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PabGouas mporpamma mno ydyeOHOMYy mnpenmeTry «MaremaTukay (yriayOJIEHHBIHN
ypoBeHb) (mpeamerHas oOmactb «Marematnka u  uHOpmatukay) (manee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMKUCKy, COJepKaHUuE OO0ydYeHHUs, IUIAHUPYEMble pe3yJIbTaThbl OCBOCHHSI MPOrPAMMBbI
10 MaTeMaTHKe, TEeMAaTUYECKOE MJIaHUPOBAHHE.

[TosicHuTenbHAs 3aMKMCKA OTpaXKaeT OOIIMEe e U 337a4l U3YYCHUS] MAaTEeMaTHUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYeHHIO 00Yy4arollMMUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXe MOIXOJbl K OTOOpY CcoaepKaHus,
K OIpEACIICHUIO TUIAaHUPYEMbIX pe3yJbTaTOB U K CTPYKTYpe TEMaTUYECKOIO
TUTAHUPOBAHMS.

Copepxanne OOy4YeHHs] pPacKphIBaeT COAEpKATENbHBIE JUHUH, KOTOpBIC
npearaTes A 00A3aTebHOTO M3YYEHHs] B KaXJIOM Kjacce Ha YPOBHE CPEIHEro
ob1rero oOpazoBaHusI.

[Inanupyemble pe3yibTaTbl OCBOEHHUS MPOTpaMMbl MO MaTE€MaTHUKE BKIIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE pEe3yJIbTaThl 3a BECh MNEpHoj OOyUEHHs Ha YpOBHE
cpenHero oOmero oOpa3oBaHms, a TakXKe MPEIMETHBIC JOCTHKCHHUSI OO0YYaroIierocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o MaTteMaTuke yriryOJ€HHOTO YPOBHS i 0OYHArOIIUXCsl Ha YPOBHE
cpeaHero obmero oOpa3zoBaHusi pa3paborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUM, TNPEABSIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, M TpPAgULUN POCCUKCKOro oOpa3zoBaHusa. Peanmuzauuss mOporpaMMbl
no  MaremMaTuke  oOecleurMBaeT  OBJAJACHHE  KJIIOYEBBIMH  KOMIIETEHIUSMU,
COCTAaBIIIIOIIMMU OCHOBY JUIsl CaMOpPa3BUTUSL W  HENPEPHIBHOIO 0O0pa3oBaHWS,
I[EJIOCTHOCTH OOIIEKYIBTYPHOTO, TMYHOCTHOTO U NMO3HABATEIHHOTO PA3BUTHUS TUYHOCTH
00yJarommxcs.

B nporpamme mo mareMaTuke yuTeHbI Ueu U nojoxeHus «Konnenuuu pazBuTus
MaTreMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepanuu». B cooTBeTcTBUUM
C Ha3BaHUEM KOHIICTIIMY MaTeMaTH4YeCcKoe 00pa3oBaHue JTOJKHO, B YaCTHOCTH, PEIIaTh
3amauy oOecnedeHus HEOOXOMMOTO CTpaHe 4ucia OOYy4alollMXCsl, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKEHHS] OOpa3oBaHUSI 10 Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOYasl MpernojaBaHie MaTeMaTUKKU, MaTeMaTUYECKUE UCCIEOBaHMUSI,
paboty B chepe mHPOPMAIMOHHBIX TEXHOJOTUH U JPYTUX, a Takke oOecreueHus
JUISL KQXKI0T0 00y4aroIierocss BO3MOXKHOCTU JIOCTHXKEHUSI MAaTEMaTHYECKOM TOATOTOBKH
B COOTBETCTBMU C HEOOXOAMMBIM €My ypOBHEeM. VIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MporpaMMa Mo MaTeMaTHKe yriayOJI€HHOTO YPOBHSL.

B snoxy nudposoit Tpanchopmaimu Bcex cdep UYEIOBEUECKOW ACSTEIHHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpolleu
MaTEMaTUYECKON MOATOTOBKU. DTO OOYCIOBJICHO TE€M, YTO B HAIIIA JHU PACTET YMCIIO



CTIICIMAIBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHUEM MAaTeMaTHKH:
u B chepe DKOHOMHKH, U B OM3HECE, W B TEXHOJOTHMYECKHX OOJIACTAX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr o0OydYarolmuxcs, s KOTOPBIX
MaTeMaTHKa CTaHOBUTCS 3HAUYUMBIM MpeaMeToM, ¢yHIaMEHTOM o0pa30oBaHMS,
CYIIIECTBEHHO pacIIupsieTcs. B HEro BXoasT HE TOJIBKO 00yJaroniuecs, TUIaHUPYIONTHe
3aHUMAThCS TBOPUECKONM M HCCIENOBATEIbCKOW paboTol B 00JIaCTM MaTEeMaTHKH,
nHpopMaTuKu, PU3UKU, IKOHOMUKH U B APYTUX 00JACTAX, HO U T€, KOMY MaTeMaTHUKa
HY>KHa JIJIS1 UICTI0JIb30BaHUsI B IPOQECCUSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknanHas 3HAYMMOCTH MaTeMaTHKH OOYCJOBJIEHA TE€M, 4YTO €€ MpPeIMETOM
SBISIIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (PYHKIMOHAIBbHBIE 3aBUCUMOCTH M  KaTerOpUH
HEONpPeACIEHHOCTH, OT IPOCTEHMINMX, YCBAaMBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JOCTAaTOYHO CJIOKHBIX, HECOOXOAUMBIX JJI Pa3BUTHUSI HAYYHBIX U TEXHOJIOTHYECKHUX
unei. be3 KOHKpEeTHBIX MaTEeMaTUYeCKUX 3HAHUHN 3aTPYJHEHO MOHUMAHUE MPHUHITUIIOB
YCTPOMCTBA M UCIOJIB30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUATHE W UHTEPIpETALUS
pPa3HOOOpa3HOW  COIMANbHOW, HIKOHOMHYECKOW, MOJMUTUYECKOW  UH(pOpMaIuH,
Manodh(PeKTUBHA TTOBCEIHEBHAS TMpPAaKTUYECKas IeATelIbHOCTh. Bo MHorumx cdepax
poQeCCUOHATBHON EATEILHOCTH TPEOYIOTCSI YMEHUSI BHITIOJIHATD PACYETHI, COCTABIIATh
QNTOPUTMBI, TPHUMEHATh (POPMYJIBI, MPOBOAUTH T'COMETPUYCCKUE M3MEPCHHUS M
MOCTPOCHUSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJACTABISTH HHPOPMAITHIO
B BUJIE Ta0JINII, TUarpaMM U rpaikoB, MOHUMATh BEPOSITHOCTHBIM XapakTep ClIydyalHbIX
COOBITHIA.

OnHOBpEeMEHHO C pacuiupeHueM chep MPUMEHEHUsT MaTEMAaTUKU B COBPEMEHHOM
obmiecTBe BCE 0Oojiee BaKHBIM CTaHOBUTCS MAaTEMaTHYECKUM CTHJIb MBIIUICHHS,
MPOSIBJISIONIMICS B OMNPEACTIEHHBIX YMCTBEHHBIX HaBblkax. B mporecce u3ydeHHs
MaTeMaTUKU B apceHal NpUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa30M BKIIIOYAOTCS MHIYKLIMS U ACAYKIMS, 0000IICHNE M KOHKPETU3AIUs, aHAIN3 U
CUHTE3, KJIaccuukaius U cucteMarusaius, adctparupoBanue u aHajaorusi. OObeKThI
MaTeMaTHYCCKUX YMO3aKIIOUEHUH, TIpaBUja HMX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHM3M  JIOTHYECKHUX  TIOCTPOSCHHMM,  CIOCOOCTBYIOT  BBIPAOOTKE  yMCHUS
dbopmynupoBaTh, OOOCHOBBIBATh U JOKAa3bIBaTh CYXJACHUS, TEM CaMbiM (OPMUPYIOT
JOTUYECKUH CTWJIb  MBIIIIEHUS. Beaymas poib  NPUHAMJICKUT MaTeMaTHKE
B (DOPMUPOBAHUU ATTOPUTMHUUYECKON KOMITOHEHTHI MBIIUICHUS U BOCIHUTAHUU YMEHUI
JNEeWCTBOBAaTh IO 3aJaHHBIM  aJrOpPUTMaM, COBEPIICHCTBOBATh H3BECTHBICE U
KOHCTPYHMpOBaTh HOBBIE. B mpoliecce pemieHust 3aad — OCHOBBI MJII OpraHU3aluu
y4eOHOM JEsITEIbHOCTH Ha YypoKax MaTeMaTUKU — pPa3BUBAIOTCA TBOpUECKas U
MIPUKIIaIHAS] CTOPOHBI MBIIUICHHS.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh Y OOYUYaAIOIIUXCS TOUYHYIO,
pallMOHAJIBHYI0 U WH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HauOoyiee MOJIXOJSIINE
SI3BIKOBBIC, CUMBOJIMYECKUE, TpAPUUYECKUE CPEACTBA I BBIPAKEHHUS CYXKICHUU WU
HaIJISAHOTO UX MPEJICTaBICHUS.



Heo0xoaumMbiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCS 00I1Ie€ 3HAKOMCTBO C METO/IaMH MTO3HAHUS JE€HCTBUTEIBLHOCTH, IPEACTABICHHUE
0 MpeaMere W METOAE MaTeMaTHUKH, €ro OTJIMYMAX OT METOJOB E€CTECTBEHHBIX H
IYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MAaTeMaTHKU ISl pelleHUs
HAYYHBIX U MPUKJIAAHBIX 3a/a4. TakuM 00pa3om, MaTeMaTH4eckoe o0pa3oBaHHE BHOCUT
CBOM BKJIaJl B (hOPMHUPOBAHUE OOIIIEH KYJIbTYphI YeJIOBEKA.

N3yueHne MareMaTHKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKA,
MOHMMAHUIO KPacoThl M W3SIIECTBA MAaTEMAaTUUYECKUX PACCYXKICHHUM, BOCHPUSITHUIO
TreOMETPUUECKUX (POPM, YCBOCHHUIO I CUMMETPHUHU.

[TpuoputeTHbIMU LIETISIMH 00yueHus MaTemaTrke B 10—11 kiaccax Ha yriry0iaEHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCS:

dbopMHupOBaHUE IIEHTPAIBHBIX MAaTEeMAaTHYCCKUX TMOHATUN (YHUCIIO, BEJIMYWHA,
reoMerpuyeckas (Qurypa, TmnepeMeHHas, BEpOSTHOCTb, (YHKIMS, MPOU3BOHASA,
MHTErpai), 00eCneYnBaIOIINX TPEEMCTBEHHOCTh U EPCIEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3oBaHMs 00yYaIOUINXCS;

MoJIBeICHHEe OOyYaromMXcsi Ha JOCTYIMHOM /Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOIEro MUpa, TOHUMAaHUIO MAaTEMATHUKU KaK YacTH
o0111e# KyJIbTyphl UEJIOBEUYECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEN O0O0yYaromuxcs,
MMO3HABATEJIbHOM AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTU MBIILICHHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHre (YHKIHMOHAIBHOM MaTeMaTUYECKOW TIpPaMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTEMaTHYECKHE AaCMEKThl B PEATbHBIX JKU3HEHHBIX CHUTYaIUsX
U TpU M3YYCHUH JPYTUX Y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMynupoBaTh HMX Ha A3BIKE MATEeMAaTHKH H  CO37aBaTh
MaTeMaTHYECKHEe MOJICNIM, TMPUMEHSATh OCBOEHHBIM  MaTEeMaTHUUECKUW  ammapar
JUISL PEIICHUS TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/iad, WHTEPIPETUPOBATh U OIICHUBATH
NOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMHU cojiepkaHusi MateMaTtuk B 10—11 kmaccax yrimyOaéHHOTO
ypoBHsL  sBIsAIOTCA: «Yucnma uW - BbIUUCIEHUs», «Aunredpa» («AnreOpanueckue
BBIPOKEHUS», «YpaBHEHHS U HEPABEHCTBa»), «Hauama maTeMaTHYECKOro aHallu3ay,
«T'eometpusi»  («['eomerpuyeckue ¢urypel W HUX CBOMCTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYMH»), «BepoATHOCTh U cTaTUCTUKa». JlaHHBIE JHHUU
Pa3BUBAIOTCS MapajljIeNIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO
HE HE3aBUMCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAKTE U B3auMoJiercTBuu. Kpome 3toro,
X OOBEIUHSET JIOTUYECKash COCTABJIAIONIAS, TPAIUIIMOHHO TPHCYIAs MAaTeMaTHKE U
IPOHU3BIBAIONIASE BCE MaTEeMaTHYECKUE KypChl M COJAEpXaTeJbHbIC  JIMHHM.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHME «yMEHHE ONEPUPOBATH MOHATUSIMHU:
omnpenereHnue, akCuoMa, TEeopema, CIeICTBHE, CBOMCTBO, MPU3HAK, J0KAa3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYIHUpPOBKHM,  ymMeHHUE  (GOpMYIHpOBaTh  OOpaTHOE |
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, TMPUBOJAUTH MPUMEPHI U  KOHTPHPHUMEPHI,



UCIIOJIb30BaTh METOJI MAaTEMaTUYeCKOM WHAYKIMU, TMPOBOAUTH JIOKa3aTeJIbHbIE
pacCyXKJIeHusT TMpd pEelICHWH 3a/ad, OLEHHUBATh JIOTMYECKYIO0 MPABUIBHOCTH
paccyXJIeHUIH» OTHOCUTCSA KO BCEM YYEOHBIM KypcaM, a (OPMHpPOBAHUE JIOTUYECKUX
YMEHUHN pacrpenensieTcss Mo BCeM rojiaM OOy4YeHHUsi Ha YPOBHE CpEIHEro OoOIlero
oOpazoBaHws.

B cootBercTBUn ¢ ®I'OC COO MaremaTuka sIBIsSETCS 005S3aTEIbHBIM MPEIMETOM
HAa JAHHOM YypoBHe oOpa3oBaHusa. Hacrosmei mnporpamMMoll 1O MaTeMaTHKe
npeaycMaTpuUBaeTCsl M3ydeHHe ydeOHOoro mpeamera «MaremaTHKa» B paMKax TpEX
y4eOHBIX KypcoB: «Anredpa U Havajla MaTeMaTHYECKOTo aHanu3a», «['eomeTpusy,
«BeposTHOCTh M cTaTtucTKa». OOPMUPOBAHHUE JIOTUUECKUX YMEHUM OCYIIECTBISACTCA
Ha TPOTSHKEHUHM BCEX JIET OO0y4YeHHs Ha ypOBHE CpeAHero ooOiiero oOpa3oBaHUf,
a DJIEMEHTHI JIOTUKHM BKJIOYAIOTCS B COJIEpKAHUE BCEX HA3BAHHBIX BBINIE YUYEOHBIX
KYPCOB.

OO0miee KOJMYECTBO YAcOB, HANpaBICHHBIX HA  M3y4YCHUE MaTeMaTHUKU
Ha yriry6senHoM yposHe — 544 B 10 kmacce — 272 gaca (8 wacos B Henemo), B 11 kmacce —
272 gaca (8 4acoB B HEJIEIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUbI
IO MATEMATHUKE HA YPOBHE CPEJTHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

COPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMKA OOYYAIOIIErocss Kak aKTHBHOTO H
OTBETCTBEHHOTO WIECHA POCCHUCKOro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHYCCKHUX
OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABICHUH, IPOLIEAYP IPasKIaHCKOTO
obrrectBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE B3aMMOACHCTBOBATH C COLUATBHBIMHU
UHCTUTYTaMHU B COOTBETCTBHMHU C MX (QYHKIHUIMHU U Ha3HAYCHUEM;

2) MAaTPHOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TpaXJTaHCKOW HACHTUYHOCTH,  YBaKCHUS
K IPOIUIOMY M HACTOSIIIEMY POCCUHMCKOM MAaTE€MaTUKH, ILEHHOCTHOE OTHOIIEHUE
K JOCTIKCHUAM POCCHUHUCKHUX MAaTEMAaTUKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI,
WCIIOJB30BAaHUE JTUX JIOCTMIKEHMM B JIPyrMX HaykaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, OSTUYECKOTO TOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAyKHW U JEATCIIbHOCTHIO YUYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAsg OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHWUW, PACCYKICHUN, BOCIPUUMYUBOCTH
K MaTEMaTHUYE€CKUM aCIEKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCIATAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUS TPHMEHATh MaTeMaTHYECKHE 3HAHHMS B HMHTEpecax
37I0pOBOTO M 0Oe30macHoro obpasza >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0pPOBBIO  (3I0POBOE THUTaHWE, COAJaHCUPOBAHHBIM PEKHUM 3aHATHH W OT/ABIXA,
perynspHas gundeckas aKTUBHOCTD), (U3NYCCKOE COBEPIIICHCTBOBAHUE MPH 3aHATHSIX
CIIOPTHUBHO-03/I0POBUTEIILHON JESTEIIBHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0WS, MHTEPEC K Pa3IuIHBIM
chepam mpodecCHOHANTBHOW NESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u ¢
MPWIOKEHUSIMA, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymie mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKM3HCHHBIE IUTAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSIKECHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTHYECKHUX 3aJa4 MaTeMaTHUECKON
HaIPaBJICHHOCTH;



7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHUE BIUSHUS COIMAIBHO-
IKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COITUAILHON CPe/Ibl, OCO3HAHUE
r100ambHOTO  XapakTepa HKOJOTHMYECKUX TIpoOJieM, OpHCHTAlUs Ha MPUMCHEHHE
MaTeMaTHUECKUX 3HAHWW JUIsI pelIeHHsl 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpembl,
IUTAHWPOBAHKE TIOCTYITKOB M OIICHKH WX BO3MOXKHBIX TOCIIEIACTBHHA JIJISI OKPYIKAIOMICH
CpeIbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOILECTBEHHOM MPaKTUKU, IOHHMMaHUE MaTEeMAaTHUYECKON HayKH Kak
cdepbl UeIOBEUECKOUN AESITEbHOCTH, 3TANlOB €€ pa3BUTHUS U 3HAUMMOCTHU JJIsl pa3BUTHUSA
UMBUJIM3ALMM, OBJAJCHUE SI3bIKOM MATEMAaTHKA M MaTEMaTUYECKOM KYJIbTypoul
KaK CpEACTBOM IIO3HAHUS MHUpPA, T[OTOBHOCTb OCYLIECTBJISATh IPOCKTHYIO U
UCCJIEI0BATENBCKYIO I€ITEIbHOCTh UHANBUYABHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pe3ynbrare u3ydeHHs MaTeMaTHKW Ha YPOBHE CPEIHEro oOIIero oopa3zoBaHuUs
y oOyuarorierocst 0ynyT copMupoBaHbl MO3HABATENbHBIE YHUBEPCAJIbHBIE YYEOHBIC
JNEeUCTBUSI, KOMMYHHKATUBHBIE YHHUBEpPCAJIbHbIE Yy4eOHbIC IEHCTBUS, pPETYISTUBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICHCTBUS, COBMECTHAS JEATEIBHOCTD.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIC JEUCTBUS
Bba3oBble Jjoruyeckmne 1eMCTBUSA:

BBISIBIIATH WM XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKA MaTeMaTHYECCKUX
00BEKTOB, TMOHSATHUN, OTHOUICHUN MEXKIy MOHATHSMHU, (HOPMYIUPOBATH OIpEaesICHUs
MOHSATUH, YCTaHABJIMBATH CYIIECTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
JUTsE 00001IIEHUSI U CPaBHEHUS, KPUTEPUN TTPOBOAMMOTO aHAIIN3A;

BOCTIPUHUMATh, (POPMYITUPOBATH U MPEOOPA3OBHIBAT CYKICHUS: YTBEPIUTEIHHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIME, YCIOBHBIE;

BBISIBIISITh MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W U TMPOTHUBOPEUUS
B (akrTax, MaHHBIX, HAOMIONCHUSIX W YTBEPKACHHSIX, MpeyiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

JIeNIaTh BBIBOJIBI C MCTIOJF30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJTIOYeHUN, YMO3AKIIOUCHU TT0 aHATIOTHH,

NPOBOJUTH CAaMOCTOATEIBHO JIOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUN
(mpsiMBIe W OT TPOTHBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOJWTH MPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KIECHHUS U BBIBOBI;

BBIOWpPATH COCO0 pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus1, BRIOMpaTh HanboJee MOIXOIANINA C yUETOM CaMOCTOSITENIHO BbIIETICHHBIX
KPUTEPUEB).



