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Pabouass mporpamma mo ydyeOHOomMy mpenmery «Maremaruka» (yriyOnE€HHBIN
ypoBeHb) (mpeamerHas oOnacth «Marematuka W uHOpMaTHKay)  (nanee
COOTBETCTBEHHO — MMPOTpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKIIFOUAET MOSCHUTEIBHYIO
3alliCKy, COJEp)KaHHe OOY4YEeHHs, TUIAHUPYEMBIE pE3yJNbTaThl OCBOCHHS MPOTPaMMBbI
110 MaTeMaTHKe, TEeMAaTUIECKOE IJIaHUPOBAHUE.

[TosicHutenpHas 3amucKa OTpaXKaeT OOIIKe LU U 3aJa4id U3yUYeHUsT MaTeMaTHUKH,
XapaKTePUCTHKY TCHUXOJOTMYECKUX MPEANOChUIOK K €€ H3Y4eHHI0 O0ydaroluMUcs,
MECTO B CTPYKType Y4YeOHOro IUTaHa, a Takke MOIXOAbl K OTOOpY CONepiKaHus,
K ONpPENEJICHUIO IUIAHUPYEMBIX pEe3yJlbTaTOB U K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Copepxanre  OOy4YeHHS PACKpBIBAET COJEp)KaTelIbHBIC JIMHUH, KOTOPHIC
npeaIaraloTcs g 00s3aTeIbHOTO M3YyYeHHUsl B KaXKIOM KIJIacCe Ha YPOBHE CPEIHEro
ob11ero oOpa3oBaHus.

[InanupyeMble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl MO MAaTEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHBIC Pe3ylbTaThl 3a BeCh MEpUoa OOyueHHUs Ha ypOBHE
cpemHero oomero o0pa3oBaHMs, a TaKKe MPEAMETHBIE JOCTHKEHHSI OO0ydJaromerocs
3a KaXIbli ToJ1 00y4eHHUS.

IMNOACHUTEJBbHASA 3AIINCKA

[Iporpamma o MareMaTuke yriryOJ€HHOTO YPOBHS JJisi 0Oy4aronIuxcsi Ha YpOBHE
cpeaHero oo6mero oOpaszoBaHus paszpaborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWM, TMPEABABIIEMBIX K MaTEMAaTHYECKOMY
00pa3oBaHMIO, U TPAIUIIMNA POCCHICKOTO oOpa3zoBaHusa. Peanmuzamusi  mporpammsl
N0  MaTeMaTUKEe  O0ecrne4yrBaeT  OBJIAJCHHUE  KJIIOYEBBIMHM  KOMIIETEHUHUSMH,
COCTABJISIIONIMMU  OCHOBY JUISI CAaMOPa3BUTHST M  HEMPEPHIBHOTO OOpa30BaHUS,
I[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M TTO3HABATEILHOTO PA3BUTHS TUYHOCTU
oOyyJaronmxcsi.

B nporpamme no MaremMaTuKe YYTEHBI UAEH U MOJ0KeHUs «KoHUEenuu pa3BUTUs
MaTeMaTtuyeckoro ooOpasoBaHusi B Poccuiickoit ®enepanun». B cooTBercTBUM
C Ha3BaHUEM KOHIIEMIIMU MaTeMaTH4YecKoe 00pa3oBaHKe JOKHO, B YACTHOCTH, PEIIaTh
3ajaqy oOecredeHus HeoOXOJUMOro CTpaHe 4ucia O0OydarolIMXCsl, MaTeMaThyecKas
NOJATOTOBKA KOTOPBIX JOCTATOYHA IJisi NPOJOJIKEHUS OOpa3OBaHMs MO Pa3IM4YHbIM
HaIlpaBJICHUSM, BKIIIOYasl MPENo/IaBaHue MaTeMaTUKH, MAaTEMaTUYECKUE UCCIIEIOBAHMS,
paboty B cepe mHOOPMALIMOHHBIX TEXHOJOTHMM M JPYrUX, a TakxkKe oOecreyeHus
JUTSL K&KJIOTO 00Yy4aroIerocsi BO3MOKHOCTH JOCTHKEHHUSI MAaTEMAaTUYECKOM MOJArOTOBKH
B COOTBETCTBUU C HEOOXOIMMBIM €My YpoBHEeM. VIMEHHO Ha pelleHue ATHX 3ajad
HalleJIeHa MporpaMma 1o MaTeMaTuKe yriyOJIEHHOTO YPOBHSL.

B snoxy ummdpoBoii TpancpopManuu Bcex cdep YeIOBEUECKOM AesITeIbHOCTH
HEBO3MOXXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3  Xopolien
MaTEMaTUYECKOM MOATOTOBKU. DTO OOYCIOBIEHO TEM, YTO B HAIU JHU PACTET YUCIIO



CHEIHMAIbHOCTEH, CBSI3aHHBIX C HEMOCPEJACTBEHHHIM MPUMEHEHHEM  MaTEeMaTHKU:
u B chepe PKOHOMHUKU, U B OH3HECE, M B TEXHOJOTUYECKHX OOJIACTAX, U Jaxe
B TyMaHHUTapHbIX cdepax. Takum o00pa3oMm, Kpyr o0Oy4arolmuxcsi, s KOTOPBIX
MaTeMaTHKa CTaHOBUTCS 3HAYMMBIM TpeaMeToM, (yHIaMEHTOM o00pa3oBaHUs,
CYILIECTBEHHO pacuiupsieTcsi. B Hero BXOIAT HE TOJIBKO 00ydYarouiuecs, riaHupyrolme
3aHUMAThCS TBOPYECKOW M HCCIENOBATENbCKOW pPabOTOM B 00JAaCTH MaTeMaTHKH,
uHbopMaTuKy, GU3UKH, SKOHOMUKH U B JPYTUX O0NACTAX, HO U T€, KOMY MaTeMaTHKa
HY’KHA JIJIs1 UICIIOJIb30BaHUs B Ipo(eccusix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTh MaTE€MaTUKU OOYCIOBIEHA TEeM, YTO €€ MpeIMEeTOM
SBIIAIOTCS (DyHIaMEHTaIbHBIE CTPYKTYPhI HAIIETO MUpa: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE  OTHOINEHHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTEropuu
HEOMNpeAeNEHHOCTH, OT MIPOCTEHINNX, YCBaMBAa€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHUSI HAYUYHBIX U TEXHOJIOTMUECKHUX
uaei. be3 KOHKpeTHBIX MaTeMaTHYEeCKHX 3HAHWHA 3aTPyAHEHO MOHMMAaHHE MPUHITUIIOB
YCTpPOMCTBA U UCHOJB30BAaHUS COBPEMEHHOM TEXHHKH, BOCIPHUITHE W UHTEPIIpETALUs
pa3HOOOpa3HOW  COLMAIbHOW, SKOHOMHUYECKOW, MOJUTHUYECKON  HMH(OpMaluH,
Mano3(ppexkTrBHA MOBCEIHEBHAS IMpaKTUYECKasl AeSITeNbHOCTh. Bo MHOrmx cdepax
po(heCcCUOHATIBHOM AESITENIEHOCTU TPEOYIOTCSI YMEHUS BBIIOJIHATD PACUETHI, COCTABIIATD
AITOPUTMBI, TPUMEHATH (QOPMYIBI, TPOBOJUTH TEOMETPUUYECKHUE H3MEPEHUs H
MIOCTPOCHUS, YUTaTh, 00padaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATH HHPOPMALIHIO
B BUJIE TaOJUII, TUarpaMm U rpauKoB, TOHUMATh BEPOSTHOCTHBIN XapakTep CIydalHbIX
COOBITHUH.

OnHOBpEMEHHO € pacHIMpeHueM chep NPUMEHEHUs MAaTEMaTUKU B COBPEMEHHOM
oOmiectBe BCE Oosiee Ba)XKHBIM CTAHOBUTCS MaTeMAaTHYECKUW CTHIIb MBIIUICHUS,
NPOSIBIISIONIUICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yudeHus
MaTeMaTUKd B apceHaJl NPUEMOB U METOJOB MBIIIJICHHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCSA MHIYKIUS U ACTYKIUs, 0000IIeHne U KOHKPETU3AIHsI, aHAIN3 U
CUHTE3, Kiaccuukanusa U cucreMarusaius, adcrparupoBanue U aHainorusi. OObeKThI
MaTEMaTUYECKUX YMO3AKIIOYEHUH, TMpaBuja HX KOHCTPYUPOBAHHUS PACKPBHIBAIOT
MEXaHM3M  JIOTHYECKMX  TOCTPOEHWH,  CHOCOOCTBYIOT  BBIpAOOTKE  yYMEHUs
dbopmyapoBaTh, 0OOCHOBBIBATh U JIOKA3bIBaTh CYXKIEHUS, TEM CaMbIM (HOPMHUPYIOT
JOTHYECKH CTWJIh  MBIIUICHUS. Benymas poinp  NpPUHAAIEKHT MaTeMaTHUKE
B (DOPMHUPOBAHUU AJITOPUTMHUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCITUTAHUU YMEHUU
JeicTBOBaTh 1O  3aJaHHBIM  aJTOPUTMAaM, COBEPIICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHusi 3aad — OCHOBBI Ui OpTaHU3AINN
yu4eOHOW JesATeIbHOCTM Ha YypOKaX MaTeMaTHKW — pa3BUBAIOTCA TBOpYECKas M
MPUKIIATHAS CTOPOHBI MBIIILIICHUS.

OOyuenne MaTremMaTHKe Na€T BO3MOXKHOCTb Pa3BUBAaTh y OOYyYaroIIMXCS TOYHYIO,
parMoHAIBHYI0O U WH(OPMATUBHYIO pe€dYb, YMEHHE OTOMpATh HanboJiee MOAXOJSIINE
SI3BIKOBBIE, CHMBOJIMYECKHE, Tpaduueckue CpencTBa Uisl BBIPAKCHHUS CYXKICHUH U
HarJIsAHOTO UX MPEICTaBICHUS.



HeoOxoauMbpiM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJKOBAaHUH
SBJIIETCS 0011Ie€ 3HAKOMCTBO C METOJJaMU MO3HAHUS ACHCTBUTEIBHOCTH, MPEACTABICHHUE
0 TpeIMeTe U METOJE MaTEeMaTUKH, €ro OTIWYHUSAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOEHHOCTSAX NPUMEHEHHUS MaTeMaTHKH Js pPeIIeHUs
HAy4YHBIX U MPUKIAJHBIX 337a4. Takum o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCHUT
CBOI1 BKJIaJ B (hopMUpOBaHUE OOIIEH KYIbTYphI YEIOBEKA.

N3yyenne martemMaTHMKH CHOCOOCTBYET ACTETHUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KpPAacOThl M M3SAMIECTBA MAaTEMAaTHUYECKHX PACCY>KIEHUM, BOCIPHUSITHUIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopureTHbiMu 1esiMU 00ydeHUs MmaTemaTuke B 10—11 kiaccax Ha yriyOaéHHOM
YPOBHE MPOI0JIKAIOT OCTaBAThCS:

(dopMupoBaHHE IEHTPATbHBIX MAaTEMAaTHYECKHMX MOHATUNA (YHUCTO, BEIMYWHA,
reoMeTrpuyeckas (Qurypa, TMepeMeHHas, BEpPOATHOCTh, (YHKIMSA, MPOU3BOIHAS,
UHTETpalT), 00eCIEeYNBAIOIINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMAaTHIECKOTO
o0Opa3oBaHMs 00yUaIOUINXCS;

noJiBe/IcHuEe OOydJaloImuXCcsi Ha JOCTYIHOM JJisi HHUX YpPOBHE K OCO3HAaHHUIO
B3aMMOCBS3M MAaTEMaTHKU M OKPYXAIOIIero MUpa, MOHUMAaHUIO MaTeMaTUKU KaK 9acTu
oO11eil KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOydarouuxcs,
N03HABATEJIbHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIILICHUS,
UHTEpeca K U3yYCHHUIO MaTeMaTUKU;

dopmupoBanne (HYHKIMOHAIBHOM MaTeMaTUYeCKOW TpaMOTHOCTU: YMEHHS
pacrno3HaBaThb MAaT€MaTUYECKHE AaCMEKThl B PEAJbHBIX JKU3HEHHBIX CHUTYyalMsIX
U TpU U3YYCHHHM JAPYTUX YYeOHBIX TMPEAMETOB, IMPOSABICHUS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (QOpMyIupOBaTh HMX HA SA3bIKE MaTeMaTUKU M CO37aBaTh
MaTeMaTHYeCKUe MOJENM, MPUMEHSTh OCBOCHHBIM  MaTeMaTHYeCKHi  ammapar
JUIS pelleHus] TPaKTUKO-OPUEHTHUPOBAHHBIX 3aJ]lady, MHTEPIPETUPOBATH U OICHUBAThH
MOJTy4YEHHBIE PE3YJIbTAThI.

OCHOBHBIMH JHHHUSIMHU cojepkaHus marematuku B 10—11 kmaccax yrimyOnéHHOTO
ypOBHSI  sIBISIIOTCS: «Yucina W BbIUMCIHEHUs», «Anredpa» («Anredbpanydeckue
BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBa»), «Hauyama mMareMaTnyeckoro aHaiamsay,
«T'eometpust»  («I'eomerpuueckne ¢Qurypsl W HX  CBOicTBa», «lM3mepenue
rE€OMETPUYECKUX BEJIWYUH»), «BepostHOCTs U cratuctuka». JlaHHble JHMHUU
pa3BHUBAIOTCS NapauIeIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBUCUMO OJIHA OT JPYTOi, a B TECHOM KOHTAKTe U B3aumoeiicteun. Kpome storo,
X OOBEIMHSAET JIOTMYECKas COCTABIIAIONIAs, TPAJAULMOHHO IMPHUCYIIash MaTeMaTHKE U
NPOHU3BIBAIONIAS BCE MaTeMaTHUeCKWe KypChl U COJICpIKaTelbHbIC  JIMHHH.
CdopmynupoBannoe Bo ®I'OC COO TpeboBaHuE «yMEHHE ONEPUPOBATH MOHSATHUIMMU:
onpesiesieHue, akCHuoMa, TEeOpeMa, CIIEJCTBHE, CBOMCTBO, MPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIBHBIE  (OpPMYNTHMpPOBKM,  yMeHHe  (GOpMynupoBaTh  oOpaTHOe W
IPOTUBOIOJIOXKHOE YTBEPKACHUE, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI,



UCIIONBb30BaTh METOJ, MAaTeMaTU4YeCKOW WHAYKIMH, TPOBOAUTH JOKa3aTeNIbHbIC
paccyXJieHus TpU pEHIeHUH 3a7ad, OILEHUBATh JIOTMYECKYI0 MPaBUIBHOCTH
pacCyKJIeHU» OTHOCUTCS KO BCEeM y4eOHBIM KypcaMm, a (OPMHUPOBAHME JIOTHMUECKHUX
YMEHHMH pachpeensercss Mo BCceM TojaM OOy4YeHHs Ha YPOBHE CpEIHEro OOIIero
o0pa3zoBaHUsl.

B cootBerctBrn ¢ ®I'OC COO Maremaruka SBIsSE€TCA 0053aT€IbHBIM IPEIMETOM
Ha JaHHOM YpoBHe oOpa3zoBaHus. Hacrosimieil mnporpaMmoil 1O MaTeMaTHUKE
npeaycMaTpuBaeTcs U3ydeHue ydeOHoro mnpeamera «MaTeMaTuka» B paMKax TPEX
y4eOHBIX KypCOB: «AJredpa n Hauyajga MaTeMaTUYECKOTo aHaIu3ay, «I eoMeTpus»,
«BeposarHocTs u ctatuctukay. dopmMupoBaHre JTOTUYECKUX YMEHUH OCYIIECTBIISETCS
Ha TMPOTSHKEHUH BCEX JIET OOy4YeHHS Ha YPOBHE CpeAHEro oO0Imero oOpa3oBaHUS,
a SJIEMEHTHl JIOTMKM BKIIIOYAIOTCA B COJCpPXKAHUE BCEX HA3BaHHBIX BBIIIE YYCOHBIX
KYpCOB.

OOmiee KOMMYECTBO YACOB, HAINPABICHHBIX Ha  W3yYCHHE MaTEeMaTHKU
Ha yrayonenHoM yposHe — 544: B 10 kiacce — 272 vaca (8 yacos B Heneno), B 11 kmacce —
272 4daca (8 4acoB B HEJICIIO).



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
ITO MATEMATUKE HA YPOBHE CPEJJTHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaaaHCcKOro BOCUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaIOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCHUMCKOr0 OOIEeCTBa, MPEACTAaBICHUE O MaTeMaTHYECKHX
OCHOBax (PyHKITMOHHPOBAHUS PA3ITUYHBIX CTPYKTYD, SABJICHUHN, IPOLEAYpP IPaKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCKHI U JPYroe), YMEHUE B3aUMOJCHCTBOBATh C COLIMAIbHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C MX (DYHKIUSIMHU U HA3HAUCHUEM;

2) MaTpUOTHYECKOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCTh POCCHUUCKOW TPAKIAHCKOW HWACHTUYHOCTH,  YBaKCHHUS
K MPOIUIOMY M HACTOSIIEMY POCCUUCKOWM MATEMAaTUKH, IEHHOCTHOE OTHOIIECHHUE
K JIOCTHXKEHUSIM POCCUMCKHX MATEMAaTHKOB U POCCHMCKOM MATEMATUYECKOM IIKOJIBI,
WCIIOJB30BAaHUE OTHUX JOCTHXKEHHUM B JPYrUX HaykaX, TEXHOJOrusax, cdepax
PKOHOMMKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITATAHMSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUICKOTO Hapoja, cHOpMHUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IIOBEJCHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUM HAyKW M JICSITEIbHOCTHIO YUYE€HOr0, OCO3HAHUE JIMYHOIO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHpY, BKIIOYAsd OCTETUKY MATEMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3ajlay, PEIICHHH, pacCyXICHH, BOCHPUUMYHUBOCTH
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKoro BOCUTAHMS:

c(hOpPMHUPOBAHHOCTh, YMEHUS MPUMEHSTh MaTEMaTHYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0Oe30macHoro olpasza >XKU3HHU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0pPOBBIO  (3I0pOBOEC TIMTaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHUM M OT/bBIXA,
peryisipHas pu3n4ecKasi akTUBHOCTh), (DU3NUYECKOE COBEPILICHCTBOBAHUE TIPU 3aHSATHSIX
CIIOPTUBHO-03/I0POBUTENILHOM JIEATEIBHOCTHIO;

6) TPY10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyIly, OCO3HAHHME IEHHOCTH TPYIOJOOMS, HHTEPEC K PA3INIHBIM
chepam mnpodeccuOHANBHOW JAESTENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM u  e€
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymaymie mnpodeccuu u
peann30BbIBATh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTH M  CIIOCOOHOCTB
K MaTeMaTH4eCKOMY OOpa30BaHHUIO M CaMO0OOpa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHHH MPAKTHYECKUX 3a]la4 MaTeMaTHIeCKON
HaNpaBJICHHOCTH,



7) IKOJIOTHYECKOT0 BOCIIUTAHUS

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KyJIbTYpbl, IOHHUMAaHUE BIUSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHON CPEJIbl, OCO3HAHUE
rII00aNbHOTO  XapakTepa SKOJOTHYECKHX MpoOJeM, OpHUEHTAlusi Ha MPUMEHEHHE
MaTEeMaTHUYECKUX 3HAHMW JUIs pElIeHUs 3a7ad B O0JIaCTH OKpYXKAloUIell Cpensl,
IUIAHUPOBAHHUE TOCTYNKOB U OLIEHKH MX BO3MOXKHBIX IOCIEACTBUM AJI OKpYKarolen
Cpelibl;

8) HeHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKU W OOIIECTBEHHOW MPAKTUKU, NTOHUMAaHUE MAaTEMaTUYECKON HAyKU Kak
cdepbl UeTOBEUECKOIN NeATENbHOCTH, ITAOB €€ Pa3BUTUS M 3HAUUMOCTHU JJISL Pa3BUTHS
LUMBUJIM3ALMM, OBJIAJICHUE S3bIKOM MAaTeMaTUKM M MaTEMaTUYECKOM  KYJbTypou
KaK CpEACTBOM IIO3HAHMsS MHpPA, TOTOBHOCTb OCYIIECTBIISAITH NPOEKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

B pe3ynbraTe uzyueHuss MaTeMaTUKUd Ha YPOBHE CpeIHEro o01iero oOpa3oBaHUs
y oOyuatomerocsi OyayT chopMUpOBaHBI MO3HABATENIbHBIC YHUBEpCAJIbHBIC Yy4eOHbIC
JEHCTBUS, KOMMYHUKATHUBHBIE YHHUBEPCAIbHBIC Y4YeOHBIC IEHCTBHS, PETYJISTUBHBIC
YHUBEpCaAIbHBIC yIeOHBIC TIEHCTBYS, COBMECTHAS ICSITEIHHOCTD.

