAPHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH FT€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPIUHATHOU
IUIOCKOCTH;

CcBOOOIHO ONEPUPOBATh MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX ITPOLIECCOB.

Hauaja MmaTeMaTH4ecKOro aHAJIN3a:

UCIIOJIb30BATh IPOU3BOIHYIO JUIsl KCCIIEIOBAaHUS (DYHKITMM HA MOHOTOHHOCTD U
IKCTPEMYMBI;

HaxOJIUTh HAWOOJIbIIICE W HAWMEHbIIEe 3HAYCHUS (YHKIIMU HEMPEPHIBHOM
Ha OTPE3KE;

UCIOJIb30BaTh  MPOU3BOAHYIO IS  HAXOXKACHHS  HAWIYYIIero  PEIICHUs
B MIPUKJIAJHBIX, B TOM YHUCJIE COIMATbHO-9KOHOMUYECKHX, 3a/1a4ax, Uil ONpeaesieHus
CKOPOCTHU M YCKOPEHHUSI MPOIIecca, 3aJaHHOTO (GOpMYIION iU Tpadukom;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMHU: TIEPBOOOpa3Has, ONPEACIEHHBIN UHTETPA,
HAXOJUTh IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMI U BBIYUCIISATH UHTETPAJ 110 opmyie
Hrrorona—JleiiObuuiia;

HAXOJUTh TUTOIIAIH INIOCKUX PUTYP U 00BbEMBI TEIT C IIOMOIIBIO HHTETPaJIa;

MMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHUHT HA TIPUMEPE
coctaBiieHus U PepeHINATbHBIX YPABHCHHUI;

peraTh MPUKIIaIHBIC 33]]a4H, B TOM YHUCJIE COIMATbHO-3KOHOMUYECKOTO U
bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHYECKOTO aHAJTN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

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

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

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

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

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLICHTH;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YHUCJIa; UCTOIB30BaTh ATU MOHSATHUS
IIPY [IPOBEACHUHN PACCYKICHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUU U PEATbHOMN KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYMCJICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4WIEHBI OT OJHON
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cuctem TMHEHHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

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

OnepupoBaTh NOHATUSAMHA MHOTOYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
MIPUMEHSATH JCJICHUE MHOTOWIEHA

HAa MHOTOYIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera miis pemieHust
3ajJad.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEVHBIX YPABHCHUH, MAaTPULIA,
OIPEICITUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpenenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEWHBIX YPABHEHHU.
MoaenupoBaTh peajabHbI€ CUTYalluU
C IOMOIIBIO CUCTEMBbI JIMHEMHBIX
YPaBHEHUM, UCCIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHIL U OIIPEIICITUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ysbTaT
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IIeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
GyHKIMH. DIIeMeHTapHbIe
npeobpazoBanus rpadhukoB GyHKIIH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[TpomexxyTk MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢ynkuuu. Hanbonpiiee 1 HauMeHbllee

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

UCCIIEJOBAaHNE U NTIOCTPOEHHE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHs ¢ LICTBIM ITOKA3aTeIIeM.
bunom HeroToHa.

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

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHk1mii, rpadux pyHkimu, 00IacTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
byHKIMH, HyId QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WIA HEYETHOCTDh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIUU HA IPOMEKYTKE.
dopMynUpOBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (QyHKIUH.

BripaxkaTs popmynamu 3aBUCUIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEHH C LIETIbIM NTOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEeUCTBUTEb-HBIX YUCEN JJIsI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-O CTEIEHHU. HaTypaJIbHOM CTEIEHH U €r0 CBOICTBA. | B CUMBOJIMYECKOU (popme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y UCIIOJIB30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUM, COEPIKAILLNX CTENEHU N-oii cTeneHu AJis NpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HNppannonanpHble ypaBHEHHS. Haxonuts peuienns uppalOHAIBHBIX
OCHOBHBIE METOBI PELICHUS YPAaBHEHHU C IOMOILBIO
UPPALMOHAIBHBIX YPAaBHEHUM. PAaBHOCWJIBHBIX IIEPEXO0/I0B WIIN
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYIIECTBIJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl PYHKIIUU CTENEHH C HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTeIEM IIOKa3aTeaeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM PopMyIMpPOBaTh ONPEIEICHNE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PELICHUS [TOKA3aTEIbHBIX
YpaBHEHUM

CTENEHU C PallMOHATIbHBIM
MIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MIOKA3aTEIIEM.

Hcnonw3oBath 1iudpoBbie peCypCh
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JUIS IOCTPOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

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

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
apryMeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCca
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHYyCa, ApKKOCUHYCA U
apKTaHIeHca yucia.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHUN

IIpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

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

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
CymMa 0eCKOHEUHO YOBIBaIOIIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

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

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBatsb onpeneneHue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOAUTH CyMMY YWICHOB
MIPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKON IPOTPECCUM.
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Hcnonp3oBath mporpeccun

JUISL pELLICHUS 33/1a4 MTPUKIIATHOTO
Xapakrep.

[TpumeHsTh POPMYITY CIOKHBIX
MPOLICHTOB JIJIs1 PEIICHUS 3a1a4
U3 peaJibHOW MPAKTUKH

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEPEPBIBHBIX
(GYHKIMI 115 perieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BEAECHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

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

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
byHKIUN 715 peleHus 3a/1a4.
OnepupoBath MOHATUAMH: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npon3BOgHBIE CYMMBI,
IIPOU3BENCHUS, YACTHOTO U CII0KHOU
GyHKUIHUU.

N3y4dats npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISL pELIeHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJInM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTHU3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC

Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pas3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMpbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne nNpon3BOHOM Ctpouts rpadpuk KOMITO3UIIUU

C IMOMOIIBIO POU3BOIHOU

K UCCTIEAOBaHMIO QYHKITAN

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

[Iprmenenne mpon3BOIHON

JUTSI HAXOK/ICHU ST HAWITYYIIIETO
pelieHus B MPUKIIAIHBIX 33a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJIAUHATHOMU
IJIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.

Crtpouts reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleIoBaHus QyHKIUU

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

Hcnonws3oBath NpOU3BOAHYIO

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

Y YCKOpEHUS Ipoliecca, 3alaHHOrO
dbopmynoi unu rpadguKom.