Bba3oBnle ucciaenoBareabCcKue JeCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHUS,
dbopMyIUpOBaTH BOMPOCH], (PUKCUPYIOIIKE MPOTHBOpEUYne, Mpo0IeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, ()OPMUPOBATH TUTIOTE3Y, apPTYMEHTHUPOBATH CBOIO MIO3UITUIO, MHCHHE,

MPOBOJUTh CaAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIIeIOBaHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SBJICHMS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]1y 00BEKTaMU, SBJICHUSMHU, IMPOIECCAMMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0OOOIIEHHUS M BBIBOABI 10 pe3yjbTaTam
MPOBEJAEHHOTO HAOJIIOACHUS, UCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
PE3YNIBTaTOB, BHIBOJIOB M 000OIICHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE TMPOLECCA, a TAaKXKE BbIJIBUTaTh
MPEIIOIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ undpopmanumeii:

BBISIBIISITH Je(OUIIUTHI MHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOIIPOC
U JUIs1 PEIICHUS 3a/1a4H;

BbIOMpATh WH(OpPMAIUI0O W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W WHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
MpEJCTaBIICHHUS;

CTPYKTYypUpOBaTh HWH(OpMAIMIO, TMPEACTABISATE €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAJEKHOCTh MH(GOPMAIIMU MO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe eiiCTBUMA:

BOCIIPHHUMATh U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
¥ IIeTISIMU OOILEHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOIy PEIICHHsI 33a]a4i, KOMMEHTHPOBATh
NIOJTYYCHHBIN Pe3yJIbTar;

B Xole OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMbl, pelacMOl 3a/iadyd, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHUS,
COIIOCTaBJISTh CBOU CYXICHHSI C CYXACHUSAMHU JPYrUX YYacTHUKOB JUAJIOTa,
0OHapyXKMBaTh Pa3IMuMe U CXOACTBO IMO3UIIMI, B KOPPEKTHOUN GopMe HopMyTupoBaTh
pa3HOTIacHsl, CBOM BO3PaKEHUS;

NPEACTABIATh PE3yJabTaThl PEIICHUS 3a/Jadyd, DKCICPUMEHTA, HCCIICIOBAHNUS,
NPOEKTa, CAMOCTOSITENIFHO BBIOMpaATh (opMaT BBHICTYIUICHHS C y4€TOM 3ajaad
MPE3CHTAINN U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIE YHHBEpPCAJIbHbIC Y4eOHbIE JEHCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCO0 pelIeHus C yUETOM
UMEIOUINXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M
KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOM MH(POpPMALIUU.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IIO3HABATEIBHOM pedeKCHU KaK OCO3HAHHUS COBEPIIAeMbIX
JNEHCTBUM W MBICIUTENBHBIX TPOIECCOB, MX PE3yJIbTAaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTPOJISl Tpolecca M pe3yjbTaTra PEHICHHs MaTeMaTHYecKOi
3aauu;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pEIICHUU 3a/ayH,
BHOCHTb KOPPEKTHUBHI B JESTEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa €M U YCIOBHSIM, OOBICHATH MPUUYHUHBI
JOCTUKECHUS WM HEIOCTHKECHHSI Pe3yJIbTaTOB ACSITEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eSITEJIbHOCTD:

NOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAHIHOW U UHUBUYaIbHOU pabOThI
Opy pElIeHHH Yy4eOHbIX 3a]ady, NPUHUMATh LEJb COBMECTHOW JAESITENbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paboThl, pacmpelnensTb BHIbI padoT,
JIOTOBapuBaThCs, OOCYXKIaThb MpPOLIECC U pe3ynbTrar paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE LITYPMbI» U UHBIE), BHITOJIHATH CBOIO YacTh pPadOThl U KOOPIAUHUPOBATH CBOU
JEHCTBUS C APYTMMHU YiI€HAMH KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B 00U
OPOJIYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTrHble pe3yabTaTbl OCBOCHHUS (enepanbHO paboueid  IpPOrpaMmbl

M0 MaTeMaTHKe MPEACTABJICHBI MO ToJaM OOY4YEHUsI B paMKaxX OTIEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jieiax HACTOSIICH MporpaMMBl.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIINCKA

VYuebHsbIil kypc «Anredpa U Hayajga MaTEMAaTHUUYECKOTO aHANIM3a» SIBISETCS OJHUM
U3 Haubosiee 3HAYMMBIX B MpPOTpaMMe CpeAHEero oOIiero oopa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH O0ECIeYMBaET MHCTPYMEHTAJIbHYI0 0a3y sl U3Y4YEHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (OPMUPYET JOTUYECKOE U
abCTpaKTHOE MBIIUICHUE OO0yYarouuxcsi Ha YpOBHE, HEOOXOJUMOM JJisi OCBOCHUS
uHGOpMaTUKU, OOILIECTBO3SHAHMS, HCTOPHM, CIOBECHOCTH U JAPYTUX JAUCIMILIINH.
B pamkax pgaHHOTO y4eOHOro Kypca OOydYarouiuecs OBJIQJICBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW HayKd, KOTopas  (QOpMyJIHpYyeT CBOM  JOCTHIKCHUS
B MaTeMaTU4YeCKoOu opme.

VY4eOHbll Kypce aireOpbl M Hauaja MaTeMaTUYeCKOro aHaJIN3a 3aKJablBaeT OCHOBY
JUISL  YCIEUIHOTO OBJIQJICHUS 3aKOHAMU (DU3UKU, XUMHUHM, OWOJIOTMH, TOHUMAHUS
OCHOBHBIX TEHJEHIIMN pa3BUTHUS SKOHOMUKH W OOIIECTBEHHOW >KM3HHU, IO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh WX I JalbHEHMIIEro oO0pa3oBaHUs W B IOBCEIHEBHOU
*u3HM. B TO ke  Bpems  oBiajgeHue  aOCTPaKTHBIMH U JIOTUYECKHU
CTPOTrMMH KOHCTPYKIHUSIMU aireOpbl U MaTeMaTHYECKOTO aHalli3a pa3BUBAECT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKa3bIBaTh YTBEPKICHUS
C TOMOIIBI0 HMHIYKIIMM M PACCYKJIaTh NEAyKTUBHO, HCIIOJIB30BaTh 000OIIEHUE U
KOHKpETU3alMlo, aOCTparupoBaHWE€ W aHAJIOTHIO,  (POPMHUPYET  KpPEAaTUBHOE
Y KPUTHYECKOE MBIIIUICHUE.

B xone uzyuenus: yueOHOTo Kypca «Anredpa u Hauajia MaTeEMaTHYECKOTO aHAIIA3a
oOy4aronyecs MoJy4atoT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 33]1a4, CAMOCTOATEIbHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENEd pealbHbIX CHUTYallMil, WHTEpIpETalHU
NOJIYYEHHBIX PELIEHUM, 3HAKOMSTCS C MIPUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU U KX
aBTOpaMHu.

VYuebHbIi Kypc 001a1aeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcss Kak dYepe3 yueOHBbIM MaTepuall, CIOCOOCTBYIOMIUNA (OPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crietuPuky yueOHoM AesTeIbHOCTH, TpeOytouen
MPOJIOIKUTEILHON KOHIIEHTpPAllMM BHUMAHMS, CAMOCTOSITENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ynbTarT.

B ocHoBe Meroauwku oOydeHwsi anreOpe W HavajaM MaTEMaTHYECKOTO aHaln3a
JICKUT JAEATETbHOCTHBIN MPUHIIUI O0YYEHUS.

B cTtpyktype yueOHOTO Kypca «Anredpa M Hayajga MaTEMaTHYECKOTO aHAU3a»
BBIJICJICHBI CJIEAYIOIINE COAECPIKATENBHO-METOIMUECKUE IMHUN: «HHCIIa M BBIYUCIICHUSD,
«DyHKkIMK U rpapukn», «YpaBHEHHs M HepaBeHCTBay, «Hauama maremMaTnyeckoro
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aHanuza», «MHoXecTBa M JIOTHKa». Bce OCHOBHBIE COJEpKATETHbHO-METOUYECKUE
JMHUY W3y4YalOTCs Ha MPOTSHKEHUU ABYX JIET OOyYEeHHS Ha ypOBHE CPEIHEro OOIIero
00pa3zoBaHMsi, €CTECTBEHHO JOTMOJHSS APYr APYra M MOCTEIEHHO HACHIMASICh HOBBIMH
TeMaMH U paszenaMu. JlaHHbIH y4eOHBIA KypcC SIBIISETCS MHTEIPATUBHBIM, TTOCKOJIBKY
o0benuHsET B ceOe COMepKaHNe HECKOJBKUX MAaTeMATHUYECKUX TUCITUTLINH, TAKMX Kak
anredpa, TPUTOHOMETPHSI, MATEMAaTUYECKUN aHaIU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCKast
joruka u npyrue. [Io mepe Toro kak oOyuyaroiiyecs OBIaJeBalOT BCE Oojee MMUPOKUM
MaTeMaTHYeCKUM  allapaToM, y HHX TOCIEAOBATeIIbHO  (OpPMHUPYETCS H
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEaJbHOW CUTYaIlHH,
NPUMEHSATh 3HAHWS, TOJYYCHHBIC TPH HM3YUYCHUH YYEOHOTO Kypca, IS PEIICHHS
CaMOCTOSITENIbHO  C(POPMYJIIMPOBAHHOM  MaTeMaTWUyecKoW  3ajadyd, a  3aTeM
UHTEPHPETUPOBATH CBOM OTBET.

ConepxkarenbHO-METOAUYECKass JIMHUS «UuWcina W BBIYUCICHHS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB HCIOJb30BAHUS JACHUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HAyaTO Ha ypOBHE OCHOBHOTro oOmiero oOpaszoBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHusi 0cO00€ BHUMAaHHE yJlenseTcss (POPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYKCIICHUM, BKIIIOYAIOMIMX B c€0s MCHOJIB30BAHHUE Pa3IMYHBIX (OPM 3alucH 4ucia,
YMEHHUE JeNlaTh NPHUKUIKY, BBIMOJIHATh NPHUOIMHKEHHBIC BBIYMCICHUS, OIICHUBATH
YHUCJIOBBIE BBIPAXKEHUS, pabdOTaTh C MaTEeMaTHYECKUMU KOHCTAHTaMH. 3HAKOMBIE
00ydJaronmuMcsT MHOKECTBA HATypaIbHBIX, IENBIX, PAIMOHANBHBIX M JTCUCTBUTEIIBHBIX
YHUCEN JOTOJTHAIOTCS MHOKECTBOM KOMIUICKCHBIX YHCE. B KaXa0M U3 ATHX MHOXKECTB
paccMaTpUBaIOTCsl CBOMCTBEHHBIE €My crenuduueckue 3aaud U ONEepalvu: JIeJICHUue
HalleJ0, ONEPUPOBAHME OCTATKAMM HA MHOXKECTBE LEJBIX 4YHCEN, 0COOble CBOMICTBA
pallMOHANBHBIX WM HWPPAINMOHATIBHBIX YHCEN, apu(PMETHUYECKUE OIepaluu, a Takke
W3BJICUCHUE KOPHS HATypajJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaromapss mocnenoBaTeIbHOMY PACIIMPEHUI0 Kpyra HCIOJNb3yeMbIX 4YHUCET U
3HAKOMCTBY C BO3MOXHOCTSIMM HX TPUMEHEHMS JUIsl PEIICHHS pPa3IUYHBIX 3a7a4
dbopMHpyeTCs TIPEACTABICHHE O EIWHCTBE MATEMAaTHKH KaK HaykKd HW e€ poyr
B TIOCTPOCHUHM MOJIEIEeH peasbHOr0o MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHne u
KOHKpETH3aIHsI.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PeAIM3yeTCs Ha MPOTIKEHUU BCETO 00yUCHUS
Ha YPOBHE CpeJHero o01ero o0pa3oBaHusl, TOCKOJIbKY B KaxaoM paszene [Iporpammbl
NPEIyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3anad. B pesynbTaTe oOyuarommecs
OBJIQJICBAIOT PA3IUMYHBIMA METOJIAaMU PEIICHUS PaAIlMOHAIBHBIX, HPPAIlMOHAIBHBIX,
MOKA3aTeNIbHBIX, JJOTAPU(PMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABCHCTB U
CHUCTEM, a TakXke 3ajad, cojepxkanux napamerphl. [losydeHHBIE yMEHUS MIUPOKO
UCIIOJIB3YIOTCSI TIPH UCCIIEAOBAHUM (PYHKITUN C MIOMOIIBIO TIPOM3BOIHOM, MPU PEIICHUN
NPUKJIAIHBIX 3a7a4 W 3a7a9 Ha HAaXOXKICHUE HAMOOJBINNX W HAUMCHBIINX 3HAYCHUH
dbyukiuu. JlaHHas cojeprkaTeiibHasl JUHUS BKJIOYaeT B cels Takxke (opMupoBaHue
YMEHUW BBINONHATH pacdy€Tel 1Mo (QopmynaMm, MmpeoOpa3oBaHUsl palMOHAIBHBIX,
UPpalMOHATIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKCHHMA, a TAKKE BBIPAKEHUH,
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CoJepXKaIllUX CTerneHu u Jjorapudmel. braromapss wu3ydeHHIO ainredpandeckoro
Marepuajiia MPOUCXOAUT JajbHEWIlee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00yJaromuXxcsi, GOPMHUPYIOTCS HABBIKH ACTYKTUBHBIX PACCYXKACHUHN, paOOTHI
C CUMBOJIbHBIMH (pOpMaMu, MPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC
paBeHCTB U HepaBeHCTB. AunreOpa mnpemaraet 3()QEKTUBHBIE HWHCTPYMEHTHI
JUTA PEUICHUS MTPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISAIHO JEMOHCTPUPYET
CBOM BO3MOYXHOCTH KaK A3bIKa HAyKH.

ConepxarenpHo-MeToAudeckass  JguHUA  «DyHKMM W rpaduKu»  TECHO
neperieTaeTes ¢ APYyruMy JIMHUAMU Y4eOHOTO Kypca, IMOCKOJIBKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTEneHHOW,
MOKa3aTeIbHON, JOorapu(PMUIECKOW M TPUTOHOMETPUYECKUX (PYHKIIMM, UX CBOMCTB U
rpauKoOB, HCIOJb30BaHUE QYHKIUNA I pEmICHHWS 3a7ad W3 JPYruX Y4eOHBIX
MPEIMETOB U PEAUTLHON dKU3HU TECHO CBS3aHO KaK C MAaTEMATUUYECKUM aHAJIU30M, TaK U
C pelleHHeM ypaBHEGHHMH W HepaBeHCTB. IIpu 3ToM OojbIIoe BHUMAHUE YIIEISICTCS
GbOpMUPOBAHUIO YMEHHSI BBIpaXKaTh (POpMyraMy 3aBUCHUMOCTH MEXKIY Pa3IMUYHBIMU
BEJIMUMHAMH, HCCIICIOBATh IMOJyYeHHBbIC (DYHKIMH, CTPOUTHh HX rpadukud. Matepuan
ATOM COJICPKATEIBHON JTMHUU HALIEJIEH HA PA3BUTHUE YMEHUI U HABBIKOB, MO3BOJISIIOIINX
BBIpaXKaTh 3aBUCHUMOCTH MEXIY BEJIMUYMHAMHU B Pa3IMuHON (opMe: aHAIMTUYECKOH,
rpaduyeckoi u ciaoBecHOH. Ero uzydenue cnocoOCTBYeT pa3BUTHIO aJITOPUTMHUIECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHHWI0 M  KOHKPETU3AllMH, HCIOJb30BAHUIO
aHaJIOTuH.

ConepxarenbHas JHUA «Hadama MareMaTM4ecKoro aHajau3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MAaTE€MAaTHYECKHX, TaK W MPUKIAAHBIX 3a/]ad,
JOCTYMHBIX 00YyYarOIUMCS, TaK KaK Y HUX MOSIBIISETCS] BO3MOXKHOCTh CTPOUTH rpaduku
CJIOKHBIX (DYHKIIWMN, ONIpeaessaTh UX HaUOOJBIINE U HAMMEHBIIINE 3HAYCHUSI, BEIYUCIISITh
iomaau Guryp u o0bEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHHMS mpolieccoB. [laHHas
colepkKaTesibHas JIMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTHA TOCTPOEHUSI MATEMATUUYECKHUX
MOJICJIEW pPEAJIbHBIX  CUTyallud, I[I03BOJISIET HAXOJAUTh HAWIYyUllee PEIICHHUE
B MPUKJIAIHBIX, B TOM UYHCJE COLMAJbHO-IKOHOMUYECKUX, 3ajJlayaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOrO0 aHajdu3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(GhopMaIbHO-JIOTHYECKOTO W KPEaTUBHOT'O MBINUICHUS, (POPMHUPOBAHHMIO YMEHHUI
pacno3HaBaTh MPOSABJIEHUS 3aKOHOB MATEMaTUKXW B HAyKe, TEXHHKE U MCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIIAIOIIMXCS pe3yJibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUS
MaTEeMaTHUKH KaK HayKH, ¥ 00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKas JIMHUS «MHOXECTBA U JIOTUKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMAaTHUYECKOM JIOTUKU. TE€OpETUKO-MHOXKECTBECHHbIC
MPEJCTABJICHNUS] TMPOHU3BIBAIOT BECh KYpC IIKOJBHOW MAaTeMaTUKXW W TpeIjiararoT
HauOoJiee YHUBEPCATbHBINA S3bIK, OOBEAMHSIONIMI BCE pas3jiesibl MaTeMaTUKU U €&
MIPUWIOKEHU, OHU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE TUCIUIUITUHBI U UX TPUITIOKCHUS
B eauHoe Ienoe. [loaToMy BaXHO [1aTh BO3MOXKHOCTH OOYydYaroliemMycsi MOHHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHUKH M HCIOJb30BaTh €ro

13



JUTSL BBIPQXKEHUSI CBOMX MbIcHe. J[pyruM BakKHbIM MPU3HAKOM MATEMaTHKU KaK HayKu
cleAyeT TpU3HATh CBOWCTBEHHYIO €W CTpPOroCTh OOOCHOBAaHUM U CIIEIOBAaHUE
ompeneEHHBIM TPaBUJIAM ITOCTPOEHUS JOKA3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTUYeCKOM JIOTMKA  CHOCOOCTBYET  Ppa3BUTHUIO  JIOTUYECKOTO  MBIILICHUS
00ydJaronmuxcsi, TO3BOJSIET UM CTPOWTH CBOM PACCYXKICHUS HA OCHOBE JIOTHUECKHX
npaBuil, OPMHUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueb6HOM Kypce «Anrebpa v Hadyajla MATeMAaTHYECKOTO aHAJIM3a) MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJIETUPOBAHMS, KOTOpbIE MPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBHIKOB TIOCTPOCHHS MOJENICH peaJbHBIX CHUTYaIlMi, WCCIICIOBAHUS
ITUX MoOJeNied C TOMONIbI0 anmapara aiareOpbl W MaTeMaTH4ecKOro aHalu3a,
UHTEPIPETALUA TOJYYCHHBIX pe3yibTaToB. Takue 3aaHusi BIUICTEHbI B KaxAbIA
U3 Pa3feiioB TPOrpPaMMbI, TOCKOJBKY BECh MaTepHall Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl NIl PEIIeHUs TMPUKIATHBIX 3adad. [lpu  permeHun peanbHBIX
MPAKTUICCKUX 3a7a9 OOyJaroIIHecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh AHAIOTHIO, 0000mATh WU
KOHKPETU3UPOBATh MpodsieMmy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIATHBIX 33/1ad OpPTaHU3YyeTCS B TIPOIECCe M3YYEHHUS BCEX TEM y4eOHOTO Kypca
«Anrebpa u Havasia MaTeMaTHYECKOTO aHATTN3ay.

Ha usyuenue ydyeOHOro Kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHAIM3a»
orBomutTcst 272 4daca: B 10 xmacce — 136 gacoB (4 waca B Heneno), B 11 kmacce —
136 vacoB (4 yaca B HEZIEITIO).

COJEPXXAHUME OBYYEHUA
10 KJTIACC

Yuciia v BHIYUCICHUS

Panronansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JOpOOU, TMPOIICHTHI,
OeckoHeuHble Tiepuoanyeckue apoodu. [Ipumenenne npobeii u MPOIEHTOB IS PEIICHUs
NIPUKIIAIHBIX 33J1a4 U3 PA3JINYHBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU.

JlelicTBuTENbHBIE  Yucla.  PanuoHalbHBIE W MPpAlUMOHAIBHBIE  YHUCIA.
ApudmMernueckue onepanuu ¢ ASHCTBUTEIBHBIMHA YUCIaMU. MOyb IEHCTBUTEIIBHOTO
yucia u ero cBoiictra. [IpulmmkEHHbIC BEIUUCIICHUS, TIPaBUIa OKPYTICHUS, TPUKUIKA U
OIICHKA PEe3yJIbTaTa BIYMCIICHUM.

Crenenb ¢ nensIM mokazareneM. bunom Herotona. Mcnosp3oBanue mMoaXoasInen
dbopMBl 3amuMCH JACUCTBUTENBHBIX YHCEN JUIsl PEIICHUS TMPAKTHUYEeCKUX 3a7ad U
MPECTABICHUS JAHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢ pauMOHAIBHBIM  IIOKa3aTeieM ©W €€ CBOMCTBa, CTENEHb
C IEUCTBUTEJILHBIM IIOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JleciTuuHble U  HaTypaJbHbIE
JgorapupMsl.
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CHHYyC, KOCHMHYC, TaHI'€HC, KOTAaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa U TOXAECTBEHHbIE IPEOOpPa30BaHus. Y paBHEHHE, KOPEHb YPAaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHMST W ypaBHEHUsA-CIEACTBUA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOABI PEHIEHUS LEIbIX W JAPOOHO-PALMOHAIBHBIX YpPaBHEHUWA H
HEPABEHCTB. MHOIOUYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOro4JIeHa Ha MHOTOYJICH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ nenbiMu ko3¢ duuuentamu. Teopema
Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHN U KOPHH.

WppaurionaneHbie ypaBHeHHsS. OCHOBHBIE METOJIbl PEIIECHUS HPPALHOHAIBHBIX
YPaBHEHUM.

IToka3atenbHble ypaBHEHMS. (OCHOBHBIE METOJBI pEUIEHUS IMOKa3aTeJIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PELICHUs JOTrapuPpMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem MMHENHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHH.
Onpenenutens MaTpuipl 2X2, €ro r€OMETPUYECKUN CMBICT W CBOMCTBA, BBIYHUCIICHUE
€ro 3HAYCHUs, IPUMECHEHUE ONPEACIUTENd Ul PELIEHUs CHUCTEMbl JIMHEHHBIX
ypaBHEHUM. Pellienne npukIIaiHbiX 3a/1a4 ¢ MMOMOIIBI) CUCTEMbI JIMHEUHBIX YPABHEHUH.
HccnenoBanre nOCTPOEHHOW MOJIENH C TIOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[locTpoeHne MaTEMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIIBIO
YPaBHEHUW W HEPABEHCTB. [IprMeHEHHE ypaBHEHUMM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 33/1a4 U3 Pa3IuvHbIX 00JacTeil HAyKU U peaabHOM KU3HH.

DOyHKUMHU U TPAPUKH

OyHkiusa, cnocodbl 3amaHus  GyHKIUMUA. B3aumHO oOpaTHbIe  (YHKIIUU.
Komno3uums pynkuuit. ['padguk pyHkuuu. SnemeHTapHble Ipeodpa3zoBaHus rpaduKoB
GyHKIIUHA.

O6nactp ompeneneHdss U MHOXKECTBO 3HaueHUd QyHkuuu. Hynmu ¢yHKOuu.
[TpomexyTku 3HaKomocTtossHCTBa. YETHble W Heu€THble ¢GyHKUuU. llepuoanueckue
bynkuuu. [IpomexxyTkrn MOHOTOHHOCTH (PYHKUIMK. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYHKIUN HA IPOMEXKYTKE.

JluneiiHasi, KBaApaTHU4Hass W JApPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBaHHE U TOCTPOCHUE UX IPapUKOB.