IHo3HaBaTesibHbIC YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUA
ba3zoBble Jlornyeckue 1eMcTBUA:

BBISIBJSIT M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKKM MATEMaTUUYECKUX
00BEKTOB, TMOHATUN, OTHOIICHUNA MEXIY MOHATUSIMH, (POPMYIHPOBATH OMpPEAeTICHUs
MOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM MpPU3HAK KJIacCUPUKAIIMK, OCHOBaHUS
JUTs1 000OILEHUs ¥ CPaBHEHUS, KPUTEPUU IPOBOAUMOTO aHAIIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIC
U OTpULATEIbHBIC, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHS
B (Qakrax, JaHHBIX, HAONIOACHUSIX M YTBEPKICHUSX, MpeAJiaraTb KPUTEPUU JUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

J€JaTh BBIBOJIbI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUI, YMO3aKJIIOUEHU 110 aHAJIOTHH;

MPOBOAUTH CAaMOCTOSITENIbHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUI
(OpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMpATh CIIOCO0 pemieHusl y9eOHOHM 3a7aun (CpaBHMBATh HECKOJBKO BapUAHTOB
penieHusi, BbIOMpaTh HauOoJee MOAXOASIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPHUEB).



ba3oBble ucciearoBarebCKue 1eiCTBUSA:

UCIIOJIB30BaTh  BOIPOCHI KaK HCCIIEAOBATEIbCKAM HHCTPYMEHT  IIO3HAHMS,

dbopMyIHpOoBaTh BOMPOCH, (PUKCUPYIOTHE TPOTHBOPEUHE, MPOOIEMY, YCTaHABIINBATh

MCKOMOE U JaHHO€, (POPMUPOBATH TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MTO3UIIMIO0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO ~ CITAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHmuecKoro oOBeKTa, SBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMU, SABJICHUSIMHU, POLECCAMMU;

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OO0OOIIEHNUS W BBIBOABI 10 pPE3yJIbTaTaMm
MPOBENEHHOTO HAOIO/IEHUS, UCCIEIOBaHUS, OIEHUBATh JIOCTOBEPHOCThH IMOIYYEHHBIX
pE3yIAbTATOB, BHIBOJIOB U 000OIIIECHUIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE TMpoliecca, a TakXKe BbIJBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undgopmanmueii:

BBISIBJIITH 1e(pUUUTHI HH()OPMALIUY, JAHHBIX, HEOOXOUMBIX AJI1 OTBETa Ha BOIIPOC
U JJIA pELICHUS 3a]a4H;

BBIOMPATh HMH(POPMALMIO M3 HCTOYHHMKOB PA3JIHYHBIX THUIIOB, aHAJIW3UPOBAThH,
CUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATH MHPOPMAIUIO PA3NUYHBIX BUAOB U (HOpM
IpEe/ICTaBJICHHUS;

CTPYKTYpPUpPOBaTh HMH(POPMALIMIO, MPEACTaBIATh €€ B pa3iIMyHbBIX (popMax,
WUTIOCTPUPOBATH TpaUUECKH;

OLICHUBATh HAJIEKHOCTh MH(OpPMAIUMU O CaMOCTOSITENBHO CHOPMYITHUPOBAHHBIM
KPUTEPUSM.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

BOCIIPHHUMATh U (OPMYJTHUPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBHIMH
U 1IEJISIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pPEelIeHUs 3a/Jaud, KOMMEHTUPOBATh
MOJTYYCHHBIA PE3YNbTAT;

B XoJe¢ OOCYXIEeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
mpoOIeMbl, pelraeMon 3a/Jaduu, BbICKA3bIBaTh HJIEH, HAIIEJICHHBIC HA MOWCK pElICHUS,
COTIOCTABIIATH CBOM CYXKICHHS C CYXJICHHSIMH JPYyTUX Y4YaCTHHUKOB JIMAjora,
0OHapyXMBaTh PA3JIMUYUE U CXOJICTBO MO3UIIMNA, B KOPPEKTHOHN (opme PopMynupoBaTh
pa3HOTIIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJBTAThl PEIICHUS 3aJadd, SKCICPUMEHTa, WCCIICIOBaHU,
MPOEKTa, CaMOCTOSITENIPHO BBIOMPATh (opMaT BHICTYIUICHUS C Yy4ETOM 3amad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHMBEpPCAJIbHbIC Y4eOHbIE AeliCTBUA
Camoopranm3amnus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BLIOUPATh CIIOCO0 PEIICHUS ¢ y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHUPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHU ¢ y4€TOM HOBOM MH(OpMAITUH.



CaMOKOHTPOJIb:

BJa/IeTh HAaBbIKAMHU I103HABATEJIBbHOW PEQIIEKCMM KaK OCO3HAaHHUs COBEPIIAEMBIX
JNEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YyJIbTaTOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CaMOKOHTPOJII IpoLecca U pe3yibTaTa PELICHHs MaTeMaTU4YeCKOU
3aJauu;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpU PEUICHUH 3aJauH,
BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HallICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTUKEHUSI WM HEJOCTUIKEHUSI PE3YIbTATOB JAESITEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eITEJIbHOCTD:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYATBLHON paOOThI
Ipy  pelieHUur Y4YeOHBIX 3aJad, MPUHAMATHh I11€7b COBMECTHOW JEATEIHHOCTH,
IUTAHUPOBATh OPTAHMU3AIMI0O COBMECTHOM pabOThI, paclpeaensarh BHABI pabdoT,
JIOTOBApUBAThCA, OOCYXJaTh TIpoliecC U pe3yiabTaT paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMOBBIX (opmax padoThl (0OCYyXkJeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U MHBIC), BBITOIHITH CBOIO YaCTh paOOThI M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HAMU KOMaHJIbl, OI[EHUBATh Ka4ECTBO CBOEIO BKJIaJa B OOIIUMN
MPOIYKT IO KPUTEPUSIM, CHPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

IIpeaMeTHble pe3yabTaThl OCBOCHHUS defepanbHON paboueld  mpOorpaMmbl

M0 MaTeMaTUKE MPEACTaBIEHBI MO ToJlaM OOyYeHHS B paMKax OTIEJbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOILIUX Pa3Aeiax HACTOAILIEH ITPOTPAMMBL.
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJBbHASA 3AIIMCKA

VYuebHsbIil kypc «Anredpa U Havajla MAaTEMaTUYECKOTO aHAU3a» SIBISIETCS OJTHUM
13 HauOoJsiee 3HAYMMBIX B MPOTpaMMe CpEeAHEro oOIero oOpa3oBaHUs, MOCKOJIBKY,
C OJIHOM CTOpPOHBI, OH OOECreYMBaeT WHCTPYMEHTAJbHYIO 0a3y aJisi HU3y4YyeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOd CTOPOHBI, (POPMHUPYET JOTUUECKOE U
abCTpaKTHOE MBIIUICHUE OO0YyYaroluXcsi Ha YpPOBHE, HEOOXOAMMOM JUIsl OCBOCHHS
nHOpMaTUKH, OOIIECTBO3HAHMS, WCTOPUHU, CJIOBECHOCTH W JPYTUX JUCITUTIIMH.
B pamkax manHOro ywyeOHOro Kypca oOydyaroliuecs OBJIAJEBAIOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOM  Hayku, KoTtopas  (OpMYyJIHpPYET CBOM  JOCTHKECHUS
B MaTeMaTU4YeCKOU opme.

VY4eOHblll Kypce anreOpsl ¥ Hayal MaTeMaTUYECKOrO aHaIN3a 3aKJIabIBA€T OCHOBY
JUISL  yCTICIIHOTO OBJAJCHUSI 3aKOHAMU (PU3UKH, XUMHH, OWOJOTHUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMI pa3BUTHUSI SKOHOMHUKM W OOIIECTBEHHON JKU3HU, MO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IHUQPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX JJIS JajbHEWIIero oOpa3oBaHUsI M B TOBCEIHEBHOMU
*u3HM. B TO ke  BpeMs  oOBIajeHUE ~ AOCTPAKTHBIMM M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU alNreOpbl U1 MAaTEMaTUYECKOTO aHajin3a pa3BUBAET YMEHUE
HaxXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH MCTHHHOCTb, JOKa3bIBaTh YTBEPKICHUS
C TOMOIIbI0 HMHAYKIMM W PacCyXJaTh ACAYKTHMBHO, HCIOJB30BaTh 00OOIIEHUE U
KOHKpETHU3aluoo, abCTparupoBaHWe U  aHAIOTHIO,  (GOPMUPYET  KPEATHUBHOE
U KPUTHUYECKOE MBIIIICHUE.

B xone uzydyenust yueOHOTo Kypca «Anredpa u Hadajia MaTeMaTUHYECKOTO aHATN3a»
00yyaromrecs MoJIy4aroT HOBBIM OMBIT PEIICHUS MTPUKIIAIHBIX 3a]1a4, CAMOCTOSITEILHOTO
MOCTPOCHUS MATEMATHYECKUX MOJEJIE peajbHbIX CHUTyallMil, WHTEpPIpPETALNU
MOJIYYEHHBIX PEIICHUHN, 3HAKOMATCS C TPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOITUMHUCST MAaTEMATUYECKUMU OTKPBITUSIMU U UX
aBTOpaMH.

VYuebnsIit kKypce 00J1a/1aeT 3HAUUTEIIbHBIM BOCTIUTATEILHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbId MaTepual, CHOCOOCTBYIOUMUN (OPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS, TaK U uepe3 crnenuduky yueOHoM JesTenbHOCTH, TpeOyromei
MPOJIOIKUTEILHON KOHIIEHTPAllMd BHUMAHUS, CaMOCTOSTEIHHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3yJIbTar.

B ocnoBe metomuku oOydeHHs anreOpe W HavajgaM MaTeMaTHYeCKOTO aHau3a
JICKUT JEATEIbHOCTHBINA MTPUHIIUI O0yUYCHUS.

B cTpyktype ydeOHOrO Kypca «Anrebpa W Hadasia MaTEMaTHYECKOTO aHAIN3a)»
BBIJICJICHBI CIEAYIOIINE COJIEPKATEIIbHO-METOIUYECKHE TUHUM: «HuCTa U BBIYUCIICHUSY,
«Dynkuun U rpadukny, «YpaBHEHHs U HepaBeHCTBay, «Hauama mareMaTH4ecKoro
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aHanusa», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE cofepx aTelbHO-METOANYECKUE
JMHUU U3Yy4YaloTCs Ha MPOTSHDKEHUM JBYX JIET OOYyYEeHHsI Ha YpPOBHE CPEJHEro OOIIero
00pa3oBaHMsi, €CTECTBEHHO JIOTOJHSAS APYT ApPyra W MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu " pazgenamu. J[aHHBIA y4eOHBIN Kypc SIBISETCS MHTETPATHBHBIM, IMOCKOJBKY
o0benuHseT B ce0e cojiepKaHue HECKOJIbKUX MAaTEMaTUYECKUX AUCIUIUIMH, TAKUX KaK
anredpa, TPUTOHOMETPUS, MATEMATUIECKUI aHaIN3, TCOPUSI MHOXKECTB, MaTeMaTHYECKast
joruka u apyrue. [To mepe Toro xak odydvarommuecs OBJaleBalOT BCE Oosiee MIUPOKUM
MaTeMaTUYeCKUM  allapaTtoM, Yy HHUX  I[OCJEA0BAaTEeNbHO  (OpMUPYETCS |
COBEpUICHCTBYETCS YMEHHUE CTPOUTh MATEeMAaTUYECKYI0 MOJEb PEaJbHON CHUTYyalluH,
NPUMEHATh 3HAHMSI, TOJYYEHHBIE MPU HM3YYEHUH YYEOHOro Kypca, HAJisi pelleHUs
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTHYeCKOW  3aJayd, a  3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHOo-MeTOAUYECKass JUHUS «Yucina W BBIYUCICHHUS» 3aBepIIacT
¢bopMupOBaHHE HABBHIKOB HCIOJIB30BAaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro obmiero oOpazoBanus. Ha ypoBHe cpemHero oOiero
oOpa3oBaHMsl 0c000€ BHMMAHUE YAENsAeTCS (POPMHPOBAHUIO HABBIKOB pallOHAIbHbBIX
BBIUMCJICHHUM, BKIIIOYAIONIMX B ce0sl MCMOIb30BaHUE PA3MUYHBIX (DOpM 3ammcu Yucia,
yMEHHUE JellaTh MPUKUJKY, BBITOJHATH MPUOIMKEHHBIE BBIUUCICHUS, OIICHUBATh
YHICIIOBBIC BBIPAKEHHUS, pabOTaTh C MAaTeMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMBIC
0o0ydJaromuMcsi MHOKECTBAa HATypalbHBIX, LEJIBIX, PAI[MOHATIBHBIX U JEUCTBUTEIHHBIX
YHCeNl IOMOJHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YMCeNl. B KaXa0M U3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My clienu(pryuecKkrue 3aJaddl W ONEepaluu: JeJIeHUE
HAI[eJIO, ONEPUPOBAHUE OCTATKaMHU Ha MHOXKECTBE LIETBbIX 4YHCE, O0COObIE CBOMCTBA
paIoOHaJIBbHBIX W UPPAIMOHATBHBIX YHCEN, apu(PMEeTUYECKHe OIepalnu, a TakkKe
U3BJICYCHUE KOPHS HATypalbHOW CTENEHM HAa MHOXXECTBE KOMILJIEKCHBIX YHCET.
bnarogapss mocnenoBaTeNbHOMY paCIIMPEHHIO Kpyra HCIOJIb3YEMbIX YHCel M
3HaKOMCTBY C BO3MOXKHOCTSMHM WX TPUMEHEHHUS [JIsl PEIICHUs Pa3IudHbIX 3a1ad
dbopmupyeTCcsi TpeACTaBICHUE O €IWHCTBE MAaTEeMaTUKH Kak Haykd Hu €€ poju
B TOCTPOEHUU MOJENEH pealbHOro MHUpa, MIMPOKO HCHOIb3YIOTCS 0000IIeHHEe |
KOHKPETH3aLIHSI.

JIunus «YpaBHEHHS M HEPABEHCTBAY PEAIU3yeTCs Ha MPOTSHKEHUH BCEro 00y4eHUs
Ha YpOBHE CpeAHero o0miero oopazoBaHus, MOCKOIBKY B KaX10M paszzaene [Iporpammsl
OpEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3adad. B pesynbrare oOydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMH DEIICHUS] PAIMOHANBHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YpaBHEHHUH, HEPABCHCTB U
CHUCTEM, a TakXe 3a7ad, coAepKammx napaMmerpbl. llomyuyeHHbIE yMEHHS MIMPOKO
UCTIONIB3YIOTCS TIPY UCCIICOBAaHUH (DYHKIIUH C MOMOIIBI0 TPOU3BOJHON, TIPU PEIICHUH
NPUKJIATHBIX 3a7ad W 33]a4 Ha HaXO0XJICHHWE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUH
dbynknuu. JlanHas cojepskaTenbHas JIMHUS BKJIIOYAeT B ceOs Takke (HOpMHpOBaHUE
YMEHHHA BBIMONHATh pacd€Thl 1Mo (opMmynaM, mnpeoOpa3oBaHUs palMOHANIBHBIX,
UPPANUOHATBHBIX ¥ TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAK)KE BBIPAKCHUIH,
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COJlepKalIMX CTerneHu | Jjorapudmel. braromaps wusyuyeHuio anreOpanuecKoro
MaTepuaiga HPOUCXOAMUT JajbHEWIlee pa3BUTUE aJTOPUTMUYECKOTO M aOCTPAKTHOTO
MBILUIEHHS 00ydaromuxcst, GOpMUPYIOTCS HaBbIKU JEAYKTUBHBIX PacCyKI€HUH, paObOThI
C CUMBOJIbHBIMH (DOpMaMH, NIPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUE
paBEHCTB M HepaBeHCTB. Aurebpa mnpemiaraeT 3(QQEKTUBHbIE HHCTPYMEHTBI
JUISl PELIEHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO AEMOHCTPUPYET
CBOU BO3MOXXHOCTH KaK S13bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass  JUHUS — «DyHKIMU U TrpaUKU»  TECHO
NEPETIETaeTCA C APYTUMH JIMHUAMUA Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  IOCJIENOBATEIBHOCTh  M3Y4YEHMs  Marepuana. V3yueHue  CTENEHHOW,
MOKa3aTEeNbHOM, JIOTApUPMUUECKOW U TPUTOHOMETPHUUECKUX (YHKIUH, UX CBOMCTB H
rpaukoB, WUCHONB30BaHUE (YHKIMA [UIsI pEIIeHUs 3a7ad U3 APYTUxX Y4eOHBIX
IIPEIMETOB U PEANbHON )KM3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAJIN30M, TAK U
C pelieHMeM ypaBHEHUH MU HepaBeHCTB. [Ipu 3ToM OoJiblioe BHUMAHHE YJENseTcs
(OpMUPOBAHNIO YMEHHS BbIpaxaTb (HOpMyJIaMHU 3aBUCHMOCTH MEXIY pa3iIMuHbIMU
BEJIMYMHAMH, HCCJIE0BaTh IMOJIyYeHHble (DYHKLUMHU, CTPOUTh MX rpaduku. Marepuan
ATOM COAEPKATEIBHON JINHUM HALICJICH Ha PA3BUTUE YMEHUM U HABBIKOB, IMO3BOJISIOIINAX
BbIpaXKaTh 3aBUCUMOCTH MEXJY BEJIMYMHAMH B Pa3IU4YHON (opMe: aHAIUTHYECKOH,
rpaguueckoil u cioBecHoil. Ero n3yuenue cnocoOCTBYET pa3BUTHIO aIrOPUTMHUYECKOTO
MBIIIUICHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O M  KOHKPETU3AllMH, HCIOJIb30BAHUIO
aHAJIOT U M.

ConepxarenpHasgs JnuHHAA «Havana wmaTreMarndeckoro aHaiausa» IO3BOJIIET
CYIIECTBEHHO PpACIIMPUTh KPYr KakK MaTEMaTUYECKHUX, TaK W IPUKIATHBIX 33]ad,
JOCTYITHBIX OOYYAIOIIMMCS, TaK KaK Y HUX MOSBJISETCS BOBMOXHOCTbh CTPOUTH TpadUKu
CJIOKHBIX (PYHKUUH, ONPEEsATh UX HAaUOOJbIINE U HAUMEHbBIINE 3HAYEHUS], BBIYUCIISTh
wiomanu Guryp u oObEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpeHus mporeccoB. JlaHHas
CoZepIKaTeNbHAs JINHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH MOCTPOCHHSI MATEMATUYECKUX
MOJEJIE pealbHbIX CHUTyallM, IIO3BOJIIET  HAXOAUTb  HAWIy4yllee pEILICHUE
B INPUKIAIHBIX, B TOM YHCJIE COLHAJIbHO-3KOHOMHYECKHMX, 3aJadyax. 3JHAKOMCTBO
C OCHOBaMM MAaTE€MaTHUYECKOIO0 aHajnh3a CHOCOOCTBYET pPAa3BUTHIO a0CTPaKTHOTO,
(opManIbHO-IOrMYECKOTO0 W KpPEAaTUBHOTO MbBINUICHUS, (OPMHUPOBAHHUIO YMEHUMU
pacro3HaBaTh MPOSIBIICHHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HMCKYCCTBE.
OOyuaromuyecs y3HalOT O BBLIAIOIIMXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKH KaK HayKu, 1 00 UX aBTOpax.

ConepxarenbHO-MeTOAuYeCKas JTMHUA «MHOXECTBA U JIOTHKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOXECTB M MAaT€MAaTU4YECKOU JIOTUKU. Te€OpEeTUKO-MHOKECTBEHHbIE
MPEACTABICHNUS] ITPOHU3BIBAIOT BECh KypC MIKOJBHOM MATEMATUKH M IPEIIararoT
HanOoJjiee YHUBEPCATbHBINA SI3bIK, OOBEAUHSIONIMNA BCE paslielibl MaTeMaTUKH M €€
IIPUJIOKEHUM, OHM CBA3BIBAIOT Pa3HbIE MATEMATUUECKUE JUCLHUIIIIMHBI U UX NIPUIIOKEHUS
B enuHoe uenoe. IloaToMy BaXHO JaTh BO3MOKHOCTh OOydYaromemycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MATEMATHUKHU U UCIIOJIB30BaTh €r0
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JUTSI BEIPQKEHUS CBOMX MBICIEH. [[pyruM Ba)KHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKd
CleyeT TpPHU3HATh CBONCTBEHHYIO €W CTPOrocTh OOOCHOBAaHUN U  ClE€IOBaHHE
onpeneaEHHbIM TpPaBUJIaM TOCTPOCHHUS JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIIUICHUS
00yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM DPACCY)KIIEHHS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHIECKOTO MBIIIJICHHUS.

B yueGHOM Kypce «AnreOpa 1 Hadajga MaTeMaTHUECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBbI MaTeMaTHYECKOTO MOJCTUPOBaHUs, KOTOpBIC IPHU3BaHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB IMOCTPOEHUS MOJETCH peaTbHBIX CHUTYAIlUH, WCCIICIOBAHUS
THX MOJEJIed C TIOMOIINBI0 ammapata ainreOppl W MaTeMaTHYeCKOro aHallu3a,
WHTEPIPETAIUNA TIOTYYCHHBIX PE3yNbTaTOB. TakuWe 3aJaHusl BIUICTCHBI B KaXKIbIHA
W3 Pas3leioB IPOTpamMMbl, TOCKOJBKY BECh Marepual y4eOHOro Kypca MIHPOKO
UCTIONB3YeTCsl ISl pelIeHHWs TNPUKIaJHbIX 3amad. [lpwm  pemeHnn  peambHBIX
MPAKTUICCKUX 3a7a4 00yJaromurecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMCHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BaTh AHAJIOTHIO, O0000ImATh W
KOHKpPETU3UPOBATh Tpobiemy. JleaTenbHOCTh M0 (OPMUPOBAHUIO HABHIKOB PEIICHUS
MPUKJIAIHBIX 3a7a9 OPTaHU3YeTCs B MPOIECCe M3YUYEHUS BCEX TEM y4eOHOTO Kypca
«Anrebpa 1 Havyasla MaTeMaTHIeCKOTO aHAIA3aY.

Ha uzyuenue ydyebHOro Kypca «Ainrebpa v Havalla MaTEMaTHYECKOTO aHaIU3a»
orBoautTcs 272 uvaca: B 10 kimacce — 136 ywacoB (4 uyaca B Hejeno), B 11 kimacce —
136 gacoB (4 4aca B HEJIEIIO).

COAEPKAHUE OBYYEHUA
10 KVIACC

Yucaa u BbIYUCICHUS

Pammmonansubie umucia. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOW, TMPOIEHTHI,
OeckoHeuHble nepuoanueckue Apoou. [Ipumenenue qpodelt u MpoIEeHTOB I PEIICHUs
MIPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIBHOM KU3HU.

JlelictBuTenbHble  4ucia.  PanvoHanpHblE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmMernueckue onepamnuy ¢ AeHCTBUTEIbHBIMU YUCIaMUd. MOJTylib A1EHUCTBUTEIHHOTO
4yucia v ero cBorctra. [IpubnmkEHHbBIE BEIYMCICHUS, TPABUJIa OKPYTIICHUSI, MPUKUIKA U
OLICHKA Pe3yJIbTaTa BEIYUCIICHUM.

Crenenb ¢ 1eiabIM nokasareiieM. bunom Herotona. Mcnosp3oBanue moaxomsinen
dbopMBbI  3amuCU  JIEUCTBUTEIBHBIX YHCENT ISl pEHIeHUS NPaKTUYEeCKUX 3aJad M
MIPEICTABJICHNS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHON CTETIEHHU U €r0 CBOMCTBA.

Crenenb ¢  palMOHANBHBIM  TIOKa3zaTeleM M €€  CBOWCTBA, CTEICHb
C JEUCTBUTEJBHBIM IMOKA3aTEIIEM.