[Tony4ats npencraBieHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

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

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

JUTS1 HAXOXKIEHUS TIJI0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJIEJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHInaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHU U
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MoJIeIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIBIO

nuddepeHInanbHbIX YpaBHEHUI

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Ncnionp3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO W3y4YECHUS UX CBOMCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEU € IIOMOIIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

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

HppannoHanbHbIe,
MOKa3aTelIbHbIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
norapuMHUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
U JjorapumMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTeIbHbBIX U
jorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCWJIBHOCTh
MEePEX0/I0B.

Pemiats uppanrioHasibHbIE U
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
MEePEXO0/IOB.

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

JUISL pEIICHUS 3a/1aun
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KommiekcHble uncia

10

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

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YUCEIl

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

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

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YHCJI0 U MHOXKECTBO
KOMIUIEKCHBIX YHUCEIL.
[IpencraBiasTh KOMILJIEKCHBIC YHCTA
B alnreOpanveckon u
TPUTOHOMETPUUYECKOU popme.
Brimonusate apudmernyeckue
oTiepaIiy ¢ HUMHU.

N300paxaTh KOMILIEKCHBIE YK CIIA
Ha KOOPJIMHATHOW MJIOCKOCTH.
[Ipumensars popmyny Myaspa u
NOJTy4yaTh MPEACTABIEHUE O KOPHSIX

N-0l CTENeHU M3 KOMIIJIEKCHOI'O YHCJIa.

3HaKOMUTBCS C MPUMEPaAMU
NIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUIsl pELIEHUS] TEOMETPUUECKUX U
buznyeckux 3agad

HarypanbHsbie u nensie uncna

10

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

JJIs1 pELICHUS 3aa4 B IIEJIbIX YHCIIaxX

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

Hcnonp30BaTh NpU3HAKA JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKinaa miisa pemeHuns
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3ajad4.

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

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

noKa3aTesbHbIe, JorapupmMuueckue u
TPUTOHOMETPHUUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JOTapUPMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C mapameTpamu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C MOMOIIBIO YPABHEHUM,
CHCTEM YPaBHEHUN U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccieaoBanue QyHKIUNA MeTogaMu
MaTeMaTH4ECKOr0 aHAJIA3A.

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

C mapaMmeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

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

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

C UCTIOJIH30BAaHUEM armapara aareOphl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIMH

JUTSI MOZJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1aqmu,
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B TOM YHCJIE€ COLIMAIIBHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPeCTBAMU aNTreOphl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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OEJAEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBIIA€TCS OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHMsl, TaK Kak 00ecrieunBaeT BO3MOKHOCTh U3YUCHHS TUCIUTUINH €CTECTBEHHO-
HAy4YHOM HANpPaBICHHOCTU U MPEIMETOB T'yMaHUTapHOTO 1KKIIA. [ToCKONBKY ToTHYecKoe
MBILUICHHE, (POPMUPYEMOE MPU U3YUYEHUN 00YUaIOIIMMUCS TOHATUMHBIX OCHOB
TE€OMETPUH, IIPH JT0KA3ATENBCTBE TEOPEM U MOCTPOECHUU LEMOYKH JIOTHYECKUX
YTBEPKJICHUM TP PEIICHUN T€OMETPUUECKHX 3a]1a4, YMEHHE BbIJIBUTATh U OMIPOBEPIaTh
TUIOTE3bl HETIOCPEICTBEHHO UCIIONB3YIOTCS MPU PELIEHUH 3a7a4 €CTECTBEHHO-HAYYHOT O
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aY.

Lenb ocBoeHMsI MporpamMmbl yueOHOro Kypca «I['eomeTpus» Ha yriayOiaeéHHOM
YPOBHE — Pa3BUTHE UHIUBUIYAIbHBIX CIOCOOHOCTEN 00yUYaOIUXCsl TPU U3YYECHHUH
reOMEeTPUH, KaK COCTABIIAIOINIEH IpeaMeTHON o0nacTu «Maremaruka U ”HGOpMaTUKa»
yepe3 o0ecreyeHrue BO3MOKHOCTU MPUOOPETEHUS U UCIIOJIb30BaHUs OoJiee TITyO0KuX
T€OMETPUYECKHUX 3HAHUM U IEUCTBUM, CHEUU(UUHBIX T€OMETPUU, U HEOOXOIUMBIX
JUISl YCHEIIHOTO NPOECCUOHATBHOIO 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM
MaTEeMaTUKH.

[IpuopureTHbIMU 3aJa4aMu Kypca Fr€OMETPHUH Ha YIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

pacuIMpeHue NpeACcTaBICHUs] O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYphI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(opMupOBaHKE IPEICTABICHUS O POCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHUIINX
MaTEMaTUYECKUX MOJIEIIAX, MO3BOJISIIOUIMX OMUCHIBATH U U3YYaTh Pa3HbIC SIBICHUS
OKPY’aroIlEero MMpa, 3HaHUE MOHATUIMHOTIO arapara no pasueny «CrepeomeTpus»
yueOHOro Kypca reOMeTpHH;

(opMupoBaHrE YMEHHUS BIAJETh OCHOBHBIMH MOHSATUSIMHU O MIPOCTPAHCTBEHHBIX
¢urypax u1 uX OCHOBHBIMH CBOWCTBaMH, 3HAHHME TeOpeM, (QOpMyl U YMEHHUE
UX MPUMEHSTh, YMEHUS JOKA3bIBATh TEOPEMbBI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3aiay;

(dbopMHpOBaHKE YMEHUS PACTIO3HABATH HA YEPTEkKAX, MOJEISIX U B PEaIbHOM MUPE
MHOTOTPAHHHUKH U TeJla BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(dbopMHpoOBaHKE MOHUMAHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX Teopui, (OPMHPOBAHHE TIOHMMAHHUS POJIM  AKCUOMATHKHU
IIPY MPOBEAEHUH PACCYKICHHUM;

(dbopMHpoOBaHKE YMEHUS BIAJETh METOIAMH JI0KA3aTENbCTB U AJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSATH, IPOBOAUTH 10KA3aTEIbHbIE PACCYKICHUS B XO/€
pELICHHs] CTEPEOMETPUUECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHHUEM,
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dbopMHpoBaHUE MTPEACTABICHUS O HEOOXOAMMOCTHU JJOKA3aTeNbCTB MPU 00OCHOBAHUU
MaTEeMaTHYECKUX YTBEP)KICHUHN U POJIM aKCHOMATHKHU B POBEACHUN J€AYKTUBHBIX
paCCYXICHU;

Pa3BUTHE U COBEPUIEHCTBOBAHNE MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJarouxcs, Mo3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yYEHUIO T€OMETPUH;

dopmupoBanre GyHKIHOHAIBHON TPaMOTHOCTH, PETIEBAHTHON T€OMETPUH: YMECHHUS
pacno3HaBaTh MPOSIBJICHUSI T€OMETPUUECKUX MOHATHIA, OOBEKTOB U 3aKOHOMEPHOCTEMN
B PCAIbHBIX >KU3HEHHBIX CUTYallUsIX W TPU HU3YYEHUU JPYTUX YUEOHBIX
IIPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETUPOBAHUS PEATBHBIX
CUTYaIlUi, UCCIEOBaHUS TOCTPOSCHHBIX MOJIeNIEH, HHTEPIPETALIUU MTOTYYEHHBIX
pe3ynbTaTOB.