Crenennast (yHKUMS C HaTypalbHbIM M LENbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U Trpaduk KOpHS N-OM CTeneHW Kak (YHKIMH OOpATHOW CTENeH!
C HaTypaJbHBIM [OKAa3aTEJIEM.
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IlokazarenpHast U Jorapupmuueckass (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A peHICHUS] YpaBHEHHI.

Tpuronomerpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U siBileHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayaja MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHMs  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTE€MaTU4YeCKOM HHAYKIMU. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopusi BO3HMKHOBEHHS MAaTeMAaTUYECKOTO aHalIM3a Kak aHaiuu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U TreoMeTpuueckas mporpeccud. beckoHeuHno yObIBaromas
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeoMeTpu4ecKon
[POrpecCru. JIMHEMHBIM W 3KCHOHEHUHMAIBbHBIA pocT. Yucno e. dopmyiia CIOXKHBIX
IPOLIEHTOB. M cronap30BaHMe MPOTPECCUM I PEIIECHUS PEAIBHBIX 3a/1a4 MPUKIAJHOTO
Xapakrepa.

HenpepbiBHble PYHKIIMM U UX CBOMCTBA. TOUKHM pa3pbiBa. ACUMITOTHI IpaQUKOB
¢ynkuuid. CBoiicTBa (QYHKUMH HENpPEpBIBHBIX Ha OTpe3ke. MeToJ HWHTEpBajoB
JUIS pellieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HeNPEPBIBHBIX (PYHKIMN U1 PEILICHUS
3a/ad.

IlepBas m BTOpas mnpou3BoAHbIe (yHKIMH. OmpeneneHre, reoOMETPUYECKUd U
(u3znyecKuil CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeabHON K rpaUuKy (PyHKIIUH.

[IpousBoansie 3neMeHTapHbIX (yHKUMA. [[pon3BogHAas CyMMBbI, MpPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIMHU (HYHKLIUH.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBA. Jluarpammel Diiiepa—
Benna. [Ipumenenne Te0OpeTMKO-MHOKECTBEHHOI'O amnmapara JUisl ONMCAaHUs PEAIbHBIX
IPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a7a4 U3 APYTUX y4eOHBIX IPEIMETOB.
Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOro OO0bEKTa, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucsia v BbIYMCTICHUS

Harypanbubie u nensie yucia. [[pumeHeHne Npu3HaKoOB JACIUMOCTH LETbIX YUCE,
HanOonbIui o0mmiA nenurensd (nanee — HOJl) m HaumeHnsbiee o01iee kpaTHoe (anee —
HOK), ocratkoB mo mopyfito, aiaroputMa EBkimaa 1y pemieHusl 3afad B IEJBIX
yucax.

KommiexcHplie uncna. Anredpandeckas U TpUTOHOMETpUueckas (OpMbl 3alUCU
KOMITJIEKCHOTO 4Hucia. Apu]MeTHYecKue omepanud ¢ KOMIUIEKCHBIMH YHCTIaMHU.
N3o0pakeHne KOMITJIEKCHBIX YKCesl Ha KoopauHaTHOU miiockoctu. dopmyna Myagpa.
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KOpHI/I N-OM CTEIEHU M3 KOMILUIEKCHOIO 4YHCla. HpI/IMeHCHI/IC KOMINIJICKCHBIX YHUCCII
AJI1 PCIICHUSA (I)I/ISI/I'-IGCKI/IX U rCOMCTPUICCKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucteMa U COBOKYIMHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIBLHBIE CUCTEMBI U
CHUCTEMBI-CIIE/ICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHUI c MTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHne TpuroHoOMeTpuyeCKux HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUST CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIIBHBIX U JOTapU(DMUUECKIX YPABHCHHM.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TTApaMETPAMHU.

[IpumeHeHne ypaBHEHHMH, CUCTEM M HEPABECHCTB K PELICHUIO MATEMATHYECKUX
3a/lad ¥ 3a7a4 W3 Pa3lIMuHbIX 00JIACTEH HAYKUM W PEealbHOM >KU3HM, WHTEpIpETaIus
MOJTYYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommozunuu QyHkiui. ['eomerpuueckne oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyecknue GyHKIMH, UX CBOMCTBA U TPAPUKU.

['paduueckue MeTobl pellieHrs ypaBHEHUN U HepaBeHCTB. ' paduueckue MeToabl
peLIeHUs 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3oBanue rpadukoB (QYHKIUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NpPH PEHICHWH 3aJad M3 APYrHX Yy4deOHBIX
MPEIMETOB U PEATIBHOM KU3HU.

Hayajia MaTeMaTH4YeCKOro aHAJIM3a

[IpumeHeHnrne TPOM3BOJHON K HCCIENOBAaHWIO (YHKIMI Ha MOHOTOHHOCTH U
skcTpeMymbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIETO 3HAYEHUW HENpepbhIBHOU
(yHKUIHUU Ha OTPE3KE.

IIprMenenue Npon3BOIHOM I HAX0KICHHS HAWTYYIIETO PEIICHUs B IIPUKIIaAHBIX
3a/1ayax, AJid ONpeeIeHUs] CKOPOCTH U YCKOPEHUS MPOLECcca, 3aaHHOr0 (hOPMYJION nin
rpapuKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKkimil. [IpaBuna HaxoxaeHus 1epBOOOPa3HbIX.

Nurerpan. I'eomeTpuueckuil CMBICI UHTErpasia. BeruuciaeHue ornpenes€HHOro
uHTerpana no popmyne Hetorona—JleiOuuia.

[IpumeHeHne uHTerpaia A HaXOXKJACHUS IUIOHIaied TIIOCKUX (Guryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepsl  pemienuit  auddepeHunanbHbIX — ypaBHEHUH.  MareMaTtuyeckoe
MO/IEJIMPOBAHUE PEAJIbHBIX MPOLECCOB C MOMOIIbIO AU(PHEepEeHIIUANTBHBIX YPABHEHU.
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INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiiacce 00y4aronifiicst moayduT CaeayIOUIie NpeAMETHbIC
pe3yabTaThl MO OTJCIBHBIM TeMaM ¢eepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayajza MaTEMaTHUECKOIO AaHATTU3a»:

Yucaa v BbIYUCICHUSA:

CBOOOZIHO OMNEpUpPOBATh MOHATHSIMH: pAlMOHAIBHOE YHCIO, OECKOHEYHas
nepuoIMyecKkas Ipo0b, MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEUCTBUTEIBLHOTO YUCIIA;

MPUMEHSATH IpOoOU M MPOLEHTHI JUIsl PELICHUs] TPUKIAJHBIX 33]a4 U3 Pa3JINYHBIX
OTpaciici 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MNPUOMKEHHBIE BBIYUCICHUS, TMpPaBWIa OKPYIJICHUS, NPUKUIKY U
OLICHKY pE3yJIbTaTa BBIYMCIICHUN;

CBOOO/IHO ONIEPUPOBATH MOHATUEM: CTENEHb C LEJIBIM [TOKA3aTeIeM, UCII0Ib30BaTh
HNOIXOSAIIYI0 (POPMY 3aMKCH IEHCTBUTENBHBIX YHCEI ISl PEIICHUs MPAKTUYECKUX 3a]1a4
Y IIPEJCTABIICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: apUPMETUYECKH KOpPEHb HaTypajIbHOU
CTEIICHH;

CBOOOZIHO OIEpPUPOBaTh IOHSATHEM: CTENEHb C palMOHAJIbHBIM IIOKAa3aTeJIEM;

CBOOOTHO ONIEPUPOBATH MOHATUAMH: JOrapu(pm Yucia, 1eCATUYHBIE U HATypajbHbIE
JorapudMmsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIE€HC
YHUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh TOHATUSAMH: APKCHHYC, APKKOCHHYC W apKTaHI'€HC YHCJIOBOTO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHSATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUA-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHSTH Pa3IMUHbIe METObI PELICHUS PALIMOHAIBHBIX U IPOOHO-PALIMOHAIBHBIX
YPAaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB JUUI PELICHUs] HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: MHOTOWIEH OT OJHOW IEepEMEHHOM,
MHOTOYJIEH C LENbIMU Kod((UIMEeHTaMu, KOPHU MHOTOYJIEHA, NMPUMEHSThH JAeJIeHUEe
MHOT'O4YJIEHa HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera miist pemenus
3azaady;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA JMHEHHBIX ypaBHEHMI, MaTpula,
ONPEEIUTENIb MaTPULBI 2 X 2 U €ro FreOMETPUYECKHUIA CMBICII, UCIIOJI30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Jjisg BbIYUCICHUS €ro 3HAYeHUS, MPUMEHSATH OINpEIeIUTENN
JUISl pELIEHUsT CUCTEMBl JIMHEWHBIX YPAaBHEHUH, MOJIEIUPOBATh PEaJbHbIE CHUTYalUH
C INOMOULIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHUM, MCCIEAOBAaTh IIOCTPOCHHBIE MOEIH
C IIOMOILBIO MATPULL ¥ ONIPEAECTIUTEIIEN, UHTEPIIPETUPOBATH IOJYYEHHBIN PE3yIIbTaT;

UCII0JIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMU JUIsl MPe0OpPa30BaHUs BbIPAKEHU;
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BBIMOJIHATh IPEe0Opa30BaHUSl YMCIOBBIX BBIPAKEHUH, COJAEp)KAIMX CTEIEHU
C PaLlMOHAJILHBIM MOKA3aTeJEM;

MCIIONIb30BaTh CBOMCTBA JOrapuMoB aisi mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKEHU;

CBOOOZIHO OMEpUPOBaTh TMOHATUSMHU: HPpPALMOHANBHBIC, TOKa3aTeNbHBIE M|
JgorapuMuyueckue ypaBHEHMs, HAXOJIWUTh WX PELICHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
NIEPEXOA0B WM OCYILLIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUYECKHE (OpMYJbl i IMpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHMUI;

CcBOOOIHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHATD
HeoOXoaumble (OpMyJIbl JJIi PEUIEHHsT OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHEHMU;

MOJICIMPOBATh PEealIbHbIE CUTYallUd Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCJIOBMIO 3aJauM, HCCIENOBATH ITOCTPOCHHBIE MOJEIH
C MCIIOJIb30BAaHUEM arlrapaTa ajareopsbl.

DOyHKUMHU U TPAPUKHU:

CBOOOZIHO OINEpPUPOBaTh MNOHATUAMU: (PYHKLHMS, CIOCOOBI 3anaHus (yHKUUH,
B3aMMHO OOpaTHbIe (QYHKIMH, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BBITOIHSATH
AJIEMEHTapHbIE PeoOpa3oBaHus rpa@uKoB HyHKIIHIA;

CBOOOIHO OTIEPUPOBATH MOHATHIMHE: 00JaCTh ONPENETICHNUS U MHOXKECTBO 3HAYCHHI
byHKUIMU, HYJIH PYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO  ONEpPUPOBATH MOHATHSAMHM: UETHbIE M  HEUETHBIE  (PyHKIUH,

nepuoaudeckue QyHKIINU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAaKCUMYMBI U
MUHUMYMBbI (DYHKITUH, HanOOJIbIlIee 1 HAaMEHbIIIee 3HaUeHNEe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOTHO ONEPUPOBATH MOHITHAMU: CTETICHHAs! (PYHKITUS C HATYPAJIbHBIM H LIETBIM
nokasaresieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTeseM,
rpa@uk KOpHS N-Oi cCTermeHW Kak (PYHKIMH OOpaTHOM CTEMEHW C HaTypaJIbHBIM
TOKa3aTeNeM;

OTIepUPOBATh MOHATUAMHU: JTUHEHHAS, KBaJIpaTHUHAs U IPOOHO-TMHEHHas (YyHKIIUH,
BBITIOJHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHHUE UX TPa(pHUKOB;

CBOOOJTHO OIMEpUPOBATh TMOHATUSMH: TIOKa3aTelbHas | JorapupMuyecKas
(byHKIMH, UX CBOMCTBA U TpadUKH, UCIIOIB30BATh MX TpadUKU 71 PEIICHUs ypPaBHEHU;

CBOOOMHO  OMEpUPOBATh  TMOHSATHUSMHU: TPUTOHOMETPHUYECKAas  OKPYKHOCTD,
onpezeNeHue TPUTOHOMETPHUUECKUX (PYHKIIH YHCIIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUIUN A UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEM
NP PEIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U PEabHOW KU3HH, BBIPAXKAThH
dbopmyIamMu 3aBUCUMOCTH MEX]Ty BEIMUYNHAMU;

Havajsa MmaTeMaTH4eCcKOro aHaIM3a:

CBOOOJHO OMNEpUpOBaTh MOHATUSMH: apudmeThyeckas W TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyOBIBAIOIIAs TEOMETPUYECKass MPOTpeccHsi, JTUHEHHBIN U
AKCTIOHEHITMAJILHBIA POCT, (opMysia CIOXKHBIX TMPOIEHTOB, HMMETh MpPECTaBJICHUE
O KOHCTAHTE;
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UCIIOJIb30BaTh MPOTPECCUU JUISl PEIIEHUs peajbHBbIX 3a7ad MPUKIATHOTO
XapakTepa,

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIHOCOOBI 3aJaHUs
MOCJIEIOBATEIHLHOCTEH, MOHOTOHHBIE M OTPAHUYECHHBIE MTOCIIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apOKJICHUSI MATEMaTHUECKOTO aHalIM3a KaK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOZIHO OMEpHUPOBATh MOHITUSIMH: HENpPEpPBHIBHBbIC (PYHKIMH, TOYKU pa3phiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka GyHKIIHNH;

CBOOOJTHO OIEpUpoBaTh MOHATHEM: (YHKUHS, HENpephiBHAs Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUI JIJIs1 pelIeHHs 3a/1a4;

CBOOOJHO OTIEPUPOBATH MOHATUSIMU: TE€pBas U BTOpask MPOU3BOJHBIC (DYHKIINH,
KacaTeabHas K Tpaduky GyHKIUY;

BBIYUCTISTh MIPOU3BOJHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU JIBYX
(byHKIHMI, 3HATh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

MCIIOJIb30BaTh FTEOMETPUUYECKUA U (PU3MUECKHUI CMBICI TPOU3BOAHON JIJISl PEILICHHUS
3a/1ay.

MHoskecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMHU: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,

VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amImapar sl ONMKUCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUM, MIPU PEIICHUU 3a/1a4 U3 JPYTUX yYeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh TMOHATHUSAMH: ONpEJICIICHHE, TeopeMa, YpaBHEHHE-
CJIEJCTBUE, CBONCTBO MaTEMaTUYECKOTO OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCUJILHBIC
YPaBHEHUS U1 HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CICTYIOIINE MPEIMETHBIC
pe3ynbTaThl [0 OTAEIBHBIM TeMaM (penepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Havajga MaTEMaTUYECKOTO aHATTU3a»:

YucJia v BbIYHCTIECHUA:

CBOOOJHO OIEpHUPOBATh IMOHITHUSMU: HATypallbHOEC M IICJIOE€ YHCI0, MHOXKECTBA
HaTYpaJIbHBIX U LEJbIX YUCEI, UCTI0JIb30BaTh MPU3HAKKA AETUMOCTH 1enbix yucen, HOJJ
1 HOK HaTypanbHBIX YMCen AJ1s peIeHus 3a/1a4, MPUMEHSITh anroput™ EBkina;

CBOOO/IHO OTNEpPUPOBATH MOHITUEM OCTaTKa MO0 MOJYJIIO, 3alUChIBaTh HATypalbHbIC
YHCJIa B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATUSAMH: KOMIUJIEKCHOE YHCIO U MHOXECTBO
KOMIUICKCHBIX YHCEJ, NPEACTaBISATh KOMIUICKCHBIC 4YHCIa B alreOpandecKol M
TPUTOHOMETPHYECKON (opMe, BBIONHATh apU(PMETHUYCCKHE OICpallik ¢ HHUMH M
n300pakaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHSATHUSMU: UPpPANUOHAIBHBIC, TOKa3aTeIbHBIE W
JorapuMUUYecKre HEPAaBEHCTBA, HaXOAUTh HUX PEIIEHUS C MOMOIIbI0 PAaBHOCHIBHBIX
NIEPEXO/IOB;

OCYIIECTBJISITH 0TOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOJTHO ONIEPUPOBATH MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSITh
HeoOxoauMble (GOpMYNbl JIi PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJIHO OMEpUpPOBATh MOHSATUSMH: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX, MOKAa3aTEIbHBIX U
jgorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh palMoHalIbHbIE, UPPAIlMOHANIbHBIE, TTOKa3aTellbHbIe, JIorapudMudeckue u
TPUTOHOMETPUUYECKUE YPABHEHUS 1 HEPABEHCTBA, COJIEPKAIIME MOYJI U TapaMeTphl;

IPUMEHSTH Tpadprueckre MeTOAbI JAJI PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TaKKe
3a/1a4 ¢ NMapaMeTpaMu;

MOJIETTUPOBaTh pealbHbIE CUTYallUd Ha S3bIKE alreOpbl, COCTABIISATH BBIPAKECHUS,
YpaBHEHMSI, HEPABEHCTBA M X CUCTEMBI IO YCIOBUIO 337a41, UCCIIEI0OBATh IOCTPOCHHbBIE
MOJIEJIM C HCHOJB30BaHUWEM ammapara ajireOpbl, MHTEPHPETUPOBATH IOJTYUYECHHBIH
pe3ynbTar.

DOyHKUMH U TPpaPUKH:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIMU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYeCKne oOpa3bl YpaBHEHH W HEPABEHCTB HAa KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: IPaAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH JIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEalIbHbBIX IPOLECCOB.

Hayasna MaTeMaTH4eCKOIro aHAJIN3a:

MCIIOJIb30BaTh MPOMU3BOJHYIO NJisl MCCleOBaHUA (YHKIMM HA MOHOTOHHOCTb W
KCTPEMYMBI;

HaxXoAWTh HauOoJiblllee W HauWMEHblIee 3HadeHHs (YHKUUU HENpepbIBHON
Ha OTPE3KE;

UCIIONIb30BaTh  NPOW3BOJHYIO ISl  HAXOXKIACHUS  HAWIYYIIEro  peleHus
B MPUKIAIHBIX, B TOM YHUCJE COLUUATBHO-3KOHOMUYECKHX, 3a/a4ax, s ONpeaeIeHUs
CKOPOCTH U YCKOPEHHMSI MPOLecca, 3aJaHHOTO (OpMYIION Uiu Tpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSMU: NEPBOOOpa3Has, ONPEACIEHHBIA MHTErpa,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX QYHKIUNA U BBIUUCIATH HHTErpai o hopmyJie
Hrrorona—JleiOuunna;

HaXOJUTh IJIOLIAAH TUIOCKUX (PUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPAJIa;

UMETh TMpEACTaBICHUE O MaTEeMaTUYECKOM MOJCIUPOBAHUM Ha MpUMEpe
cocTaBieHus AU depeHIuaNbHbIX YpaBHEHU;

pemiath MNPUKIAIHBIE 3aJa4yd, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKOIO H
bu3nYecKoro xapakrepa, CpeICTBaMU MaTeMAaTHYECKOTO aHaU3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KonuuectBo OcHOBHBIE BUJIBI ACATEIHBHOCTH
OcHOBHOE coAepKaHue
pazzena (TeMbl) 4acoB 00yJaronuxcst
MHO0k€eCTBO 24 MHO0K€eCTBO, Olepauu Hcnonws3oBaTh TEOPETUKO-
JNEUCTBUTEIBHBIX YUCET. HaJl MHOYKECTBAMH M UX CBOMCTBA. MHOKECTBEHHBIN armnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OIMCAHUSA XO4a PEIICHUS

PantmonanbHbie ypaBHEHUS
Y HEpaBEHCTBA.

CucreMpl TMHEUHBIX
YPaBHEHUM

[IpumMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3a/a4.

Parnnonanenabie uncina. OOBIKHOBECHHEIC
U JICCATUYHBIE APOOH, TPOLICHTHI,
OCCKOHEUHBIC TIEPUOIUIECKHE APOOH.
[IpuMenenue qpobeit 1 NpOLEHTOB
JUISL pEeIICHUS TPUKIIAIHBIX 3a]1a4.
JleCTBUTENIBHBIC YHCIIA.
PanronanbHbIe U MppallMOHATILHBIC
yucaa. ApupMeTruuecKkue onepauu

C JCMCTBUTEIILHBIMHU YK CJIAMH.
MonyJib IEMCTBUTEIILHOTO YHCHA U €TO
cBoiicTBa. [Ipubnmxénnble
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYMCIICHU.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXKe
pEAIBHBIX MPOILIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, O€CKOHEYHAas
nepuoarIecKas Ipoob, MPOIICHTHI;
HUPPALMOHATILHOE U JEUCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIHLHOTO
YHCa; UCHOJIL30BaTh ITH TOHSITHS
MIPY IPOBEAECHUN PACCYKIAECHUM

U JI0Ka3aTeIbCTB, IPUMEHSThH PO
Y TIPOLIEHTHI ISl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacier 3HaHUU U peaJIbHOM KU3HU.
Hcnonb3oBath mpuOIMKEHHBIC
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJibTaTa
BBIUMCJICHUH.
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OCHOBHBIE METO/IBI PEIIECHUS LIEIBIX

1 TpoOHO-paIMOHATBFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IIEpEMEHHON. JlereHre MHOro4JieHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI ¢ LIEJIBIMUA

ko3 unrentamu. Teopema Buera.
Pemenue cucrem TMHEUHBIX
ypaBHeHU. MaTtpuia cucremsl
JIMHEWHBIX ypaBHEHUN. OnpenenuTens
MaTpHULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JUISL PELLICHUSI CUCTEMBI JIMHEMHBIX
ypaBHEHUM. Penienne npukiaaHbix
3a71a4 C TOMOIIBIO CUCTEMBI JINHENHBIX
ypaBHEHUI

[IprMeHATh pa3nuYHbIE METOBI
pelIeHUs pallMOHAIBHBIX U APOOHO-
palMOHAJIbHBIX YPAaBHEHUI; a TAKKE
METO]I HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSIMA MHOTOUJICH
OT OJTHOM NIEPEMEHHOM, €T0 KOPHH;
MPUMEHSATH JEJICHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera miis pemenus
3a7ad4.