Jlorapupm uyumcna. CpoiictBa Jsorapudma. JlecaTuuHble W HaTypajbHbIE
Jorapu@mel.
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CHHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIIOBOIO apryMeHTa. ApKCHUHYC,
aAPKKOCHHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHEHUs U HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHbIE NMpeoOpa3oBaHUs. Y paBHEHHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUSI W YpaBHEHMs-CIEIACTBHsA. HepaBeHCTBO, pelieHHe
HEPaBEHCTBA.

OCHOBHBIE METOJABI PEHIEHUs LEJIbIX M JPOOHO-pallMOHANBHBIX YPABHEHUU H
HEPABEHCTB. MHOIOWIEHBI OT OHOW NEPEMEHHOM. [leeHne MHOrowIeHa Ha MHOTOYJIEH
¢ ocrtatkoM. Teopema be3y. MHorowieHsl ¢ nensiMu kKodpduuuentramu. Teopema
Buera.

[IpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHUMN, COIEPIKALLUX CTEIIEHN U KOPHHU.

WppauronaneHeie ypaBHeHHs. OCHOBHBIE METOJABI PEIICHHS HPPALlUOHAIBHBIX
YpaBHEHUM.

IToka3atenbHble ypaBHEHMS. (OCHOBHBIE METOJABI PEIICHHS ITOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHUM, COAEPKAIMX JTOTaPU(PMBI.

Jlorapupmuueckue ypaBHeHUss. OCHOBHBIE METOJIbI PELIECHUs JOrapu(pMUYECKUX
YpaBHEHUM.

OcHoBHbIE TPUTOHOMETPUUECKUE (bopMyIIbIL. [IpeoGpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPaKEHUN. PellleHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemenue cucteM IMHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMbI IMHEUHBIX YPABHEHUN.
Onpenenurens MaTpUlbl 2X2, €ro TEOMETPUUECKAN CMBICI U CBOMCTBA, BBIUYHCICHUE
€ro 3HAYyeHUs, I[PUMECHEHUE OIPEHCIUTENS Ul PELICHUS CUCTEMBl JIMHEWHBIX
ypaBHEHUM. Pemenre mpukiagHbIx 3a1a4 ¢ MOMOIIBI) CUCTEMBbI JIMHEMHBIX YPABHEHU.
HccenenoBanre NOCTPOEHHONW MOJEH C IOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pPEaNbHOM CHUTyallud C IOMOULIBIO
YPAaBHEHUM M HEpPAaBEHCTB. [IpuMeHEHME YypaBHEHUMH W HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3aJa4 U 33a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PeabHOU KU3HHU.

DOyHkuuu ¥ rpadpuxku

@yHkMsA, cnocodbl 3anaHud  (QyHKUMH. B3auMHO 0oOpaTtHble  (YHKUHUU.
Kommnozumms gyukiuit. I'paduk GyHkiuum. DnemMeHTapHbie npeodpa3oBaHus rpadukoB
byHKIU.

OO6nacth ompeneneHUss U MHOXKECTBO 3HaueHud Qynkiuu. Hymu dyskmmm.
[TpomexxyTku 3HaKomocTossHCTBA. YETHhie W Heu€THble (yHkiuu. [lepuonmnueckue
¢bynkuuu. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBbI (DYHKIIMH.
Haubonbiiee u HauMeHblee 3HaueHNus QyHKINUU Ha IPOMEXKYTKE.

Jluneitnasi, kBaapaTu4yHass W ApOOHO-TMHEHHas (QyHKIUU. DIeMeHTapHOe
UCCJIEI0BAHNUE U MTOCTPOCHUE UX TpadUKOB.

Crenennast (yHKUMS C HaTypaJlbHbIM M II€JIbIM TOKa3ateiaem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi cTeneHW Kak (yHKUUU OOpATHOW CTENEHU
C HaTypaJbHBIM [10KA3aTEJIEM.
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[lokazatenbHass u norapudmuueckass (QyHKIIMH, UX CBOMCTBA M TpaduKH.
Hcnonb3zoBanue rpadukoB GyHKUUN 7151 pEHICHUS] YPaBHEHUIA.

Tpuronomerpudeckasi OKpy>KHOCTb, OMPEICICHUE TPUTOHOMETPUIECKUX (DYHKITHI
YUCJIOBOTO apryMEHTa.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B peajbHBIX Mpoleccax u siBiaeHusX. ['paduxu
peanbHbIX 3aBUCUMOCTEMN.

Hayana maTreMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH, CHOCOOBI  3afaHusl  MoOcienoBaTeNbHOCTEW.  MeTon
MaTE€MaTU4eCKOM MHIAYKIHMHA. MOHOTOHHBIE M OTIPAaHUYEHHBIE IOCIEIOBATEIBHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMaTHMYECKOTO aHalM3a KaKk aHain3a OeCKOHEYHO
MaJbIX.

ApudmeTrnueckas U TeoMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromias
reomerpudeckas mnporpeccusi. CymmMa OECKOHEUHO YOBIBAIOIICH TIeOMETpUYECKON
nporpeccuy. JIMHEWHBIM W KCIIOHEHIMAIBbHBIM pocT. Yncno e. @opmysa CI0KHBIX
IIPOLEHTOB. M Croab30BaHue MPOrpPECCUU Ul PELICHUs PEeAJIbHBIX 3a7ad IIPUKJIIAJHOIO
XapakTepa.

HenpepriBable pyHKIMU 1 ux cBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpapuKOB
¢ynkuuii. CBolcTBa (DYHKIIMI HENpEpBIBHBIX Ha OTpe3ke. MeTol HMHTEpBaoB
JUISl pellieHusl HepaBeHCTB. [[pruMeHeHre CBOMCTB HEMPEPBhIBHBIX (DYHKIMM J1J1s1 PEIICHHUS
3a/1a4.

[lepBass u BTOpas mpousBogHble (GyHKUIUU. OmnpeneneHUe, TeOMETPUUECKUN U
(U3MYECKUI CMBICI TPOU3BOJAHON. Y paBHEHUE KacaTeIbHOUN K TpauKy (PyHKIUU.

[IpousBoaHble 3neMeHTapHBIX (yHKIUH. [Ipom3BogHass CyMMbl, NpOM3BEICHUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (DYHKIUH.

MHo:xecTBa U JIOTHUKA
MHO0K€eCTBO, onepanyy HaJl MHOXXECTBAMHU U MX CBOMCTBA. [[narpammbl Diinepa—
Benna. [IpumMeHeHue TEOPETUKO-MHOKECTBEHHOTO armapara JJisi OMUCAHUS pealbHbIX
MPOIIECCOB U SIBIICHUMN, TIPYU PEIICHUH 3a]1a4 U3 APYTUX YUSOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTEMaTHYECKOTO OO0BEKTa, CIIECJICTBUE,
JI0KA3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KJIACC

Yuciia v BBIYUCTCHUS

Harypanbublie u uenbie uyncina. [IpuMeHeHre npu3HaKOB JETUMOCTH LETbIX YUCEN,
HauOobIui o01mil Aenutens (nanee — HOJI) u Hanmensblee o01ee KpaTHoe (J1anee —
HOK), ocrarkoB mo monynto, airoput™Ma EBknauaa s pelieHus 3aiad B IENbIX
YuCax.

Kowmmnekcapie umcna. AnreOpandeckass ¥ TpUTOHOMETpHUYecKas (OpMbI 3amuCch
KOMIUIEKCHOTO 4Hciia. ApudMETHYECKHUE OINepaluyd ¢ KOMIUIEKCHBIMU YHUCTIaMHU.
N3o0pakeHne KOMITJIEKCHBIX YUCE Ha KOOpAUMHATHOM miockocTH. @opmysna Myaspa.
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KopHu n-oii creneHn W3 KOMIUIEKCHOTO 4ucia. [[puMeHeHrne KOMIUIEKCHBIX 4YHCEel
TS perieHus: GU3NUeCcKuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHMs M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHHMM M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIICCTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt6op KOpHEN TPUTOHOMETPHUUYECKHUX ypaBHEHUI C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penenne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS MTOKA3ATEIBHBIX U JIOTAPHU(PMUUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PpEIIEHUSI CHCTEM W COBOKYIHOCTEH paluOHAIbHbIX,
UPPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IapaMeTPaMU.
[IpruMmeHenne ypaBHEHUM, CHCTEM W HEPABEHCTB K DPEIICHUIO MAaTeMAaTUYECKHUX

3a/lay U 3aJa4 W3 pa3IuvHbIX 00JIacTeld HAyKu M PEaJbHOM >KU3HU, WHTEPIpETALHs
IIOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPAPUKH

I'papux xommosuumu ¢yHkuuid. ['eomerpuueckue o00pasbl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIAWHATHOM ITUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U TPaPUKH.

['padprueckue MeTOabl pelIeHNs] YpaBHEHUN U HEepaBeHCTB. I 'paduueckre MeToabl
peuieHus 3a1ad ¢ napaMmeTrpamu.

Ucnonb3oBanue rpadukoB (PyHKIMUM Uil HUCCIENOBaHUS MPOLIECCOB U
3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPH PEIICHUWH 33had M3 JPYruxX Yy4eOHbIX
MIPEIMETOB U PEATIBHOM KU3HMU.

Hayana maTreMaTH4ecKoro aHajausa

[Ipumenenrne TPOM3ZBOMHONM K UCCIENOBaHMIO (PYHKIIMA HAa MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxkaeHue HaumOOJBIIEr0 M HAMMEHBIIETO 3HAYCHHW HEMpephIBHON
(yHKUIHUU Ha OTPE3KE.

IIprmenenne nporu3BOAHOM U1 HAXOXKACHNS HAWJIYYILETO PEIICHNS B IPUKIIaAHBIX
3aj1a4ax, sl ONPEesICHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro GopMyIioi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO  TMepBooOpa3HbX. [lepBooOpazHbie
srieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNurerpan. I'eomeTpudyeckuil CMbICI UHTErpajia. BelunciieHue OIpenes€HHOIro
uHTerpaina no gpopmyne Hetotona—Jlenonuna.

[IpumeHeHne uHTErpaia AJig HaXOXACHUS TUIouaied IOCKUX GUryp u o0bEMoB
r€OMETPUYECKUX TEJ.

[Ipumepsl  pemieHuit  nuddepeHralIbHbBIX  ypaBHEHUH. MareMartuyeckoe
MOJIEJIMPOBAaHUE PEAbHBIX MPOLIECCOB C MOMOIIBI0 TG (HepeHIINaTbHBIX YPaBHEHHI.
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NNPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenus B 10 kiaacce 00ydyaronuiics MoayduT CJICIYIOMNUE MPEeIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM ¢eiepanbHO padoueii mporpaMmbl yueOHOTO Kypca
«Anre0pa v Hadaja MaTeMaTHYECKOTO aHAITN3a:

Yuciia ¥ BBIYMCIICHHA:

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: pPALMOHAIBHOE YHUCIO, OECKOHEYHAs
nepuoAnYecKas Ipo0b, MPOIEHTHI, UPPALMOHAIBHOE YHCII0, MHOKECTBA PAIlMOHAIBHBIX
U ICUCTBUTENBHBIX YHCEII, MOIYJIb IEHCTBUTEIBHOIO YUCIIA,

IPUMEHATH IpOOU U MPOLIEHTHI JJIsl PEIICHUs NMPUKIAJAHBIX 337a4 U3 PA3IUYHBIX
OTpAaCJIe 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NPUOJIMKEHHBIC BBIYMCICHUS, IpaBUIa OKPYIJIEHUS, NPUKUAKY U
OLICHKY pPe3yJIbTaTa BIYUCICHUM;

CBOOOIHO ONEPHUPOBATH MOHATUEM: CTEIIEHD C LIEJIBIM ITOKA3aTeNIeM, HCIIOIb30BaTh
HOJIXOAIIYI0 (POPMY 3allCU JEHCTBUTENBHBIX YNCEIN JIsl pEIICHNs IPAKTUUECKUX 3a/1a4
Y TIPEJICTABIICHUS JAHHBIX;

CBOOO/ZIHO OIEpPUPOBaTh TMOHATHUEM: apU(METUUYECKUII KOpEeHb HaTypajbHOU
CTEIEHH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: CTENEHb C PAIMOHAIBHBIM IOKa3aTelieM;

CBOOO/IHO ONIEPUPOBATH MOHATUIIMHU: JIOrapu(M YHUCIIa, JECITUUHBIE U HATYPAJIbHBIE
JorapuQmsl;

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTaHI'€HC
YHUCJIOBOTO apTyMEHTA;

OIIEpUPOBATh IOHATUSAMU: APKCHUHYC, APKKOCHHYC W apKTaHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs M HEPABEHCTBA:

CBOOOZIHO OINEpPUPOBATh TMOHATHUAMHU: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSTH PA3TMYHBIE METO/IbI PEIICHUS PAIMOHAIBHBIX U APOOHO-pAllMOHAIBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHNS] HEPABEHCTB;

CBOOOJHO OINEpUPOBAaTh MOHATHUSMHU: MHOTOYIEH OT OJHOW TEepPEMEHHOM,
MHOTOWIECH C TENbIMA KO3(PUIIMEHTaMU, KOPHH MHOTOYJICHA, NMPUMEHSThH JEICHHE
MHOT'OYJIEHa Ha MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera s pemenuns
3a/1ad;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: CHUCTEMa JIMHCHWHBIX YpPAaBHEHWM, MaTpUIIa,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 T€OMETPUUYECKUI CMBICT, UCII0JIb30BAaTh CBOMCTBA
ompenenuTeNns 2 X 2 Juisi BBIYHCICHUS €ro 3HAYCHUs, MPUMEHATH OMPeIeIuTeNn
JUISl PELICHUs] CHUCTEMBl JMHEWHBIX YPaBHEHWH, MOJEIUMPOBATh PEAbHBIE CUTyaluu
C MOMOIIBID CHCTEMBI JIMHEWHBIX YPAaBHEHUM, HCCIEAOBAaTh ITOCTPOCHHBIE MOJIEITH
C MIOMOILBIO MaTPULL U ONPEICIIUTENEH, UHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT;

MCIIOJIh30BaTh CBOWCTBA ICUCTBUH ¢ KOPHSIMHU JIsl TPeoOpa30BaHUs BEIPAKEHUI;
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BBIMOJHATh IPEOOpPA30BaHUsl UMCIIOBBIX BBIPAKEHUN, COAEpKAILUX CTENEHU
C palMOHAJIbHBIM NIOKA3aTEIEM;

UCIIOJb30BaTh CBOWCTBA JorapudMoB mjisi IpeoOpa3oBaHus JOrapupMUUYECKUX
BBIPAKCHU;

CBOOOZHO ONEpUpOBATh NOHATHUAMU: HppalMOHANbHbIE, IOKa3aTelbHbIE U
JgorapuMuyueckie ypaBHEHHs, HaXOAUTh MX PEUICHHsS C IMOMOIIBI0 PaBHOCHIIBHBIX
IIEPEXO0/I0B WIIA OCYILECTBIISAA POBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYINBI sl IpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CBOOO/IHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPaBHEHUE, IIPUMEHSTh
HeoOXOoauMble (OpMYJbl Ul PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YpaBHEHU;

MOJEJIMPOBATh PEaJbHbIE CUTYyallUU HA S3bIKE alreOpbl, COCTABIIATH BBIPAXKEHUS,
YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJadd, HCCIEIOBATH IIOCTPOCHHBIE MOJIEIIH
C MCIOJIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPuKu:

CBOOO/ZIHO ONEpUPOBaTh MOHATHAMH: (QYHKIUS, CHOCOObI 3aqaHus (YHKIUH,
B3aMMHO OOpaTHbIe (PYHKUMHU, KOMIO3HLMS (YHKUHMA, rpaduk (PYyHKUIWHU, BBITOIHATH
3JIEMEHTapHbIE peoOpa3zoBaHus rpapuKoB PYHKIIH;

CBOOO/IHO ONEPUPOBATH OHATUSAMU: 00JIACTh OINPENEICHHS U MHOKECTBO 3HAUEHU I
byHKIIMM, HyW QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  OMEpPUPOBATH  MOHATUSAMHU: UETHBIE W HEUYETHbIE  (DYHKIIHH,

nepuoanyeckre (yHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYMBI U
MUHUMYMBI (PyHKIINN, HAUOOJIbIIIee U HANMEHbIIIee 3HAaUeHNE (PYHKIIMH HA IPOMEKYTKE;
cBOOO/IHO ONEPUPOBATH MOHATUSIMU: CTETIEHHAsl (PYHKIUS C HATYPAIBHBIM U L[EJIBIM
nokasaresieM, rpaduK CTENEHHOM (PYHKIUHU C HAaTypajbHBIM U LEJIBIM MOKa3aTeJeM,
rpaguk KOpHsS N-OM cTemeHu Kak (GyHKIUM OOpaTHOW CTENEHW C HaTypadbHBIM
nokaszaresem;

OIIepUPOBATH MOHATUSAMMU: JIUHEHHAs, KBaApaTUUHAs U APOOHO-TMHEHas QyHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO  OMNEPUPOBATH  IMOHATUSMU: IOKa3aTeJIbHAs U JorapudmMudeckas

(YHKIMH, UX CBOICTBA U TpadUKH, UCIIOJIb30BATh UX I'padUKH JIJIs peLIeHUs] ypaBHEHUH;

CBOOOZIHO  OMEpUPOBATH  MOHATUSMHU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
OMpEENIEHNE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

MCTIONB30BaTh rpaduku QYHKIUN JJIs MCCIEOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH
OpU pEIIeHUH 3aJad U3 JPYruX y4eOHBIX MPEAMETOB U PEaJbHOW KU3HHU, BBIPAXATb
dbopmynamMu 3aBUCUMOCTH MEXKy BEIMYMHAMU;

Havana maTreMaTH4ecKoro aHajamsa:

CBOOOZIHO OMNEpUpOBAaTh MOHATUSAMU: apupMeTHUeckass U TIeoMeTpUYecKas
nporpeccusi, O€CKOHEYHO YyObIBaIOIIasi T€OMETPUYECKasl MPOTrpeccusi, JIMHEWHBIA H
OKCIIOHEHITUATBHBIN poCT, (OpMysia CIOXKHBIX IPOIIEHTOB, HWMETh IPECTABICHUE
0 KOHCTAHTE;
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UCIIOJb30BaTh IPOIPECCUU JJI pPEIICHHs pealbHbIX 334ad  IPHUKIAJIHOTO
Xapakrepa;

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: TIOCIEIOBATEILHOCTh, CIOCOOBI 3aJlaHuUs
MOCIIeI0BATEIBHOCTE, MOHOTOHHBIE I OTPaHUYCHHBIE TIOCTIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOT0 aHaJIM3a KaK aHaJn3a OECKOHEYHO MaJlblX;

CBOOOJHO OIEpPHPOBaTh MOHSATHUSAMU: HEMPEPHIBHBIC (DYHKUIWHU, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKIINH;

CBOOOZHO OINEpUPOBaTh MOHATHEM: (YHKLMs, HEIpepblBHasT Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (QYHKIUI JIJIs peleHus 3a/1ay;

CBOOOZIHO ONEpUpOBaTh MOHATHUSMM: IEpBasi U BTOpas MPOU3BOJHBIE (DYHKIUH,
KacaTenbHas K rpaguky QyHKINU;

BBIUUCIISTh IPOU3BOJAHBIE CYMMBI, IIPOU3BEACHHUS, YACTHOIO M KOMIIO3UIIMH JIBYX
(YHKIMI1, 3HaTh IPOU3BOIHBIEC FIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKHUIN M (PU3UUECKUI CMBICH IPOU3BOIHOM ISl pELLICHUS
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJ/IHO OIEpUPOBATH MOHSATUIMHU: MHOXKECTBO, OINEpaIliyd HaJ MHOKECTBAMU;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisd ONMUCAHUSA PEaIbHBIX
IIPOIICCCOB M SBJICHUH, IIPU PEIICHUH 3a7a4 U3 IPYTUX YU4eOHBIX IIPEIMETOB;

CBOOOJHO OIEpUpPOBATh IOHSATUSAMHU: OIpeJeiIcHue, TeopeMa, YpaBHECHHE-
CJEACTBUE, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, JO0KAa3aTelIbCTBO, PABHOCHUIIbHBIC
YPaBHECHUS U HEPABECHCTBA.

K koniry 00yuenus B 11 kiaacce oOydaromuiicss HOJyduT CAeAyOIIHe NPeIMETHbIE
pe3ynbTaThl 10 OTJAEIBHBIM TeMaM (enepaibHO pabouei mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hauajla MaTeMaTHYECKOT 0 aHAJIN3a»:

Yucsia 1 BbIYMCICHUSA:

CBOOOJHO OINEpPUPOBATH MOHATHSIMHU: HATypajdbHOE M IIEJI0€ YKCIIO, MHOXKECTBA
HATYpaJbHBIX U LEJIBIX YHCEII, UCIIOJIB30BATh MPU3HAKU JEIMMOCTH Lenbix yncen, HOJ
1 HOK HatypanbHBIX YnCel Uil pelIeHNs 3a/1a4, TPUMEHATh anroput™ EBkinuaa;

CBOOOJIHO ONEpPUPOBATh MOHITHEM OCTATKa MO MOJYJIIO, 3alUChIBATh HATYpaJIbHbIC
YUCIIa B PA3JIMYHBIX [O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO ONEPUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U  MHOXKECTBO
KOMILJIEKCHBIX 4YHCEeJ, MPEACTaBIATh KOMIUIEKCHBbIE 4YHCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOU (opMe, BBIMOIHATH apUPMETUUYECKHUE ONEpalMM C HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh TMOHATHUAMHU: UPpPALMOHAIBHBIC, TIOKAa3aTelbHbIC U
JorapuMUYECKUEe HEPABEHCTBA, HAXOJUTh UX PEIICHHUS C MOMOIIBI0 PAaBHOCHIHHBIX
NIEPEXOIOB;

OCYIIECTBJISTH OTOOP KOPHEH P PEIICHUH TPUTOHOMETPUYECKOTO YPABHEHUS;
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cBOOO/IHO OTEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOauMbIe (OPMYJBl JJIsi PEUICHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
HEPAaBEHCTB;

CBOOOZIHO ONEpPUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYIHOCTb YpPaBHEHUH U
HEPABEHCTB, PAaBHOCWIbHBIE CHCTEMBI W CHCTEMBI-CIEACTBUSA, HAXOIWUTh PEIICHUS
CUCTEMBl M COBOKYIHOCTEW pAaLMOHAJIBHBIX, HPPALMOHAIBHBIX, II0OKA3aTEIbHBIX M
Jgorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

peliaTh palMoHalbHbIC, UppaIlMOHANbHbBIE, TTOKA3aTelbHbIe, JorapudpmMuueckue u
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COACPIKALIUE MOYJIN U ITApaMETPBI;

OPUMEHATH rpapuuecKue METOABI AJIsl PELLICHUS] YPaBHEHUI 1 HEPABEHCTB, a TAKKE
3a/1a4 ¢ mapaMeTpaMus;

MOJEJIMPOBATh peajbHbIE CUTyallMU Ha A3BbIKE areOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIM C HCIIOJIb30BAHMEM allapaTa ainreOpbl, HMHTEPHIPETUPOBATH MOJYYECHHBIN
pe3yJIbTar.