OCHOBHBIMU ~ COJIEp)KAaTEIbHBIMU JIMHUSIMH y4eOHOro kypca «l'eomerpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ MJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBMKeHMs B TPOCTPAHCTBEY.

CdopmymupoBannoe B PI'OC COO tpeboBaHuE «yMETb ONIEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIX TEOMETPUHU Ha yriay0iaEéHHOM ypoBHE oOyuenus B 10—11
KJIaCcCax, OTHOCUTCS KO BCEM COAEPKaTEIbHBIM JIMHUSIM YYEOHOTO Kypca, a
(dbopMHUpOBaHKE JTOTMUECKUX YMEHUHN paclpenesieTcsl HE TOJIBKO IO COEpKaTeIbHbIM
JVHMSIM, HO U 110 rojaM o0ydenus. ConepxaHue 00pa3oBaHus, COOTBETCTBYIOIIEE
IpeIMETHBIM pe3ynbTaTam ocBoeHust denepanbHoi paboyel mporpaMmel,
pacnpenenéHHbIM 10 TojaM OOydYeHHUs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, IPUHILIUIINAIBHBIM BOIIPOCaM O0yyarouiecs: o0paaimch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAACHUE TEOMETPUUECKUMHU OHITHSIMU
Y HaBBIKaMHU MOCJIEI0BATENIbHO U MMOCTYNATENIbHO, C COOJIIOJCHUEM MPUHIUIIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOUATh B OOIIYIO0 CUCTEMY F€OMETPUUECKUX
MPEACTABICHUI 00YyYaloIUXCsl, pacliupsisi U yriayossis e€, o0pasys pOoYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

CO3/1aTh yCIoBUS A AudepeHuanuy 00ydeHusi, IOCTPOSHUs MHIMBUYaTbHBIX
00pa30BaTeNbHBIX MPOTrpPaMM, 00ECTIEUUTh YIIIyOJIEHHOE HW3YYeHHE TIe€OMETPUUKAK
COCTaBJISIIOIIEH yueOHOro mpeameTa «MaTeMaTukay;

NOJITOTOBUTH O0YYAIOIIUXCS K MPOJAODKCHUIO U3YUEHHUSI MAaTEMATUKH C YYETOM
BbIOOpa Oynymiedt mnpodeccuu, odecrneunBas MNPEEMCTBEHHOCTh MEXAY OOIIMMU
npodecCUOHAILHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomeTpus» Ha yriayOGlIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 uaca (3 waca B Hememo), B 11 kmacce — 102 gaca
(3 gaca B HeneIO).
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COAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE IOHATHS CTEpEOMETPUH. ToUKa, MpsMasi, MIIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHe 00 aKCHOMATUYECKOM MTOCTPOEHNUN CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEICTBUSA U3 HUX.

B3anmHo€e pacnoiokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECH,
IapajuleNIbHbIE U CKPEIMBAIOIIMECS NpsMbIe. [[pu3HaKku CKpemmBarOIMXCs IPSAMBIX.
[TapannenbHOCTh NPSAMBIX MU IIOCKOCTEW B MPOCTPAHCTBE: MNapaUIeIbHBIE MIPSIMBIE
B IIPOCTPAHCTBE, NAPALIEIBHOCTD TPEX MPSIMBIX, TAPATUIEIIBHOCTD MPSAMOU U TIOCKOCTH.
[TapanienpHO€ U HEHTPAIBLHOE MIPOEKTUPOBaHKE, N300paxeHue Guryp. OCHOBHbIE
CBOICTBA MapaJlJIeIbHOTO MpOoeKTUpoBaHus. M3o0paxkenue Guryp B napaiiebHON
IPOCKIHMHU. YIJIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXIYy MNPSIMbIMHU
B IIpocTpaHcTBe. [lapaiieapsHOCTh IIIOCKOCTEN: apaJlIeIbHbIe IIJIOCKOCTH, CBOMCTBA
napajuiebHbIX IocKocTel. [Ipocrelimue npocTpaHCTBEHHbIE (PUTYPBI HA TIIIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHAUKYISAPHOCTh MPSIMOM M IUIOCKOCTH: TEPHEHIAUKYISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, NMPAMbBIEC MAPAIIIEIBHBIE U IEPIIEHAUKYJIISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJISIPHOCTH MIPSAMOM U INIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHAUKYIIIPHON
II0CKOCTU. OPTOrOHAIBHOE MPOEKTUpOBaHue. [lepreHIuKyIsip 1 HaKJIOHHBIE:
PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSIHUE OT HPSIMOM A0 MIIOCKOCTH, MTPOEKIIMS
¢burypsl Ha MIOCKOCTh. [leprneHauKyIsIpHOCTD MIOCKOCTEN: TPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepeHANKYIAPaAX.