OnepupoBaTh NOHATUSIMA: CUCTEMA
JIMHEWHBIX YPaBHEHNUW, MATPHUILIA,
ONPEAECTUTENIb MATPHUIIBI.
Hcnonp30BaTh cBOMCTBA
onpenenuresist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSATH
ONIPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMU.
MopenupoBaTh peaibHbIE CUTyalluU
C MMOMOUIBID CUCTEMBI JIMHENHBIX
YPaBHEHUI, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIH C TIOMOILBIO
MAaTPHIL U OIPEIACIUTEIIEH,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yJabTar
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@yHKIUU U TpadUKH.
CrenenHast (QyHKIMS
C LIEJIBIM [T0Ka3aTeIeM

12

DyHKITUSA, CIOCOOBI 3a/1aHus (YYHKITHH.
B3anmuo oOpaTHbIe GyHKIIUH.
Komnoszumms ¢pynkmmii. ['padux
byHKUIMU. DIIeMEHTapHBIE
npeoOpa3oBanus rpaduKOB PYHKITHIA.
O6nacth onpeiesieHuss U MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHblie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINH.
[TpoMeKyTKr MOHOTOHHOCTH
byHKIIMA. MakKCUMYMBI 1 MUHUMYMBI

¢bynkuuu. Haubomnpliee u HauMeHblIee

3HaYeHUe (PYHKIIUU HA TTPOMEKYTKE.
Jluneiinas, KkBaJpaTudHas U APOOHO-
AuHeHas QyHKUUHA. DJIEMEHTapHOe

UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB

3TUX PYHKIU.

CrerneHs ¢ 1eJIbIM IMOKa3aTeJIeM.
bunom Hprotona.

CrenenHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBolicTBa
U rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObI 3aaHust PYHKIINUN; B3aHMHO
obpatHble (PYHKIIUU, KOMIIO3UIIUS
bynkui, rpapuk PyHKINH, 0071aCTh
OTIpe/IeNICHUS] © MHOKECTBO 3HAUCHU I
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JVHEHas1, KBaipaTU4Hasi, IpoOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrITONHATE 271eMEHTapHbIE
npeoOpa3zoBanus rpa@uKoB QyHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBaTh YETHOCTH
WM HEYETHOCTH (DYHKITAH,
NEPUOTUIHOCTD (PYHKITUHU, HAXOAUTh
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBI 1 MUHAMYMBI
dbyHKIIMY, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUe (PYHKIIMU HA TIPOMEKYTKE.
dopMynHpoOBaTh U UILTFOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTETNIEHHON (YHKITHIA.

Bripaxkats popmynaamMu 3aBUCIMOCTH
MEXTy BETUIHHAMHU.

3HaTh ONpeIeICHNE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;
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MOAXOSIIYI0 (hOpMY 3amTUCH
JCHCTBUTEIb-HBIX YHCEIN JUIS PEIICHUS
MIPAKTUICCKUX 3a/1a4 U MPECTABICHUS
TaHHBIX

Apudmernyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb ®opMyIMpOBaTH, 3ANUCHIBATH
N-Ol CTETNICHH. HATypaJbHOM CTETIEHU U €r0 CBOMCTBA. | B CUMBOJIMYECKOHN hopme
HppanmonanbHbie [IpeoOpazoBaHus YUCTOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHECHUS BBIPAKEHUM, COJIEPKAILUX CTENIEHU N-oii cTeneHu A mpeoopa3zoBaHus
Y KOpHH. BBIPAKEHUMU.
HppanroHanbHble ypaBHEHHUS. HaxoauTs petienns uppaiiioHaIbHBIX
OCHOBHBIE METOJIbI PEIICHUS YPaBHEHHI C TOMOILBIO
UppAIMOHAIBHBIX YPAaBHEHUIA. PaBHOCUJIBHBIX IEPEXOA0B HIIU
PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHUU OCYLIECTBJISIS TPOBEPKY KOPHEM.
UppAIlMOHATBHBIX YPaBHEHUI. Crtpouts rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpaguK KOpHs N-oi N-oii cTernenn Kak o0paTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU U1 (PYHKIUU CTETIEHU C HaTypaJbHbIM
CTEIEHH C HATypAJIbHBIM [TOKa3aTelIeM NOKa3aTeaeM
[TokazarenbHas GyHKITUSI. 10 Crenens ¢ palMOHAIbHBIM DopMyIMPOBATH ONPEICIICHUE

Iloka3arenbHbIE ypaBHEHUS

IIOKa3aTeeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUSA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMU U1 pelIeHUs] ypaBHEHUM.
IToka3zaTenbHble ypaBHEHHS. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHbIX
ypaBHEHU

CTENEHU C PallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIEpKAIINX
CTENEHU C pallMOHATBHBIM
MIOKAa3aTeJIEM.

Hcnonb30Bath HUPPOBBIE PECYPCHI
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JUTSI IOCTPOEHUA rpaduka
MoKa3aTesIbHON (YHKIHUU U U3YUCHUS
€€ CBONCTB.

HaxonuTk penienns noka3aTeiabHbIX
YpaBHECHUM

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm yucna. CroiicTBa JlaBatb onpenesneHue torapudma
Jlorapudmuueckue norapudma. JlecaTnyasie u 4yucIa; JeCATUYHOrO U HaTypaibHOro
ypaBHEHUS HATypaJIbHBIE IOTAPH(PMBI. norapugdma.
[Ipeobpa3oBaHue BoIpaKeHUH, Hcnons3oBath CBOMCTBA T0rapu(MoB
coJiepKalluX Jorapu(pMsl. U1 IpeoOpa3oBaHUs
Jlorapudmuueckas GyHKIMS, aorapu(pMUUECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk gorapupmMuyeckoin
Ucnons3oBanue rpaduka QyHKIuu dbyHKIIUM KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapupmuyeckrue ypaBHEHUS. CBOMCTBA JIorapuPpmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUTSL peLIeHus 3a/1ay.
aorapu(pMUUECKUX YpaBHEHHIA. Haxonuts pemienus
PaBHOCUIIBHBIE IEPEXOIBI B PELLIEHUN Jorapu(pMUYECKUX YPABHEHU I
norapu(pMUUECKUX YpaBHEHHI C IOMOUIbIO PABHOCWIBHBIX IIEPEX0I0B
WJIA OCYUIECTBIISIS TPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAaHT€HC U KoTaHreHc | JlaBaTh ompeneneHus cuHyca,

BBIPAKEHUSI U YPABHEHUS

YUCJIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHUCJIOBOI'O apIyMEHTA; a TAaK¥Ke
apKCHHYCa, apKKOCHHYyCa U
apKTaHI€HCa YUCIa.
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OTIPEICIICHUE TPUTOHOMETPUUIECKIX
(GYHKIMNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmyel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKCHUH.
Pelienne TpUroHoMeTpUYECKUX
YpPaBHEHUM

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (POPMYJIBI

TUTsI IpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKHUX BBIPAKECHUN.
[TpumeHsTH HOPMYIIBI TPUTOHOMETPHUU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMN

[TocnemoBaTebHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3aJJaHUs TTOCIIEI0BATEIILHOCTEM.
MeToa MaTEMaTUYECKON UHIYKIIUU.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocneaoBarenbHocTu. Mctopus
aHanan3a OECKOHEYHO MaJIbIX.
Apudmernueckas 1 reOMETpUIECKast
MPOTPECCHUU.

beckoneuHo yoObiBatoias
reoMeTpruYecKas porpeccusl.
CyMmMa 0eCKOHEUHO yOBIBaIOLIEH
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
pocrt. Hucno e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 33724
IIPUKJIATHOTO XapakTepa

OneprpoBaTh NOHIATUSIMU:
MOCJIEIOBATEIBHOCTD, CITIOCOOBI
3a/1aHUsl TOCTIEA0BATEIbHOCTEH;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
NOCJIEIOBATENBHOCTH; UCCIIEIOBATh
MOCJIEI0BaTEILHOCTH Ha
MOHOTOHHOCTbH U OTPAaHUYEHHOCTb.
[Tonyuyats npenacraBineHue

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEUHO MaJIbIX.

JlaBaTpb onpeneneHne
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJokaspiBaTh CBOKMCTBA
apupMETHIECKON U TEOMETPUIECKOM
POTPECCUU, HAXOAUTH CYMMY WICHOB
MPOTPECCUH, A TAKKE CYMMY WICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON MMPOTPECCHUM.
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Hcnonw3oBath nporpeccun

JUTSl peIeHUs 3a]1a4 IPUKIAJHOTIO
XapakTep.

[IpuMeHsATbs GopMyITy CIOKHBIX
IPOLIEHTOB JJIsl pEeIIEHUs 3a1a4
U3 pEaJbHOU MMPAKTUKH

HenpepriBHble GyHKIUN.
[IpousBonHas

20

HenpepriBHble PyHKIIMU U UX
cBoiicTBa. Touka pa3psbiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI HETIPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISl PELLIEHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HEMPEPBIBHBIX
(GyHKUMN U1 pelieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIE
dbynakuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y pAaBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
IIponsBoaHbIE dIIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CyMMbl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMU (DYHKIIHIA

OnepupoBaTh MOHATUAMU: PYHKIUS
HEIpepbIBHAA Ha OTPE3KE, TOUKa
pa3pbiBa (PyHKLINHU, aCUMIITOTa
rpaduka QyHKIHH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
(GyHKUMN 1151 peleHus 3a1ay.
OnepupoBarh MOHATUAMM: TTEPBAS U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HUECKUI U
F€OMETPUYECKHUI CMBICI IPOU3BOIHOM;
3aMKUChIBaTh YpaBHEHUE KACATEIbHOM.
BBIUucisaTh IPOU3BOIHBIE CYMMBI,
POU3BEIECHUS, YACTHOTO U CIOXKHOU
(GyHKIIH.

N3yuaTe NpOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIHIA.

Hcnonbp30BaTh reOMETPUYECKUN U
(bU3UYECKHI CMBICI MPOU3BOHOM

JUTSL pELIEHUS 3a]1a4
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[ToBTOpEeHue, 06001IIEH E, 5 OcCHOBHBIE TOHATHS Kypca anreopsl [IpuMeHATH OCHOBHBIE IOHATHUS Kypca
CUCTEMaTHU3aLMs 3HAHUN Y Ha4aJl MaTEMaTUYECKOI0 aHaIn3a anreOpsl ¥ Ha4aJl MAaTEMaTUYECKOTrO
10 xnacca, o0061IeHUE U aHau3a JJid peuieHus 3a1a4
CUCTEMaTU3alMUA 3HAHUU U3 PEaJbHOM KU3HU U IPYTHUX
IIKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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11 KUIIACC

Hassanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OCHOBHBIE BUJIbI AEATENBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYarOIIMXCs
UccnenoBanue QyHKIui 22 [IpumMeHeHne npon3BOHOM Crtpouts rpadvk KOMIO3UITUU

C MIOMOIIBIO MMPOU3BOTHOM

K UCCJIEZIOBAHUIO (DYHKLIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3HaYeHUs HENPEPBIBHOU
(yHKLIHU Ha OTPE3KE.

IIpuMeHeHne TPOU3BOAHON

JUTSl HAXOKJIEHUSI HAWITYYILIETO
pelIeHus B MPUKIIAIHbIX 3aa4ax,

JUTSI ONIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dbopmyIion unu rpaguKoMm.
Kommno3unus GpyHKUuu.
I'eomeTpuueckue 00pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPANHATHOMN
MJI0CKOCTH

GYHKIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCJICAOBAaHU U CBOMCTB KOMIIO3HMIIHUH.

CtpouTts reomeTpruecKue o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBath NpOU3BOAHYIO

VIS UCCIIE0BaHUs (PyHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HauOOJIbLIEE U HAUMEHbLIEE
3HaueHUs! PYHKIMHU HEMIPEPbIBHOW Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCJIEIOBAHMSI.

Hcnonp3oBaTh NpOU3BOAHYIO

JUTSI HAXOKJICHU ST HAWITYYIIIEero
pelIeHus B IPUKJIAJIHbIX, B TOM YHUCIIE
COLIMAJIbHO-PKOHOMHYECKUX, 3a/1a4ax,
JUTSI OTIPECIIEHUsI CKOPOCTH

U YCKOpEHHS Ipoliecca, 3a1aHHOrO
dbopmyoii unu rpaduKom.

[Tonyuyats npeacraBieHue

30



O IIPUMCHCHHUU HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

[TepBooOpa3Has u UHTErpas 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has U OnpeaeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpan. HaxoauTtes nepBooOpasHbie
HaXO0KJIeHUs1 IEPBOOOPA3HBIX. AJIeMEHTapHbBIX (DYHKIIMI U BHIYUCIISTH
HNurerpan. ['eomeTprudeckuii CMbICIT uHTerpan no popmyne HeroTona—
MHTETpana. Beraucnenue JleitOHuna.

OIIPEAEIEHHOI0 UHTETPpAJIA 110 Haxonuts nmiomaay miockux Guryp
dbopmyne Herorona— JletiOHuiia. 1 00BEMBI TEJI C ITOMOIIIBIO
[Ipumenenue uHTErpana ONpeeIEHHOrO0 HHTETpaJIa.

JUJIS1 HAXOKJAEHUS TUIOIIAICH 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKUX (puryp u 06bEMOB MOJICTUPOBaHUEM HA MPUMEPE
F€OMETPUYECKUX TEIl. muddepeHnnanbHbIX YpaBHEHUH.
[Tpumeps! pemennii [TosmyyaTh nipecTaBiIeHUE O 3HAYCHUHU
muddepeHInanbHbIX YpaBHEHU. BBEJICHUS MOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MAaTEMaTHKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX YpaBHCHHM

I'paduku 14 Tpuronomerpruueckue GyHKIIMHU, UX Hcnonb3oBath 1iudpoBbie pecypchbl

TPUTOHOMETPUUECKUX CBOMCTBA U TPaUKH. TSl TIOCTPOCHHUS TPaUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX PYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IOMOLIBIO U3y4EHUs UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUUYECKON OKPYKHOCTH. Pewate TpuroHomeTpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

yYpaBHEHUS U OCYIIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUIECKON

OKpPY>KHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPCHI
U1 IOCTPOCHHUSI U UCCIIEJOBAHMS
rpagukoB QyHKIMIA

WppanmonansHsle,
IIOKa3aTeJIbHbIE U
JorapupMuIecKue
HEpPABEHCTBA

24

OCHOBHBIE METO/IBI PELLICHUS
MOKA3aTeJIbHBIX U JIOTApUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS
VPPALHMOHAIBHBIX HEPABEHCTB.
I'padpuueckue meTonbl pereHus
VPPaLUOHAIBHBIX, [I0KA3aTEJIbHBIX U
norapuMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapupmuueckoit GyHKuin

K PELICHUIO TOKA3aTeIbHbIX U
JAorapu(pMUYECKUX HEPABEHCTB.
O060cHOBAaTh PABHOCUIILHOCTh
IEPEXOOB.

Pemate nppanunonanbHbie U
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCUIIBHBIX
ePEeXO0B.

Hcnonb3oBath rpaduuecKkre METOIbI
U CBOICTBA BXOJSIIMX B ypAaBHEHHE
WJIM HEPABEHCTBO (DYHKIIHIA

JUTSl pEelIeHUs 3a1a4u
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KowmruiekcHbie yucia

10

Komnekcubie uncna. Anredpandyeckas
U TPUTOHOMETpHUYEcKask (POPMbI 3aMKUCH
KOMILUIEKCHOTO YHUCJIa.
Apudmernueckue onepanuu

C KOMILIEKCHBIMH YUCJIAMHU.
N300pakeHre KOMILIEKCHBIX YUCE

Ha KOOPJIMHATHON MJIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTETIeHH U3 KOMIUJICKCHOTO YHUCIIA.
[IpuMeHeHrne KOMIIEKCHBIX YHCe

JUISL perieHust GU3nYeCcKux u
TeOMETPUUECKUX 33124

OrnepupoBatTh MOHSITUSIMU:
KOMILJIEKCHOE YHCIIO U MHOXKECTBO
KOMILJIEKCHBIX YHCEN.
[IpeacTaBisTh KOMILUIEKCHBIE YHCIIA
B anreOpanveckou u
TPUTOHOMETPUUYECKOM popme.
BoinonusaTe apudmernyeckue
OIepaliy ¢ HUMHU.

N3006paxaTh KOMILJIEKCHBIE YHCTIa
Ha KOOPAMHATHOM IIOCKOCTH.
[Ipumensars popmyny Myaspa u
NOJIy4aTh MPEACTABICHUE O KOPHAX

N-0l CTENEHU M3 KOMIIJIEKCHOI'O YHCJIa.

3HAKOMUTBCSA C PUMEPAMU
MPUMEHEHUST KOMITJIEKCHBIX YHCeT
JUISL PEIICHUS] TEOMETPUUECKUX U
bu3nIecKuX 3a1a4

HarypanbHbie u nensie uncna

10

HarypanbHbie u nenbie uncia.
[IprmMeHeHue NPU3HAKOB IEIMMOCTH
nensix gyucen, HOJl u HOK, octaTtkoB
110 MOJYJII0, aliropuTMa EBKua

JUJISL pelIeHMs 3aa4d B IEJIbIX YHCiIax

OneprpoBaTh NOHATUSAMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HATypPaJIbHbIX U LIEJIBIX
qucel.

Hcnonbs30BaTh NpU3HAKK JETHMMOCTH
LIEJIBIX YMCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCET;
anroput™ EBKkinza as pereHus
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3a11ad4.
3anuchIiBaTh HATYpabHbBIC YHCIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YpPaBHEHUH. OnepupoBarh MOHATUAMH: CHCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIMHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHS. HEPABEHCTB; PEUICHUE CUCTEMBI UIIN
U JIorapu(PMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
YpaBHEHUI COBOKYIHOCTEW pallMOHAIbHBIX, CUCTEMBI U CUCTEMBI-CJIE/ICTBHS.
MPPALMOHATIBHBIX, TOKA3aTEeJIbHBIX U Haxonuts penieHust cucteM u
jorapu(pMUUECKUX YpaBHEHHI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIBHBIX, UPPALIMOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO NOKa3aTeNbHbBIX U JIOTapUPMUUECKUX
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX O0NacTell HAyKH U [IprMeHATh cuCcTEMBI ypaBHEHUM
peanbHOM KU3HU, MHTEPIIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
NOJIYYEHHBIX PE3yJIbTaTOB U3 Pa3IMYHBIX Oo0nacTel 3HaHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIYYEHHbIE PEILICHHUS.
Hcnonb3oBath iudpoBeIe
pecypcsl
3agauu ¢ mapameTpamu 16 PanmmonanbHeie, MppallMOHAIIBHBIE, Bri6upats cioco6 pemieHus

MOKa3aTelIbHbIE, TOTapu(pMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHMS,
HEPABEHCTBA U CHUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNbHBIX, TOTapU(PMUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C IMapaMeTpaMHu.
[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTyallli C IIOMOIIBIO YPABHEHNUH,
CUCTEM YPAaBHEHMI U HEPABECHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MO/IyJIU Y TTAPAMETPHI.

[IpumensTy rpaduyeckue u
AHAJIMTUYECKUE METOMBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKE
uccienoBanre QyHKIMN METoaMu
MAaTeMaTH4YECKOr0 aHAJIN3A.

Crtpouts 1 Hccien0BaTh
MaTEMATHYECKUE MOJEIHN PEATbHBIX
CUTYalluH C MOMOILBIO YPAaBHECHU,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 060061ICHKE,
cucTeMaTH3alus 3HAaHUN

16

OcCHOBHBIC IOHATHS U METOBI Kypca,
000011IeHHE U cCUCTEMAaTH3aLUs 3HaHUI

MopnenupoBaTh peaabHbIE CUTyallun
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHHUSI, ypAaBHEHUS!, HEPABEHCTBA
Y UX CHUCTEMBI 10 YCJIIOBHIO 33J1a4H,
UCCIIE0BATh TIOCTPOECHHBIE MOJEIIN

C UCIIOJIb30BAHMEM amrapaTa ajareopsl,
UHTEPIPETUPOBATH NOJTYYECHHBIN
pe3yJbTart.

[IpumenaTs GyHKIMH

JUTSI MOJEITMPOBAHUS M UCCIIEOBAHUS
pEaJIbHBIX POLECCOB.

Pemats npukiansele 3a1a4u,
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B TOM YHCJI€ COLIMATIbHO-
SKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBaMu anreOpbl
Y MaTEMaTUYECKOTO aHaJIN3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

INOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsETCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 0OILEero
o0Opa3oBaHMsl, TaK KaKk 00€CIeYrBAET BO3MOXHOCTh U3YUYE€HUS TUCIHUIUINH €CTECTBEHHO-
HAy4YHOH HANpPaBJIEHHOCTH M MPEAMETOB T'YMaHUTAPHOrO UKJIA. [IocKOIbKY Tornueckoe
MBILUIEHHE, (QOpPMHUPYEMOE MpU H3YYEHHH OOYYaIOIUMUCS MOHSATUMHBIX OCHOB
rE€OMETpUU, TPU JOKA3aTENbCTBE TEOPEM U TMOCTPOECHUM LEMOYKH JIOTMYECKHUX
YTBEPKJICHUU MIPU PELICHUN F€OMETPUUYECKUX 3a/]1a4, YMEHUE BbIIBUTATh U ONPOBEPIaTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS IIPU PELLICHUH 33/1a4 €CTECTBEHHO-HAYYHOIO
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHusi mporpaMmbl yuyeOHOTO Kypca «l'eomerpusi» Ha yriryOJIEHHOM
YPOBHE — Pa3BUTHE WHAMBHUAYAJIbHBIX CIIOCOOHOCTEH OOydarolUXCsl MpPU H3YYEHUU
reOMETpPUH, KaK COCTaBIISIOLIEH MpeaMeTHON obnacTn «MaremaTtuka u MHPOpMaTHKa»
yepe3 oOecleueHrue BO3MOXKHOCTU IIPHOOPETEHUS M HCIIONIBb30BaHMs OoJiee IiTyOOKHX
rE€OMETPUYECKUX 3HAHUM M JEHCTBUM, CHEHU(PUYHBIX T'€OMETPUU, U HEOOXOIUMBIX
JUISL YCHEIIHOTO Mpo(eccHOHaIbHOTO 00pa30oBaHMs, CBA3aHHOTO C HCIOJb30BaHUEM
MaTE€MAaTUKH.