DOyHKuMU U rpaduku:

CTPOUTh Tpaukd KOMIO3ULUMU (YHKIMA € TOMOILIBIO  3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOICTB KOMIIO3ULIUU ABYX (PYHKIIHI;

CTPOUTh T€OMETpUYECKHE 00pa3bl ypaBHEHUN M HEPABEHCTB HA KOOPAUHATHOU
IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHAMU: TpaUKH TPUTOHOMETPHUUECKUX (DYHKIIMIA;

OPUMEHATh QYHKIUH ISl MOJEITUPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX IPOLIECCOB.

Hayana MaTeMaTH4yecKoro aHajausa:

UCIIOJIb30BaTh MPOU3BOJHYIO NIJIsi HCCleNOBaHUs (YHKIIUA HA MOHOTOHHOCTH M
AKCTPEMYMBHI;

HaxXOJIUTh HaWOOJbIIIeE W HAaWMEHbINEe 3HAYeHUS (YHKIUH  HETPEPHIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh  TNPOW3BOJHYIO  JJII  HAXOXJEHWS  HAWy4dlIero  penieHus
B NPUKJIAJHBIX, B TOM YHCJI€ COIIMATBHO-I)KOHOMUYECKUX, 3a/lauax, sl ONpeaeICHUs
CKOPOCTH U YCKOPEHHMSI TIPOIecca, 3aJaHHOTO (GOpMYIIOi Uitk Tpadukom;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: TIEPBOOOpA3Has, ONMPENCIEHHBIM WHTErpal,
HAXOJIUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIIMIA U BEIYUCIISATH HHTErpa 1o Gpopmyiie
Hrrorona—Jlenbnumna;

HaXOJIUTh TUTOMIAIH TIIOCKUX (PUTYP ¥ 00BEMBI TEIT C TOMOIIBIO HHTETPAIA;

UMETh TMPEJCTABJICHUE O MAaTeMAaTHYeCKOM MOJCIUPOBAaHUM Ha IMpUMeEpe
cocTaBieHus TuddhepeHInaTbHBIX YPABHCHHT;

pemaTrh TPUKIAIHBIE 3a7adyd, B TOM YHCJIC CONHUAIBHO-DKOHOMHYECKOTO W
(bu3MIecKoro xapakrepa, Cpe/ICTBAMA MaTEeMAaTHUYECKOTO aHAJIN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HazBanue KommuectBo OCHOBHBIE BUIBI JIEITEIHHOCTH
OCHOBHOE COJIepKaHUE
paznena (Tembl) 4acoB oOyyJaronmxcs
MHoxkecTBO 24 MHO0»x€eCTBO, Oniepaluu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTENBHBIX YHCEIT. HaJ MHO>KECTBAMH U UX CBOMCTBA. MHO’KECTBEHHBIN armnapar
MHOro4JIeHBI. Jwuarpammel Oisiepa — Benna. IUIS OIMCAHUs X0Ja pELeHUs

PatnmonanwsHbie ypaBHEHUS
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arrapara

IUISL PELICHUS 3a7a4.

Pannonaneheie yncia. OOBIKHOBEHHBIE
U JICCSITUYHBIE APOOH, IPOIICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE TPOOH.
[IpuMenenue qpobeit 1 NpOLEHTOB
JUIS1 pEeIIeHUs] TPUKIIAIHBIX 3a]1a4.
JlercTBUTENBHBIC YUCIIA.
PanmonanbHbie 1 MppallMOHAJIBHbBIE
yucna. Apudmernyeckue onepanuu

C ACUCTBUTENBHBIMU YHCIIAMH.
MonyJib IEMCTBUTENBHOTO YUCIIA U €T0
cBoiicTa. [TpubmmxEnnbie
BBIYUCJICHUS, IPABUIJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYHCIICHUN.

MaTeMaTHYECKHX 3a]a4, a TAKXKE
peaNbHBIX IPOLIECCOB U SBICHUM.
OnepupoBath MOHATUSMH:
palMOHANIBHOE YUCIIO, OECKOHEUHAsI
nepuoanYecKkas Apoob, MPOLEHTHI;
VPPALMOHAIILHOE U JEUCTBUTEIBHOE
YUCJI0; MOAYJIb JEHCTBUTEIBLHOTO

YU CJIa; UCIIOIB30BaTh 3TH NOHATUSA
IIPU IPOBEAECHUM PACCYKICHUN

U I0Ka3aTelIbCTB, IPUMEHSTh Ipo0OHr
Y IIPOLICHTHI IS PELICHUS
IIPUKJIAIHBIX 3371a4 U3 Pa3JIMYHbIX
OTpacier 3HAaHUU U PeajbHOM KU3HHU.
Hcnonb3oBath mpuOIMKEHHBIE
BBIYMCJICHUS, IPABUJIA OKPYIJIEHUS,
NPUKHUJKY U OLICHKY PE3yJIbTaTa
BBIYMCIICHUM.
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OCHOBHBIE METO/IBI PEMIECHUS LIEIBIX

U IPOOHO-PAIIMOHANIBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTO4YIEHBI OT OJTHOU
IIEPEMEHHOU. [/lesleHrne MHOrowieHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTO4JIEHBI € LIEJIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenune cucrem NTMHEHHBIX
ypaBHEHU. MaTpuua cucTemsl
JIMHEWHBIX ypaBHEHUN. ONpenenuTenn
MaTpULbl 2X2, €r0 TEOMETPUUECKUI
CMBICJI ¥ CBOWCTBA; BBIYUCIICHUE €TI0
3HAYCHMUS; IPUMEHEHUE ONPEACTUTEIIS
JUJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Pemenne npukiiaaaeix
3a71a4 C HIOMOIIBIO CUCTEMBI JINHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3ITuYHbIE METOIBI
peIIeHus pallMOHAIBHBIX U IPOOHO-
pPalMOHAJIBHBIX YPABHEHUM; a TAK)KE
METO]I HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB.

OneprpoBaTh NOHATUSMHU MHOTOYJIEH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JACJIEHUE MHOIOWJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera qis penienus
3a1ad4.

OrneprpoBaTh NOHATUSMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpPHUIIa,
ONPEAEIUTENIb MATPULIBL.
Hcnonws3oBath CBOKCTBA
omnpeaennuTes 2 X 2 g BBIYMCICHUS
€ro 3Ha4€eHUs1, IPUMEHSITh
ONPEAECTUTEIIN JJISI PEHICHUS] CHCTEMBbI
JIMHEVHBIX YPABHECHUM.
MoaennpoBaTh peajibHbIE CUTyalluH

C ITOMOIIBIO CUCTEMBI IMHENHBIX
YPaBHEHUU, UCCIIEIOBATh
MIOCTPOEHHBIE MOJAEIH C IIOMOILBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJibTar
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OyHKIMU U TpadUKH.
Crenennas (yHKUUsA
C LIEJIBIM [TOKa3aTeIeM

12

DyHKITUSA, CTTOCOOBI 3a1aHUs PYHKITHH.
B3anmuo oOpaTHbIe GyHKIUH.
Komnozunums dyukiuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpa3oBaHus rpa@ukoB QyHKITUH.
OO6acTh onpeeNieHUss © MHOKECTBO
3HaueHui pyukiuu. Hynu ¢pyHkiumu.
[IpomexxyTKH 3HAKOMIOCTOSIHCTBA.
UETHbIe 1 HEUETHBIC (PYHKITHH.
[Tepuoauueckue GyHKIUU.
[TpomexyTKH MOHOTOHHOCTH
byHKIIMA. MaKCHMYMBl 1 MUHUMYMBI
dbynkuuu. Hanbonbiiiee 1 HauMeHblee
3Ha4YCHHUE (DYHKITUU Ha TIPOMEKYTKE.
JluneliHas, KBaJpaTUIHAs U JIPOOHO-
nuHeHas QyHKIUHA. DIIEMEHTapHOe
UCCJIeIOBAHUE U TIOCTPOCHHE TPpahUKOB
ATUX QYHKIUH.

CreneHsp ¢ HEIbIM TOKA3aTEIEM.
bunom HrroToHa.

CrenenHast QyHKINS C HATYpaIbHBIM
Y LIEJIBIM MOoKa3zaresieM. E€ cBoiicTBa

u rpaduk

OnepupoBath MOHATUAMU: PYHKIUSA,
crocoObI 3a/1aHus PYHKIINN; B3aUMHO
obpaTHbIe (PYHKIIUU, KOMIIO3UIIUS
byHkmii, rpadux pyHkuH, 006IaCTh
OTIpe/IeNICHUs] U MHOXKECTBO 3HAYCHUI
byHKIMU, HYJIU QYHKITAH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
JVHENHAas, KBaApaTuyHasi, IpoOHO-
JMHENHAs U cTeneHHast (QyHKIIUH.
BrIToTHATE S1eMeHTapHbIC
npeoOpazoBanus rpa@uKoB QyHKIIHIMA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WJIM HEUETHOCTH (DyHKITHH,
NEPUOTUIHOCTD (PYHKITUHU, HAXOJAUTh
IPOMEKYTKA MOHOTOHHOCTH
GYHKIINHA, MAKCUMYMBI 1 MUHAMYMBI
byHKIIMK, HauOOJIbIIIee U HAMMEHBIIIEE
3HaueHUe (PYHKIIMHA Ha TIPOMEKYTKE.
DopMymHUpOBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaJPaTUIHOM, IPOOHO-TMHEHHON 1
CTENEHHON (PyHKIUH.

Bripakats popMynaMu 3aBUCUMOCTH
MEXIy BEJTMYHMHAMM.

3HAaTh OMpeIeJICHIE U CBOMCTBA
CTETEeHH C IEJIBIM [TOKa3aTeleM;
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MOAXOSIIYI0 (hOpMY 3amTUCH
JCHCTBUTENb-HBIX YUCEIT IJIS1 PEIICHUS
MPAKTUIECKUX 3a]1a4 U IPECTaBICHUS
TTAaHHBIX

ApudmMernyeckuiit KOpeHb 15 Apudmernueckuit KOpeHb DopMynUpOBaTh, 3AMUCHIBATH
N-OH CTEIEHH. HaTypaJIbHOM CTEIEHH U €r0 CBOMCTBA. B CUMBOJIMYECKOI hopme
Upparmonaibubie [IpeoOpazoBaHUs YUUCITOBBIX Y MCI0JIb30BATh CBOMCTBA KOPHS
YpaBHEHUSA BBIPAKEHUI, COJEPKALUX CTENEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKECHU.
WppanroHanbHble ypaBHEHHUS. HaxoauTe penienns uppairioHaIbHbIX
OCHOBHBIE METO/IBI PELIEHUS YpaBHEHUI C MOMOIUIbIO
UppaIMOHATbHBIX YPaBHEHUI. PAaBHOCWJIBHBIX IIEPEXOJ0B HIIU
PaBHOCUIBHBIE IEPEXOIBI B PEILICHUN OCYILECTBIISIS IPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHCHUM. CrtpouTts rpadguk GyHKIIUNA KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oi1 cTeneHn Kak 0OpaTHOU
CTETICHH KaK (PYHKIH 00paTHOM 1711 QYHKIMH CTETIEHH ¢ HaTypalbHbIM
CTEIEHH C HaTypaJIbHBIM [TOKAa3aTelIeM IIOKa3aTeJIeM
[TokazarenbHast GyHKIIUS. 10 Crenens ¢ palMOHAIBHBIM DopMyJIUPOBATH ONPEICTICHNUE

IlokazaTenbHbIE ypaBHEHUS

IIOKa3aTeseM U €€ CBOMCTBA.
[TokazaTenbHas GyHKIMS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKIIAY JUTsT perieHUs] ypaBHEHHM.
[ToxazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C pallMOHATBHBIM
NIOKA3aTeNEM.

BoinonnsaTe npeobpazoBanus
YUCJIOBBIX BBIPAXKEHUI, COAEPKALINX
CTENEHU C palluOHATBHBIM
MIOKA3aTENEM.

Ucnonb3oBatk iupoBbIE peCypChbl
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JUISL TIOCTPOCHHMS Tpaduka
MIOKa3aTeIbHON (DYHKIIMH U U3YICHUS
€€ CBOMCTB.

HaxonuTts penrenust noka3arebHbIX
YpPaBHEHU M

Jlorapudmuueckas QyHKIIuSI. 18 Jlorapudwm yncna. CBoiicTBa JaBaTh onpenesnenue jgorapudma
Jlorapugpmuueckue norapudma. Jlecarnyasie u YHUCIIA; IECITUYHOIO U HATYPaJIbHOTO
YPaBHEHHUS HaTypaJibHbIE JIOTAPU(DMBI. norapudma.
[IpeobpazoBaHue BhIpAXKEHUM, Ncnons3oBath cBoOiCTBA TorapumMoB
CoJIeprKalIiX JorapupMsl. U1 IpeoOpa3oBaHus
Jlorapupmuueckas pyHKUu, aorapu(pMUUECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduK. Ctpouts rpaduk nmorapudpMudeckon
Hcnons3zoBanue rpapuka GQyHKIUN (GyHKIMU Kak 0OpaTHOM
JUTSl peICHUs] YpaBHEHUIA. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapumuueckue ypaBHEHUS. CBOMWCTBA JIOrapuPpMHUUECKON (PyHKIIUH
OCHOBHBIE METOBI PELIEHUS JUTSL pelieHus 3a/1ay.
JAorapu(pMUYECKUX YPABHEHH. Haxonuts perenus
PaBHOCUIIBHBIE TEPEXO/IBI B PEILICHUU Jorapu(pMUUECKUX YpaBHEHU N
norapu(MUYECKUX YpaBHEHUN C IOMOILBIO PABHOCWIIBHBIX IEPEXO0/I0B
VI OCYILECTBIISSI IPOBEPKY KOPHEN
Tpuronomerpruyeckue 22 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC JlaBaTh onpeieneHust CUHyca,

BBIPAKCHUA N YPABHCHUA

YUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCIIOBOTO
apryMeHTa.

TpuroHomeTpuueckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHycCa, apKKOCUHYCa U
apKTaHIe€HCa YUCIa.
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OTIpeNieTICHNEe TPUTOHOMETPHUICCKHUX
(YHKITHI YUCIIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUIECCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUECKUX BHIPAKCHUH.
Pemenue TpuroHOMeTpHIECKUX
YPaBHECHUI

[TpuMeHATh OCHOBHBIC
TPUTOHOMETPUYCCKHE (HOPMYJIBI

JUTSl IpeoOpa3oBaHMs
TPUTOHOMETPHUYCCKUX BBIPAKCHHUM.
[TpuMeHATH GOPMYJIBI TPUTOHOMETPHH
JUTS PEIICHUST OCHOBHBIX THITOB
TPUTOHOMETPHUYECKUX YPaBHEHUM

ITocienoBareapHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CIIOCOOBI
3aJJaHUS TIOCJIEI0BATEIIbHOCTEH.
MeTon MaTreMaTH4eCKOW MHTYKIINH.
MOHOTOHHBIE U OTPAHUYCHHBIC
nociaeaoBaTeIbHOCTU. McTopus
aHa/n3a 0ECKOHEYHO MaJIbIX.
Apudmerrnyueckast U reoMeTpuIecKas
MIPOTPECCUM.

beckoneuno yoniBaroriast
reoMeTpHudecKas porpeccusl.
CyMmMma GeckoHeYHO yObIBarOIIEH
r€OMETPUYECKON MMPOTPECCHH.
JIMHENHBIN U DKCITOHEHIINAIbHBIN
pocrt. Hucno e.

dopMya CI0KHBIX ITPOLICHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa

OnepupoBath NOHATHUAMMU:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEIOBATENBHOCTH; UCCIIEOBATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TomyuaThk npencrasieHue

00 OCHOBHBIX HJICSIX aHATU3a
OECKOHEYHO MaJIbIX.

JlaBathb omnpeneneHue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOrPECCUH, HAXOIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HJICHOB
OECKOHEUHO yObIBaroIIeh
FeOMETPUYECKON ITPOrPECCUM.
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Hcnonp30Bate nporpeccun

JUIS peLIeHus 3a/1a4 IPUKIaJHOIO
Xapakrep.

[TpumeHsITh POPMYITY CHOKHBIX
IIPOLICHTOB JUIS PELICHUs 331a4
U3 PEAIbHOU NPAKTUKH

HenpepbiBHbIE QyHKIUY.
IIpousBoaHas

20

HenpepsiBHbIE PYHKIIUU U X
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpaduKOB (PYHKIUH.
CpoiicTBa PYHKIIHMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUIsl PEILIEHUS HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUMN 1S pelieHus 3a1ay.
IIepBas n BTOpast IpOU3BOIHBIE
dbynkuuu. Onpeaenexue,
r€OMETPUYECKUIA U (PU3NYECKUI CMBICIT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
[Ipou3BoaHBIE DTEMEHTAPHBIX
¢bynkuuid. [I[pon3BogHas cymmsl,
IPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUU (PYHKIIHIMA

OnepupoBaTh NOHATHIMU: (PYHKIIUS
HETpPEephIBHAS HAa OTPE3Ke, TOUKa
paspbiBa GYHKIIUU, aCUMIITOTA
rpaduka GyHKIUH.

[IpuMeHATH CBOMCTBA HEMPEPHIBHBIX
byHKUMNA 1S peleHus 3a1ay.
OnepupoBaTh NOHITUSIMU: TIEPBAsI U
BTOpasi MPOU3BOIHBIC (PYHKITUH;
NOHUMAaTh GU3HUECKUI U
F€OMETPUYECKUNA CMBICJI IPOU3BOIHOM;
3aMnChIBaTh YpaBHEHHE KacaTeIbHOM.
BeruucisTh npou3BOIHBIE CYMMBI,
IIPOU3BEICHUS, YACTHOTO U CIOKHON

(GyHKUIUN.
N3yuaTe MpOU3BOAHBIE JIEMEHTAPHBIX

byHKITHA.

Hcnons30BaTh reOMETPUYECKUN U
(U3UICCKHUI CMBICI TIPOU3BOIHOM
JUISL PELLICHUS 3a1a4

28



[ToBTOpEeHME, 0600ITICHHE, 5 OCHOBHBIE IMOHATHS Kypca alreOpbl [IprMeHsITh OCHOBHBIEC OHSTHUS Kypca
CUCTEMaTHU3allMs 3HaHUN U HayaJl MaTeMaTUYeCKOro aHallu3a anreOpbl ¥ Ha4all MAaTEMAaTUYECKOTO
10 xmacca, o6o01eHNEe U aHauM3a Ui peuieHus 3a1a4
CHUCTEMaTU3aLUs 3HAHUU U3 pEATBHOW KU3HU U IPYTUX
IIKOJIbHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOIT'PAMME
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11 KUIIACC

HasBanne KomnuecTtBo OcHOBHOE coziepKaHue pa3aena OCHOBHBIE BUJIBI JESATEILHOCTH
paznena (TeMbl) 4acoB (TembI) oOy4Jaronuxcs
UccnenoBanue QyHKImit 22 [TpumeHeHne Npon3BOAHON Ctpouts rpadvk KOMIO3UITUU

C TTIOMOIIIbIO MPOU3BOTHOM

K UCCIeA0BaHUIO QYHKIINNA

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenue HanOoIbIIETO U
HAaUMEHBIIIETO 3HAYEHUS HETIPEPBIBHOM
(YyHKLIHMU Ha OTPE3KE.

[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HanTy4lIero
peLIeHus B IPUKIIAIHBIX 3a7a4ax,

JUTSI OTNIPEACIIEHNS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dbopmyIion unu rpaguKoMm.
Kommno3unus pyHKuui.
['eomeTrpuueckue 00pa3bl ypaBHEHUHN U
HEPABEHCTB HA KOOPAMHATHOU
IUIOCKOCTH

(GYHKIUI C TOMOIIBIO AJIEMEHTAPHOTO
VCCIIEIOBAHUSI M CBOVICTB KOMITO3HIIVH.
Crtpouts reomeTpudyecKkue 00passl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAUHATHOW TIJIOCKOCTH.
Hcronb30BaTh MPOU3BOAHYIO

JUTSL CClIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb M 3KCTPEMYMBI;
HaXOJIUTh HaOOJIbIlIEE U HAUMEHbIIIEE
3HaYeHUs (PYHKIIMH HEMIPEPHIBHOW Ha
OTpe3Ke; CTPOUTH Irpauku QyHKIMIA
HAa OCHOBAHHM IIPOBEAEHHOTO
HCCIIEA0BAHUS.

Hcnonp30BaTh MPOU3BOIHYIO

JUTSl HAXOXKIEHUS HAWJTy4dIlIEero
pELIeHNs B IPUKJIAJHbIX, B TOM YUCIIE
COLIMAJIbHO-D)KOHOMUYECKHUX, 3a7a4ax,
JUISL OTIPENEIIEHUS] CKOPOCTH

Y YCKOPEHHUs MpoLecca, 3aJaHHOTO
dbopmyIoit unu rpaduKoMm.

[TommyyaTs nipencraBiieHue
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O IPUMCHCHHUN HpOHSBO,ZIHOﬁ
B PA3JIMYHBIX OTPACIIAX 3HAHUH

[TepBooOpa3Hasi U MHTErpaj 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBatTh MOHSITUSIMU:
nepBoooOpasHbixX. [leppoobpasnbie nepBooOpa3Has U OnpeIeIEHHBIHN
ajeMeHTapHbIX GyHKIui. [TpaBua uHTerpain. Haxoauts mepBooOpa3Hbie
HAXOXKIEHUS IEPBOOOPA3HBIX. AJIIEMEHTAPHBIX PYHKIIUN U BBIYUCISATh
HNurerpan. I'eomerpuyeckuii CMbICIT uHTerpai no gopmyne Herotona—
uHTerpaia. Beruncienue JleliOuua.

ONpPENEIEHHOTO UHTErpaJia 1o Haxonuts mioaiy rmiockux Guryp
popmyne Herorona— Jleiibunna. 1 00BEMBI TEJI € MOMOIIBIO
[Ipumenenue nnTerpana ONpeeIEHHOTO UHTErpaJia.