VYTIbl B IPOCTPAHCTBE: IO MEXKAY MPSIMOM U INIOCKOCTBIO, JBYTPAHHBIA YroOJl,
JIMHEWHBINA yTroJl IBYTPAHHOTO yria. TpéXrpaHHblii 1 MHOTOrpaHHbIe yTibl. CBOMCTBa
IJIOCKUX YTJIOB MHOTOTPAHHOTO yria. CBOMCTBA INIOCKUX U IBYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUI TPEXTPAHHOIO YyIJia.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHUKOB, pa3BEpPTKAa MHOTOrpaHHuKa. [Ipuszma: n-yronapHas npusma,
npsiMasi 1 HaKJIOHHAsI PU3MBbI, OOKOBasl U MOJIHAS TIOBEPXHOCTD MPU3MBI.
[Tapannenenurnen, NpsIMOYTOJbHBIN MApAIJIEICIIUIIEA U €ro CBoKcTBa. KpaTyaiiime nytu
Ha MMOBEPXHOCTU MHOTOrpanHuka. Teopema Ditnepa. [IpocTpaHcTBeHHAs TeopeMa
[Tugaropa. [lupamuna: n-yroiabHasi nupamMuaa, IpaBUiIbHas U yCEUEHHAs TUPAMM/IBI.
CaoiicTBa pébep 1 OOKOBBIX IpaHeil MpaBUIIbHON Nupamubl. [IpaBunbHbIe
MHOTI'OTPAaHHMKU: NPAaBUIIbHAS IPU3Ma U IIPAaBUIIbHAA NTMPAMU/IA, TPABUIIbHAS
TpeyroJibHasi MUpaMKJia U IPaBUIIBHBIN TeTpa’ap, Ky0. [IpeacraBieHue o npaBUiIbHbIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Boluucnenue 31eMEeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIAb OCHOBAHUI,
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TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOil npu3Mbl. [1no1maas 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPABUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MOPOCTPAHCTBE.  DJIEMEHTBI  CUMMETPUHM  IPAaBUJIbHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWIBHOM  MHOTIOIPAHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETpPUS MPABHIBHOU
APaMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHI KOJJIMHEAPHBIE, COHANPABICHHBIE U TPOTUBOIIOJIOKHO HAIIPABICHHBIE
BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUS ¢ BEKTOPAMU: CIIOKCHUE U BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHUE BEKTOpa Ha unciio. CBOKCTBA
CJI0KEeHUS BEeKTOpOB. CBOMCTBA YMHOKEHHUS BEKTOpa Ha 4ucio. [loHsATHE KOMITTIaHApHbBIE
BEKTOPHI. [Ipr3HaK KOMITITAaHAPHOCTH TPEX BEKTOPOB. [IpaBuiio mapannenenunena.
Teopema 0 pas3noxkeHUU BEKTOPA M0 TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [IpsimoyrosibHast
CUCTEMAa KOOPJIMHAT B pocTpaHcTBe. KoopaunaTel BekTopa. CBA3b MEKIY
KOOpJIMHATAMH BEKTOPa U KOOPJIAWHATAMH TOUEK. YTOI MEXy BeKTopamu. CKalapHOe
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHA: TUIMHAPUYECKAs TOBEPXHOCTh, KOHMUYECKAas TIOBEPXHOCTh, cpepruecKas
MOBEPXHOCTh, 0OpasyroIue mopepxHocte. Tena BpamieHus: MUWIMHAP, KOHYC,
yCeu€HHBIN KOHYC, cdepa, map. BzanmHoe pacnosioxenue chepsl U MIOCKOCTH,
KacaTeJIbHas IJIOCKOCTh K cdepe. M300paxenne Ten BpallleHus Ha IJI0CKOCTH. Pa3BépTka
UIMHApa U Konyca. CumMeTpus chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napajienienunena u caeAcTBus u3 He€. O0BEM MPsIMOM ¥ HAKIIOHHON TIPU3MBI,
HWIMHAPA, TUpaMuabl U KoHyca. O0BEM 1apa U apoBOTro CErMeHTa.

KomOunaiuu ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipu3Ma, BucanHas B IUIUHID,
oInvcaHHas OKoJs1o HuiuHapa. [lepeceuenue cdepsl 1 mapa ¢ miockocTbio. Kacanue mapa
U cepsl MI0CKOCThIO. [[oHsTHE MHOTOTpaHHKKA, OTMCAHHOTO OKOJIO cepbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[1nomaap NTOBEpXHOCTH HMIIMHIpA, KOHYCA, Ilomaab chepsl u e€ yacteil. [loqoOue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, IUIONIA/Ie MOBEPXHOCTEHN MOI0OHBIX PUTyp.
[IpeobpazoBanne  momoOusi, romoretus. Pemenume 3agad  HaA  IJIOCKOCTH
C MCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHuit MHOTOTPAHHUKOB U TeJl BpAIlleHUs: CEYSHUS IUIMHIPA
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHUS KOHYyca (TapauieIbHOE OCHOBAHUIO U
IIPOXOJISIIEE YEPE3 BEPIUNHY), CEUEHHUS [Iapa, METOAbI TIOCTPOEHUS CEYEHUIT: METOT
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Omnepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIWHAT
B nnpoctpancTse. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.

JIBUKeHUS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. Orodpaxkenus. /[Bmwkenus u paBeHCcTBO duryp. OO0mme
CBOWCTBA JBWKCHUW. BuAbl JIBWKEHWUN: NapajUIeIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBaHus
nomo6wus. [Ipsimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPH PEIICHUN
3aJlay ¥ POBEJICHUHU MAaTEeMAaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUHM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJaccu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OMIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOHN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: GUryp Ha TIOCKOCTH;

CTPOUTh CEYEHHMS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJaMH, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIOIIANA IMOBEPXHOCTEH MHOTOTPAHHHMKOB (TIpU3Ma, MHUPaMHIA),
TCOMETPUUCCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHITHAMHU: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JECHCTBUS HAJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
T€OMETPUYECKUX  BEJIMYHMH, TPUMEHSS W3BECTHBIE METOJAbl TMPU  PEIICHUHU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MOpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  NPEOOPA30OBBIBATH u UHTEPIPETUPOBATH uHdOopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/CTABICHHYI0 HAa 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSITh W3YYEHHBIC MOHSTHS B MPOIECCE MOMCKA pPEelIeHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, almnapara aareopsbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUYHH;

UMETh MPEICTAaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOO/IHO OIIEPUPOBATH NOHATUAMH, CBSI3aHHBIMH C IIMJIMHAPUYECKON, KOHUUECKOH
U CpepUUYECKOI TOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOJTyUEHUS;

OTIEPUPOBATH OHATUSIMH, CBI3aHHBIMHU C TEJIAMH BPAILIEHHS: IMIIUHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cepa u map) U 0ObACHATh
CHOCOOBI MOTYYEHUS TEJ BPAILICHHUS,

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojiokeHue chepbl U MI0CKOCTH;

BBIYHCIISATh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00bEMBI U
IUIOIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeNl BpAIICHUS, T€OMETPUYECKUX Tel
C MpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaIleHUs
¥ MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cpepy U ONMUCAHHBIA OKOJIO cepsl,
cdepa, BIUCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS,

BBIUHCIISATh COOTHOIICHUS MEXIYy IUIOMAIsIMU TOBEPXHOCTEH M 00BEMaMu
ITOJTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJI BpaIllCHUS,