[IpuoputeTHBIMM 3aJjauaMy  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YPOBHE,
PacCIIMPSIOUIMMH U YCUIIMBAIOIMMU Kypc 0a30BOr0 YpPOBHS, SBISIOTCA:

pacUIMpeHUe MPEACTABICHUS O TE€OMETPUM KAaK YacTH MHUPOBOW KYJIbTYypbl W
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUILINX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINKCHIBATH W U3y4aTh pa3HbIC SIBICHUS
OKpPY’KaroIIEr0o MHpa, 3HAHME MOHATHWHOIO ammaparta no pasueny «CrepeomeTpus»
y4eOHOr0o Kypca reoOMeTpHH;

(opMHpOBaHHWE YMEHHS BIJIaJIETh OCHOBHBIMU MOHATHSIMH O MPOCTPAHCTBEHHBIX
¢urypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (QOopMyl U YMEHUE
UX TPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOIAUTh HECTaHIAPTHBIE CHOCOObI
penieHus 3a1ay;

(opMupOBaHHE YMEHHSI paclioO3HaBaTh HA YepTexkax, MOJIEIAX U B PEaIbHOM MHUpE
MHOTOI'PAaHHHKH U TeJla BPAEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(opMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX  Teopuid, (popmMupoBaHHME TMMOHMMAHMUS POJIM  AKCMOMATUKU
IIPU MPOBEJCHUU PACCYKICHUM;

(GopMupoBaHHe YMEHHS BJIAaJE€Th METOJaMH JIOKa3aTeIbCTB U aAJITOPUTMOB
pELIeHMs, YMEHUS UX MPUMEHSATH, NPOBOIAUTH JTOKA3aTEJbHBIE PACCYXKIEHUS B XOJE
pelIeHusl CTEPEOMETPUYECKUX 3a7a4 M 337a4 C MPAKTHUYECKUM COJICpKAHUEM,
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dbopMupOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTeNbCTB MPH OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJM aKCUOMATUKU B TMPOBEACHHUM JEIYKTUBHBIX
pacCyKJICHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJarouuxcsi,  IMO3HABATEJIbHOW  AKTUBHOCTHU,  HMCCIIEIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTH MBIIIJICHUS, HHTEpECca K U3yYEHUIO T€OMETPUH;

dbopmupoBanre GyHKIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHOM F€OMETPUN: YMEHUS
pacno3HaBaTh MPOSIBICHUSI F€OMETPUUYECKUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaNbHBIX JKU3HEHHBIX CHUTyallUAX M TPU H3YyUYCHUU APYTUX y4eOHBIX
MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOICIMPOBAHUS peaTbHBIX
CUTyallui, HCCIEAOBAHUS TIOCTPOCHHBIX MOJIENEH, HWHTEpPIpEeTalud TOTyYECHHBIX
pE3yJIbTATOB.

OCHOBHBIMH  COJEP)KATEIBHBIMU JIMHUSMU  y4eOHOro Kypca «leomerpusi»
B 10-11 «kmaccax sBustorcs: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpaiieHus», «BeKTOpsl U KOOpAMHATHI B NMPOCTPAHCTBEY,
«/IBUKEeHUs B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO T1peboBaHHE «yMETh ONEPHUPOBATH
MNOHATUSMUY», PEJIEBAHTHBIX T'€OMETPUU Ha YINIyOJIEHHOM ypoBHE 00yueHus B 10-11
KjlaccaX, OTHOCUTCSI KO BCEM COJAEpXKaTelbHbIM JIMHUSAM ydeOHOro Kypca, a
(GbopMHpOBaHUE JIOTUYECKUX YMEHUN paclpesesieTcs He TOJbKO MO COJAEPKATEeIbHBIM
JUHUSM, HO U 1o rojgam oOyueHus. CopaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
OpeIMETHbIM  pe3yibTaraM  ocBoeHus  @DexepanbHOM  pabodyel  IporpamMmbl,
pacnpenenéHHbIM MO0 TofaM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOINpocaM oOydaromuecss oOpaiainuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE T€OMETPUYECKUMU MOHSATUIMU
YW HaBbIKAMHM [OCJIEIOBATEIbHO M IMOCTYNATEIbHO, C COOJIFOJICHHEM MPUHLMIIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPHUYECKHX
MPEACTaBICHUI OOYYaIOIIMXCA, pacmupsiss u yriyonsss e€, o0pasys TpodHbIC
MHO>KECTBEHHBIE CBS3H.

[lepexon kK U3y4eHHIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3/1aTh ycnoBus i quddepeHuanuu 00y4eH s, MOCTPOCHUS WHANBHUTYaTbHBIX
00pa3oBaTeNbHbIX MPOrpaMM, OOECHEYUTh YIUIYOJIEHHOE H3YyYE€HHE T'€OMETpPUU
KaK COCTaBJIsIOIIeH yueOHOro npeamera «MareMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTEMaTHKU C YYETOM
BbIOOpa Oymymieit mpodeccun, obecnedynBas MPEEMCTBEHHOCTh MEXKIY OOIUM
U Ipo(peccoHanbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomeTpus» Ha yriyOJIeHHOM YpOBHE OTBOJIUTCS
204 gaca: B 10 xmacce — 102 waca (3 waca B Hememio), B 11 kmacce — 102 wyaca
(3 gaca B HenmeIO).
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COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeomeTpuu. Touka, mpsmas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHUYECKOM MOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUSI U3 HUX.

B3auMHOE pacnosjokeHne IpsIMBIX B IIPOCTPAHCTBE:  IEpPECEKArOLIUECH,
napaJulebHble U CKpEIIMBaromuecs npsaMble. 1Ipu3Haku CKpEIMBAOMIMXCS IMPSIMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSMBIE
B IIPOCTPAHCTBE, NapaJUIEIIBHOCTD TPEX NPSIMBIX, NapAJICIIBHOCTD IPSIMOM U IIJIOCKOCTH.
[MapannensHOoe W LIEHTpaJbHOE NPOEKTUPOBaHUE, U300pakeHue ¢uryp. OCHOBHbBIC
CBOMCTBA MapajuIeIbHOTO MpoeKkTUpoBaHus. M3o0paxkeHnue Quryp B mapajieabHON
OPOCKIUHU. YIVIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXAY HIPSIMBIMU
B NIpocTpaHCcTBE. [lapamienbHOCTh IUIOCKOCTEN: NapajulesIbHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHBIX IUIocKkocTel. [IpocTtelinme npocTpaHCTBEHHbIE PUIYpPhl HA IJIOCKOCTH:
TETpasap, NapajlIeIenuIIe]l, IOCTPOCHUE CEYEHUN.

[lepneHAUKYISIPHOCT, TPSAMOM W IJIOCKOCTH: NEPHEHAMKYJISAPHBIE MPSIMBbIE
B IIPOCTPAHCTBE, NPSIMBbIE MapaJUICIbHbIE U NEPIEHANKYIISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPIECHNKYJIIPHOCTA NMPSAMON M IUIOCKOCTH, T€OpEMa O IPSMOM IMEPIECHIUKYISIPHON
II0CKOCTH. OpTOroHampHOE MpoeKTHpoBaHue. lleprneHauKynsip W HaKJIOHHBIE:
pacCTOAHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT NPSAMOU 10 IUIOCKOCTH, IMPOEKIUs
burypsi Ha IIJIOCKOCTb. [leprieHIMKYISIPHOCTD IJIOCKOCTEN: IIPU3HAK
NEPHEHANKYJIIPHOCTH IBYX IUIOCKOCcTel. Teopema o TpEX nepneHauKysapax.

Yrabl B POCTPAHCTBE: YroJl MEXKIY NPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA yTOJ,
JIMHEWHBIA yroJi JBYTPaHHOTO yria. TpEXrpaHHbIi U MHOrorpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yriyia. CBoilcTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHU

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. 1Ipu3ma: N-yrosibHas npusma,
npsiMasi M HaKJIOHHas TMpU3Mbl, OOKOBasg W TMOJHAsA MOBEPXHOCTh IPHU3MBIL.
[Tapannenenunen, npsMOYTOJIBHBIN NapajuiesIenune 1 ero ceoctea. Kparyaimue mytu
Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEeHHas Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBWIbHAsS U yCceUEHHAs MUPAMUJIBI.
CpoiictBa pébep W OOKOBBIX TpaHEW TMPaBWIBHOW TUpaMuabl. [IpaBuiibHBIE
MHOTOTPaHHUKW: MpaBWIbHAsg TMpU3Ma W TpaBWIbHAS NUpaMHAa, MpaBUJIbHAsS
TpEyroJibHasi MUpaMuia M MPaBWIbHBIN TeTpasap, Kyo. [IpeacTaBieHne o mpaBMIbHBIX
MHOTI'OTPAaHHHUKAX: OKTAdIP, JOAEKA AP U UKOCAIP.

Brruucnenue s1eMEeHTOB MHOTOTPAHHHUKOB: pé€Opa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTU M TIOTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAlb OCHOBAHUIA,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU Mpu3Mbl. [Lnomans 60KOBOW TOBEPXHOCTH U
MTOBEPXHOCTH MPABUJILHOW MUPAMU/IBI, TEOPEMA O TIOIA YCEUEHHON MUPAMU/IBL.

CumMmeTpuss B MPOCTPAHCTBE.  DJEMEHTHl  CUMMETPUU  NIPaBUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM MHOTOTPAHHHMKE: CHUMMETpUSA
napajuielieiunea, CHUMMETPUS MPAaBWIbHBIX NPU3M, CHUMMETpUS MPABHUIBHOU
MMHUPAMU/IBI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABICHHBIE W IPOTUBOIIOJIOKHO HANPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEMCTBUS C BEKTOPAMHU: CIIOKCHHE WM BBIYUTAHUE
BEKTOpPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOHCTBa
CJI0XeHUS BEeKTOpoB. CBOMCTBAa YMHOKEHHS BEKTOpA HA YUCIIO. [[oHsTHE KOMILTaHApHBIE
BeKTOphl. lIpu3Hak koMIaHapHOCTH TpEX BekTOpoB. [IpaBuio mnapauienenunena.
Teopema 0 pa3noKeHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. IIpsMoyronpHas
cucreMa KoopAauHaT B mpocTtpaHcTtBe. KoopaumHatel BekTopa. CBs3p  MexAy
KOOpJIMHATaMH BEKTOpPa W KOOPAMHATAMM TOYEK. YTOJ MEXAy BekTopamu. CkanspHOe
IIPOU3BEACHUE BEKTOPOB.

11 KJIIACC

Tena Bpalmenus

[ToHsTHSA: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruuecKas
MOBEPXHOCTh, OOpasyloliue TMoBepxHocTe. Tenma BpameHus: UUIUHApP, KOHYC,
yCceu€HHBIA KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cdepbl U TUIOCKOCTH,
KacaTeJbHas TIOCKOCTh K cpepe. M3obpakeHne Ten BpaiieHus Ha miockoctu. Pa3BépTka
MWIMHIPA U KoHyca. CuMMeTpHs cephl 1 mapa.

O6bEM. OcHOBHBIE cBOMiCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napajenenunena M ciuenctBus u3 He€. OO0bEM NpsMOW W HAKIOHHOW MPU3MBI,
MUWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U apoBOTrO CErMEHTa.

KomOuHanuu Ten BpalieHus ¥ MHOTOTpaHHUKOB. [Ipu3mMa, BiucanHas B MUJIAHID,
omucaHHast okoJio runuHApa. [lepeceuenne cdeprl u mapa ¢ miockocTio. Kacanue mapa
U cdepbl WIOCKOCThI0. [oHsATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJO cdepshl, chepsl,
BITMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHHUS.

[Tnomaakr MOBEPXHOCTU UIUHIPA, KOHYCA, IOIIaaAbL chephl u e€ yacteid. [logodue
B mpoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOMOOHBIX (QUTYD.
[IpeobpazoBanne  mojmoOusi, romMoTeTHs.  PemieHue 3amady = Ha  IUIOCKOCTH
C UCTIOJIb30BAaHUEM CTEPEOMETPHUECKUX METOIOB.

[TocTpoenue cedyeHW MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEUYCHHS IHJIMHIPA
(mapaJuieTbHO U MIEPIEHIUKYJIISIPHO OCH), CEUeHUs KOHYca (MapauieibHOE OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEPIINHY), CEUEHHUs Iapa, METOJbI MOCTPOSHUS CEUYCHUH: METO
CJIEJIOB, METO/1 BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOpbI 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHOe yMHOKEHHE
BEKTOpOB. CBOIICTBA BEKTOPHOr0o yMHOXkeHUs. [IpsMoyronbHas cucTeMa KOOPJIWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Paznoxkenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a1a4.

JABuKeHMs B IPOCTPAHCTBE

JIBmxenus npoctpancTtBa. OtoOpaxenus. JIBukeHust U paBeHCTBO puryp. OOmiue
CBOMCTBA JBWXCHWW. Buabl [IBWKEHUM: NapajUIeNIbHbBIA IIEPEHOC, LEHTpajIbHas
CUMMETpPHS, 3€pKaJbHAas CHMMETPHsS, IOBOPOT BOKpyr mpsimoi. [IpeoOpazoBaHus
nono6wus. [psmas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 ki1acca oOydaromuiicss HAy4uTCs:

CcBOOO/IHO ONIEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU NIPU PELICHUU
3a7a4 U MPOBEJICHUU MAaTEeMAaTUYECKUX PACCYKICHU;

OPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMPH PELICHUU
TreOMETPUUYECKUX 3a/1a4;

KIacCU(PUIIUPOBATh B3aUMHOE PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CcBOOO/IHO ONEPHUPOBATh MOHATHAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy IPSIMBIMU B TIPOCTPAHCTBE, MEXTY MPSIMON U TUIOCKOCTBIO;

cBOOO/IHO ONIEPUPOBATh MOHATUSIMH, CBI3aHHBIMU C MHOTOI'paHHUKaMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TIpHM3Ma, MUpaMU/a,
MPSIMOYTOJIbHBIN Mapasuiesienunes, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KilacCU(PHUKAINY;

CcBOOOHO OIEpPUPOBaTh MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB
MJI0CKOCTHIO;

BBINOJIHATD MapajlieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE QUTYD
HAa TIOCKOCTD, BBIMIOJIHITH H300pakeHus (GUTYp Ha TUIOCKOCTH;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB pA3UYHBIMH METOJIaMH, BBITIOJTHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJA CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATH IUJIOIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MNHpaMuia),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (POopMyT;

CBOOOJHO ONEPUPOBATh MOHATHUSMU: CHMMETPHUsSI B TNPOCTPAHCTBE, LIEHTP, OCh
U TIOCKOCTh CHUMMETPHH, HEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOZIHO  ONEpUpOBaTh MNOHATHUAMH, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH JEHCTBUS HaJl BEKTOPaAMU;

pemaTh 3aa4u Ha JOKA3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXICHUE
T€OMETPUYECKUX  BEIWYHMH, TIPUMEHSAS W3BECTHbIE METOJbl TpPH  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;
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IIPUMEHATh  NPOCTEMINME  INPOIPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a/1a4;

W3BJIEKATh, npeoOpa3oBbIBATh 17§ MHTEPIIPETUPOBATH uH(pOpPMAaLIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYI0O Ha 4YepTekKax U
pUCYHKaX;

IIPUMEHSTH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanpHbIE CUTyallMd, IPUMEHATh W3YyYCHHBIE IMOHATHS B IIPOLIECCE IOUCKA PELICHHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH pealbHbIC CUTYallMH Ha
S3bIKE TEOMETPUM, HCCIENOBaTh IMOCTPOCHHBIE MOJAEIA C  HMCIOJb30BAHUEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, alapara aareOpbl, perarb IPakKTHUECKUE 3aJauH,
CBSI3aHHBIE C HAXO0XKJACHUEM I'€OMETPUYECKUX BEINYMH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHA F€OMETPUU KaK COCTABHOM
yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOT .

K koniy 11 kiiacca o0yuaromuiics HayqYuTcs:

CBOOOJIHO ONEPUPOBATH MOHITHIMU, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKON
U c(hepruveCcKOl MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI OJTYUYEHHUS;

OIIEpUPOBATH NOHIATHUSIMH, CBI3aHHBIMU C T€JIAMHU BPALLICHUS: IUJIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh TeNa BpalleHus (IWIMHP, KOHYC, cdepa U 1map) U OObACHITH
CHOCOOBI TIOJTYUYEHUS TEJl BPALLECHUS;

KJIACCU(PHUIIMPOBATH B3aUMHOE PACIIONIOXKEHUE CPEPHI U MIIOCKOCTH;

BBIUMCIIATh BEJTUYMUHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHUs, OOBEMBI U
IJIOLIAAN TOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpAUIECHUS, F€OMETPUYECKUX Tell
C IpUMEHEHHEM (HOpMYJT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBA3aHHBIMUA C KOMOMHAILIMSIMU TE€J BPAILLEHUS
Y MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO CQepsl,
cdepa, BIMCaHHAsg B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOWAAsIMH MOBEpPXHOCTEH M 00BEMamMu
ITOJI00HBIX TET;

M300pakaTb u3ydaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKHU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS
TEJ BpAILICHUS;

W3BJIEKATh, WHTEPIIPETUPOBATH 17§ npeoOpa3oBbIBAThH uH(pOopMaIuIo
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax u
pUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpAIli Ha/l BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IMHAT;

permarh TEeOMETPUYECKHE 3a7aud Ha BBIUYHUCICHHWE YIJIOB MEXIY NPSIMBIMH U
IJIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B ILEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MIPU PELICHUU;
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CBOOOJIHO OTNEPUPOBATH MOHATHUSIMHY, CBSI3aHHBIMU C JBUKEHUEM B MIPOCTPAHCTBE,
3HATh CBOMCTBA JIBHXKCHHUM;

BBITIOJTHATh H300paXEHUSI MHOTOTPAHHUKOM M TEJI BpaIlleHUs TIPH MapaiIeIbHOM
nepeHoce, EHTPATbHON CUMMETPUH, 3€pKAIbHOM CUMMETPHH, MPU MOBOPOTE BOKPYT
npsiMOH, TipeoOpa3zoBaHus O00NS;

CTPOUTh CEUYEHUSI MHOTOTPAHHMKOB W TEJ BpAllCHUS: CEUCHUS IWIMHApA
(mapaJuyienbHO U NEPIEHIUKYIISIPHO OCH), CEUEHUsI KOHYca (IapauieibHOE OCHOBAHUIO U
POXOJSIIEE YEPE3 BEPILNHY), CEUCHHUSI 11apa;

UCIOJIb30BaTh METOJIbI TTOCTPOEHUSI CEYSHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
POEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUYECKUE YTBEPIKICHNUS,

OPUMEHSATh T€OMETpUYEeCKUue (PakThl Uil PEUICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOJIAraloIINX HECKOIBKO IIArOB PEIICHUS, €CIH YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU U HEABHOU (hopme;

pelmarh 3aa4yd Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUWA M HAXOXKICHHE
reOMETPUYECKUX BEJIMYUUH;

MIPUMEHSTH IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ady;

NPUMEHSTh TOJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATh, aHAIM3HPOBATH U
OLICHUBATh PEaJbHbIE CUTYAIlUU, IPUMEHSITh U3YUEHHBIC MMOHATHS, TEOPEMBI, CBOMCTBA
B IIpolleccC€ IIOMCKA pEeUIeHUus MaTeMaTH4YecKh C(HOpMYyIMpPOBAaHHOW MpPOOIEMBI,
MOJEIUPOBATh PEaJbHbIE CUTYAllMU Ha SI3bIKE T€OMETPUU, UCCIIEIOBATH MTOCTPOCHHBIC
MOJIENIA C MCTOJIB30BAHMEM T€OMETPUUYECKUX TOHITHH M TeopeM, ammapara aiareOpsl,
pelaTth NpakTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHUEM T€OMETPUUECKUX BETUYMNH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHS F€OMETPUU KaK COCTABHOM
yacTu QyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hassanue KomnnuectBo OCHOBHBIE BUBI JIEITEILHOCTA
OcHOBHOE coaepKaHue
pazjena (TeMbl) Kypca YacoB yqammxcs
BreneHue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTe MI0CKOCTh KakK (GUrypy,

burypsi.
[TonsATHS CTEpEOMETPUHN: TOYKA,

npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
OcHoOBHBIE MTpaBUiIa U300paAKEHUS

Ha PUCYHKE TUIOCKOCTH, NapaJIIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[TonsTHS: IEpECEeKaIONTUECs TNIOCKOCTH,
nepeceKarouecs npsimasi ¥ II0CKOCTh;
MOJIyIIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
MPOCTEUIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMMNX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBHIC
CIICJICTBHSI M3 HUX.

CriocoObl 3a1aHUs IPSIMBIX U
TJIOCKOCTEH B MPOCTPAHCTRE.
O0603HaYeHUS PSMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHUi

B KOTOPOM BBIMOJIHACTCS TIIIaHUMETPHS.
JlemaTe mpoCTeUIme JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKH INIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATH3AIIUECH KOTOPBIX
ABJISIFOTCSI aKCMOMBI TEOMETPHH.
N3yuarh, NpUMEHSTH NPUHIIUIIBI
MMOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUYCHUM METOJ CJIC/IOB, METO]
BHYTPEHHETO MPOEKTUPOBAHMS, METOJ]
MEPEHOCA CEKYIIEH TIIOCKOCTH.
Pemate crepeomeTpuyeckue 3aaauu:
Ha OMPEJCIICHUE BUIA CEUCHUS U
HaXO0XXJCHUE eT0 IIJIONMa/IH.
AKTyanu3upoBath (GaKThl U METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.

Hcnonb30BaTh NpU pELICHUH 33/1a4
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nupamMubl, Kyoa v IpU3Mbl, KOTOPBIE
MPOXOJIAT uepe3 ux peéopa.
N306paskenne nepecevyeHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpativBanue mocTpOEHHbBIX CEUEHHI
pa3HBIMU 1[BETaMHU.

Merton cnefoB sl HOCTPOEHUS
ceueHuid. CBOMCTBa iepeceYeHU i
IPSMBIX U IUI0CKOocTen. [locTpoeHue
CEYEeHMI B MUpaMHie, KyOe Mo TpEM
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aMKCh 111aroB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

TeopeMa 0 MpoNnoOpUHOHATBHBIX
otpeskax. [TogoOue TpeyroabHUKOB.
Teopema Menemnas. Pacuérol

B CEUCHHIX HA BEIHOCHBIX YEPTEIKAX.
Wcropust pa3BUTHS MITaHUMETPUU

U CTEPEOMETPUU

cleIyIoNue MaHUMeTpruYecKre hakThl
Y METOJBI:

Teopembr Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHHS OTpE3Ka

Ha N paBHBIX yacTteu. Teopema
Menenasi.

PaBHOOEApEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTONBHUK.
CBONCTBO CpeHEN IMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBOMCTBO MEAUaH
TPEYTOJIbHUKA.

[Tpu3Haku no100us TpeyroabHUKOB.
[Tomyuats npencraBiaeHus 0o
OCHOBHBIX JTaIlaxX Pa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacT pyHIaMeHTa
Pa3BUTHS TEXHOJIOTUI

B3auMHoe pacrionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3anmHoe pacronoxeHue npsiMbIxX

B pocTpancTBe. CKpenBarmumecs
npsaMsble. [Ipu3Haky ckpemumBaromumxcs
PSMBIX.

[TapannenbHble npsiMble

Knaccudummposats B3anMHOE
PaCIOJIOKEHHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTFOCTPUPYS
PUCYHKAMHU W TIPUBOJIST TPUMEPHI
W3 peabHOU KU3HMU.
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B IPOCTpaHCTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSMOU MapauIeIIbHON TaHHOU
MIPSAMOU, MPOXOISIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JICKAIIEH

Ha JTAHHOM IIPSMOM.

JlemMMa 0 mepecedeHnH mapayIeabHbIX
IPSIMBIX IJIOCKOCTHIO. [1apannenbHoCTh
TpEX NpsiMbIX. Teopema o TpEx
NapajuieIbHbIX IPSIMBbIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSAMBIX.
[TapannenbHOE TPOEKTUPOBAHHUE.
OcHOBHbIE CBOWCTBA MAPAIIIETBHOTO
npoekTupoBanus. M3o0paxenue
paszHbIX Uryp B mapamuiebHOM
IIPOEKIIUU.

LlenTpanpHas mpoEeKLUSI.

VYroJs ¢ COHanpaBIEHHBIMU CTOPOHAMM.
Yron Mex1y npsMbIMHU.

3ajaun Ha JOKA3aTEIbCTBO U
UCCIIEOBAHNE, CBS3AHHBIC

C pacmoJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

JlokasbIBaTh TEOpEMY

O CYyILIECTBOBAaHUM U €IMHCTBEHHOCTU
MapAJIICITBHON TIPSMOM, TPOXOISIIIEN
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JeXalEen Ha Ipyroy npsMou; JIEMMY

O MepeceyeHn  TIOCKOCTH ABYMS
napauieIbHBIMU MPSMBIMU; TEOPEMY

0 TPEX NMapayieIbHBIX NPSIMBIX.
JlokasbIBaTh MPU3HAK
CKPELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKpEIIMBAIOIMINXCA MPSAMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABJICHHBIMU CTOPOHAMM.
OOBSICHATh, UTO HA3bIBACTCS
napajiebHbIM U LEHTPaTbHBIM
MPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
NPOEKTHPOBaHKE (DUTYDP HA MIOCKOCTb.
Jloka3bIBaTh CBOICTBA MapajuieIbHOrO
IIPOEKTUPOBAHHSI.

N3o0paxkath B mapajuiebHON
IIPOEKLUU Pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate cTepeoMeTpudeckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C PACTIONI0KEHUEM MPAMbBIX
B IIPOCTPAHCTBE.
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[TpoBoAUTH TOKA3aTENbHbBIE
paccyXIeHus MPU pPEeLICHUH
reOMETPUUYECKUX 3a]1a4, CBA3AHHBIX
CO B3aUMHBIM PacCMOJI0KECHHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIU3UPOBATH U
OLICHHUBATH YTBEPKICHUS C LETBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
MonenrpoBaTh peabHbIE CUTYalNH,
CBSI3aHHBIE CO B3aUMHBIM
pacroIoKEeHUEM MPSIMBIX

B MIPOCTPAHCTBE, Ha S3BIKE TEOMETPHUH.
HccnenoBaTh NOCTPOSHHBIE MOJIEH
C UCTIOJIb30BaHUEM T€OMETPUIECKIX
MOHSATUH U TEOPEM, amnmnapara aareopsl,
IU(PPOBBIX PECYPCOB.

[lomy4ats mpeacTaBiieHHE

O IICHTPAILHOM TPOSKTUPOBAHUHT

1 00 ucropuu paboT MO TEOPHUH
MIEPCTICKTHBBI

[TapajutennbHOCTH IPSAMBIX
U IUIOCKOCTEU
B IIPOCTPAHCTBE

[TonsTHs: napamIeabHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH NMPSIMOM U
m1ockocTH. CBOKCTBA NapaJIeIbBHOCTH

Knaccuduumpoats B3auMHoe
PACIIOJNIOKEHUE TIPSIMOU U TNIOCKOCTH
B IPOCTPAHCTBE, IPUBOSA
COOTBETCTBYIOILUE ITIPUMEPBI
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HpﬂMOﬁ U IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BBIYMCJICHHUEC U JOKA3aTCIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoenue ceueHns, NPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJICIbHOIO APYTOM MPSIMOM.
Pacuér ornHowmenui. [lapamiensnas
MPOEKIHs, TPUMEHEHNE

JUTSI IOCTPOCHUS CeYeHUM Ky0a

Y Mapajuliesienunesa.

CaoiicTBa napasienenuneaa u npu3Mal.

[TapannensHbie mockocTu. [lprusnaku
NapajuIeIbBHOCTH JIBYX TJIOCKOCTEMN.
Teopema o0 mapamienbHOCTH U
€IMHCTBEHHOCTH TNIOCKOCTH,
IPOXOSALIEN YEPE3 TOUKY, HE
IIPUHAIEKAITYIO JAHHOU IUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiiCTBa NapauIeNbHBIX INIOCKOCTEM:
0 MapaJuIEIbHOCTHU NPSMBIX
NepecevyeHus Npyu NEPECEUCHUN JBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayiIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXKY NTapalICIbHBIMU

U3 pearbHOU KU3HU.

@opMyIMpPOBATH ONPEIAECIICHUE
ITapaJuIeNIbHBIX MPSIMOM U INTIOCKOCTH.
Jloka3bIBaTh IPU3HAK

0 MMapaJUIENIbHOCTHU IPSIMON U
IJIOCKOCTH; CBOWCTBA MAPAJIIEIbHOCTH
MPSAMOM U ILIOCKOCTH.

Pewiats crepeoMeTpudecKkue 3a1aun
BBIYMCJIEHUA U TI0KA3aTEIbCTBO,
CBS3aHHBIE C [TAPAIIICIIBHOCTBIO

IIPAMBIX U IUIOCKOCTEM B IMPOCTPAaHCTBC.

Pewars npaktuyeckue 3a1adu

Ha ITOCTPOCHUE CEUEHUI Ha YEpTEkKAX
TETpadaApa U napajulescnuIeaa.
Pewiars crepeoMeTpuyeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTebHbIE PACCYKIACHUSA

[IpU PELICHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C IIApAJJIECIBHOCTBIO
IIJIOCKOCTEHN.

CpaBHHBaTh M aHAJIM3UPOBATH
peaJIbHBIC CUTYallUH, CBSI3aHHBIE

C IIApAJIEIBHOCTBIO PSIMOU U
IIJIOCKOCTY B IIPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C AByMs 11apaJlJICIIbHBIMUA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYalluH,
CBA3AHHBIC C TAPAJIJICIIbHOCTBIO
HpHMOfI " IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUN

[lepnieHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSAIMOYTOJIBHOTO
napasuienenunena. Berancienue 1MH
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
napasuieJIenunee.
[leprieHIMKYISAPHOCTH NPSIMOM U
110cKoCTH. [Ipr3Hak
NEPIEHNKYJIIPHOCTHU MIPSMOU 1
IJIOCKOCTHU. Teopema 0 CyIlecTBOBaHUH
Y €JUHCTBEHHOCTH IIPSIMOM,
IPOXOIALIEN YEPES TOUKY
IIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K Iu1ockocTH. [lnmockoctu n
NEPIEHINKYJIIPHBIE UM NIpAMast

B MHOTOTPAaHHMKAX.
IleprieHaMKYIISIp ¥ HAKIIOHHAS.
[TocTpoenue nepnesauKyJspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NEpNEHINKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (GaKThl U METOIbI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
@opMyIMpOBAaTh ONPEIEICHHUS
MIEPIICHINKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3pIBaTh: ieMMy

0 MEPNEHAUKYISIPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
MapaJuIeIbBHOCTBIO MPSMBIX U UX
MEPIIEHAUKYIISIPHOCTBHIO K IIJIOCKOCTH.
Jloxa3pIBaTh: TEOPEMY, BBIPAXKAIOILYIO
IIPU3HAK NEPIEHANKYJIAPHOCTH IPAMOU
U IUIOCKOCTHU; TEOPEMY

O CYILIECTBOBAaHUU U €JUHCTBEHHOCTHU
PAMOM, IPOXOJAIIEH Yepe3 TaHHYIO
TOYKY Y NEPIIEHAUKYIJISIPHON K TaHHOMU
IIJIOCKOCTH.

N300paxaTh B3aMHO
NIEPIEHUKYIIPHBIC IPAMYIO
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Yros Mexly CKPEIMBAOIIUMUCS
npsMbIMU. [Tonck nepneHIuKyIapHbIX
IPSIMBIX C TIOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[Toctpoenue ceuenuii Kkyoa, MpU3MHI,
MIPABWJIBHOW MUPAMUABI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIHUH.
CummMeTpus B IpOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [ImockocTn
CHUMMETPUIN B MHOTOI'PaHHUKAX.
[Ipu3Hak nepneHIuKyIsIpHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummMmerpud. lIpaBuibHbIe
MHOTOI'PaHHUKHU

Pacuér paccrosgauii OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEePIEHAUKYJISPbI: CAMMETPHUS, CABUT
TOYKHU IO HapajuieJIbHON MPAMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
@opMyIMpOBaTh CBOMCTBO
NEPHEHANKYJIAPA IO OTHOUIEHUIO

K IJIOCKOCTH.

[Tomy4aTs npeacTaBaeHUE O 3HAUCHUH
NEepHeHANKYJIIApa s APYTUx odnacret
HaykH ((pu3mKa, S3HEpPreTuKa, Ja3epHble
TEXHOJIOTHH ), B PEAIbHON KU3HH
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbBIE
C IIPOEKIMEN PSIMOU Ha TIJIOCKOCTb,
HEINEPIEHANKYIJISIPHYIO K 3TOM IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
o0paTHYyI0 TeopeMe O TPEX
NEPIEHANKYIIAPaX.

[lomy4ats mpeacTaBiieHHUE

00 OPTOTrOHATLHOM MTPOCKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKIUHU
TOYKHU Ha NPSIMYIO.

PemaTe crepeoMerpruueckue 3aaauu,
CBSI3aHHBIE C NIEPIIEHIUKYISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pewiats npuknagaHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUYECKUX BEIHYHMH.
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Pewiats crepeoMeTpuyeckue 3anauu,
CBS3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHAUKYIIIpax,
HaxO0>JICHUEM PACCTOSIHUU,
IIOCTPOCHUEM MTPOCKLIUM.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIAEHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHaIM3UPOBATH U MOJIEIIUPOBATH

Ha S3bIKE TE€OMETPUU PEAJIbHBIC
CUTYyallH, CBI3aHHBIC

C NEPNEHINKYJIIPHOCTBIO IPSIMOM 1
IIJIOCKOCTHU; UCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C UCIOJIb30BaHUEM armapara aareopbl

VYTbl U pacCTOAHUSA

16

[ToBTOpEHUE: Yroa Mex 1y NpsiIMbIMUA
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHUE: YyrOa MEXKIY
CKPELIMBAIOIINMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. [ eoMeTpruueckue
METO/Ibl BBIYMCIICHUS YIJIa MEXKIY
NPSAMBIMA B MHOTOTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METObI
IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.
DopMyIUPOBATH OIIPEIECICHUE
JBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JMHENHBIX YIJIOB JIBYTPAHHOIO yTJIa.
KnaccuduimpoBatb 1ByrpaHHbIE YTIibl
B 3ABUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsiil yroi. CBOMCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOTO yIJa.
[leprieHIMKyISPHBIE TUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYISIPHBIX
tockocren. [IpusHak
NEPIEHINKYJIPHOCTHU INIOCKOCTEN;
TE0-peMa O IPSIMOM NIEPECEYEHNS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHEU IUIOCKOCTH.

[IpsAMOYTONBHBIN NTapalIeIeNIeN;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT'O MapaJuIeenuneaa.
Teopema o AuaroHany NpsIMOYroJIbHOTO
napajuieNIeIMIeaa U CIEICTBUE U3 HEE.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJI0KEHUEM IIPSIMBIX U INIOCKOCTH.
IToBTOpEHHUE: CKpemBaroIuecs
psIMbIE, MapPAJUIEIbHBIE INIOCKOCTH

B CTaH/IAPTHBIX MHOTOIPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPEUIMBAIOIIUXCS PSIMBIX,
pPacCTOSHUE MEXIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

B IIPOCTBIX CUTYyAIUSX.

OnyckaHue NepreHIuKyJIspoB,

DopMyJIUPOBATH ONPEIECICHUE B3aUMHO
IIEPIICHIUKYJIPHBIX TIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O IIPU3HAKE
NEPIEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEN.

@opMyIMpPOBATH CIEACTBUE

(U3 Mpu3HaKa) O MEePHEHAUKYISIPHOCTH
IJIOCKOCTHU, KOTOpas NEPIEHAUKYIIIpHA
IIPSMOU, IO KOTOPOU IEPECEKAOTCS IBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 IMarOHAIAX IPSIMOYTOJIBHOTO
napajuleenunesa.

Pemars crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C NEPIICHANKYIISIPHOCTD
MPSAMBIX U TJIOCKOCTEH, UCITOIb3YS
IUTAHUMETpUYECKHEe (PaKThl U METO/IbI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS ITPU
pELIEHNH TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C NIEPIIEHNKYJIIPHOCTBIO
IJIOCKOCTEMN.

AHanmM3upoBaTh U MOAEIUPOBATH

HAa S3bIKE T€OMETPUU PEAJIbHBIE
CUTyaluH, CBSI3aHHBIE
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKH; NPSIMOM; INIOCKOCTH.
Brruncienue paccTossTHUN MEXKITY
CKPEIIHUBAOIIUMUCS MPSIMbIMU

C MOMOIIBIO NEPIEHANKYISIPHOMN
TTIOCKOCTH.

TpéXrpaHHbIN yroJ, HEPaBEHCTBA
TSl TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, TeopeMbl
KOCHUHYCOB M CHHYCOB

IUISl TPEXTPAHHOTO YTiia. JJIE€MEHTHI
chepuueckoit TeOMETPHH:
reoe3MYECKUe JMHUN Ha 3eMJie

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
IIJIOCKOCTEN.

HccnenoBars NOCTPOEHHBIE MOJIETH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
ammapara anreOpsbl.

Pemate npuknagHeie 3a1a4u,
CBSI3aHHBIE C HAXO0XKICHUEM
r€OMETPUYECKUX BEJINYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKIOHHAA
npu3Msbl. [IpaBuibHas mpusma.
[Ipssmoyt mapatenenunen,

PSIMOYTOJIbHBIN Mapajuiesenunes, Kyo.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIC U
MOJIYIIPAaBUIIbHBIE MHOTOIPAaHHUKH

PaboTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHusl,
KOMMEHTAapHHU.

AHanM3upoBaTh PEIICHNE 3a1a4H.
PucoBaTp BBITyKJIbIE MHOTOIPAHHUKH
C 3aJJaHHBIMHM CBOMCTBAMU,;
BOCCTaHABIIMBATh OOIINIA BU]I
BBIITYKJIOTO MHOTOI'PaHHHUKA T10 IBYM
€ro MPOECKIUAM.

Jloxa3pIBaTh CBOVCTBA BBIITYKJIOIO
MHOTI'OTPaHHHKA.

Pucosars BBIITyKJIbIE MHOTOTPAHHUKU
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C pa3HOM SUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIE0BATh BO3MOKHOCTH MOJTYYEHUS
pe3yJibTaTa NPy BApbUPOBAHUY TAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIbHBIX
MHOTrOTpaHHUKOB. [Li1annpoBaTh
MMOCTPOCHHUE MPABUIBHBIX
MHOT'OIPaHHHUKOB Ha ITIOBEPXHOCTAX
JPYTUX MPABUIIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

ITonsiTHe BEKTOpA Ha MJIOCKOCTH

U B POCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajjieenuneia, yMHOKEHHUE BEKTOpa
Ha YKUCJIO0, Pa3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JICKAITUX
B OJJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1aun ¢ BEKTOpamMu

AKTyanu3upoBath (GaKThl U METOIbI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH Y B MPOCTPAHCTBE;
KOMILJIaHApHbIE BEKTOPHI. [[prBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NpaBUJIA BHITIOJHEHUS
JICUCTBUM CI0KECHUS Y BEIYUTAHUSA
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MpU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IIOKEHUHU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOpaM
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[ToBTOpeHue, 0600IICHNE
M CUCTEMAaTH3alUsI 3HAaHUHU

O06o01aronee NTOBTOPEHUE MOHITUH
Y METOJIOB Kypca T€OMETPUH

10 kmacca, cucreMaTH3alis 3HAaHUH.
Hctopus pa3BuTHs cCTepeOMETPUH KaK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHUM

Pewmats ctepeomeTprueckre 3a1aun
Ha J0Ka3aTeIbCTBO MATEMATHUECKUX
OTHOIIICHUI, HAX0XKJCHUE
r€OMETPUYECKUX BEJIMYUH (JJTUH,
YTJIOB, IUTOIIaAeH, 00bEMOB).
Hcnonp30BaTh pu pelIeHUN
CTEPEOMETPUYECKUX 3a7a4
MJIAaHUMETpUUECKue (DaKThl U METOIBI.
[IpoBOAUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

IIPU PEIICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBAThH
peanbHbIe CUTYallMU U BBISBIISATH
BO3MOKHOCTB €€ MOJICIIUPOBAHUS Ha
A3bIKE T€OMETPUHU.

MopenupoBaTh peajibHyIO CUTYaIIUIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATH
MMOCTPOCHHBIE MOJIENIN, B TOM YHUCJIE U
C UCIIOJIb30BaHUEM alllaparta ajireOphl.
Hcnonb30BaTh KOMOBIOTEPHBIE
MPOTpaMMBbI NPU PEIICHUU 3a/1a4.
[Tonyuath npeacTaBiieHUE O TEOMETPUU
KaK O pa3BUBAIOINICIICS HAayKe,
HCCIIEAYIOLIEH OKPYKaIOLIUN MUD,
CBSI3aHHOW C PeaIbHBIMU O0BEKTaAMH,
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MTOMOTAIOIIEH PEIINTh pEaJIbHbIC
KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LEIbIO BbISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

Hccnenosath IMOCTPOCHHBIC MOJICIIN.

Hcnonb3oBath 1udpoBbIe PECYPCHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KUIIACC

HasBanune KommuecTBo OCHOBHBIE BUIBI IEITEIHHOCTA
OcCHOBHOE co/iepKaHue
pazzena (TeMbl) Kypca YacoB yqaImxcs
AHauTHYeCcKasi reoMeTpus 15 [ToBTOpEHUE: KOOPAMHATHI BEKTOPA AKTyam3upoBaTh (GakThl U METOIbI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEJCHUE BEKTOPOB,
BBIUHCIICHUE YTJIA MEXIY BEKTOpPaMHU
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MPOXOASAIIEH Yepe3 ABE TOUKH.
YpaBHEHHE IIJIOCKOCTH, HOPMAJlb,
YpPaBHEHHUE TUIOCKOCTH B OTPE3KAX.
BekTopnoe npoussenenue. JInneiinpie
HEPABEHCTBA, JTUHEWHOE
pOrpaMMHPOBAHUE.

AHAJIIUTUYECKHUE METO/IbI pacyeTa
yTJla MEX]1y NPSIMBIMHU U TJIOCKOCTSIMU
B MHOTOrpanaukax. ®opmyima
pPacCTOSIHUS OT TOYKH A0 IUIOCKOCTHU
B KOOpJIMHATAX.

Haxoxnenue pacCToOIHUN OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUJIbLHOMN
MAPAMUJIEC

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBHSAM C UX
KOOpJIMHATaMH.

BcnomMHUTSE oripeiesieHre CKaISpHOTO
YMHOEHHUS U €T0 CBOKCTBA.
BbI4ucasaTh ¢ MOMOIIBIO CKaJIPHOTO
YMHO>KE€HUS JIJTMHBI BEKTOPOB, YTJIbI
MEXKly HUMH, YCTaHABJIMBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
BrIBOUTH YpaBHEHHE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JIO TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBINA Y BEKTOPHBIA METOIBI.
[IpoBOAMTE TOTMYECKH KOPPEKTHHIS
JIOKA3aTEIbHBIC PACCYXKICHUS

IIpY PEIICHUU T€OMETPUUYECKUX 3a1a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/1A.
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AHaIM3UPOBATh U MOJEIUPOBATH
Ha S3bIKE TEOMETPUU pEAIbHBIC
CUTYAIINH, CBSI3aHHBIE BEKTOPAMH U
KOOPJIMHATaMHU.

HccnenoBars NOoCTpOEHHBIE MOJENH,
B TOM YUCJIE U C UCITOJIb30BAHUEM
anmnapara aareOphl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HaKOMUTBCS C UICTOPUEHN pa3BUTHUSA
MaTEeMaTUKU

[ToBTOpEeHuE, 00001ICHNE
M CHCTeMAaTH3alus 3HAaHUN

15

CedeHuss MHOTOTPaHHUKOB:
CTaHJApTHBIC MHOTOIPAHHUKHU, METO/]
CJIEJI0B, CTaHAAPTHBIE IIJIOCKOCTH,
NIEPECEUYEHNUS] MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NpsAMBIE U TIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YTJIbl MEXIY
CKPELIUBAIOIIMMUCS IIPSIMBIMU.
[IepnieHauKyIsApHBIE IPAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE MTaphl
NEPIIEHAUKYJISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CAMMETPUU
MHOT'OIPaHHUKOB, TEOpEMa O TPEX
HEPIEHAUKYJISIPaX, BBIYUCIICHUS IUIUH

Ctpouts ceueHusl.