JUTS HAXOXKICHHS TUTOTIA IeH 3HAKOMUTHCA C MATEMATUYECKUM
IJIOCKUX (GUTYp U 00BEMOB MOJICTUPOBAaHUEM HA MIPUMEPE
F€OMETPUYECKHX TEIL. Tu(depeHINATBHBIX YPAaBHEHUM.
IIpumepsr perieHui [lony4aTts npeacTaBiIeHrE O 3HAYEHUH
nuddepeHManbHbIX yPaBHEHUH, BBEICHUS ITIOHATHUSA UHTETpajia
MaremaTuyeckoe MOJACIMPOBAHUE B Pa3BUTHH MaTeMaTHKH

peanbHBIX MPOLECCOB C MOMOIIBIO

muddepeHnnanbHbIX ypaBHEHUN

I'paduxu 14 Tpuronomerpuyeckue PyHKIUHU, UX Hcnonb3oBath 1¢pOBHIE pECypPCHI

TPUTOHOMETPUUECKUX CBOMCTBA U Tpa(UKH. JUTSl IOCTPOCHMS TpadUKOB

GynKmi. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIUU U

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO M3y4YE€HUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUUECKON OKPY>KHOCTH. Pemate TpuroHoMeTprUUECKHe
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Pemenne tpuronomeTpuyecknx
HEPABEHCTB

YPaBHEHUS U OCYILECTBIIATH OTOOP
KOpPHEU € IOMOIIBIO
TPUTOHOMETPUUECKOM

OKPY’KHOCTH.

[TpumeHsTh POPMYITBI TPUTOHOMETPUHU
JUISl pEIIEHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb30Bath UG POBBIE PECYPCHI
JUISL IOCTPOEHMSI U UCCIIEI0OBAaHUS
rpa@ukoB QyHKIMIA

HppaumonanbeHeIe,
MOKa3aTelIbHbIE U
JorapupmMUIecKue
HEPABEHCTBA

24

OCHOBHBIC METOJIBI PEIICHUS
MOKa3aTeIbHBIX U JJOTapU(PMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS
UPpalMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPPAITMOHATILHBIX, TOKA3aTEILHBIX
norapuMHUYECKUX YPaBHCHHUH H
HEPaBEHCTB

[IpuMeHATH CBOMCTBA ITOKA3ATENBHON
U JjorapupMudecKoi GyHKIIUN

K PEILIEHUIO MTOKA3aTEeNbHbIX U
Jorapu(pMUIECKUX HEPABEHCTB.
O60cHOBaTh PAaBHOCUIIBHOCTD
MIEPEXO0JIOB.

Pemats uppannoHanbHbIE U
KOMOWHHPOBaHHbIEC HEPABEHCTRA,

C TIOMOIIIBI0 PAaBHOCHUIIBHBIX
NEPEXO/IOB.

Hcnons3oBath rpaduueckre MeTOIbI
Y CBOMCTBA BXOISAIINX B ypaBHEHUE
VI HEPABEHCTBO (PYHKITUI

JUTSL pEeLLeHUS 3a/1auu
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KowMmriuiekcHbie yncia

10

Komnnekcubie uncna. AnreOpanueckas
U TpUrOHOMETpUYecKask (YOpPMbI 3aITUCH
KOMIUIEKCHOI'O YHCJIIa.
ApudpmeTnueckre onepanuu

C KOMIUIEKCHBIMU YHCIIAMHU.
N300paxeHne KOMIJIEKCHBIX YHCET

Ha KOOPJIMHATHOW MJIOCKOCTH.
®opmyna Myaspa. Kopau n-on
CTENEHHU U3 KOMIUIEKCHOTO YKCIIa.
[IpuMeHeHne KOMIJIEKCHBIX YUCEl

JUISL perieHust GU3nYeCKuX u
reOMETPUUYECKUX 3a/1a4

OnepupoBatTh MOHSITUSIMU:
KOMILJIEKCHOE YU CJIO K MHOKECTBO
KOMILJIEKCHBIX YHCE]I.
[IpeacTaBisTh KOMILJIEKCHBIE YUCTIA
B ajreOpanveckoil u
TPUTOHOMETpUUECKOU (hopme.
Breinonuars apudmeTndeckue
OIlEpalliy ¢ HUMHU.

N300pakaTh KOMIUIEKCHBIE YU CIIA
Ha KOOPAUHATHOM IIJIOCKOCTH.
[Ipumenste popmyny Myapa u
MOJIy4aTh NPEICTABICHUE O KOPHSIX
N-0i1 CTENEHU U3 KOMILJIEKCHOTO YHCIA.
3HaKOMUTBCA C TPUMEPAMU
MPUMEHEHUSI KOMITJIEKCHBIX YHCeT
JUISL PEIIEHUSI TEOMETPUYECKUX U
bu3nIecKuX 3a1aq

Harypanbnbie u nensie ynucna

10

HarypanbHbie u 11€51b1€ UncCIa.
[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uncen, HOJI u HOK, octatkoB
110 MOYJIIO, aJiropuTMa EBKIMIa
JJIS1 PEUICHUS 33/1a4 B LEJbIX YHCIIax

OnepupoBath MOHATUIMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOYKECTBO HaTypaJIbHBIX U LIEJIBIX
YUCEl.

Hcnonp30BaTh NPU3HAKU AETMMOCTH
LIEJIBIX YMCEIT; OCTATKU 11O MOJYJIIO;
HO/I u HOK HatypanpHBIX 4ncCel,
anroput™ EBKnmaa s pereHus
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3a1a4.
3anuchIBaTh HATypaJIbHBIC YHCIIA

B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAX
CUHCIICHHUS

Cuctembl palliOHATBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHUM. OrnepupoBaTh NOHATUSAMU: CUCTEMA U
VPPALMOHAIIBHBIX PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPaBHEHUH U
MOKa3aTENbHBIX CJIE/ICTBHUSL. HEPABEHCTB; PEICHNE CUCTEMBI WIH
U JIorapu(pMUIecKux OCHOBHBIE METO/BI PEILICHUS CUCTEM U COBOKYITHOCTH; PaBHOCUJIbHBIE
YpaBHEHUU COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CHUCTEMBI-CIICJICTBHUSI.
MppalOHaIbHBIX, IOKA3aTEJIBHBIX U HaxonuTs pemieHus CUCTEM U
JgorapuMUYECKUX YPABHEHHM. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHne ypaBHEHUH, CUCTEM U PalMOHAIIBHBIX, UPPALMOHAJIBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTeNIbHBIX U JTOTapU(PMUIECKUX
MaTeMaTUYECKHX 3a7a4 1 3a7a4 YPaBHEHUH U HEPABEHCTB.
U3 Pa3JIMYHbIX 00JIacTel HAYKH U IIpumeHsTh cCUCTEMBI YPABHEHU N
peanbHOM )KU3HH, UHTEPITPETALINS K PELICHHUIO TEKCTOBBIX 3a1a4
IOJIYYEHHBIX PE3YyJIbTaTOB U3 Pa3IMYHBIX 00JaCTEel 3HAHUN U
peanbHOM KU3HU; HHTEPIPETUPOBATH
ITOJTyYEHHBIE PELICHUS.
Hcnonb3oBath U poBbIe
pecypcbl
3agauu ¢ mapameTrpamu 16 PanmmonansHeie, MppallMOHAIIBHBIE, Boi6upats ciocod perieHus

NoKa3aTeNbHbIE, TIOTapU(PMUIECKHE U
TPUTOHOMETPHUYECKNE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

pPaLMOHAIIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTapU(PMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUN
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C mMapaMeTpaMu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJICIIEN PeaIbHbIX
CUTYyallu¥ C MIOMOUIIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C mapaMeTpamMu

Y HEPABEHCTB, COAEPIKAINX
MOAYJIH U IapaMeTpHI.

[TpumensTs rpaduueckue u
aHAJIMTHYECKUE METOIBI JUIsl pEILICHUS
YPaBHEHUI U HEPABEHCTB

C IMapaMeTpaMHu, a TaKKe
uccnenoBanne GyHKIMNH METOIaMU
MaTeMaTUYECKOro aHaIu3a.

Crtpouts U Hccie0BaTh
MaTEeMaTUYECKHE MOJIEIHN PEAIBHBIX
CUTyalUi C IOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C rapameTpamMu

[ToBTOpEeHME, 0600ITICHHE,
cucTeMaTH3alus 3HaHUI

16

OCHOBHBIE ITOHITHS U METOJIBI Kypca,
000011IeHNE ¥ CUCTEMATHU3ALAA 3HAHUI

MoaenupoBaTh peajabHbIE CUTYAIlUN
Ha 3bIKE alreOpbl, COCTABIATh
BBIPAXKECHUS, YPABHECHUSI, HEPABEHCTBA
Y UX CUCTEMBI 110 YCIIOBUIO 3a1a4H,
HCCJIEN0BATh NOCTPOECHHBIE MOJIEIHU

C UCIIOJIL30BAaHKEM arapara ajreopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN
pe3yJIbTAT.

[TpumensTh QyHKIIH

JUISI MOJCIIUPOBAHUS Y UCCIIEIOBAHUS
pEabHBIX MPOLECCOB.

Pemats npuknagseie 3a1auu,
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B TOM YHCJIE€ COLIMATIBLHO-
YKOHOMUYECKOTO ¥ (PU3UIECKOTO
XapakTepa, CPpeACTBAMU alTeOphI
U MaTeMaTUYECKOTO aHaIn3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

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

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBIs€TCS OMHUM W3 0a30BBIX KYpPCOB Ha ypOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl, TaK KaKk 0OecrneurnBaeT BO3MOKHOCTh U3YUECHUS JUCIUIUIMH €CTECTBEHHO-
HAy4YHOUN HANpPABJICHHOCTU U MPEIMETOB I'yMaHUTApHOTO UKIIA. [I0CKOJIbKY JIOTHYeCcKOe
MBIIIICHHE, (OPMUPYEMOE TpPU U3YUYEHUU OOYYaIOUIUMUCS TOHSATUIHBIX OCHOB
r€OMETPUHU, TNPHU JOKA3aTeNbCTBE TEOPEM M IOCTPOCHUU UEMOYKH JIOTHYECKUX
YTBEPXKACHUM MPHU PEUICHUH T€OMETPUIECKHX 3a/1ad, YMEHHUE BBIBUTATh U OTIPOBEPTaTh
TUIOTE3bI HEMOCPEICTBEHHO HCIOJB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]1a4.

Llens ocBoeHMs mporpamMmbl yd4eOHOro kypca «l'eomeTpusi» Ha yriyOJ€HHOM
YPOBHE — pa3BUTUE WHIUBUIYAIbHBIX CIHOCOOHOCTEN OOydYaromMXcs NpU H3yYEHUU
reOMEeTpUH, KaK COCTABIIAIOIIEH NpeaMeTHoN obOnactu «MaremMaTtuka u MHPOpMaTHKa»
yepe3 o0ecreueHrne BO3MOKHOCTU MPUOOPETEHUsI U HCIOIb30BaHUs Oosee TiyOOoKHX
reOMETPUUYECKUX 3HAHWM W JEUCTBUH, CHEMU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX
JUI1 YCHEIIHOTO TMPO(EeCCUOHANIBHOIO 00pa30BaHuUsl, CBSI3aHHOIO C HCIOJIb30BaHUEM
MaTeMaTHUKH.

[IpuopureTHBIMU 3aJayaMHd  Kypca TE€OMETpUUM Ha yriayOJEéHHOM ypOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJIIOTCS:

paciiMpeHre TMPEACTAaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KyIbTyphl H
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MUPOM,;

(opMupOBaHKE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak O BaXKHEHUIINX
MaTEMaTHUYECKUX MOJIENSIX, MO3BOJSIONIMX OMHUCHIBATh M W3Yy4aTh pa3HbIC SBIICHUS
OKpY’KaIoIllero MHpa, 3HaHHE IMOHATHUIHOrO ammapara mno pasueny «CrepeomeTpus»
y4eOHOT0 Kypca IreOMETPHH;

(opMupOBaHHE YMEHHUS BJIAJETh OCHOBHBIMHU TOHSATHUSMHU O MPOCTPAHCTBEHHBIX
durypax 1 uX OCHOBHBIMHM CBOICTBaMH, 3HaHHE TeopeM, GOpMyll U yMEHHE
UX TPUMEHSTh, YMEHHUS JIOKa3bIBaTh TEOPEMBbI M HAXOAWUTh HECTaHAAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

(opMHpOBaHKE YMEHHUS PACIIO3HABATh HA YepTekKaxX, MOJEISAX U B peaJbHOM MUPE
MHOTOTPaHHHUKH ¥ TeJa BPaICHHsI, KOHCTPYHUPOBATH TEOMETPUUECKUE MOJIEIIH;

dbopMHpoBaHHWE TOHUMAHUS BO3MOXKHOCTH aKCHMOMAaTHYECKOTO IMOCTPOEHUS
MaTeMaTUYeCKnX Teopuid, (QopMUpOBaHWUE TOHWMAHUS  POJM  AKCHOMATHUKHU
[IPU MPOBEAEHUU PACCYKIAECHUM;

dbopMHpOBaHWE YMEHHUS BIIAJIETh METOJAaMH JO0Ka3aTeIbCTB U aJITOPUTMOB
pEllIeHUs], YMEHUSI UX NPUMEHAThH, NMPOBOIUTH JIOKA3aTEIbHBIE PACCYKICHHUS B XOJE
pELIeHHs CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C MPAKTUUECKUM COJIEP)KAHHUEM,
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)

(dbopMHUpoBaHUE TPEICTABICHUS O HEOOXOAMMOCTH J0KAa3aTeIbCTB MpU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM AKCMOMATUKU B MPOBEJICHUU JI€TyKTUBHBIX
pacCy X IECHUI;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
oOydJaronuxcsi,  I[O3HABATENIbHOW  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX  yYMEHHI,
KPUTUYHOCTH MBILUICHHS], HHTEPECA K U3YYEHUIO T€OMETPUH;

dbopmupoBanre GYHKIIMOHATIBLHON rPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh NPOSBICHUS T€OMETPUYECKHX MOHATHNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B PpEATbHBIX JKU3HEHHBIX CHUTYyallUIX M TMpPU HU3YYCHUH IPYTUX y4eOHBIX
PEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJIETUPOBAHUS peabHBIX
CUTYallMil, MCCIIEAOBAaHUS TIIOCTPOCHHBIX MOJIENEH, HWHTEPIPETAlUU MOJIYYEHHBIX
PE3yJIbTATOB.

OCHOBHBIMH  COZAEpKAaTEIbHBIMU JUHUSMU y4deOHOro kypca «l'eomeTpusi»
B 10-11 «xmnaccax sBmstorcsa: «lIpsMble W TIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpanieHus», «BEKTOpPBl U KOOPAUHATBHI B MPOCTPAHCTBE,
«/IBM>KEHHSI B IPOCTPAHCTBE.

ChopmymupoBannoe B PI'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH
HNOHSTUSMMWY», PEJIEBAHTHBIX I€OMETPUM Ha YriIyOJ€HHOM ypoBHe oOydyenus B 10-11
KJIacCaX, OTHOCHUTCS KO BCEM COJEP)KATEIbHbIM JIMHUAM Yy4e€OHOTO Kypca, a
(hopMHpPOBaHUE JIOTHUECKMX YMEHHM pACTIPENENsieTCs] HE TONBKO MO COAEPKATEIbHBIM
JUHUSAM, HO U mo rojgaM oOydenus. ConepkaHue 0Opa3oBaHUs, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3yibTaTam  ocBoeHus  DenepasibHOM  pabodeil  Mmporpammel,
pacupenenéHHbIM 0 ToJaM O0y4YeHHUs, CTPYKTYpUpPOBAHO TaKHUM 0Opa3oM, 4YTOObI
KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIpocaM oOydaromuecs oOpalaiuch
HEOJHOKPATHO. JTO MO3BOJISIET OPraHNU30BaTh OBJIAIEHUE TEOMETPUUECKUMH MOHATHSIMU
M HaBBIKAMHM TMOCJEAOBATEIbHO W TOCTYNATeIbHO, C COOJIFOJICHHEM MPUHIINIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHUCTEMY T€OMETPUYECKHX
MpEeACTABICHU oOydarouuxcsi, paciupsis W yrayomsas e€, o0pasys MpoyHbIe
MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHHIO T€OMETPUN HA YTIITyOJIEHHOM YPOBHE MO3BOJISIET:

CO3/1aTh yCJIOBUS U1l AU PepeHuanuy o0yueHus, HOCTPOECHUS HHINBUAYaTbHbBIX
oOpa3oBaTeNbHbIX TPOrpaMM, OOeCHeunuTh YriayOJaEHHOE U3yYeHUE  T'€OMETpUU
KaK COCTaBJIsItOIIEH yueOHoro npeameta «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOAOHKEHUIO M3YYEHHS] MAaTEMATUKU C Yy4ETOM
BbIOOpa Oynmymiedt mpodeccuu, obOecneunBasi TMPEEMCTBEHHOCTh MEXKIY OOIUM
1 Ipo(pecCHOHaTBbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriyOJI€HHOM YPOBHE OTBOJIUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememo), B 11 kmacce — 102 wdaca
(3 yaca B HezelO).
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COIEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX.

B3anmHOe pacnosokeHWe OpsAMBIX B NIPOCTPAHCTBE:  II€PECEKarOIIMecs,
IapajulesIbHble M CKpeluMBarommecs npsaMble. [Ipu3Haku CKpEmMBarONIMXCS NPSMBIX.
[TapajuienpHOCTh IMPSAMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: NApAJICIBbHBIE IPSAMBIE
B IIPOCTPAHCTBE, NapAJIEIBHOCTD TPEX NMPSAMBIX, TAPAUICIBHOCTD IPSIMOM U INIOCKOCTH.
[lapannensHoe W UEHTpajIbHOE MNPOCKTHpPOBaHUE, H300pakeHue Quryp. OcHOBHBIC
CBOMCTBa MapajyieIbHOIO NpOoeKTUpoBaHuA. M3o0paxeHne Quryp B mMapaienbHON
MIPOEKIMHU. YTIBl C COHANPABICHHBIMH CTOPOHAMH, YrOJd MEXAy NPSIMBIMU
B IpocTpaHcTBe. [lapajuienbHOCTh IUIOCKOCTEH: MapauleibHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHBIX MIockocTed. [IpocTeiimuye npocTpaHCTBEHHbIE (PUTYphl HA MIOCKOCTH:
TETPadAP, MAPAIIIEIENHUIIE]T, TOCTPOCHUE CEUEHU .

IleprieHIMKYISAPHOCTh NPAMOW M INIOCKOCTH: NEPHEHAUKYIAPHBIE  IPSIMBIE
B NPOCTPAHCTBE, NMPAMBIE NapAJUICIBHBIE U NEPIECHINKYJIAPHBIE K IUIOCKOCTH, MPU3HAK
IIEPIICHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O NPSAMOM IEPIECHANKYISIPHOU
IJIOCKOCTH. OpTOroHaJIbHOE NPOEKTHUpOBaHME. llepneHAMKYyJIssp W  HaKJIOHHBIE:
PacCTOSIHUE OT TOYKHM JO INIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 INIOCKOCTH, IMTPOEKIIMS
burypsl Ha IIJIOCKOCTB. IleprieHIUKYJIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPNEHAUKYIJISIPHOCTH JIBYX INIOCKOCTEN. Teopema o TpEX NepHeHIUKYISIpax.

Yribl B POCTPAHCTBE: YroJl MEXAY MPSMOU U INIOCKOCTBIO, ABYIPAHHBIM YIOJI,
JUHEWHBIA yTOJ ABYTPAHHOIrO yriia. TpEXrpaHHbIA U MHOTOrpaHHble yriibl. CBOICTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Bubl MHOrOrpaHHHKOB, pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: N-yroyibHas npusma,
mpsiMasi W HAKJIOHHAsT MpU3Mbl, OOKOBasi M TMOJHAsS TOBEPXHOCTh TPU3MBI.
[Tapamnienenurien, TpAMOYTOJIbHBIN NTapaJUIEIEIIUIE] U €ro cBoMcTBa. KpaTuaiiue mytu
Ha TIOBEPXHOCTHM MHOTrorpaHHuka. Teopema Oiinepa. IIpoctpancTBeHHas Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamujia, MpaBUIbHAs W yCEUEHHAS] TTUPAMU/IBI.
CpoiictBa p&0ep W OOKOBBIX TpaHell mnpaBwiIbHOW mnHpamuabl. [IpaBuiIbHBIE
MHOTOTPAaHHMKH: TIpaBWIbHAs MNOpuU3Ma W TMpaBWIbHAs NUpaMuAa, paBUIbHAA
TpPEyroJibHas MUpPaMHIa U TIPaBUIILHBIN TeTpasap, KyO. [IpencraBnenue o mpaBUIBHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NJOJAEKadAp U UKOCAIP.

Brruucnenue saeMeHTOB MHOTOTPAaHHUKOB: pEOpa, mauaroHanu, yribl. [lnomans
OOKOBOI1 MOBEPXHOCTH U TIOJIHOM TTOBEPXHOCTH MPSAMON TTPU3MBI, TUIOIIAIb OCHOBAHUH,
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TeopeMa 0 OOKOBOI MOBEPXHOCTH TPsiMOM Tipu3Mbl. [1nomaas 60KOBOM TOBEPXHOCTH U
NOBEPXHOCTH NPABUIILHOM MMUPAMHUJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUJIBL.

CummeTpuss B OPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUU IIPAaBUJIBHBIX
MHOTOIpaHHUKOB. CHUMMeETpHUs B  MPaBWJIBHOM  MHOTOTPaHHUKE:  CUMMETpUS
napajuiejienunesa, CHUMMETPUS NPAaBWIBHBIX IPU3M, CUMMETpUS  IPaBUIBHOU
MMAPAMUJIBL.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJUIMHEApPHBIC, COHAIPABJICHHBIC M MPOTHUBOIOJIOKHO HAMPABICHHBIC
BEKTOpbl. PaBEeHCTBO BEKTOpPOB. JIEMCTBUS C BEKTOPAMH: CIIOKEHUE M BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXE€HHE BEKTOpa Ha uuciio. CBOWUCTBa
CJ0KeHUs BeKTOpOB. CBOMCTBA YMHOXKEHUSI BEKTOpa HA ynclio. [loHsiTHE KOMILJTaHApHbIE
BEKTOpHI. lIpu3Hak koMmmuiaHapHOCTH TpEX BekTOpoB. [IpaBuio mnapannenenunena.
Teopema 0 pa3iIoKEHUH BEKTOPA IO TPEM HEKOMILUIAHAPHBIM BeKTOpaM. [IpsimoyrosibHast
cucremMa KoopauHar B mpoctpaHctBe. KoopauHatel Bektopa. CBs3bp  MEXIy
KOOpJIMHATaMM BEKTOpPa M KOOpPJAMHATAMM TOYEK. YTOJ MEXIAy BeKTopamu. CKalsipHOE
MIPOU3BEICHUE BEKTOPOB.