W3BJICKATb, MHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEICTABICHHYI0O Ha 4YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATD OIEpalluy Hajl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

pemiaTh TeOMETPUYECKHEe 3aJadyd Ha BBIYUCICHUE YIJIOB MEXIY MPSAMBIMH U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A MPU PEILICHUY;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IEHTPATLHON CHMMETPHUH, 3€PKATbHOH CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB UM TeJl BpalleHUS: CEUCHHs LUIUHIpA
(mapasuienbHO ¥ NEePIEeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TapalijieIbHOe OCHOBAHUIO U
MPOXOIsIlee Yepe3 BEPIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METO]] IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TECOMETPUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPEOMETPUYCCKUX 3aiad,
MIPEAIOJIarafoiX HECKOIBKO MIArOB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU (hopme;

permaTh 3a/1adyd Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUECKHX OTHOIICHWA W HAaXOXKIICHUE
r€OMETPUYECKUX BEIIMYUUH;

MPUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
[P PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATH M
OIICHMBATh PEAJIbHBIC CUTYAIlNH, PUMEHATh W3yYEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TIIpollecc€ IIOMCKAa pelIeHUus MaTeMaTH4YecKd CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUd HA SI3BIKE TE€OMETPHH, UCCIIEI0BATh TTOCTPOCHHBIC
MOJICNIA C HMCTOJIb30BAHMEM T'€OMETPUUYECKHX TOHITHH M TEOpeM, armapara aareOphl,
penaTh NpakTUUeCKHe 3aa4u, CBI3aHHBIC C HAXO0XKIEHUEM F€OMETPUUYECKUX BEITHYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.

43



TEMATHUYECKOE IINTAHUPOBAHUE

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

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTbh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

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

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

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

CnocoOsI 3a1aHUs IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHNs IPSMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBIMOJIHSAETCS TIIAHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUYECKUE
BBIBOJIbI U3 AaKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
SIBJISIIOTCA AKCMOMBI T€OMETPHH.
N3y4aTh, NpUMEHSITh IPUHITUIIBI
MMOCTPOEHHUS CEUEHUM.

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

Hcnonb30BaTh Npy pEICHUH 33/1a4
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npamMubl, Kyoa v MPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpamrBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMU [IBETAMH.

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

[ToBTOpEHNE IUIAHUMETPUHU.

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

B CEUECHMSIX HA BBIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeyIONTHE TUNTAHUMETPUIeCKrEe (haKThI
1 METOJbI:

Teopemsr Qarneca u

O MPOMOPUHOHATBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

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

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4ats nmpencraBieHus 00
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpaHcTBe. CKpemuBaromumecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapamienpHble IPsAMBIE

Knaccuduimposats B3auuMHOe
pacmooKeHUE MPSIMBIX

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

45



B IPOCTpPaHCTBE. Teopema

0 CyILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIEeH

HAa IAHHOW MPSMOM.

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

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MMAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

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

0 MEPECEUECHUH TIIOCKOCTH ABYMS
MAPAJUICITBHBIMU NPSAMBIMU; TEOPEMY

0 TPEX MaAPAIUICIIBHBIX MPSIMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEILIHUBAIOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOpEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapajuieNIbHbIM U [IEHTPAJIbHBIM
IIPOEKTUPOBAHUEM M KaK BBITIOJIHSIECTCS
MPOEKTUPOBAHKUE (PUTYD HA MIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA MapajljI€IbHOIO
MPOEKTUPOBAHMUSL.

N300pakats B mapayiebHON
MIPOEKLINU Pa3HbIE TEOMETPUUECKHE
burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTE JOKa3aTeIbHbBIE
pacCyKJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MOHSITUN U TEOPEM, arrapaTa aiareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 uctopuu padboT O TEOPHUH
NEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH MPSIMOM U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOM U TIIOCKOCTH
B ITPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIINE MTPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUM Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

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

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

W3 PEaJbHOU KU3HU.

DopMyIMPOBATh ONPEIEICHUE
NapaJuIeIbHBIX MPSIMON U INIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IJIOCKOCTH; CBOMCTBA MapajlIeIbBHOCTH
IPSIMOU U TUIOCKOCTH.

Pemars crepeoMeTpuueckue 3a1a4n
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIITIENBHOCTHIO

MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

PemaTte npaktuueckue 3amaun

Ha NOCTPOCHUE CEUCHUM Ha YEePTEkKaxX
TETPAdIpa U MapajuiesenuIeaa.
PemaTe cTepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
TJIOCKOCTBIO.

[IpoBOIUTE JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYKICHUS

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

CpaBHMBATH ¥ aHAJIU3UPOBATH
peaJIbHBIE CUTYallH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

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

IleprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

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

B MHOTOTPaHHHKAX.
[TeprieHAUKYIISIp U HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHasi).

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

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

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

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

N300paxxkaTh B3aMMHO
MEPIIEHAUKYJIISIPHBIC TPAMYIO
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Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [louck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBI,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTr
CUMMETPHUM B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSAMOM M TUNIOCKOCTH KaK CJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOTOI'PaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NIEPIECHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKH I10 AapaJUIEIIbHON MPSMOMU.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IUIOCKOCT.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEPIEHANKYJIIApA IS APYTUX 001acTen
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOroOHaIBHOM MTPOECKTUPOBAHUH.
JIoka3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPSIMYIO.

Pemate crepeomMeTpuyecKkue 3a1aum,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pewats npukinaaneie 3agauu,
CBSI3aHHBIEC C HAXOXKJECHUEM
r€OMETPUYECKHUX BEJINYHUH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PaCCTOSTHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LUEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.
AHanm3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

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

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHHME: Yron Mex 1y NpsIMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYT'OJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmy
CKPEIIHUBAOIIUMUCS MTPSIMBIMH

B IIpOCTpaHCTBE. ['eomeTpuyeckue
METOZbI BBIYUCIIEHUS YTIJia MEXKIY
IPSIMBIMU B MHOTOTPaHHUKAX.

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

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YIIIOB ABYTPAHHOIO yIJIA.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHL.
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JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO ITEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEPIEHANKYIIPHOCTH TUIOCKOCTEN;
TE0-peMa O IPSIMOI IepeceYeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
TeopeMa o AuaroHa M NPsSMOYroJIbHOTO
napaJijIesIeNuIe1a U CIeICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM MPSMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMble, TApPAJIJIENIbHBIE INIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOsTHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyIspos,

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

@opMyIMpPOBATH CIEICTBHE

(U3 mpu3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IIPSAMOM, TI0 KOTOPOH NIEPECEKAKOTCS BE
IJIOCKOCTH, 3T ITIOCKOCTSIM.
Jloka3pIBaTh yTBEPKICHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMaroHaAX MPSIMOYTOJIBHOTO
napasuielienunesa.