Pemars crepeomeTprueckue 3agaun
Ha JI0Ka3aTeJIbCTBO MATEMATHUYECKUX
OTHOIIICHHUH, HAXO0XKICHHUE
reOMETPUYECKHUX BEJIMUUH (JJTUH,
YTJIOB, TUIOIIA/IeH, 00bEMOB).
Hcnonp30BaTh npu pemieHAN
CTEPEOMETPUYECKUX 3a7aU
TUTAaHUMETpUUYECKe (PaKThl U METO/IBI.
[TpoBOIUTE JTOTUUECKU KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUUECKUX
3aaad.

CpaBHUBATh U AaHATM3UPOBATH
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B MHOTOI'PAHHHKAX.
[ToBTOpEHue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI

TUTSI TITOTAEH, COOOpaKEeHUS
IoI00usI.

[Imomaau ceueHnit MHOTOTPaHHUKOB:
TUIOIAIM TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUsl mo100us

peanbHbIE CUTyal[uu U BBISIBIIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHUS

Ha SI3BIKE TEOMETPUM.

MopnenupoBaTh peabHy0 CUTYALUIO
Ha S13bIKE T€OMETPHUH U UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENH, B TOM YHUCIIE U
C UCII0JIb30BAaHUEM allapaTa ajareopsl.
Hcenonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPU PEIICHUU 3a/1a4

O0BEM MHOTOTpaHHUKA

17

O6bEM Tena. O0BEM MPAMOYTOIBHOTO
napajienenunena. 3aaadu

00 yJIBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CrepeoMeTpuyuecKHE 3aJ1a4u,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a7a4u, CBI3aHHBIC

C BbIYUCJICHUEM 00BhEMA
IPSIMOYTOJILHOTO MapajuIeseuIIe 1a.
O0BEM TIPSIMOIA TIPU3MBI.
CrepeoMeTpryueckue 3a/1auu,
CBSI3aHHBIC C BBIUHCIICHHEM 00BbEMOB
psAMOM npu3Msl. IIpuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATHUIMHU:
00BbEM Tena, 00bEM NPAMOYTOIBHOTO
napajijiesnenunena.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
NPSAMOYTOJIBHOTO NapajlieNlenunena,
CIICJICTBUSA U3 HEE.

Pa3zpesats MHOrOrpaHHuKH,
MEPEKIIA/IbIBATH YACTH.

Pemrats crepeoMmeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMA
IPSIMOYTOJILHOTO MapaJijieienuIea,
MIPU3MBI.

CpaBHHBaTh U aHATU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
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Brruucnenne 006EMOB Ten

C MMOMOUIBIO OMPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHne 00bEMOB MUPAMUJ]

C OOUIMM YTJIOM.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

[IpuknaaHbie 3a7a4u MO TEME
«OO0BEMBI T, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBI, TUPAMUJIBI.
[Ipumenenue 0o0bEMOB. Brruncnenue
pacCTOSAHUS A0 IIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3upoBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU pPEaTbHbIC
CUTYyalliH, CBSI3aHHBIE C OO BEMOM
IPSIMOYTOJILHOTO MapajuiesienuIiea,
IIPU3MBI, TTUPAMHIBI.

HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIC U C UCIIOJIb30BaHUEM
anmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy 1Sl BBIYUCICHUS 00bEMOB
TeJl.

Jloka3sIBaTh TEOpEMYy 00 00BbEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYrOJIbHOW MPU3MBI U

IUISl IPOU3BOJIBHOM IPU3MBL.
Jloka3sIBaTh TEOpEMY: 00 00OBEME
nupamMubl, POPMYIUPOBATH CIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMuU/IbI.
BriBoguTh (hopMymy 17151 BEIYUCTICHUS
00BbEMOB yCEUEHHOM MUPAMU/IBI

Tema BpameHus

24

[unuaapuyeckas moBepXHOCTb,
oOpa3yronye UIMHIPUYECKOU
MTOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TTOHITHSIMHU:
IMTMHIPUYCCKAs TIOBEPXHOCTD,
muHap. M3ydats crnocoOsl
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Hunuaap. [pssmMoi KpyroBoiu
uuiusp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HOBEpXHOCTB,
oOpa3yrolre KOHUYeCKOn
noBepxHocTH. Konyc. CeueHnue koHyca
ITIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHrne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeomeTpruuecKkue 3a1auu

Ha J0Ka3aTeJIbCTBO U BHIYUCIIEHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYCa.

[IpuknanHbie 3a1a4u, CBA3aHHbBIC

C IUJIUHIPOM.

Cdepa u map.

[lepeceuenue cdepnl u mapa

¢ IockocThr0. Kacanue mapa u
chepbl WI0CKOCTHIO0. By n
n300paxxeHue mapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacreu.

CummeTtpus cepsl 1 mapa.

MOJIYYSHUS IUIUHAPUYECKON
MOBEPXHOCTH, [IUIMHAPA.
N300paxxkaTh HMIMHIP U €r0 CEUCHUS
MJIOCKOCTBIO.

CB00OAHO ONIEepUPOBATH TOHATUSIMU:
KOHUYECKasl IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyC. M3yuaTh criocoObl
MOJTyYEHUsI KOHUYECKOMN MOBEPXHOCTH,
KOHYCa.

N300paxxaTh KOHYC U €ro CeYeHUs
MJIOCKOCTBIO, MPOXOISIIEH uepes oCh,
U TUIOCKOCTBIO, TIEPIEHINKYISIPHON

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOW MOBEPXHOCTEH Te
BpalneHus. Pemare
CTEPEOMETPUYECKHE 3a/1a4H, CBSI3AHHbBIE
C TEeJIaMH BpaIIEHUsI, HAXOXKICHUEM
L1011 OOKOBOI M MOJIHOM
MOBEPXHOCTH, NOCTPOEHUEM CEUCHUIA.
Hcnonb30Bath npu perieHny 3aaad
TUTAHUMETPHYECKHUE (PaKThl U METO/IBI.
CpaBHHBaTh ¥ aHATU3UPOBATH
YTBEPKJICHHUS C 1IEIBIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
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CrepeoMeTpuuecKre 3a/1auu

Ha J0Ka3aTeIbCTBO M BEIUMCIICHHUE,
CBSI3aHHBIEC CO C(HEepOH U MapOM,
MMOCTPOCHUEM HX CEUCHUU
IIOCKOCTBIO.

[IpuknanHbie 3a1a4u, CBI3aHHbBIC
co cepoii U Imapom.

[ToBTOpEHUE: OKPYKHOCTD

Ha IJIIOCKOCTH, BEIUMCIICHUS

B OKPY>KHOCTH, CTAaHJIApTHBIC
nogoous.

Paznuunbple koMOMHAIIUN T
BpAIlICHUS U MHOTOTPAaHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpAILICHUS

AHaIM3UPOBATh U MOJICIIMPOBATH

Ha S3bIKE TEOMETPUU pEAIbHBIC
CUTYyalliH, CBSI3aHHBIE C KOHYCOM

U TUAJIUHIPOM.

HccnenoBars NOoCTpOEHHBIE MOJENH,

B TOM YUCJIE U C UCITOJIb30BAHUEM
amnmapara anreopsl

AKTyanu3upoBath (HaKThl U METObI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOAHO ONIEpUPOBATH TOHATUSAMMU:
cdepa u map, UEHTp, paANycC, TUAMETP
chepsl u mapa.

HccnenoBars B3aMMHOE PaCIiONOKEHUE
chepbl U TIIIOCKOCTH.

DopMyIMpOBaTH ONPECIICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MIpU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh hopMymTy 17151 BEIYUCTICHUS
wiomanan cepsl uepes paanyc chephi.
Pemiates cTepeomerpuyeckue 3a1auu,
CBSI3aHHBIE CO C(HEpOoil U MapoM,
HaXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM ceueHUi chepsl
Y 11apa.
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AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEaIbHbIC
CUTYalluH, CBSI3aHHBIE C IIAPOM H
cepoii.

Pemate mpocThle 3a7a4n, B KOTOPBIX
bUrypupyroT KOMOMHAIIMH TEJl
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHuH 3a1ad,
CBSA3aHHBIX CO Chepoii U MapoMm,
TUTAaHUMETpHUUECKHe (HaKThl 1 METO/BI.
Pemath crepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C TEJIAMH BpAIICHHUSA,
IIOCTPOCHUEM CEUCHUH TEJ BPalllCHHUS,
C KOMOMHAITMSIMU TeJT BPAIICHUS U
MHOTOTPaHHHUKOB.

[TpoBOaNTH TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKACHUS

NIpU PEIIEHUN TEOMETPHUUECKUX 3a/1ad,
CBSI3aHHBIX C NMEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanmM3upoBaTh U MOJICTUPOBATH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara anreOpsbl
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[nonraau moOBEpXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME IPSAMOTO HUITUHIPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH ITMIIHH]IPA.

Brruucnenne 006EMOB Ten

C TIOMOIIIBIO OTIPEEIEHHOTO
unTerpana. O0bEM KoHyca.

[Imomnaan 6OKOBOM U IMOJTHON
MOBEPXHOCTHU KOHYcCA.
CrepeoMeTpUyUECcKHE 3a/1a4H,
CBSI3aHHBIE C BBIUUCIEHUEM 00BEMOB
IIWJIMHpa, KOHYyCA.

[Tpuknagasie 3agaun 1o Teme «OObEMBI
Y TTOLAY IOBEPXHOCTEMN TEJL.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl.

CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
CEeKTopa.

[Ipuknagubie 3a1a4u 1O TEME
«OOBEMBI TET», CBA3AHHBIC

¢ 00BEMOM I1apa U TIOUaAbI0 chephl.
CooTHOIIIEeHUsT MEXKIY IO IMU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB00OOAHO ONEpPUPOBATH MOHSATUSIMH:
00BbEM Tena, TUIoNaJb MOBEPXHOCTH.
@opMyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
UIKMHIpa; 00 00BEME KOHYCA.
BriBoauThs GopMyIibl 171 BHIYUCTIECHUS
00bEMa yCeu€HHOTO KOHYCa.
HccenenoBats MOCTPOESHHBIE MOAEIIH,

B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara anreOpsl.

3HaTh BOBMOYKHOCTH PEILICHUS 3a]a4
Ha IIOCTPOCHUE LIUPKYJIEM U JINHEHUKOM,
0 KJIACCUYECKUX HEpa3pelIMMBbIX
3a/ayax.

CB00OOHO OMIEpUPOBATH TOHITUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOP, OCHOBAHME U BBICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IAPOBOTO CJIOS.

BriBoguTh hOpMyITBI 17151 HAXOXKACHUS
00BEMOB 11aPOBOTO CETMEHTA,
IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3pIBaTh TeOpeMy 00 00bEMeE mapa.
Pewiates cTepeomerpruyeckue 3aau,
CBSI3aHHBIE C 00BEMOM I1apa, MapOBOTO
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TEJL.
[TonoOHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0pEMa pu mogo0ouu.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BRIYMUCIICHHEM 00BEMOB
TEJ U TUIOIIAJCH MOBEPXHOCTEN

CETrMEHTA, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEpHI.

CpaBHMBATH U aHAIU3UPOBATH
YTBEPKJICHUS C LI€JIbIO BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaIM3UPOBATh U MOJICTTUPOBATH

HAa SI3bIKE TEOMETPUU pEAIbHBIC
CUTYyalliU, CBSI3aHHBIE C O0BEMOM
mapa, apoBOTO CErMEHTA, IIIAPOBOTO
CErMeHTa, IJIOMIAIbI0 Cephl.
CB00OOAHO ONEpUPOBATH TOHSATHEM:
10I00HBIE TEJIa B IPOCTPAHCTBE.
Brraucnsats 00bEMBI TET C TOMOIIIBIO
OIIPENIEJIEHHOTO UHTErpala.

Pemats ctepeomeTpuueckue 3agaum,
CBSI3aHHBIE C COOTHOIICHUSIMA MEXKITY
IJIONIAJIMU TTOBEPXHOCTEHN U
00bEMaMU MTOJOOHBIX TEI.
[TpoBOAUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS

P PEIICHUHN Te€OMETPUYECKUX 3a/1a,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJ C IIOMOIIBIO ONPENECIEHHOTO
WHTEeTpasa, HaXOXJIeHUEM
COOTHOIIEHUS MEXK]y TUIOIIaAsIMHU
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MOBEPXHOCTEN U 00BEMaMU IO TI00HBIX
TEI.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH peaIbHBIC
CUTyalliH, CBsI3aHHBIC C 00BbEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J10Ka3aTeIbLCTBO M HA HAXO0XKJICHHUE
F€OMETPUYECKUX BEJIMUUH

JBr>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtobpaxkeHust. [BrxeHus u
paBeHcTBO duryp. OOmue cBoiicTBa
IBWKEHUN. BUabl ABMOKEHUH:
napasuielIbHbI IEPEHOC, LIEHTPAJIbHAS
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus mogoous. [psmas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha IPUMEHEHUE IBUKECHUS

[IpumeHsTh NpaBUiIa BBITIOJTHEHUS
JNEUCTBUM CIIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUM 33/1a4.
Haxonnte koOpauHaTel BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro KOOpAMHATAM.

BcnomHUTE onipeenienne CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasth ¢ MOMOIIBIO CKAIIPHOTO
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEXKy HUMU, YCTaHABIINBATh
MEePIEHANKYISIPHOCTh BEKTOPOB.
AHaIM3UpoOBaTh U MOJICJINPOBATH

Ha A3bIKE TEOMETPUU PEAIBHBIE
CUTYaIINH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUUYMHAMH.
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Hcnionb30BatTh MpH pelieHUH 33]1a4,
CBSI3aHHBIX C BEKTOPaMU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(aKThl U METOJIBI.

CB00OTHO OTIEPUPOBATH TOHITHSIMH:
0TOOpaXeHHE MPOCTPAHCTBA Ha cebs,
JBUKEHHE MTPOCTPAHCTBA;
[IEHTpaJIbHAasI, OCeBas M 3epKallbHas
CUMMETPUH, apaJlIeNbHbIN IEPEHOC;
PaBEHCTBO U I0J100Ke PUryp.
Jloka3bpIBaTh YTBEPKACHHS O TOM, YTO
[IEHTpaJIbHasI, OCeBas M 3epKallbHAs
CUMMETpPHH, MapauIeIbHbBIN EPEHOC
SIBJITFOTCS IBUKCHUSIMH. BBITTOIHATH
npeoOpa3oBaHust MOI00US.
OnepupoBaTh NOHATUSMU: TIPSMas U
chepa Ditnepa.

Pemats reomMmerpuueckue 3agauu

C UCIIOJIb30BAHUEM JIBUIKEHU.
Hcnonb30BaTh Npu pelieHAH 3a1a49
JIBUYKCHUSI IPOCTPAHCTBA U UX
CBOWCTBA

[ToBTOpEeHME, 0600MICHNE
U CUCTEeMAaTH3allusl 3HaHUHN

17

O6o0maroiee MOBTOPEHUE TTOHSATUH U
METOJIOB Kypca TeOMeTpUH
10-11 xyaccoB, cucTeMaTH3aIus

Pemrats crepeomerpuueckue 3agauu
Ha JOKa3aTEJILCTBO MAaTEMAaTUUECKHUX
OTHOIIICHUM, HAXO0XKJICHUE
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3HaHUM.

Hcropus pa3BuTus CTEPEOMETPUN KaAK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTHUM

reOMETPUYCCKUX BEJIMUUH (JJTHH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh Mpu pelieHUH
CTEepEOMETPUYECKHX 3a7a
TUTAHUMETPUUIECKHE (PaKThI

U METOJIBI.

[TpoBOIUTH TOTHIECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

IIPHU PEIICHUH CTEPEOMETPUUSCKUX
Y TUTAHUMETPHUYECKHX 3a]1a4.
CpaBHUBaTh U aHAJU3UPOBATH
peabHBIC CUTYaITUU M BBISIBIISATH
BO3MOKHOCTb €€ MOJEIUPOBAHUSA
Ha SI3bIKE TCOMETPHH.
MonenupoBaTh pealbHyI0 CUTYaITUIO
Ha S3bIKE TECOMETPUHU U UCCIEIOBATh
MTOCTPOCHHBIC MOJIEIIH, B TOM YHCIIC
U C MCTIOJIb30BAHKEM arrapara
anreOphl.

Hcronp30BaTh KOMITBIOTEPHBIC
IIPOrpaMMBI IIPH PEIICHUH 3a/1a4.

[Tonyuyath npeacTaBieHUE O TEOMETPUN

KaK O pa3BUBAOIICUCS HAYKE,
VCCIIEYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOW C PEATbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PEIINTh PEAbHbIE
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KU3HCHHBIC CUTYalluH O POJIN
CTCPCOMCTPHH B PA3BUTHH
COBPCMCHHBIX MHXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT UM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

INOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposSTHOCTb M CTAaTUCTUKA» YriayOJIEHHOrO YpPOBHS SIBIISIETCA
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOro Kypca yYriyOJEHHOTO YpPOBHS
HAa YypOBHE cpenHero o6Omero o6pa3oBaHus. YUeOHBIH Kypc NpeaHa3Ha4YeH
U1st OPMHUPOBAHUS Y OOYJAIONTUXCS CTATUCTHYECKOW KYJIBTYPhl M TMMOHUMAHUS POJIU
TEOPUU BEPOATHOCTEN KaK MAaTEMATHUYECKOTO MHCTPYMEHTA JJISl U3YUECHUS CIIy4alHBIX
COOBITHIA, BeTMUMH U TporieccoB. [Ipu u3yueHun Kypca oOoramaroTcsi npeacTaBIeHUs
o0yyJaroumxcsi 0 MeToJax UCCiIeI0BaHNUs U3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAaHUE
3HAYMMOCTH U OOUIHOCTHM MaTEMaTUYECKUX METOJO0B IMO3HAHUS KAaK HEOThEMJIEMOU
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIEHO Ha 3aKpEIUICHHE 3HAHUH, MOTYyYEHHBIX
NpU M3YYECHHH Kypca Ha YpPOBHE OCHOBHOro oOIlero oOpa3oBaHHUs, U Ha pPa3BUTHE
IPEJCTABJICHUM O CIYyYalHBIX BEJIMYMHAX U B3aUMOCBA3SAX MEXIYy HUMH Ha BaKHBIX
IIPUMEpPAX, CHOKETHI KOTOPBIX IIOYEPIIHYTHI M3 OKpyXkarmouero mupa. B pesynbrare
y oOydaromuxcs  JOJDKHO — cOpMHUpOBAThCS  MNpEACTaBICHHWE O  HauboJlee
YHOTPEOUTENBHBIX M OOIIMX MATEMATUYECKUX MOJIETISX, UCTIONb3YEMBIX JJISI ONTUCAHUS
AHTPOTNIOMETPUUECKUX U JIeMOTpaUUIECKUX BEIMYUH, IOTPEIIHOCTEN B pa3IndyHbIC pojaa
U3MEPEHUSIX, JUIMTEIIbHOCTH  0€30TKa3HOM  pabOoThl  TEXHUYECKUX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUeOHBII KypC SBIISETCS
0a3oi i1  OCBOEHUSA BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CIICIIMAJIICTAM HE TOJIbKO WHYKEHEPHBIX CHEUHAIbHOCTEW, HO TAKXKE COLUMAJIBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH B 3HAUYUTEIIHHOU
Mepe UCIOJIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [leHTpanpHy0 YacTh yueOHOTo
Kypca 3aHMMaeT OOCYXJIeHHE 3aKOHa OOJIBIIMX 4YKceNl — (PyHIaMEHTaJbHOI'O 3aKOHa
MPUPOJIbI, UMEIOIIEr0 MaTEeMaTHYECKYIO (hopMaTU3aIIUIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENsIMU B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCT U CTAaTHUCTHKA» Ha YIUIYOJIEHHOM YpOBHE BBIJEICHBI OCHOBHBIC
conepxatenbHble JIMHUU: «CiayyaiiHble cOOBITUSL M BeposSTHOCTH» U «CiydailHbie
BEJTUYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JTUHUHM B yU€OHBIN KypcC BKIIFOUECHBI SJIEMEHTHI TEOPUU TpadoB
¥ TEOPUU MHOXKECTB, HEOOXOIMMBIE JIJIsi TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JTaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUYECKUX YUEOHBIX KYPCOB.

Conepxanue nmuHuM «CiydaliHble COOBITHSI U BEPOSTHOCTU» CIY>KUT OCHOBOM
st (GOPMUPOBAHMS TIPEACTABICHUM O PACHPEEICHHUN BEPOSTHOCTEH MEXIY
3HAUYCHUSIMU CIIyYalHbIX BEJIWYMH. BakHyl0 4acThb B 3TOW COACPKATEIBHOM JIMHUU
3aHMMAET U3yUYCHUE TEOMETPUIECKOTO M OMHOMHUATILHOTO paclpeiesieHuid U 3HaKOMCTBO
C UX HEIMPEPHIBHBIMU aHAJIOTAMH — MIOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEICIICHUSMU.
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Tembl, CBSI3aHHBIE C  HEMNPEPHIBHBIMU  CIy4yalHbIMU  BEIUYMHAMH U
pacnpeieieHusIMU, aKIEHTUPYIOT BHUMaHUE O00Yy4aloUIuXxcs Ha OMHCAHWU W U3YYECHUU
CIIy4alilHbIX SIBJICHM C TOMOIIbIO HEMpepbIBHBIX (yHKUIUNA. OCHOBHOE BHUMAaHHE
yaemnseTcs MoKa3aTeIbHOMY U HOPMaJIbHOMY paclpeIeICHUSIM.

B yue6GHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4yallHBIMM BEJIMYMHAMHM M OINHKCAaHUWE ATOM CBS3M C MOMOIIbIO KO3 duUlMeHTa
KOPPEJSILIUU U €r0 BEBIOOPOYHOTO aHalora. JTU 3JIEMEHTBI COJIEP)KaHUs pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUs», U3YYEHHYIO HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus,
¥ BO MHOTOM OIUPAIOTCS HAa CBEJICHUS U3 KypCOB ajareOpbl U FTEOMETPUHU.

Emé oauH sneMeHT conepkaHus, KOTOPBIA IpeiaraeTcsi Ha 03HAKOMHUTEIHHOM
YpPOBHE — TOCJIEAOBATEIBLHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAaOUIUX
B eAuHUIly BpeMeHHU. O3HaKOMJICHHE C paclpe/ielieHHEeM BEpOSITHOCTEM KOJIMYECTBa
TaKUX COOBITHI HOCHUT Pa3BHBAIOIINK XapaKTep U SBIACTCSA aKTyadbHBIM JIJIS1 Oy IyIIUX
aOUTypUEHTOB,  MOCTYMNAIOIIMX  HAa  ydyeOHble  CHEHUAIBbHOCTH,  CBSI3aHHBIC
¢ 00IIeCTBEeHHBIMH HayKaMU, TICUXOJIOTUEH U yIPaBICHUEM.