11 KUIACC

TeJsia BpaueHust

[ToHsATHSA: THIMHAPHYECKAs TTOBEPXHOCTh, KOHUYECKAs MTOBEPXHOCTH, ChepruiecKas
MOBEPXHOCTh, OOpa3zyromue TmnoBepxHocTel. Tema BpalieHus:: UWIUMHAP, KOHYC,
yceu€HHbI KOHYC, cdepa, map. BzaummHoe pacnosnoxkeHue cdepbl UM TUIOCKOCTH,
KacaTtelibHasl TUIOCKOCTh K cepe. M300paskeHue Ten BpalieHus Ha miockocTH. Pa3épTka
nuInHApa U Konyca. CumMeTtpusi cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOIHBHOTO
napaienenunena u ciueActBus u3 He€. OO0bEM MNpsAMONW W HAKIOHHOW TMPU3MBI,
HUAJIMHIpa, TUpaMuIbl U KoHyca. O0bEM 11apa v apoBOro CErMeHTa.

KomOuHanuu Ten BparieHus: 1 MHOTOrpaHHUKOB. [Ipu3ma, BrucanHas B MHJIMHID,
onucaHHasi 0Kojo HuiuHapa. [lepeceuenne cdepsl v mapa ¢ miockoctbio. Kacanue mapa
u cdepsl MI0CKOCThIO. [loHSITHE MHOTOrpaHHMKA, OMHCAHHOTO OKOJO cepswl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIHM TEJIO BPAIICHUS.

[Tnomaas MOBEpXHOCTH IWJIMHIPA, KOHYCA, Tomanb cdepsl u e€ yacteit. [loqobue
B mpoctpancTtBe. OTHOIIEHHE O0OBEMOB, IUIOINIA/ICH MOBEPXHOCTEW MOJO0OHBIX (GUTyp.
[IpeoOpazoBanue  momoOusi, romoteTus. PemeHue 3amad Ha  TUIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHnre cedeHWt MHOTOTPAHHWKOB M TEJ BpPAIICHHS: CCUCHHS IMJIMHIPA
(mapajuienbHO U MEPICHANKYIISIPHO OCH), CEUCHUSI KOHYCa (MapajljIeIbHOE OCHOBAHHIO U
MPOXOJIAIEE Yepe3 BEPIIHUHY), CEUCHHS IIapa, METOJbl MOCTPOCHUSI CEUCHHUI: METO]
CJIEIOB, METOJI BHYTPEHHETO MPOCKTUPOBAHMSI, METOJ TIEPEHOCA CEKYIIIEH MIOCKOCTH.
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BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HajJ BEKTOpamMu. BeKTOpHOE yMHOXXEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOTO yYMHOXkeHUs. [IpsiMoyronpHas cuctemMa KOOpAUHAT
B nnpoctpaHcTBe. KoopauHaTe! BekTopa. Paznoxkenue Bektopa no 0asucy. KoopannatHo-
BEKTOPHBII METOJI IPH PELIEHUU T€OMETPUUECKUX 3aa4.

J/IBUKeHUS B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpakenus. JIBuxeHus u paBeHcTBO duryp. O0mue
CBOMCTBAa JBWXCHWUW. BuIbl IBWXCHWHN: MapaulelbHbIM TNEPEHOC, LEHTpaIbHAs
CUMMETpHS, 3€pKajbHas CHUMMETPHsS, MOBOPOT BOKpyr mpsiMoi. IIpeoOpazoBanus
nono6wus. [psmas u cdepa Diinepa.

HPEMETHBIE PE3YJIBTATBI

K xoniry 10 ki1acca o0ydaromuiicst HAy9IHUTCS:

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMH TIOHSITHIMHU CTEPEOMETPHUH TIPH PEIICHUH
3a/lay ¥ MPOBEJICHUY MAaTEMaTUYECKUX PACCYKIACHUI;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUM M CJCACTBUS W3 HUX TPU PEHICHUH
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHE TPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B POCTPAHCTBE;

CBOOOJTHO OTIEPUPOBATH MMOHATHSIMH, CBI3aHHBIMU C yTJIaMHU B TIPOCTPAHCTBE:
MEXy IPSIMBIMHU B TIPOCTPAHCTBE, MEXTY TIPSIMOM U MJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJTHO pacIio3HaBaTh OCHOBHBIEC BHUbl MHOTOTPAHHUKOB (MpU3Ma, MUpamMua,
MPSIMOYTOJIBHBIN TTapalIeNienune 1, Kyo);

KJ1acCu(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBAHUS /IS KJlacCUu(PUKaIuu;

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH APAIIJIEIbHOE, IICHTPATBLHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYD
Ha TJIOCKOCTb, BBITIOJIHATH H300pakeHUs1 (PUTYp Ha TUIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAHHHUKOB Pa3IUYHBIMH METOJAMH, BBITOJTHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYP: BHUJ CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh TUIOIIAAA TIOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, THUPaMHIA),
T€OMETPUYECKUX TeJI C TPUMEHEHUuEM (hopMyTT;

CBOOOJTHO OMEPHUPOBATH TMOHITHSIMHU: CHUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CUMMETPUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOJTHO  OTNEPUPOBATH  TMOHATUSIMH, COOTBETCTBYIOIIUMH  BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS HAJl BEKTOPAMU;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHH W HaXOXICHHE
F€OMETPUYECKUX  BEIUYMH, TPUMEHSSI HW3BECTHBIE METOABl TPH  pPEHICHUU
MaTeMaTHYECKHX 3aJ1a4 TIOBBIIICHHOTO U BHICOKOTO YPOBHS CIIOHOCTH;
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OPUMEHATh  NPOCTEMINME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;

W3BJIEKATh, peoOpa3oBLIBAThH 151 WUHTEPIPETUPOBATH uH(pOpPMaLIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEACTaBICHHYIO Ha uepTexax U
PUCYHKaX;

IPUMEHSTh IIOJYYEHHbIC 3HAHUS Ha MPAKTHUKE: CPABHHMBATh U AaHAIU3UPOBATH
peanbHbIE CUTYyallud, NPUMEHATh W3YYCHHBIC NOHATHSA B IIPOLIECCE NOWMCKA PEIICHUS
MaTeMaTH4eCKHu CHOPMYIUPOBAHHON MPOOIEMbI, MOACIUPOBAThH peajbHbIC CUTYaI[UH Ha
A3bIKE TEOMETPUM, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIM C  HMCIOJIB30BAHUEM
reOMEeTPUUYECKUX TMOHSATUHN U TeOpeM, afrapaTa ajireopsl, peaTh NPaKTUYECKUE 3a1auu,
CBSI3aHHBIC C HAXO0XKJACHUEM I€OMETPUYECKUX BEJIMYMH;

UMETh TMPEACTABICHUS] 00 OCHOBHBIX 3Talax Pa3BUTHsI T€OMETPUH KaK COCTABHOMN
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiiacca o0yyaromuiicst HAy4YnuTCS:

CBOOO/IHO ONIEPUPOBATH MOHATUSIMHU, CB3aHHBIMHU C [IMJIMHAPUYECKON, KOHUYECKOM
1 c(hepruveCcKOil MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI MOJTYYEHHUS;

OIIEpUPOBATH MOHATUAMU, CBI3AHHBIMU C T€JIAMU BPAIICHUS: HAIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Teja BpalleHus (LUIUHAP, KOHYC, cepa U map) u OObACHSTH
CIOCOOBI MOTYYEHUS TEN BPAILICHNUS;

KJIaCCU(PHUIIMPOBATh B3AUMHOE PACIOI0KEHHE CPEPHI U IIIOCKOCTH;

BBIUMCIISTh BETUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUs, 0ObEMBI U
IJIOMIAM TOBEPXHOCTE MHOTOTPAaHHUKOB W TEJN BpAIICHUs, T€OMETPUYECKUX TeNl
C IpUMEeHEHHEM (HOpMYIT,

CBOOOJIHO ONEpUPOBATH MOHITHUIMU, CBA3aHHBIMU C KOMOMHALIMSIMU TEJ BPAILICHUS
Y MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBINA B c(epy U OMHCAHHBIA OKOJIO C(ephl,
cdepa, BOuCaHHasi B MHOIOTPAHHUK WJIM TEJIO BPAILLICHUS;

BBIUMCIISTh COOTHOILIEHUS MEXIy IUIOHIaJIMU TIOBEpXHOCTEH U oO0BEMamu
IMOJOOHBIX TEI;

M300pakaTh H3y4yaeMble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKHU
U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TEeJ BpallleHHUS;

W3BJIEKATh, WHTEPIIPETUPOBATH 151 npeoOpa3oBbIBATh uH(popmanuio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha 4YepTexXax H
PUCYHKAX;

CBOOOJIHO OTIEpUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT;

pemiaTh T€OMETPUYECKHUE 3aJayd Ha BBIYUCICHHE YIJIOB MEXKIY HNPSIMBIMH U
IJIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPHU PEIICHHH;
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CBOOO/HO OINEpUPOBATh MOHATUSMH, CBSI3aHHBIMH C JIBH)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHUM;

BBITIOJTHATh U300pa)KEHUSI MHOTOTPAHHUKOM U TeJI BPAIICHHS TIPHU TapauieIbHOM
MepeHoce, IMEHTPATBHOH CUMMETPHUH, 3epKATbHOW CHUMMETPHUH, MPU MOBOPOTE BOKPYT
psMOM, TpeoOpa3oBaHus MO00MS;

CTPOUTh CEYCHUS MHOTOTPAHHUKOB W TEJ BpAIICHUSA: CEUEHUS ITUIMHApA
(mapayuienbHO Y MEPICHINKYIISIPHO OCH), CEUCHHS KOHYyca (MapayieiIbHOE OCHOBAHUIO U
IPOXO/IsIIee Yepe3 BEPIINHY), CCUCHUS 11apa;

HCTIOJ30BaTh METOJIbI TOCTPOCHUSI CEUEHU: METOJ CJIEIOB, METO/I BHYTPEHHETO
IIPOCKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIIEH TJI0OCKOCTH;

JIOKa3bIBaTh TECOMETPUYECKHIE YTBEPIKICHNUS;

MPUMEHATHh TeOMETpUYeCKue (AKTBI ISl PEIICHUS CTEPEOMETPUYECKUX 3ajad,
IpEANoJIaraloliuX HECKOJIbKO IIAaroB PEIICHMS, €CJIM YCJIOBUS TNMPUMEHEHHUS 3aaHbI
B SIBHOM U HESBHOU (hopme;

pemaTth 3a/ladd Ha J10Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHUN M HaXO0XJICHUE
Tr€OMETPUYECKUX BEJIMYHH;

MIPUMEHSATH TTPOTPAMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
P PELICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIC 3HAHWS Ha TPAKTHUKE: CPaBHHUBATh, aHAJIU3UPOBATH H
OIICHWBATh PEATbHBIC CUTYyaIluH, IPUMCHATh U3YUCHHBIC IMOHATHS, TEOPEMBbI, CBOHWCTBA
B IMpoIlecCe TIOWCKA PEIICHUS MaTeMaTH4ecKu CcHOPMYITUPOBAHHONW MPOOIEMBI,
MOJICTUPOBATh PEAIbHBIE CUTYallUd Ha SI3bIKE T€OMETPUU, UCCIEAOBATh MOCTPOCHHbIC
MOJIEU C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHSITHUN U TEOopeM, ammapara aiareOpsl,
penaTh NPakTUUYECKUE 3a]]a4M, CBSI3aHHBIE C HAXO0XKJICHHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh TIPEICTABICHUS] 00 OCHOBHBIX JTalax Pa3BUTHS F€OMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Hazpanue KommgectBo OcHOBHBIE BUJIbI IEATEITHBHOCTH
OcHOBHOE CcOJIep:KaHKe
paznena (TeMbl) Kypca 4acoB YYaLIAXCS
BBenenue B crepeomMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHbIE Onpenensars MIOCKOCTh Kak GUrypy,

(burypsl.
[loHsATHA cTEpEOMETPUN: TOUKA,

psiMasi, MI0CKOCTh, MPOCTPAHCTBO.
OcHoBHBbIE ITpaBUJIa U300paKEHUS

Ha PUCYHKE IJTIOCKOCTH, NapaJIIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsTHA: NIEpeceKaroIuecs MI0CKOCTH,
nepeceKaroIrecs npsmMas u II0CKOCTb;
MOJTyTIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIecTByIOINX 00HEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBHIC
CJIEJICTBHS U3 HUX.

Crioco0bl 3a1aHUS IPSAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHuit

B KOTOPOH BBINOJHAETCS IIJIAHUMETPHS.
Jlenath mpOCTENIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCUOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATTBHBIX
00BEKTOB, HJI€aTU3aIEeN KOTOPHIX
SIBJISIFOTCSI aKCMOMBI T€OMETPHHU.
N3y4dars, IpUMEHATH TPUHLIUIIBI
MIOCTPOEHHUS CEYCHHUI.

Hcnonb30BaTh A1 NOCTPOEHUS
CEYEHHI METO/I CIIEeI0B, METO]T
BHYTPEHHETO MPOEKTUPOBAHUS, METO/
NIEPEHOCA CEKYLIEHN TUIOCKOCTH.
Pemiate crepeomeTpuueckue 3a1aun:
Ha ONPE/ICIICHUE BU/Ia CEUEHUS U
HaX0XJICHUE €T0 IJIOIIA/IN.
AKTyan3upoBath (haKThl U METO/IbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHUH.

Hcnonb30BaTh Npu pelIeHUH 3a1a4
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MpaMU/IbI, KyOa v IPU3MBbI, KOTOPHIE
MIPOXOJAT Uepe3 ux peodpa.
N3006pakenue nepeceueHus
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue mocTpoeHHBIX CEUECHUIN
Pa3HBIMU LIBETAMH.

Merona cnenoB AJis MOCTPOCHHUS
ceueHuid. CBOMCTBa IEpeceYEHUN
MPSMBIX U TI0cKocTer. [locTpoenue
CEYEeHMI B MUpaMHJie, KyOe Mo TpEM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh 11AarOB
IIOCTPOCHUH.

[ToBTOpEHNE ITAHUMETPHUH.

TeopeMa 0 MpoNnOpUHOHATBHBIX
otpe3kax. [lomobue TpeyroasHUKOB.
Teopema Menenas. Pacuérer

B CEUCHUSX HA BHIHOCHBIX YEPTEIkKaX.
Uctopus pa3Butus miiaHUMETPUU

U CTEPEOMETPUU

CJIeyIOIINe MIIaHUMETPUIECKHE (haKThI
Y METOJIBI:

Teopembl Qaneca u

0 MPONOPLUUOHAIBHBIX OTPE3KaX.
AJTOPUTM JieTIEHUs OTPE3Ka

Ha N paBHBIX YacTeul. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJILHHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBOMCTBO cpeaHEN TMHUU
TpeyrojabHuka. CBONCTBO OUCCEKTPUCHI
yriia TpeyrojbHuka. CBONCTBO MeIUaH
TPEYTOJIbHUKA.

[TpusHaku o001 TPEYrOJLHUKOB.
[TonyuaTs npencraBiieHus 00
OCHOBHBIX 3Tallax pa3BUTHs TEOMETPUU
KaK COCTaBHOM yacTu ¢hyHIaMeHTa
Pa3BUTHUS TEXHOJIOTUI

B3anmuoe pacrnionoxxenue
MPSAMBIX B TPOCTPAHCTBE

B3anmnoe pacnosioxeHne npsmsIx

B IIpoCcTpaHcTBe. CKpeIUBArOIIMECs
npsmele. [Ipu3HaKy CKpemuBaromuxcs
IPSMBIX.

[TapannensHble npsMbIe

KnaccudunumpoBats B3aMHOE
PaCIOJIOKEHHUE TIPSIMBIX

B IIPOCTPAHCTBE, UILTFOCTPUPYS
PUCYHKAMH M TIPUBO/IS IIPUMEPBI
Y3 PEAIbHOM KU3HMU.
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B IPOCTpaHCTBE. Teopema

0 CYLIECTBOBAHHUH U €IMHCTBEHHOCTH
MIPSIMOU MMAPAITIENBHON TAHHOU
IIPSIMOU, MTPOXOJAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH

Ha JJAHHOU TMPSIMOM.

JlemMMa 0 mepecedeHnH mapayIeabHbIX
MPSAMBIX IJIOCKOCTBIO. [laparmensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
NapAJJIENbHBIX IPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapaienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NAPAJUIEIBLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IPOEKIIHH.

[enTpanbHas MpOEKLK.

VY011 ¢ coHanpaBlIeHHBIMA CTOPOHAMH.
Yron Mexay npsMbIMH.

3agaun Ha JOKa3aTEIbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE

C PacroJI0KEHUEM IIPSIMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYUIECTBOBAaHUHU U €UHCTBEHHOCTH
MapajyIeIbHON MPAMOM, MPOXOAAIIEH
4yepe3 TOYKY IPOCTPAHCTBA U HE
JeXaulen Ha Ipyrou npsiMon; JIeMMy

0 MEepEeCceYEHUH TNIOCKOCTH ABYMS
napaJyIeIbHbIMU IPSIMBIMH; TEOPEMY

0 TPEX MapaJuICNbHBIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIUBAOIINXCS MTPSMBIX, TEOPEMY
0 CKPEIMBAIOIINXCS MPSMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJI0B C COHAIIPABICHHBIMA CTOPOHAMM.
OOBACHATD, YTO HA3BIBAETCSA
napajyieIbHbIM U LEHTPaTbHBIM
IPOEKTUPOBAHUEM M KaK BBIIIOJIHAETCS
IPOEKTUPOBAHUE (PUTYp HA MIOCKOCTb.
Jloka3bIBaTh CBOMCTBA NTAPAIIEIBHOTO
IPOEKTUPOBAHMSL.

N3o00paxkaTs B mapayieabHOM
POEKIMU Pa3HbIe TEOMETPUYECKUE
burypsl.

Pemate cTepeomerpudeckre 3a1auu
Ha JI0Ka3aTeJIbCTBO U UCCIIEIOBAHME,
CBS3aHHBIE C PACTIOJIOKEHUEM MPAMbBIX
B IIPOCTPAHCTBE.
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[IpoBoUTh OKa3aTeIbHbBIE
paccyXAeHUs NP PEIICHUN
r€OMETPUYECKUX 3aj1a4, CBA3aHHBIX
CO B3aMMHBIM PACHOJI0KEHHEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIU3UPOBATD U
OLICHUBATh YTBEPKJEHUS C LEIBIO
BEISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MopenupoBaTh peajibHbIe CUTYaIlUH,
CBSI3aHHBIE CO B3aMMHBIM
PaCIOJIO’KEHUEM MPSIMBIX

B IPOCTPAHCTBE, Ha SI3bIKE TEOMETPHH.
HccenenoBats NOCTPOEHHBIE MOJIENN

C UCIOJIb30BAHUEM T€OMETPUUECKUX
NOHSTHH U TEOPEM, anmnapara anreopsl,
I (PPOBBIX PECYPCOB.

[Tony4dars npencraBieHue

0 LIEHTPAJILHOM ITPOEKTUPOBAHUH

U 00 uctopuu paboT MO TEOPUH
TIEPCIICKTHBBI

[TapannenbHOCTH NPSIMBIX
Y IUIOCKOCTEN
B ITPOCTPAHCTBE

[ToHsTHA: TapaJIETBHOCTH MPSIMOU U
IJIOCKOCTH B POCTPAHCTBE.

[Ipu3Hak napamieabHOCTH NMPSIMOU U
miockocT. CBOMCTBA MapaieIbHOCTH

KrnaccudunumpoBats B3auMHOe
PACIIOJIOAKEHUE IPSAMOM U TNIOCKOCTH
B [IPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOILIUE ITPUMEPHI
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MIPSIMOU Y TUIOCKOCTH.
['eomeTpuueckue 3anaumn

Ha BBIUMCIICHHUE U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPATIIETBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPpOCTPAHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
yepes JaHHYIO NPSMYIO Ha YepTexke U
MAPAILICITBHOTO JPYTOW MPSIMOM.
Pacuér otHOomeHuii. [lapamnensHas
IIPOCKLINS, IPUMEHEHUE

JUTSI IOCTPOEHUS CEYEHUH KyOa

U Mapajuiesienunesa.

CpolicTBa mapaJuICJIICIIuIIC1a U IIPU3MBI.

[TapannensHblie mockocTu. [IprusHaku
MapaJyIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapajieabHOCTU U
€JIMHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
MPUHAJICKAITYIO TAHHOM MIIOCKOCTH U
CJICJICTBUS U3 HEE.

CBoiicTBa MapauieNbHbIX MIOCKOCTEMH:
0 MapaJuIEIbHOCTHU IPSIMBIX
MEepEeCEUYCHUs MPU TMEPECEUEHUN IBYX
MapajUICIbHbIX IUIOCKOCTEN TPETHEM;
00 oTpe3Kax Mapasuie/IbHBIX MPSMBbIX,
3aKIIFOUEHHBIX MEXIY NapajuieIbHBIMU

W3 peajbHOU KU3HH.

@opMyIMpPOBATH ONPEIEICHUE
HapaJlJIEIbHBIX IIPSMOM U IIJIOCKOCTH.
JloKa3pIBaTh MPU3HAK

0 MMApaJUIEIBHOCTH NPSAMON U
IJIOCKOCTH; CBOMCTBA MMAPAJUIEIILHOCTH
PSIMOM U TJIOCKOCTH.

Pemars cTepeomerpudeckue 3a1aun
BBIYHMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIETBHOCTHIO

IIPAMBIX U IUIOCKOCTEH B IMIPOCTPAHCTBC.

Pemate npakTnueckue 3amaun

Ha MMOCTPOCHUE CEUYCHUI HA YEepPTE)KaAX
TeTpal/pa v NapajuIeIICIUIEa.
Pemrats crepeoMeTpuueckue 3agaun,
CBSI3aHHBIC C TIOCTPOEHUEM CEUCHUU
IJIOCKOCTBIO.

[IpoBOANTE TOTMYECKU KOPPEKTHBIE
JIOKA3aTEJIbHBIC PACCYKICHUS

MIPY PELICHUN TEOMETPUUECKHUX 3a]1a4
CBSI3aHHBIX C MAPaIETbHOCTHIO
IJIOCKOCTEH.