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

AHaIU3UpPOBATh U MOJIEIIUPOBATH

Ha SI3bIKE T€OMETPUH PEATbHbIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSTHUN OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPENIMBAIOIINMUCS MTPSIMbIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CHHYCOB

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

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCIIOJIb30BAaHUEM
anmapara ajnreopsbl.

Pewars npuknagHbie 3a1a4H,
CBSI3aHHBIC C HaXO0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMatu3zanus 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimMast u HaKIOHHAsS
npu3msl. [IpaBuibHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Napaiesaenunes, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

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

AHaIM3UPOBATH PELICHUE 3a0a4H.
PucoBaTh BBITyKJIbIE MHOTOIPAHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHAaBJIMBAThL OOIUN BU
BBIITYKJIOTO MHOTOTPAHHUKA 110 IBYM
€r0 MPOEKIUSM.

Jloka3bIBaTh CBOMCTBA BHITYKIIOTO
MHOTOI'PaHHHUKA.

PurcoBath BBITyKJIbIE MHOTOIPAaHHUKHU
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
HOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIBHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

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

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

CkansipHO€ TpOU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocrenmue 3anaumn ¢ BEKTOpaMu

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

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHapHbIE BEKTOPbI. [IpuBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YUCIIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAaHAPHBIM BEKTOpaAM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pewmats crepeomerprueckue 3anadn
Ha J0Ka3aTeIbCTBO MATEMATHUECKUX
OTHOLICHUH, HAX0XKJACHUE
reOMETPUUYECKUX BEJIMYUH (IJIMH,
YTJIOB, TUIOIIAICH, 00BEMOB).
Hcronb30BaTh MpU pELLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIIbHbBIE PACCYKICHU

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

MopenupoBaTh peajbHyH0 CUTYaLUIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM arnapara ajareopsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
Ilomy4ats npeacTaBiIeHUe O TEOMETPUU
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIENYIOLIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOH C peabHbIMU OOBEKTaMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAlLlUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LIEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

I/ICCJIG,ZIOBaTB IIOCTPOCHHBLIC MOJICIIN.

Hcnonb3oBath HU(POBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC

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

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

AHaIUTUYECKHUE METOJIbI Pacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IUIOCKOCTH
B KOOpAMHATaX.

Haxoxnenue paccTosHul OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MTpaBUIILHOM
MUpaMuIe

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOPaAMHU

K aHAJIOTUYHBIM JEHCTBUSIM C UX
KOOpJWHATaAMH.

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

JI0 TIJIOCKOCTH.

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

MIPU PEIICHUU TEOMETPUUYECKUX 3a]a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIlNH, CBSI3aHHbBIE BEKTOPAMHU U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIIOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKIY
CKPEILUBAIOIIUMHUCS MPSMBIMH.
[lepnieHaUKYISIpHBIEC PSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPHEHIUKYJIIPHBIX INIOCKOCTEH U
MPSIMBIX, CHMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPax, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pemathk crepeomMeTpruuecKkue 3a1auu
Ha JI0OKa3aTeILCTBO MaTeMAaTHIYECKHUX
OTHOIIICHUM, HAXO0XKJICHUEC
reOMETPUYCCKUX BEJIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws30BaTh npu pelieHnu
CTEpEOMETPUYECKUX 3a7a
MJIaHUMEeTpUuueckue hakThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIS
JTIOKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aJ1ad4.

CpaBHMBATH U AaHATTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

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

peabHbIC CUTYallUU U BBISIBISTh
BO3MOHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha S3bIKE TEOMETPUU U UCCIEI0BATh
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allllapaTa aJIF€6pI>I.

Hcnonn3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yJIBOeHHH Ky0a, 0 KBaJIpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

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

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Temna, 00bEM MPSIMOYTOIBHOTO
napasuiesienuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

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

Pa3pe3ars MHOrOrpaHHuKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
IPSIMOYTOJILHOTO MapaJijIeIenuIea,
MIPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIACHUS C LEIbIO BbISIBJICHUS
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Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1eHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

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

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanM3upOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapasuIeleuIie a,
IPU3MBI, TUPAMHUJIBI.

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

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJI.

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

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

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
mHAp. M3ydaTh cCriocoOBb
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. CeueHnne koHyca
IUIOCKOCTBIO, MapajieIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

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

HAa JI0KAa3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C LIWJIMHJIPOM.

Cdepa u miap.

[Tepeceuenue cdepor u mapa

¢ miockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
U300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

Cummetpust cepsl u mapa.

NOJIYYEeHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKAs [IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
NIOJIy4EHHS] KOHUYECKOW [IOBEPXHOCTH,
KOHYyca.

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

K OCH.

BoiBoguTh (hOpMyYIIBI 7151 BEIUUCIECHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U MOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcrnons30Bath MpU peIIEHUN 33]1a4
IUTaHUMETpHUUYecKHe (HaKThl U METOIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUMU
MJIOCKOCTBIO.

[IpuknagHbie 3aa4u, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUHUCICHUS

B OKPYXKHOCTH, CTaHJapTHBIE
noo0usl.

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

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYAIINH, CBSI3aHHbBIE C KOHYCOM

U WINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM
anmnapara anreopsl

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

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

HccnenoBaTh B3aMMHOE pacONIOKEHUE
chepbl U TIIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeIbHOM TNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeIbHOM TUIOCKOCTH.
BriBouTh (hOpMyITy JJ1S1 BEIYUCIICHUS
riomaau cepsl yepes3 paauyc chepsl.
Pemats crepeoMerpuueckue 3a1auu,
CBSI3aHHBIE CO CEpOi U MapoM,
HaxXO0XKJICHUEM ILIomaau cepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
U 11apa.
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AHaIM3UPOBATH U MOJIEIINPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIE
CUTYallMH, CBSI3aHHBIE C IapOM U
chepoti.

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

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

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

AHaIM3UPOBATh U MOJEIUPOBAThH HA
A3bIKE TEOMETPUH PEATIbHBIC CUTYallUH,
CBSI3aHHBIE C MHOTOT'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara aareOpsl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUH/IPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brruncnenne o0bEMOB T

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

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

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MIapOBOTO CEKTOPA.
Teopema 006 00béme miapa. [1nomanb
cdhepsl.