Ha wusyuenue yueOHOro kypca «BepoATHOCTb M CTATUCTUKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcsl 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hegemo), B 11 kimacce —
34 yaca (1 vac B HeeIIO).

COJEPXXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nend. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CnyyaiiHble SKCIEPUMEHTHI (OMBITHI) W CiIydalHbIe COOBITHSA. DJIEMEHTapHbBIC
coObITHsL  (MCXOABI). BeposaTHOCTH cCitydyallHOro COOBITHS. bBIHM30CTh YacTOTHI M
BeposiTHOCTU CcOObITUH. Ciy4dallHbIE OMBITHI C PABHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
COOBITUSIMU.

Onepauun Haj COOBITUSAMU: TMEpeceueHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITust. Jlnarpammel Diinepa. Gopmyria CIOKEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpOATHOCTEH. JlepeBo ciydallHOro
skcniepumenTa. dopmyna mnosHOW BeposTHocTH. Popmyna baiieca. HesaBucumbie
COOBITHSL.

bunapHbiii cnyyaliHbIl ONBIT (MCHBITAaHUE), yclex U Heyaada. HezaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX HUCIIBITAHWWA J0 MEpBOro ycmexa. llepectaHoBku u
daxTopuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmyna 6unoma HproToHa.

Cepusi He3aBucUMBIX ucnblTaHuM bephymnu. CrnydaliHbId BBIOOpD M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaitnas BenmnuuHa. Pacripenenenue BepostHocTel. /lnarpamma pacnpeneneHusl.
Onepanuuu Haja cliy4ailHbIMU BelIMUMHAMu. buHapHas cinydaitHas BenuuuHa. [Ipumepsi
pacrnpeziesieHui, B TOM YKCJIe T€OMETPUUECKOe 1 OMHOMHAIILHOE.
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11 KIIACC

CoBMmecTHOE pacnpe/iesICHUE JIBYX Ciy4alHbIX BennunH. HezaBucumele cirydaiiHbie
BEJIMYUHBI.

MareMaTtnyeckoe 0XKHMJIaHWE CIydallHOM Benu4uHbl (pacnpeneneHus). [Ipumepst
NPUMEHEHUs MaTEeMaTUYECKOTO OXUAaHUs (CTpaxoBaHMe, JoTepes). MaTemaTtuyeckoe
OXujaHue OWHApPHOW CilydyallHOM BeNWYMHBI. MaTeMaTH4ecKOoe OXKHUJIAHUE CYMMBI
CIIy4allHBIX BeTU4YMH. MaremMaTrueckoe 0KUJIaHie TeOMETPUUYECKOTO U OMHOMUAIBHOTO
pacrpeneiaeHui.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEIMYUHBI (pacrpeeseHus).
Hucniepcust  OMHApHOM  CiaydyalHOM  BeIMYMHBL.  MarTeMaTudeckoe  OXHUIaHUe
MIPOU3BENICHUS U TUCIEPCUS CYMMBI HE3aBUCHUMBIX CIIyYaWHbIX BEJMYUH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMHAIILHOTO pacnpeaeneHus. Jucnepcus u ctaHaapTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 PACIIPEACIICHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpImMX urcen. BeiOopouHbIit MeTO/ uccienoBanuii. BeIOOpOUYHBIE XapaKTepUCTUKH.
OrneHnBaHNe BEPOSITHOCTU COOBITHSI TIO BEIOOPOUYHBIM JlaHHBIM. [IpoBepka mpocTermmx
TUITOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  ciydaiiHble BenuuuHbl. [Ipumeppl. DyHKIUS IUJIOTHOCTH
BEPOSITHOCTU pacIpeiesicHUsl. PaBHOMEPHOE paclpe/iesiecHue U €ro CBOWMCTBA. 3ajayu,
MPUBOISANINE K MIOKA3aTEIIbHOMY PaCIpeeICHUI0. 3a1aud, IPUBOASAIINE K HOPMAIBHOMY
pacupeneneHnto. OyHKIUS IUIOTHOCTA BEPOSATHOCTU ITOKA3aTEIBHOIO PaclpeicsICHusl,
(yHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO pacnpeneneHus. OyHKIUS IOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PaCIIPEACIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3a1adyu, TPUBOISIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BeqmuuH. KoagduuueHT nuHelHoil Koppensuuu.
CoBMecTHbIE HAOMIOACHHS JBYX BETUYUH. BBIOOpPOUHBIN KOA(POUIIMEHT KOPPEISIIIU.
Paznmuune mexny JIMHEWHOW CBS3BIO M MPUYMHHO-CIIEICTBEHHOM CBs3bl0. JIMHEMHas
perpeccus, METOJl HAUMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOydaromuiicss HAy4uTCs:

CBOOOJHO OIEpPUPOBATHh MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enb, UK, IePEBO, CTEIICHb BEPIINHBI, IEPEBO CIIYYaHHOTO SKCIIEPUMEHTA,

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CITy4aitHOE
COOBITHE, JJIEMEHTAPHOE CIIy4ailHO€ COOBITHE (DJIEMEHTApHBIA HCXOM) CIy4alHOTO
OTbITa, HAXOIUTh BEPOSTHOCTH COOBITMM B OMNbBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoIUTh U (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHEHHE ITaHHBIX
CcOOBITH, COOBITHE, TPOTUBOMOJIOKHOE JTAHHOMY, MCIOJIb30BaTh JUarpaMMbl Dilepa,
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KOOPAMHATHYIO MNpPSMYIO ISl pelIeHHs 3ajad, MOJIb30BaThCs (POPMYJION CIIOXKEHHUS
BEPOSITHOCTEN 711 BEPOATHOCTEN JBYX U TPEX CIyYalHbIX COOBITUH;

ONEPUPOBATH MOHATHAMU: YCIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAWHOI'O SKCIIEPUMEHTA, HAaXOJIUTh BEPOSITHOCTU
COOBITHI C MOMOUIBIO MPaBUJIa YMHOXKEHUS, J€pEBa CIIy4allHOTO OIBITA, UCII0JIb30BAThH
dbopMyny monHON BeposiTHOCTH, (opmyny baiieca mpu pemieHHH 3ajad, OMPEENIATh
HE3aBUCHMOCTb COOBITHI 110 POpMYJIE U [0 OpraHU3aLUH CITy4YalHOTO SKCIIEPUMEHTA;

IPUMEHATh U3y4YE€HHbIE KOMOMHATOPHBIE (YOPMYJIBI JUIsl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, PEIICHHS 3aad MO0 TEOpUHU
BEPOSTHOCTEW;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OMHAPHBIM CIy4yallHBIA ONBIT (UCIIBITAHUE),
yCIEX U Hey/1a4da, HE3aBUCUMBIEC HCIIBITAHUS, CEPUS UCIIBITAHUM, HAXOJUTh BEPOSITHOCTH
COOBITHI: B CEpUM MCHBITAHUU 1O MEPBOrO yCIlexa, B Cepuu ucnbITaHui bepHymy,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: Cly4yailHas BEJIMYMHA, pAaCIpeaeieHUe
BEPOSTHOCTEW, JAuarpaMma paclpeieieHus, OuHapHas cliydaiiHas BeEJIMYWHA,
reoMeTpuyecKoe, OMHOMHUAIIBHOE paclpeiesieHue.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

ONEepUPOBAThH MOHATUSMHU: COBMECTHOE PACIIPEACIICHHE JIBYX CIIyYailHbIX BEJIMYUH,
UCIIOJI30BaTh TAOJUIy COBMECTHOIO pACIpPENCNICHHs JBYX  CIy4alHbIX BEJIMYMH
JUISL BBIJCJICHUS PACHpPENCIICHUs KaXJI0W BEJIIMYMHBI, OIPEACIICHUsS HE3aBHCHUMOCTHU
CIIy4alHbIX BEJINYHH;

CBOOOZHO ONEpUPOBaTh MOHITHEM MATEMaTUYECKOTO0 OXHUAAaHUSA CIy4yailHOU
BEJIMYMHBI (pacrlpesiesieHus1), MPUMEHATh CBOICTBA MaTeMaTUYECKOTO  OKUIaHUS
OpU PELIEHUWU 3a/1ay, BBIUMCIATH MAaTeMaTHYECKOE OXUAaHWE OWHOMHMAIBHOTO U
TrE€OMETPUYECKOTO PACIIPEEIICHHI;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: JUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIy4YallHOW BEJHWYMHBI, IPUMEHITH CBOMCTBA JHCHEPCUM CIIyYaHHOW BEJIMYUHBI
(pactipenesieHHs) NpU  PELIEHUM 3a/Jad, BBIYMCIATH JAMCIEPCHI0 W CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHAIIBHOTO pacipeieICHUN;

BBIUMCIISATH BBIOOPOUHBIE XapaKTEPUCTUKU MO JIaHHOW BBHIOOPKE M OLIEHHWBATH
XapaKTEPUCTHUKUW  TEHEpPaJbHOM  COBOKYNHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepuctikaM. OIIeHMBaTh BEPOATHOCTU COOBITHU M MPOBEPATH MpOCTeHine
CTAaTUCTUYECKUE THIOTE3BI, OJIb3YSICh U3YUEHHBIMH PACIIPENCICHUSAMM.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
Ha3zBanue KosmmuectBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
pazzeina (TeMbl) 4acoB OchoBHoe conepikanie O0yJaroIIIXCS
DneMeHThI Teopuu rpadon 3 I'pad, cs3HbIM rpad), npeacTaBicHue [IpencraBisiTh OOBEKTHI U CBS3U
3a/1a4y ¢ MOMOLIBIO rpada. MEXIy HUMHU C TIOMOIIBI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HaXOJUTh MYTH MEXAY BEPIIMHAMU
I1yTs B rpade. Llenu u uuKIiIbL. rpada.
['padst Ha mtockocTu. JlepeBo BoigensaTs B rpade nenu u mukIibl.
CIIy4alHOTO JKCIIEPUMEHTA CrpouTts 1epeBO MO ONMCAHUIO
CIIy4aiiHOTO OIIbITa, OITUCHIBATH
Cily4ailHble COOBITHS B TEPMUHAX
JepeBa.
Pemnrate 3aga4yu ¢ moMOIIbIO
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) Boiienars u onuckIBaTh

CITyJaitHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

U CITy4yaifHble COOBITHSA. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepostHOCTB
ciydaitHoro coObiTus. BepostHoctu
COOBITHH B OIIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJIly4aiiHbIe COOBITHS B CIIy4aitHOM
OTIBITE.

DopMyIMpOBaTH YCIOBUS IPOBEICHUS
CJIy4alHOIO OIBITA.

HaxoauThk BeposiTHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOAaMHU
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Onepanun

HaJ MHOXKECTBaMH

U COOBITHSIMH.
CroxeHre 1 YMHOKEHHE
BEPOSATHOCTEM.
YcnoBHast BEpOATHOCTb.
HezaBucumele coOBITHS

[Tepeceuenue, 00bEAMHEHUE MHOXKECTB
U COOBITH, MPOTUBOMOJIOKHbBIE
coObITusl. DOpMyIIa CIOKEHHUS
BEPOSITHOCTEW Y CJIOBHASA BEPOSTHOCTb.
YMHOXKEHHE BEPOATHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
dopmyJia TOJIHOW BEPOATHOCTH.
®opmyna baiieca. HezaBucumbie
COOBITHS

Hcnonb3oBath quarpammel Ditnepa

1 BepOajpHOE OMMCAHUE COOBITHI
IPY BBIMOJIHEHUH OTepaui

HaJl COOBITUSIMU.

OreHnBaTh HM3MEHEHUE BEPOSITHOCTEH
cOOBITHH MO Mepe HACTYILICHUS
JIPYTUX COOBITHH B CIIy4aifHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCIIOJIH30BAHUEM JIEPEBa CITyIalHOTO
OmbITa, POPMYJ CIOKECHUS

Y YMHOXEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKU

KombOunaTopHO€E MpaBUiio YMHOKEHHUS.
[TepectanoBku u akropuan. Yucno
couyeranuil. TpeyrompHuk [lackans.
®opmyna omHoma HeroToHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOMHATOpPHBIE (PAKTHI.
Hcnonb30BaTh MpaBUiIo YMHOXKEHHS,
U3y4eHHBIE KOMOMHATOPHBIE (DOPMYJIBI
JUTSl IEPEYUCIICHUS 3JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITUHN B CITy4YallHOM
OTIBITE.

[Tonb3oBatbes popmysioi u
TpeyroiapbHuKoM Ilackans

JUTSL OITPEIeNICHUs UM CIla COYETaHU M.
[Tpumensarts Gpopmyny GmHOMA
HrroTona st mpeobpazoBaHus
BBIPKCHUN
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Cepuu nocneaoBaTEIbHBIX 5 buHapHbIii CiiydaiiHbIN OIBIT Pa36uBaTh Cl10KHBIE IKCIIEPUMEHTHI

vcnbiTanui. Mcribrranus (ucnblTaHKE), yCIex U Heylaya. Ha OT/EJIbHBIE UCTIBITAHUS.

bepnym. He3zaBucumele ucnbiTanus. Pemate 3a1aun Ha oUCK

CrnyualiHbli BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VICTIBITAaHUU 10 IIEPBOIO ycIexa u
HE3aBUCUMBIX UCIIBITAaHUN bepHyIu. B CEpUAX UCIIBITAaHUU bepHyun,
CrnydaiiHbli BEIOOP U3 KOHEUHOM a TAaKXXe B OIIBITAaX CO CIIyYaliHbIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHON COBOKYITHOCTU
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX (dakToB 1 POpPMYII, B TOM UUCIE B XOJI€
Ta0JIHIIL IPaKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
Ciy4aiiHble BEIMYUHBI 14 Cnydaiinas BenuuuHa. Pacnipenenenue OcBauBarh NOHATUS: CITy4daitHas

U pacrpeacicHusI

BeposiTHOCTEW. [narpamma
pacnpeaenenus. Onepauu

HaJl CIy4YalHbIMHA BEJIMYMHAMU.
[Ipumeps! pactipenenenuii. bunapuas
ciy4aiiHas BenmuuHA. ['eomerpuyeckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. Marematudeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMeCTHOE pacpeeneHUe IBYX
CIIly4alHbIX BeIM4YuH. HezaBucumbie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MAaTeMaTUYECKOTO OKUIAHHUS.

BEJIMUMHA, pacrpeeseHue, Tabauna
pacnpenesieHus, [uarpaMma
pacrpenaeneHus.

Haxonuts 3HaueHMs] CyMMBI U
POU3BEIEHUS CITyYalHbIX BEJIMYUH.
Crtpouths OMHapHBIE pacTpeaeIeHUs
10 OTIMCAHUIO COOBITUI B CITy4alHbIX
onbiTax. CTPOUTH U pacro3HaBaTh
reOMETPHUIECKOE U OMHOMHAIIBHOE
pacrpeaeneHus.

Pemate 3a1aum Ha BeIUKCIEHUE
MaTEeMaTH4YECKOrO OKUIAHUS.
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Marematuueckoe oxKugaHue OMHapHOU
CIIy4allHOM BEJIUYUHBL.
MareMaTuyeckoe 0XKUJaHNE
r€OMETPUYECKOT0 U OMHOMHAIBHOTO
pacnpeaenenuii. Jlucrepcus u
CTaHAapTHOE OTKJIOHEeHHe. Jlucnepcus
OMHapHOU CiTy4yallHON BEJIMYMHBI.
CBOMCTBA TUCTIEPCHH.
MaremaTu4yeckoe 0OxKUJaHue
MIPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCHMBIX CIIyYalHbBIX BEIUYHH.
Jucnepcusi OMHOMUATEHOTO
pacnpeneneHusl.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM SJIEKTPOHHBIX
Ta0IuUIL

CTpOI/ITB COBMCCTHBIC PACIIPCACIICHUA.

N3ydats cBOMCTBAa MATEMAaTHYECKOTO
0KUJIaHHUS.

Pemate 3a1aun ¢ momMomipro
W3YUYEHHBIX CBOMCTB.

[To uzyueHHbIM hopMyamM HAXOIUTh
MAaTEMaTHYECKUE 0KUIAHUS
CIy4YalHbIX BEJIMYUH, UMEIOLIUX
reOMETPUYECKOE U OMHOMUAIILHOE
pacnpeneneHus

OcBauBaTh NOHATHS: TUCHEPCHUS,
CTaHJIAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYUHBI.

Haxonuts nucrniepcuto

10 pacIpeaeICHHUIO.

N3yuaTh cBOMCTBA IUCIIEPCHU.

[To uzydyeHHbIM hopmMysiaM HAXOIUTh
JUCTICPCHUI0 OMHOMHUATIBLHOTO
pacnpeaeneHusi, B TOM YHCIIE B XOJI€
PAKTUYECKON PabOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KUIIACC

Ha3zBanue KosmuecTBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OCHOBHOE co/iepKaHuE
pazzeina (TeMbl) 4acoB 00yJarommxcs
3aKoH OOJBIINUX YKCEIl ) HepasenctBo Uebrniména. Teopema Pa3bupats noka3arensCTBa TEOPEM.

Yeoniména. Teopema bepnysm.
3akoH OoubiuxX yrces. BeiOopouHslii
METO/ UCCIICAOBAHUI.

[Ipaktryeckas pabota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

OcBauBaTh BEIOOPOUYHBII METOA
UCCJIEIOBAHNM, B TOM YHCJIE B XOJI€
IPaKTUYECKON pabOThI

DJeMEeHThl MATEMATHUYECKOU
CTATUCTUKH

I'enepasibHast COBOKYITHOCTD U
ciiyvaiiHasi BBIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpegHero u JUCIepCcuu
reHepaIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTepucTuk. OLieHUBaHUe
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Craructrueckas runoresa. [Iposepka
MIPOCTEUIINX TUIIOTES C IIOMOIBIO
CBOMCTB W3yYEHHBIX PACTIPEICIICHUMN.
[IpakTrueckas pabora

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: T€HEpaIbHAs
COBOKYMHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTIEPCHS.
Boruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTUYECKAS
TUIoTE3a.

OneHnBaTh BEPOSITHOCTh COOBITUM U
IPOBEPATH MPOCTEHUIIINE TUTTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B X0JI€ IPAKTUYECKON
paboThI
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HenpepriBHbIE CcllyyaliHbIe
BEJIMYMHEI (pacrpecieHus),
MOKa3aTeIbHOE U
HOpPMaJIbHOE pacIpe/ICICHUS

[IprMepbl HENPEPBIBHBIX CIIyYaHHBIX
BeIMYUH. OyHKIMS TUIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3aaay,
MPUBOSIINX K TOKa3aTEIIbHOMY

Y K HOPMAJIBHOMY PACIPEIECICHUSM.
@DyHKIMS IIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeJIbHOIO PACTIPEACIICHUS.
@OyHKIMS TUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO PACTIPEACICHUS

3HAKOMHTHCS TTOHSATHSIMU:
HeTpepbIBHAA Clly4yaliHasi BEJIMUUHA,
HETPEPBIBHOE PACIIPEICIICHUE,
(GYHKIIHS TTTIOTHOCTHA BEPOSITHOCTH.
HaxoauTe BeposITHOCTH COOBITUI
10 TaHHOMW (PyHKITHH

IIOTHOCTH.

3HAKOMHTBHCS C TIOHATUSIMH:
II0KAa3aTeJIbHOE paclpeeICHUE,
HOPMAJIbHOE pacipeeICHUE.
BriaensaTe no onucanuio ciry4anHbIe
BEJIMYMHBI, pacIpe/ICICHHBIC

10 MTOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.
Paz6uparts npumepsi 3a1a4,
MPUBOASAIIMX K MOKA3aTEIIbHOMY
pacnpeaeseHruI0 U K HOpMaJbHOMY
pacIpeeIeHHUIo

Pacrnipenenenue Ilyaccona

[TocnenoBaTEeNbHOCTH OJJMHOYHBIX
HE3aBUCUMBIX COOBITHIM.

[Tpumep 3amaun, npuBOASILIEH

K pacripeneneHuto [Iyaccona.
[IpakTrueckas pabora

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINII

Bp1aesnaTe 1o onrcanuio CIry4amHoro
OTIBITAa BEJIUYUHBI, PACIIPEICTICHHbBIE

1o 3akony Ilyaccona.

Pemate 3anaun, B TOM 4ncie B Xoae
IPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIMMI 3JIEKTPOHHBIX
TaOIUIL
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CBs13b MEXy CITy4YaillHBIMU
BEIIMYNHAMU

KoBapuanus 1ByxX Ciay4alHbIX
BenuurH. Koaddumment koppensuu.
CoBMecTHbBIE HAOJIIOICHHS IBYX
BennurH. BeiGopounsiif koadduiimeHTt
Koppessauu. Pazimnune Mexny
JIMHENHOM CBA3BIO U IIPUYUHHO-
CJICZICTBEHHOH CB:A3b10. JInHENHas
perpeccust. [Ipaktudeckast pabota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHUSA: KOBapHALIUs,
KOA(PPUIUEHT KOPPEISILIMY, JINHEHHAS
3aBUCHUMOCTb.

OueHuBaTh XapakTep CBSA3U MEXIY
CIIy4allHbIMM BEJIMYMHAMH, UCXOJS
U3 IPUPOJIbl JAHHBIX U BBIYUCIEHHBIX
XapaKTEPUCTHK.

Hcnonp30BaTh 1uarpaMMsl
pacceuBaHus ISl U300paKEeHHUS
COBMECTHOTO pACCEHBAHUs

JaHHbIX.

Haxonuts ko3ppunmenTsr ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
IPaKTUYECKON pabOThl C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKITHI

O06o061enne n
cUcTeMaTH3alus 3HaHUU

11

[IpeacraBieHre JaHHBIX C TOMOIIbIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTHUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ TpUMeHeHneM hopmys 1
rpauuecKux METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
nyarpamma Ditiepa), ciaydaiHbie

[ToBTOPATH H3y4YEHHOE U BBICTPANBATh
CUCTEMY 3HAHUI
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BEJIMYMHBI U pacIipe/iesICHuUs,
MaTeMaTUYECKOE OKUIAHUE
CIIy4YallHOM BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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