CpaBHMBATh U aHATU3UPOBATH
peaIbHBIE CUTYAIUH, CBI3aHHBIE

C NMapAJUICITBHOCTHIO IPSIMOU U
IJIOCKOCTHU B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECCUYEHUH NMPSIMON
C ABYMS MapajlIeIbHBIMU IIJIOCKOCTSIMU

MOJICITUPOBATh PEATIbHBIE CUTYAllWH,
CBSI3aHHBIE C MMAPAIIIETBHOCTBIO
IIPSIMOM U IVIOCKOCTH B IIPOCTPAHCTBE,
Ha S3bIKE TEOMETPUHU

[leprieHIUKYISIPHOCTD
NPSIMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [ludaropa
Ha IJIOCKOCTH, TPUTOHOMETPUS
IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajuiesenunena. Beranciaenue JUH
OTPE3KOB B Ky0O€ U NPAMOYTOJIbHOM
napajuleIeunese.
[IepnieHIUKYISAPHOCTD NPSIMOU U
mrockoctu. [lpusnak
NEPHEHIUKYIIIPHOCTU MPSMOU U
IJIOCKOCTHU. Teopema 0 CyneCTBOBaHUU
Y €IMHCTBEHHOCTH IPSIMOH,
IPOXOIALIEN YEPES TOUKY
IPOCTPAHCTBA U NEPIECHIUKYJISIPHOM
K Itockocty. [nockoctu n
NEePHEHIUKYJIIPHbIC UM MIPsMast

B MHOTOIPAHHHKAX.
[TeprieHAMKYISIp ¥ HAKIOHHASL.
[TocTpoenue nepneHauKymIspa

U3 TOYKH Ha IPSIMYIO.

TeopeMa 0 TpEX NEPHEHIUKYIISIPAx
(mpsimast u 0OpaTHas).

AxTyanu3upoBaTh (PaKTbl U METObI
IIJJAaHUMETPHUH, PEIICBAHTHBIEC TEME,
IIPOBOJUTH aHAJIOTHUM.
PopMyIMpPOBATH ONPEIETICHUS:
NIEPIIECHIUKYJIAPHBIX IPSIMBIX

B IPOCTPAHCTBE; ONPEACIICHUE MTPSAMOU,
NEPIEHINKYJIIPHON K INIOCKOCTH.
JIoKa3pIBaTh: IEMMY

0 NEPHEHAUKYIAPHOCTH ABYX
IapajuIeNIbHBIX MIPSAMBIX K TPEThEU
IIPSAIMOM; TEOPEMBI O CBSI3U MEXKIY
NapajuIeIbBHOCTBIO MPSMBIX U UX
NIEPIEHANKYJIIPHOCTBIO K INIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK NEPIEHANKYISIPHOCTH MPSAMON
U IIJIOCKOCTH; TEOPEMY

0 CYILLECTBOBAHNH U €IUHCTBEHHOCTHU
PSMOM, TPOXOIALIEH YEPE3 TAHHYIO
TOYKY U NIEPIIEHAUKYJIAPHON K JaHHON
IIJIOCKOCTH.

N3o06paxath B3aMMHO
NEPIEHAUKYIISIPHBIE IPAMYIO
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YTroa Mexay CKpeInBarOIMMUCS
npsiMbIiMU. [loMCk neprieH MKy PHBIX
MPSIMBIX ¢ TOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBI,
MIPABWJIBHOW MTUPAMHUJIBI C TTOMOIIBIO
OPTOrOHAJILHOU MPOEKIHU.
CummMmeTpus B IpOCTPAaHCTBE
OTHOCHUTENBHO III0CKOCTH. [lltockocTH
CUMMETpPHI1 B MHOTOTPAHHUKAX.
[Ipu3Hak neprneHanKyIsIpHOCTH
MPAMOM U TIIOCKOCTH KaK CJIEACTBUE
cummetpuu. [IpaBusnbHbIe
MHOTOTPaHHUKHU

Pacuér paccTosinuil OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPHEHIUKYJIAPbl: CAMMETPHS, CABUT
TOYKH 110 NApaJIEIbHOU MPSIMOM.
CnBur 1o HemnapasuielIbHOW IPsIMOH,
U3MEHEHUE PACCTOSTHUN

Y IJIOCKOCTb.
PopMyIMpOBaTH CBOMCTBO
NEPHEHAUKYJIAPA 10 OTHOIIEHUIO

K IJIOCKOCTH.

[TonyuaTs npencTaBieHre O 3HAYEHUU
NEPHEHIUKYJIIApa I IPYTUX o0aacTen
Hayku (pu3nKa, SHEPTreTUKa, Ja3epHbIe
TE€XHOJIOTUH), B PEAIbHOM KU3HU
(TexHHMKa, OKpY’Karolas 00CTaHOBKA).
Jloka3pIBaTh YTBEPKIACHUS, CBI3AHHBIC
C MPOEKIMEN NPSMON Ha TIJIOCKOCT,
HENEPHEHANKYJIIPHYIO K 3TOM MPSAMOM.
JIoKa3pIBaTh TEOPEMY O TPEX
NEPHEHANKYJIIAPAX U TEOPEMY
00paTHYIO TeOpeMe O TPEX
NEPIEHIUKYIIIpaX.

[Tony4dars npencraBieHue

00 OPTOrOHAJILHOM MPOEKTHPOBAHUH.
JIoKa3bIBaTh TEOPEMY O MPOEKIIMU
TOYKHU Ha NPSIMYIO.

Pemate crepeomeTpuueckue 3aiayu,
CBSA3aHHBIE C EPIEHIUKYISIPHOCTHIO
IIPSIMOM U TIJIOCKOCTH.

Pemars npukitagueie 3agaun,
CBSA3aHHBIE C HAXOKIECHUEM
F€OMETPUYECKHUX BEJTUYMH.
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Pemate cTepeoMerpudeckue 3a1auu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX MEPIEHIUKYIISIPAX,
HAXO0XKIECHUEM PACCTOSHUM,
IIOCTPOCHUEM ITPOECKIIHM.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAECHUS C LUEIIBIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHanu3upoBaTh U MOJEINPOBATH

Ha SI3bIKE TEOMETPUU PEAIbHBIE
CUTYyalllH, CBSI3aHHBIC

C IIEPIIEHIUKYJIAPHOCTHIO IIPSMOU U
IUIOCKOCTH; UCCIIEA0BATh IIOCTPOCHHBIE
MOJIEJIN, B TOM YHCIIE U

C UCIIOJIb30BAaHUEM allllapaTa aareopsl

VYTabl v paccTosiHUSA

16

[ToBTOpEHHME: Yron Mexay NpsiMbIMU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJILHUKE,
TeOpeEMa KOCHHYCOB.

[ToBTOpeHue: yron Mexay
CKPEIIUBAIOIIUMUCS IIPAMBIMU

B IIPOCTPaHCTBE. ['eomeTpruueckue
METO/IbI BBIYMCIICHUS YIila MEXKIY
IIPSMBIMU B MHOIOTPaHHUKAaX.

AxTyanu3upoBaTh (DaKThl U METO/bI
IIJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
IIPOBOJAMTH AHAJIOTHM.
DopMynMpOBATH ONIPENEIICHNE
IBYIPAHHOTO yTJIA.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO yIJa.
KnaccuduimpoBars 1ByrpaHHbI€ yTibl
B 3aBUCUMOCTH OT UX I'PAyCHON MEPBL.
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JIByrpanHsiil yroyu. CBOHCTBO
JIMHEWHBIX YTJIOB IByTPAHHOIO yTJa.
[leprieHIUKYISIPHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISTPHBIX
tockocren. [Ipuznak
NEPIEHINKYJIIPHOCTHU INIOCKOCTEN;
TE0-peMa O MPSIMOU MEPECEUEHUS ABYX
IJIOCKOCTEH MEePIIEHAUKYIISPHBIX
TPETHEU IUTIOCKOCTH.

[IpssMOYTOJIBHBIN NTapaJUIEIEITUIIE;
Ky0; U3MepeHusi, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A,
Teopema 0 quaroHaiIy IPsIMOYTrOJIbLHOTO
napajuieJIeIMIena v CIEICTBUE U3 HEE.
CrepeoMeTpUueCKHUE U MPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTH.
IToBTOpEHHUE: CKpemuBaroImecs
psIMBIE, NTapaJUIEIbHBIE ITIOCKOCTH

B CTAaHIAPTHBIX MHOTOIPaHHUKAX.
[Tapa napannenapHbIX ITIOCKOCTEN

Ha CKPEIIHUBAOIINXCS MPSIMBIX,
pPacCTOSHUE MEXAY
CKPEIIUBAIOIIMMUCS TPSIMbIMHU

B IIPOCTBIX CUTYALIUSX.

Onyckanue neprneHauKyisipoB,

DopMyJIUPOBATH ONPEICTCHUE B3aUMHO
MEePIEHANKYJISIPHBIX MIOCKOCTEM.
Jloka3bIBaTh TEOPEMY O IIPU3HAKE
MEPIIEHAUKYJISIPHOCTH JBYX
IUIOCKOCTEH.

DopMyJIUPOBATH CJICICTBUE

(3 TIpU3HaKa) O MEPHEHAUKYIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPHEHIUKYISIPHA
IPSAMOM, IO KOTOPOU MEPECEKAIOTCS JBE
IUIOCKOCTH, 3TH ILIIOCKOCTSIM.
JloKka3pIBaTh YTBEPIKICHUS O €r0
CBOMCTBAX; TEOPEMY U CIIEJICTBUE

13 HEe€ 0 AUAroHaJSAX NPSIMOYTOJIBHOTO
MapaJUIeIICITUIIe 1A,

Pemate crepeomerpruueckue 3a1auu,
CBSI3aHHBIE C MEPIICHAUKYISPHOCTD
MPSIMBIX U IJIOCKOCTEN, UCITOJIb3YS
MJIAaHUMETPUUECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS MTPH
pEIIEHNU TEOMETPUUECKHUX 3a/1aY,
CBSI3aHHBIX C NIEPIICHINKYJIIPHOCTBIO
IJIOCKOCTEH.

AHaIu3UpoOBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU PECATbHBIC
CUTYyalllH, CBSI3aHHBIC
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BBIYHCIICHUE PACCTOSTHUM OT TOYKHU
JI0 TOYKH; IPSIMOM; TIIIOCKOCTH.
Brruncienue pacCToOsHUN MEXIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMU

C IOMOIIBIO NEPIEHAUKYIIIPHON
IJIOCKOCTH.

TpéxrpaHHbIN yroJl, HEpaBEHCTBA
IUIS1 TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO yTi1a. DJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4ECKUE JINHUK Ha 3eMIIe

C MEPIECHIUKYJISIPHOCTHIO MPSIMBIX U
IIJIOCKOCTEM.

HccnenoBats MOCTPOCHHBIE MOJIEIIH,
B TOM YUCJIE U C UCITOJIb30BAHUEM
anmnapara ajareopsl.

Pemate npukitaasie 3a1auu,
CBSI3aHHBIC C HAXOXKJICHUEM
r€OMETPUYECKUX BEIIMUUH

MHoOrorpaHHuKu

CucreMaTu3anus 3HAHUM:
MHOrorpaHHMK 1 €ro 3J1€MEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. IIpsimas u HaKIIOHHAs
npu3Msbl. [[paBuiibHas npusma.
[Ipsimont mapaenenunen,

IPSIMOYTOJIBHBIN Mapaiesenume, Kyo.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuiibHbIEC U
MOJTYTIPABUJIbHBIE MHOTOTPAaHHUKH

PaboTaTh ¢ yueOHUKOM: 3a]1aBaTh
BOIIPOCHI, J€JaTh 3aME4YaHusl,
KOMMEHTApUHU.

AHaIU3UPOBATh PEUICHUE 3aa4H.
PucoBath BbINyKJIbIE MHOTOTPAHHUKH
C 3aJJaHHBIMH CBOMCTBaMU;
BOCCTAHaBJIMBATh OOIINI BU/I
BBIMTYKJIOI'O MHOTOTpaHHUKA O ABYM
€ro MPOEKIIUSIM.

JIoKa3bIBaTh CBOWCTBA BBITYKJIOTO
MHOTOTpaHHUKA.

PucoBathb BBINYKJIbIE MHOTOIPAaHHUKHU
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C Pa3HOM SUJIIEPOBOU XapaKTEPUCTUKOM;
VCCIIEIOBATh BO3MOYKHOCTH MTOTYy4YECHUS
pe3ynbTaTa Ipy BapbUPOBAHUU JAHHBIX.
JIoka3pIBaTh CBOMCTBA MTPABHIIBHBIX
MHOTOrpaHHUKOB. [InanupoBars
MIOCTPOECHUE MPABUIIBHBIX
MHOTOTPaHHHUKOB Ha TOBEPXHOCTSIX
JIPYTUX NPABUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCcTBE

12

[TonATHE BEKTOPA HA INTOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, PABHUIIO
napajuleJIenuIe1a, YMHOKEHUE BEKTOPa
Ha YHCJIO, Pa3JIOKEHUE BEKTOPa

1o 0a3UCy TPEX BEKTOPOB, HE JEKAIUX
B OJJHOU IIJIOCKOCTH.

CkansipHOE POU3BEACHHUE,
BBIYMCIICHHE YTJIa MEK]ly BEKTOPaMU

B IIPOCTPAHCTBE.

[Ipocreiimue 3a1a4u ¢ BEKTOpAMH

AKTyam3upoBaTh (haKThl U METO/IbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha MJIOCKOCTH U B MPOCTPAHCTBE;
KOMIIJIaHapHbIE BEKTOPHI. [I[pruBOAUTH
npuMepbl GPU3NIECKUX BEKTOPHBIX
BEJINYHH.

OcBauBarh NpaBuiia BHINOTHEHUS
JIEUCTBUN CIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YHCJIO.

Jloka3bIBaTh MPU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O PA3JIOKEHUU
JTH000T0 BEKTOpA MO TPEM JTaHHBIM
HEKOMIIaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
U CUCTEMAaTHU3alvs 3HAHUN

Ob6o0061maroniee MOBTOPEHHUE MOHATHI
Y METOJIOB Kypca reOMEeTpUu

10 kmacca, cucreMaTH3alys 3HAaHUH.
Uctopus pa3BuTus CTepeoMeTprn Kak
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHI

Pemats crepeomeTprueckue 3aaaun
Ha JI0KAa3aTebCTBO MAaTEMATUUYECKUX
OTHOILIEHUH, HAXOXK/ICHHUE
r€OMETPUYECKUX BETUYHH (IJIHH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonp30Bath npu peuieHun
CTEPEOMETPUYECKUX 3a7a4
TUTaHUMETpUYECcKHe (aKThl U METO/IBI.
[TIpoBOOUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS

IIPU PEUIEHUN CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKHUX 3a]1au.
CpaBHUBaTh U aHATU3UPOBATH
peabHbIe CUTYallUU U BBISIBISATH
BO3MOKHOCTB €€ MOJICJIMPOBAHMS HA
SI3bIKE TE€OMETPHHU.

MonaenupoBaTh peaibHyO CUTYaIIUIO
Ha SI3bIKE€ TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIEIIH, B TOM YHUCJIE U
C MCIIOJIb30BAaHUEM ammapara ajnreOphl.
Hcnonb30BaTh KOMIBIOTEPHBIC
porpaMMBbl MIPH PEIICHUU 3a/1au.
[Tonyuats mpeAcTaBIeHUE O TEOMETPUU
KaK O pa3BHUBAIOIIICICS HAYKE,
VCCIIENYIOIIEN OKPYKAIOLINN MHUP,
CBSI3aHHOM C peaJIbHBIMU 0OBEKTaMH,
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IIOMOTAIOLIEN PELINTD PEAJIbHBIC
YKU3HEHHBIC CUTYALIMH O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAECHUS C LUEIIBIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

HCCJIC,Z[OB&TB IIOCTPOCHHBIC MOJACIIH.

Hcnonw3oBath HU(ppoBbIE pecypChl

OBIIEE KOJIMYECTBO
YACOBIIO ITPOIT' PAMME

102
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11 KJIACC

Haspanue KommuectBo OcHOBHbIE BUJIBI I€SITEIILHOCTH
OcHOBHOE CcOJIepKaHKe
pazzena (Tembl) Kypca 4acoB YYaLIAXCS
AHanuTudeckas reoMeTpus 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh PakThl U METO/IbI

HA IJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIPHOE TPOMU3BEICHUE BEKTOPOB,
BBIUHCIICHUE yIJIa MEXKIY BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE MPSMOMU,
IIPOXOISIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE MIIOCKOCTH B OTPE3KAX.
Bekropnoe npoussenenue. JInneineie
HEPABEHCTBA, TUHEHHOE
IpOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacuéra
yTJIa MEXKTY MPSIMBIMH U TIJIOCKOCTSIMA
B MHOTOrpanHukax. ®opmyia
PacCTOSIHUS OT TOUKH JI0 TIJIOCKOCTH
B KOOpJWHATAX.

Haxoxnenue pacCTossHUM OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MPaBUIIbHOMN
MpaMuJie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMU

K aHAJIOTUYHBIM JICHCTBHSIM C UX
KOOpJIMHATaAMH.

BcnoMHUTE onpenieneHrne CKalspHOTro
YMHOEHHUS U €TO CBOWCTBA.
Bpraucasats ¢ MOMOIIBIO CKaISPHOTO
YMHO>KE€HUS JIJTUHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
BriBOIUTH ypaBHEHUE MIIOCKOCTH U
dbopmyIly pacCTOSTHUS OT TOUYKHU

JIO TJIOCKOCTH.

Pemars 3agaun, coueras
KOOPJIMHATHBIA U BEKTOPHBI METOBI.
[IpoBOANTE TOTUYECKU KOPPEKTHHIE
JI0KAQ3aTEIbHBIC PACCYXKICHUS

IIPU PELICHUU TEOMETPUUYECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHaJIM3UPOBATH U MOAECIUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIlNH, CBSI3aHHbIC BEKTOPAMH U
KOOpJIMHATAMH.

HccnenoBats MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreopsl.

Hcnonbs30BaTh KOMIBIOTEPHBIE
IPOrpamMMBblI.

3HAKOMHTBCS C UICTOPUEHN Pa3BUTHUS
MaTeMaTUKH

[ToBTOpEeHue, 06001ICHNE
Y CUCTeMaTH3aI¥sI 3HAaHUH

15

CeueHns MHOIOTPaHHUKOB:
CTaHJapTHbIC MHOIOTPAHHUKHU, METOJL
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
[IEPECEUYECHHUs NPSIMBIX U INIOCKOCTEM.
[TapannenbHble TPSAMBIE U TUIOCKOCTH:
IapajuieyIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTJIbl MEXKY
CKPEIHUBAOIIUMUCS MTPSIMBIMH.
IlepnieHIMKyIISIpHBIE NIPAMBIE U
IJIOCKOCTH: CTAHIAPTHHIE NAPHI
NEPIEHINKYJIIPHBIX TUIOCKOCTEN U
IPSAMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHANKYJIAPAX, BBIYUCICHUS JJIMH

Crpoutb ceueHusl.

Pemiats ctepeomeTprueckre 3aaaun
Ha JI0KA3aTeJIbCTBO MAaTEMATHUYECKUX
OTHOIIICHUM, HAXOXKICHUE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJI0B, TUIONIA/IeH, 00bEMOB).
Hcnonp30Bath npu penieHnn
CTEPEOMETPUYECKUX 3a7a4
TUTAaHUMETpUYECKHe (haKThl U METO/IBI.
[IpoBOIUTE JTOTUUECKU KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

IIPU PEIICHUN CTEPEOMETPUUECKUX
3aja4.

CpaBHUBATh U aHATU3UPOBATh
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B MHOTOTPAHHHKAX.
[ToBTOpEHue: miomanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIA/Iel, CooOpaxeHus
moaoous.

[Imomaau ceueHnii MHOTOTPaHHUKOB:
TJIOMIAN TTOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peanbHbIE CUTyallud U BBIABIATH
BO3MOXKHOCTb €€ MOACIUPOBAHUA

Ha S13bIKE TE€OMETPHH.

MopnenupoBaTh peabHy0 CUTYALUIO
Ha S13bIKE T€OMETPHUH U UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENH, B TOM YHCIIEC U

C MCTIOJIb30BaHUEM arllapara anreOpebl.

Hcenonb30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUU 3a/1a4

O0BEM MHOTOTpaHHUKA

17

O06bEM Tenma. O0BEM MPAMOYTOIBLHOTO
napajuiesienunena. 3agadu

00 yJIBOeHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMmeTpruecKre 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO MapaJijiesieuIea.
[TpuknanHbie 3a1a4m, CBSI3aHHbBIE

C BBIYHUCJICHUEM 00BhEMA
IPSIMOYTOJIBHOTO NTapaJuIeTIenuIe/a.
O0BEM IPAMON TTPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM 00BEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a/1a4u, CBsI3aHHbBIE C 00BEMOM
IIPSIMOU TIPU3MBI.

CB00OOHO OnEepUPOBATH MOHATUSIMHU:
00BEM Tena, 00bEM MPAMOYTOIBHOTO
napasuleIeunea.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
MPSIMOYTOJILHOTO MapaJlIeIeuIea,
CIICJICTBUSA U3 HEE.

Pa3pe3ats MHOrOrpaHHUKH,
MEePEKIAAbIBATh YaCTH.

Pemate cTepeomerpuueckue 3agaum,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
MPSMOYTOJIBHOTO MApAJUICIICIIUIIEAA,
MIPU3MBL.

CpaBHMBATH U aHATU3UPOBATH
YTBEPKICHUS C LEIIbIO BBISIBIICHUS
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Brruncnenue o0bEMOB Ten

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKIIOHHOU
MIPU3MBI, TUPAMU/IBL.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1ieHre 00EMOB MUPAMUJT

C OOIIUM YTJIOM.
CrepeoMeTpuUeCcKHE 3a/1a4H,
CBsI3aHHBIE C 00BEMaMK HAKIIOHHOU
IPU3MBIL, TUPAMU/IBL.

[IpuxnanHeie 3aja4u IO TEME
«O0BEMBI TE», CBA3AHHBIE C 00BEMOM
HAKJIOHHOM NMPU3MBbI, TUPaMU/IBI.
[Ipumenenue 00bEMOB. Berunciienue
PaccTOsHUSA A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanM3upoBaTh U MOJIETUPOBATh

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYaIlNH, CBI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO TIapaJUIeTICITUIICIa,
PU3MBI, TUPAMU/IBI.