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

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

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOoTHOIIEHUS MEXTY TIJIOIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB00OHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, TUIONIAb MOBEPXHOCTH.
dopMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
UIMHAPA; 00 00bEME KOHyCa.
BriBouTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yceu€HHOT0 KOHYcCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCIIE U C UCIIOJIb30BaHUEM
amnmnapara anreopsl.

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

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

BriBouTE (hOpMYIIBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIaau chepbl.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemats crepeoMerprueckue 3a1auu,
CBSI3aHHBIE C O0BEMOM I11apa, IAPOBOTO
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TEJ.

[Tono6HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa rpu 1Mo g00UH.
CrepeoMeTpUUueCcKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEMN

CETMEHTA, IIapOBOT0 CEKTOPA,
IIOMIAABIO CHEpHI.

CpaBHHBaThH U aHATM3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanuM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
napa, IapoBOTO CETMEHTA, IIapOBOTO
CErMEHTA, IJIOMIaAbI0 CPepHl.
CB00OOAHO ONEPUPOBATH MOHATUEM:
1o100HbIE TeIa B IPOCTPAHCTBE.
Boruucaste 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

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

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTErpasa, HaX0XJICHUEM
COOTHOIICHHS MEXTY TTOIIA ISIMH
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TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBsI3aHHBIE ¢ 00bEMaMH U
TIOBEPXHOCTSIMU TEJI,

HAa JIOKA3aTEeIbCTBO U HA HAXOXKJICHHE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCTBO puryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIbl ABMOKEeHU
napasuiesIbHbIA IEPEeHOC, LICHTPaJIbHAsS
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha TIPUMCHCHHE JIBIKCHUS

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

HA YHCJIO MIPU PEIICHUH 3a/1a4.
Haxonute koOpauHaThI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

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

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYallUH, CBSI3aHHBIC ¢ (PU3NUYECKUMU
BEKTOPHBIMU BETUYMHAMH.
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Hcnonp30Bath pu perieHU  3aad,
CBSI3aHHBIX C BEKTOPaMU

B IIPOCTPAHCTBE, TUTAHUMETPHYICCKUC
(baKThl ¥ METOJIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKEeHHE MPOCTPAHCTBA HA ceOs,
JIBHKCHHE MTPOCTPAHCTBA;
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NTAPAJIIENBHBIN TEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM, YTO
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBIITFOTCSI IBUKCHUSIMU. BBITTOHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh NOHATHSMU: TIPSIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C UCIIOJIb30BAHUEM JIBUKCHUMU.
Hcnonb30BaTh Npy peNICHAH 3a1a4
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMeTpuH
10-11 xyraccoB, cucTeEMaTH3AIHS

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTEJIbLCTBO MaTEeMaTUYECKUX
OTHOIIICHUM, HAXO0XKICHHUE
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TLJIOIIAeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3a7a
IUTAaHUMETpUUYECKHE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

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

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a1a4.

[Tosmy4aTh npeicTaBI€eHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYKeE,
VCCIIEAYIOIIEN OKPYHKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU O0OBEKTaAMU,
IIOMOTAIOLIEN PELINTD PEATIbHBIE
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YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
IPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca YIIIyOJIEHHOTO ypOBHS
Ha YypOBHE CpelHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4YeH
s (hOopMHUpOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHMMAHUS POJIU
TEOPUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YYEHHMs CIy4YalHBIX
COOBITUH, BEIMUUH U mpoueccos. [Ipu uzyueHun kypca oOoramaroTcsi IpecTaBIeHUs
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOMN
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanre yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHUH, MOTYYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaromuxcss JOJDKHO  chOpMHUpOBaTbCA  MpEACTaBIeHWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIONb3YEMBIX ISl ONUCAHUS
aHTPONOMETPUUYECKUX U AeMOrpauuecKux BeJMUYHH, MOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TaKXKe€ COLMAJIBbHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIIbHOM
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTro
Kypca 3aHMMaeT O0CyXJIeHHE 3aKOHa OOJIbIIMX 4YKcel — (PyHAaMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIACIEHB OCHOBHBIC
conepkatenbHble JUHUU: «CiydaiiHple COOBITHSL U BeposiTHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

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

Copepxanne muHuM «CiayyaiiHble COOBITHSI U BEPOATHOCTU» CIY>KUT OCHOBOM
Uit GOpMUpPOBAHMSI TIPEACTABICHUM O paclpeleleHUd BEpPOSTHOCTEH MeEexAy
3HAQYEHUSAMU CIIy4aWHBIX BEJIWYMH. BaXHyH0 4acTh B 3TOM CONEPKATEIBHOW JIMHHUU
3aHUMAET U3yYeHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO paclpeiesieHui U 3HaKOMCTBO
C X HEIPEPBIBHBIMU aHAJIOTAMH — ITIOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPENCIICHUSAMM.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHHH C TOMOIIBIO HEenpepblBHbIX (QyHKIUH. OCHOBHOE BHHMMAaHHE
yIeAeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJSILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIECMEHTHI COACPKAHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUH.

Emeé oauH sneMeHT colepikaHus, KOTOPbIA NpeIaracTcsi Ha O3HAKOMHUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTyHArOIIUX
B eAuHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIeHHEM BEpPOSTHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCHUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIyIInX
aOUTYpUEHTOB,  NOCTYMAIOUNIMX HA  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

Ha uzyuenune ydyeOHOro kKypca «BeposTHOCTP M CTAaTUCTHKAa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegenmto), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUYEHUSA
10 KJIACC

I'pad, csas3ubil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH: IEepeceuyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITs. J{narpammel Ditnepa. @opMyiia c0KEHHUsS] BEPOSITHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEM. [lepeBo ciryyallHOTO
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIl ciayyaliHbI ONBIT (WCIBITAHUE), yClleX W Heyzaada. He3aBucumble
ucneiTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUN 10 mepBoro ycmnexa. IlepecraHoBKH U
¢dakropuan. Yucno coueranuil. Tpeyronsauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust HezaBucuUMBbIX HcnbiTaHui bepuynmu. CiydaliHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pacnipenenenue BeposiTHocTel. lnarpamma pacnpeaeneHusl.
Onepaunu Haja CllydallHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUYECKOe U OMHOMUATBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX ClydaiHbpIX BeM4nH. He3aBucumele cinydaiHble
BEJIMYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4alHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4eCcKOoe 05KHIaHNE T€OMETPUIECKOTr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. MaremMaTudeckoe  OXHUAaHHE
IIPOU3BEICHUS U JHUCIIEPCUsl CYMMBl HE3aBUCHUMBIX CIIy4alHBIX BEJIMUYUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnimmuéBa. Teopema UYeOwiméBa. Teopema bepnymmu. 3akoH
OonpIIMX yncen. BeIOOpOUHBI MeTOA UccienoBaHuil. BrIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenmuuuHbL.  [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesernicHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
IIPUBOAIIME K MIOKA3aTEIIBHOMY PaCIpEAEICHUI0. 3a1a4d, TPUBOIAIINE K HOPMAIBbHOMY
pactpeneneHuo. OyHKIMUSA MUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIUsS MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHUCHUMBIX COOBITUNA. 3aJayu, TPUBOMASILINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIUYMH. BbIOOPOUYHBIN KOI(P(OUUIHUEHT KOPPENALHH.
Paznuumne mexny NMHEHHOM CBA3BIO U IIPUUMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccusi, METO] HAMMEHBIINX KBAIPaTOB.

NHNPEAMETHBIE PE3YJIBbTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Tpad, maockuii rpad, cBs3HBIN rpad, MyTh
B rpade, LeTb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4YalHOTO IKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOEe COObITHE (PJIIEMEHTApHBIA HCXOJ) CIIy4ailHOro
OMbITa, HAXOJWUTh BEPOSTHOCTH COOBITHM B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXOJUTh W (POPMYJIHUPOBATh COOBITUS: TepeceueHue, OOBbEIUHEHUE JaHHBIX
cOOBITHI, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, HUCIIOIb30BATh JAHArpaMMbl DUJepa,

72



KOOPAMHATHYIO MPSMYIO IJsl pEHIeHHUs 3aJad, MOJIb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIsI BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSIMU: YCIOBHAs BEPOATHOCTb, YMHOYKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHHS, JIEPEBA CIIYYailHOrO OIbITA, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OPTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIICHUs 3a7ad 0 TEOPHUH
BEPOSATHOCTEW;

CcBOOOJHO OMEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4ailHBIA OMBIT (UCIIBITAHUE),
yCIIEX M HEY/Ia4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUHM HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcHbITaHui bepHym,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupeleleHus, OuHapHas CilydaiiHas BeJIMYMHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACIIPECIICHHE.

K koniy 11 kiiacca o0yyaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEACICHNUE ABYX CIIYYalHbIX BEJIUYNH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO pACHpECICHHUs] JBYX  CIyYalHBIX BEJIMYUH
JUI. BBIACJICHUS] PACTIPENCIICHUA KAXKJAOW BEJIMYMHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

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

CBOOOJTHO OINEpPUPOBATH TMOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYUHBI, IIPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYMHBI
(pacpeneneHusi) TpU pEUICHUM 3aJlad, BBIYUCIATH JUCIEPCHUIO W CTaHAApPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISITh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYMHOCTH  JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHUBAaTh BEPOATHOCTH COOBITHI W MPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

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

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

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

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4ailHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. DopMyIia CI0KECHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonb3oBaTh quarpaMmsel Jujepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JIPYTUX COOBITUH B CIIy4ailHOM OTIBITE.
Pemiars 3a1aun, B TOM 4ncIie

C UCITOJIb30BaHUEM JI€PEBA CIIyYalHOTO
omnbITa, (OPMYJ CIOKECHUS

Y YMHOXKEHHS BEpOSITHOCTEN

DeMeHTHI KOM6HHaT0pI/IKI/I

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

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

[Tonp3oBatbes hopmyoit u
TpeyroysbHUKoM [Tackans

JUTSL ONIPENIENICHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona s mpeobpazoBaHus
BBIPAKECHUU
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucripITaHue), ycrex 1 Heyiaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha momck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

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

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

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pactpenenenusa. Onepanuun

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

BEJIMYMHA, paclpeereHne, Taduuia
pacnpezeseHus, 1MarpaMma
pacnpenesneHusl.

HaxoauTh 3Ha4YeHUs CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYH.
Ctpouts OMHapHBIC pacTpeaeTeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYHCIICHUE
MaTEMaTHYECKOTO OXKHUIAHUS.
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MaremaTuyeckoe oxxugaHue OMHapHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenui. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHME. [lucniepens
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa IUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacupenencHusl.

[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEIICHU.

N3yuaTh CBOMCTBA MAaTEMATHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ mnoMOLIbI0
WU3YYEHHBIX CBOMCTB.

[To uzydeHHbIM opMyaM HAXOAUTh
MaTEMaTUYECKHE OXKUIAHMS
CIIy4ailHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonute nucnepcuro

110 PacCIpeEIICHUIO.

N3ydars cBOMCTBA JUCIIEPCHH.

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

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC

Ha3Banue KonunuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cO/IepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa3bupath qoka3zareabCTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX yncesn. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

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

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BBIOOpKa. 3HAKOMCTBO

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

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[Ipaktrueckas pabora

C UCIIOJIb30BaHNUEM DIIEKTPOHHBIX
TaOIUIL

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

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

B TOM YHCJI€ B X0JI€ TIPAKTUICCKOMN
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

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

Y K HOpPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeIeHUs

3HAKOMUTbHCS TTOHITHSIMH:
HEMpEpbIBHAA CITy4aliHasl BEJINUYNHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTe BeposSTHOCTH COOBITHI
10 JaHHOW (QYHKIIUU

IUIOTHOCTH.

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

I10 TTIOKA3aTeJIbHOMY 3aKOHY,

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

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIECH

K pacupeaenenuro [lyaccona.
[IpakTtrueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BriaensaTe no onucaHuio Ciry4ainHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

110 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHIL
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CBsi3b MEXy CITy4YalilHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BennurH. Koaduiment koppemsium.
CoBMecTHbIE HAOIOICHUS IBYX
BeJIMurH. Be10opouHsbIit KoahpuimeHt
Koppessanuu. Paznuuue Mexy
JIMHEWHOU CBSA3BIO U IIPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IHIL

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

OueHuBaTh XapakTep CBS3U MEXKIY
CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
U3 TIPUPOJIbI JAHHBIX U BBIYUCIEHHBIX
XapaKTePUCTHK.

Hcnonw3oBath quarpamMmbl
pacceuBaHusl U1 N300pakeHUs
COBMECTHOTO pacCEeMBaHUs

JTaHHBIX.

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

O0001EeHE U
cucTeMaTH3alus 3HaHUHI

11

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

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

[ToBTOPATH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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