UccnenoBaTh OCTpOSHHBIE MOJIETH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATHLHYIO
dbopmyIy Ui BBIYUCICHUS 00BEMOB
TEJL.

Jloka3wsiBaTh TEOpeMy 00 00BEME
HAKJIOHHOW TIPU3MBbI Ha TIPUMEPE
TPEYrOJbHON MPU3MBI U

JUIS TIPOU3BOJIBHOM MTPU3MBL.
JlokasbIBaTh TEOpEMY: 00 00BEME
UpPaMuIbl, GOPMYITUPOBATH CIEACTBHS
U3 Hee: 00bEM YCeUEHHOM MUpaMUIbI.
BriBouTh (hOopMyTy M1 BEIYUCIICHUS
00BEMOB yCECUEHHON TTUPaAMUIBI

Tema BpateHus

24

[{unuHaprdeckas MOBEPXHOCTD,
oOpa3zyrolue TUIUHAPUIECKON
IIOBEPXHOCTH.

CB000THO OTIEPUPOBATH MOHSITUSIMU
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
nuauHap. M3ydaTs criocoosl
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Hunuaap. [psamon kpyroBou
uunuHAp. [Tnomaas noBepxHocTH
UUINHAPA.

Konunueckast noBepxHOCTB,
o0pa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenue konyca
ITIOCKOCTBIO, MTapaJlIEIbHON
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTHU U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4n

Ha JI0Ka3aTeIbCTBO U BBIUUCIICHUE,
MOCTPOCHUEM CEUCHUW LUIIMHIPA,
KOHYyca.

[TpukiagHele 3a1a4u, CBSI3aHHbBIC

C UUIIUHIPOM.

Cdepa u map.

Ilepeceuenue chepsl 1 mapa

c ImockocThio. Kacanue mapa u
chepshl WI0CKOCTHIO. By n
M300paKEeHHE 1apa.

VYpaBuaenue chepsl. [Lnomans chepsl u
e€ yacreu.

CummeTtpus cepsl U 1mapa.

MOJIYYCHUS IATUHIPUYECKOU
MOBEPXHOCTH, [IUIMHAPA.
N300paxxaTh MUIMHJP U €70 CEYCHUS
MJI0CKOCTBIO.

CB00OOAHO ONEepUPOBATH TOHATUSIMHU:
KOHHMYECKasi IOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. 3yuaTh ciocoObl
MOJIYYCHHUS] KOHUYECKON MOBEPXHOCTH,
KOHYyca.

N300pakaTh KOHYC U €ro CeYeHUS
MJIOCKOCTBIO, TPOXOSIIEH uepes OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYISIPHOI

K OCH.

BriBoauts hopmyIibl 1151 BEIYUCICHUS
OOKOBOI M TIOJIHOM MOBEPXHOCTEN TEl
BpaiieHus. Pemars
CTEPEOMETPUYECKHE 33/1a41, CB3aHHBIE
C T€JaMU BpAILICHHS], HAXOKJICHHUEM
IUI0IIa I OOKOBOM U MOJIHOM
MOBEPXHOCTH, TOCTPOCHUEM CEUCHHUIA.
Hcnonb30Bath Npu penieHnu 3aaau
MJIaHUMETPUUECKUE PaKThl U METOJIBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCY>KICHUH.
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CrepeomeTpuueckue 3a1auu

Ha JIOKa3aTeJIbCTBO M BRIYUCIICHHUE,
CBSI3aHHBIE CO C(HEpPOH U MIaAPOM,
MMOCTPOCHUEM UX CEUCHUU
TJIOCKOCTBIO.

[TpuknanHbie 3a1a4u, CBSI3aHHbBIE
co cdepoil u mapom.
[ToBTOpEHME: OKPY>KHOCTH

Ha TJIOCKOCTH, BEIYHCIICHUS

B OKPY)KHOCTH, CTaHIaPTHBIC
o100us.

Paznuunbie kKoMOUHALIMM TEIT
BpAICHUS I MHOTOTPAHHHUKOB.
3agauu no teMe « Tena v TOBEpXHOCTH
BpaIlCHUs»

AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE T€OMETPUH PEATIbHBIE
CUTYaIINH, CBA3aHHBIE C KOHYCOM

U IIWTHHIPOM.

HccnenoBaTh OCTpOEHHBIE MOJIETH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (PaKThl U METObI
TUTAHUMETPUH, PEJICBAaHTHBIE TEME,
IPOBOJIUTH AHAJIOTUH.

CB00OOHO ONEPUPOBATH MOHITUIMH:
cdepa u map, HEHTp, paauyc, TMaMeTp
chepsl u mapa.

HccenenoBaTs B3aMMHOE PACIIOIOKEHNE
chepbl U TIIOCKOCTH.

@opMyIMpOBaTh ONPENETIEHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IPU3HAKE KAaCaTeIbHOM MIOCKOCTH.
BriBouTh (hopMymTy 17151 BEIYUCTICHUS
riotaau cepsl uepes paanyc chepsl.
Pewmate crepeomerpruyeckue 3amauu,
CBsI3aHHBIE CO CEepoi U 1apom,
HaXO0XXJICHUEM IIIomaau cepsl u eé
yacTeil, TOCTPOEHUEM CeueHUi chepsl
U T1apa.
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AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIlNH, CBA3aHHBIE C IIIAPOM U
chepoti.

Pemate npocThie 3a1a4u, B KOTOPBIX
bUrypupyroT KOMOMHAIIMH TEJl
BpAIlEHHUS] 1 MHOTOTPaHHUKOB.
Hcnonb3oBath npu pelnieHnu 3aaad,
CBSI3aHHBIX CO chepoil U mapom,
IUTaHUMETpUYECKHe (DaKThl 1 METO/IBI.
Pemiats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C TE€JIAaMU BpallCHUs,
IIOCTPOCHUEM CEUECHMU TEJ BPAILLICHHUS],
C KOMOMHAITUSIMU TEJI BPAILICHUS U
MHOTOIPAHHHUKOB.

[TpoBOIUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIpU pEIIEHUY T€OMETPUUECKUX 3a/1a,
CBSI3aHHBIX C IEPIEHIUKYIISIPHOCTHIO
IIJIOCKOCTEM.

AHanmuM3upoBaTh U MOJICTTUPOBATH HA
SI3bIKE TEOMETPUU PEATbHBIC CUTYAITUH,
CBSI3aHHBIC C MHOTOTPaHHUKAMH.
HccnenoBats MOCTPOEHHBIE MOJEH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajnreopsl
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[1nomaay noBepxHOCTH
1 00BEMBI KPYTJIBIX TEJ

O0beM mummHApa. Teopema

00 00BEME TPSIMOTO TTMITHH/IPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH LUJIUHIpA.
Brruncnenue o0EMOB Tel

C TIOMOIIBIO ONPENENEHHOTO
uHTerpana. OobEM KoHyca.

[Tmomaau 60KOBOM U MOJTHOM
MIOBEPXHOCTHU KOHYCA.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIIEHUEM O0BEMOB
LWIMH]Ipa, KOHYCA.

[Tpuxnagabie 3a1aun 1o Teme «OObEMBI
Y TJTOIIAIM IOBEPXHOCTEMN TEJI.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 06 06béMe miapa. [1nomaas
cdepnl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM O0BEMOB
mapa, IapoBOro CErMeHTa, IapoBOToO
CEKTOpa.

[Ipuknagubie 3a1a4u 11O TEME
«OOBEMEBI TE», CBI3aHHEIC

¢ 00BEMOM 1Iapa U MIOMIA/IbIO CEpBHI.
CoOTHOIIEHUS MEXTY TIJIOIIAISIMU
MOBEPXHOCTEN U 00BEMaMM TOAOOHBIX

CB00OOHO ONEepUpPOBATH MOHATUIMH:
00BEM Tena, oAb NOBEPXHOCTH.
®opMynHpOBaTh OCHOBHBIE CBOICTBA
00BEMOB.

Jloka3bpIBaTh TEOPEMBI: 00 00BEME
IUIKMHIpa; 00 00BEME KOHYcA.
BriBoauTs hopMyIibl 1711 BBIYUCIICHUS
00bEMa yCeu€HHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIIH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHHUS 3a]a4
Ha [IOCTPOEHUE LIUPKYJIEM U JINHENKOU,
0 KJIACCHYECKHUX Hepa3pelIMMbIX
3a/1ayax.

CB00OOHO OMIEpUPOBATH TOHATUSIMHU:
1apOBOM CETMEHT, IIAPOBOMU CIIOH,
1apOBOM CEKTOP, OCHOBAHHE U BHICOTA
CErMEHTa, OCHOBAHHE U BbICOTA
IApPOBOTO CJOA.

BriBoguTh hOpMyITBI 7151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IAPOBOT'0 CEKTOPA, IIOIIAU C(hephl.
Jloka3pIBaTh TeopeMy 00 00BbEME 1mapa.
Pemiate cTepeomerpruyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM II1apa, MAPOBOTO
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TEJl.

[TonoOHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0bEéMa npu mo100uu.
CrepeoMeTpHUUueCcKre 3a/1a4H,
CBSI3aHHBIC C BRIYMCJIICHHEM 00BEMOB
TEJI U TUIOIIAIEH TIOBEPXHOCTEN

CETMEHTA, IIIapOBOT0 CEKTOPA,
TUIOMAABIO CHEPHI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPIKICHUS C TEJTHIO BBISBIICHHUSI
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHaTM3UpOBaTh U MOJICITUPOBATH

Ha SI3bIKE TE€OMETPUU PEATbHbBIC
CUTYyalliU, CBSI3aHHbBIE C 00BEMOM
apa, apoBOro CErMEHTa, apOBOTO
CErMeHTa, IJIOMIAIbI0 Cephl.
CB00OOHO ONIEPUPOBATH TOHSITHEM:
0/I00HBIE T€Ja B IPOCTPAHCTBE.
Brraucasate 00bEMBI TEI C TOMOIIIBIO
OIIPEAEIEHHOI0 UHTETpAJIA.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIC C COOTHOIICHUSMHU MEXTY
TUTOMIAASIMU TTIOBEPXHOCTEH U
00bEéMaMu MOJOOHBIX TETI.
[TpoBOINUTE TOTHUECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKICHUS

IIPY PEIICHUY T€OMETPHUSCKHX 3a1ad,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TEJI C TTIOMOILBIO OMPEIEIIEHHOTO
WHTETpajia, HaX0XKJICHHEM
COOTHOIICHHS MEKTy TUTOIIA ISIMU
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MTOBEPXHOCTEH 1 00bEMaMK TTOTOOHBIX
Te.

AHaJIN3UPOBATH U MOAEIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYaIINH, CBA3aHHBIE C 00BEMaMU U
MTOBEPXHOCTSIMH TEI,

Ha JI0KA3aTEJIbCTBO U HA HAXOXKIECHNE
F€OMETPUYECKUX BEIIMYNH

JIBrKeHUS

JIBM>KEHUS IPOCTPAHCTBA.
OtoOpaxenusi. /[puxeHus u
paBeHcTBO duryp. OO1ue cBoMcTBa
NBIDKEHUI. BUIbI IBMKEHMIT:
napajuielbHbIN IEPEHOC, HEHTPaIbHAS
CUMMETpUS, 3epKaJIbHAsI CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogodus. [Ipsmas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha MPUMEHEHUE IBUKCHUS

[IpumeHsTh TpaBUIIa BHINOJIHEHUS
JICUCTBUM CJI0XKECHHS U BRIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HAa YHCJIO TIPU PEIIEHUH 3a]a4.
Haxonnute KoOpiMHATEI BEKTOpA

B JIaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPJAUHATAM.

BcnomuuTh onpeneneHrne CKasipHOTO
YMHOEHHUS U €TO CBOWCTBA.
Bpraucasats ¢ mMOMOIIBIO CKaISPHOTO
YMHOXKEHUS NIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMU, YCTAHABIINBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
AHaIU3UpPOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUU PECATHHBIC
CUTYyallUU, CBA3aHHbIE C PU3NICCKUMU
BEKTOPHBIMH BEJIMYMHAMMU.
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Hcnonrb30BatTh MU pEeIICHUH 33/1a4,
CBSI3aHHBIX C BEKTOPaMHU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUEC
(baKThl ¥ METOIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaXeHHe MPOCTPAHCTBA Ha cels,
JIBUKCHHE MTPOCTPAHCTBA;
IICHTpaJIbHAsI, OCeBas M 3epKaJIbHAs
CUMMETPHH, TapaJuIeIbHBIN TEPEHOC;
PaBEHCTBO U mogo0ue Quryp.
JloKa3bIBaTh yTBEPKIACHUS O TOM, UTO
IIEHTPAJIbHASI, OCEBAas U 3epKaTbHASL
CUMMETPHH, TTApaJUICITBHBIN TIEPEHOC
SIBIITFOTCS IBUKCHUSIME. BBITIOTHATH
npeoOpa3oBaHust MOI00USI.
OnepupoBath MOHATHIMH: MPsAMast U
chepa Ditnepa.

Pemate reomeTpuyeckue 3a1aun

C WCIIOJIH30BAaHUEM JIBHKCHHM.
Hcrnonb30BatTh MpH pelieHUH 3a1a4
JBUKCHHSI IPOCTPAHCTBA U UX
CBOKCTBA

[ToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUU

17

O06o61aroree MOBTOPEHUE OHATUI U
METOJIOB Kypca T€OMETPUU
10-11 kmaccoB, cucTeMaTH3aus

Pemars crepeomerpuueckue 3amadu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHUEC
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3HAHUU.

Hcropus pa3ButHs crepeoMeTpun Kak
HAyKU U €€ pojib B pa3BUTUH
COBPEMEHHBIX NUHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

T€OMETPUUYECKHUX BEIMYWH (IJIHH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonb3oBath npu perieHuu
CTEPEOMETPUYECKHX 3a1a4
MJIaHUMETpUUeCcKue (haKTh

U METOJIBI.

[TpoBOIUTE TOTHUECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPHICCKUX
U TJIAHUMETPUYECKHUX 3aj1ay.
CpaBHHBaThH ¥ aHATU3UPOBATH
peabHbIe CUTYaIlUH U BBISIBJISATH
BO3MOXXHOCTb €€ MOACITUPOBAHUA
Ha SI3bIKE TECOMETPHH.
MopaenmupoBaTh peabHYIO CUTYAIHIO
Ha SI3bIKE TEOMETPHUH U UCCIIEIOBATH
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C UCIIOJIb30BaHUEM allapara
anreOpshl.

Hcnonb30BaTh KOMIIBIOTEPHBIC
IIPOTPaMMBI IIPH PEIICHUH 3a1a4.

[Tonyuats mpeAcTaBIeHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYKe,
VCCIIEAYIOIIEN OKPY ALK MUD,
CBSI3aHHOM C pealbHBIMU OOBbEKTAMH,
IIOMOTalOLIEN PELLNTh peabHbIE
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YKA3HECHHBIE CUTYalllUH O POJIU
CTEPEOMETPUU B PA3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOIT'PAMME

102
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

IHHOACHUTEJIbBHASA 3AIIMCKA

VY4eOHblli Kypc «BepOATHOCTP M CTaTUCTHKa» YIUIYOJIEHHOTO YPOBHS SIBISIETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOTo Kypca YIIIyOJEHHOTO YPOBHS
HAa YpOBHE cCpeaHero ooOmero oOpa3oBaHus. Y4eOHbII Kypc MpeaHa3HaueH
i (opMHpOBaHMS y OOy4arOUIMXCAd CTaTUCTHUYECKON KyJIbTYphl U NOHUMAHUS POJIH
TEOPHH BEPOSITHOCTEH KaK MaT€MaTHUYECKOI0 MHCTPYMEHTA Il M3YyYEHHUs CIIy4alHBIX
COOBITUM, BETMYMH U TpoueccoB. [lpu n3ydeHnn xkypca oOOramaroTcsi mpecTaBiICHUs
oOyyaromuxcst 0 METO/Iax MCCIEA0BaHUs U3MEHYMBOTO MUpPa, Pa3BUBAETCS IOHUMAHUE
3HAYUMOCTM M OOLIHOCTH MAaTE€MaTUYECKUX METOJOB IO3HAHUS KaK HEOThEMIIEMOU
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Copepxanue yueOHOro Kypca HalpaBJeHO Ha 3aKpeluIeHUE 3HaHUM, MMOJy4EeHHBIX
Py M3YYEHUM Kypca Ha YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHMs, M HA pPA3BUTHE
IIPEACTABICHUNM O CIy4alHBIX BEJIMYMHAX W B3aMMOCBA3SX MEXAY HHUMHM Ha Ba)KHBIX
IIPUMEPAX, CIOXKEThl KOTOPBIX IOYEPHHYTHI M3 OKpyKaroumero mupa. B pesymnbrare
y oOyyarommxcsi  JODKHO  cOpMHUpOBAThCA  MpEJACTaBIeHHWE O  HauOoliee
YIOTPEOUTENBHBIX U OOLIMX MAaTEMaTHUYECKUX MOJIENSX, UCHOIb3YEMBIX /ISl ONHUCAHUS
AHTPOIIOMETPUYECKUX U IEMOTrpapruecKrX BEJIMYMH, TOTPEMIHOCTEN B pa3InyHbIE PO/
U3MEpPEHUSX, JUIMTEIBHOCTH  0€30TKa3HOM  palbOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUW U IPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SBIISAETCS
0azoif IS  OCBOCHHMSI BEPOSITHOCTHO-CTATUCTUUECKHUX METOJOB, HEOOXOIUMBIX
CHELUAINCTaM HE TOJIbKO WHKEHEPHBIX CHEIUAIBHOCTEH, HO TAKXE COLHAIBHBIX U
MICUXOJIOTUYECKHX, MOCKOJbKY COBPEMEHHbBIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIHHOU
Mepe MCIHOJIB3YIOT anmnapaTr aHajiu3a O00JbIInX JaHHBIX. LleHTpanbHyto yacTh y4eOHOTO
Kypca 3aHUMaeT OOCYXKJeHHE 3aKOHa OOJbIIMX 4Yucesl — (yHIAaMEHTAIBHOTO 3aKOHA
MPUPObI, UMEIOIIETO MAaTEMATHUECKYIO (hOpPMATU3AIHIO.

B cootBercTBUM € yKa3aHHBIMH LEISIMH B CTPYKType Y4yeOHOro Kypca
«BeposiTHOCTP M CTAaTUCTUKa» Ha YIIyOJIEHHOM YPOBHE BBIACIEHBl OCHOBHBIE
cojepkarenbHble JUHUM: «CiydaiiHble cOOBITHSI U BeposSTHOCTH» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID.

[ToMUMO OCHOBHBIX JIMHUI B y4€OHBII KypC BKJIIOYEHBI JIEMEHTHI TEOpHUH TpadoB
U TEOPUH MHOKECTB, HEOOXOAUMBIE JIJIsl MMOJIHOLIEHHOTO OCBOEHUSI MaTepuaia JaHHOTO
y4eOHOI0 Kypca U CMEXHbBIX MAaTEMaTHYECKUX YUEOHBIX KYPCOB.

Conepxxanue nuHUM «CiydaiiHble COOBITHSI U BEPOSATHOCTU» CIIYKUT OCHOBOM
s GOpMUPOBAaHUSA MPEACTABICHUNH O paCHpEleNIeHUH BEpPOSITHOCTEH MEXIy
3HAYEHMUSIMU CIIy4YalHBbIX BEIWYUH. BakHyH0 4acTb B JTOH COAECPKATEIbHOW JIMHUU
3aHUMAET U3yUYE€HHUE FTEOMETPUUYECKOTO U OMHOMHAIIBHOTO pacipeieIeHui U 3HAKOMCTBO
C X HENPEPBIBHBIMU aHAJIOTaMHU — MOKa3aTeIbHBIM U HOPMAJIbHBIM PacCIpeIeICHUSMU.
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Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIy4yailHBIMH  BEJIMYMHAMH U
pacnpeiesieHUus MU, aKIIEHTUPYIOT BHUMAaHUE OOYYaroIIMXCs Ha OMUCAHUM U M3Y4YECHUU
CIIy4allHbIX SIBJICHHH C TOMOIIBI0 HENpepbIBHBIX (QYyHKIMH. OCHOBHOE BHHMAaHHE
yIeNAeTCs OKa3aTeIbHOMY M HOPMAJIbHOMY pacpeesICHHSIM.

B ydeGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIbHOE U3YUCHHUE CBSI3U MEXIY
CllydyailHBIMH BEJMYMHAMH U OIKCaHHE ATOH CBSI3M C MOMOINBIO KO3 uIeHTa
KOPPEISIUH U €r0 BEIOOPOYHOTO aHasIora. DTH 3JIEMEHTHI COJICPKAHUS Pa3BUBAIOT TEMY
«lnarpaMMbl pacceMBaHUs», U3YYEHHYIO HAa YPOBHE OCHOBHOTO 00IIero oopa3zoBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUH.

Emé oaun snemMeHT coaep:kaHMsl, KOTOPBIM MpeasiaraeTcs Ha O3HAKOMUTEIBHOM
YPOBHE — TOCJIEOBATEILHOCTD CIyYailHBIX HE3aBUCHMBIX COOBITHIA, HACTYIMAIOIINX
B eAuHMIy BpeMeHH. O3HAKOMJICHHE C pacIlpeaeliecHHEM BEpOSTHOCTEH KOJIWYeCTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOLIMN XapaKTep U SBISIETCS aKTyalbHBIM JJIS OYIyIIMX
aOUTypHEHTOB,  TOCTYHAIOMIMX Ha  ydeOHbIe  CHCIHATbHOCTH,  CBSI3aHHBIC
C 00IIeCTBEHHBIMH HayKaMH, IICUXOJIOTUEH U YIIPABIICHUEM.

Ha usyuenue ydyeOHOro kypca «BeposSTHOCTP M CTaTUCTHKA» Ha YINIyOJIEHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kiacce —
34 gaca (1 gac B Hezemio).

COAEPKXAHUE OBYYEHUA
10 KUIACC

I'pad, cBs3ubiil rpad, mytu B rpade: mukibl U nenu. CTeneHb (BaJIEHTHOCTH)
BepiuHbL. ['padsl Ha miockocTu. [lepeBbs.

CrnydaiiHple SKCHEPUMEHTHI (OIBITBI) M CIy4alHbIE COOBITHS. DJIEMEHTapHBIC
coObITUS  (MCXOBI). BeposSTHOCTH CilydaHOro CoOOBITHA. bBIM30CTh YacTOTBI H
BEPOATHOCTU COOBITHH. CiydailHble OMBITHI C PAaBHOBO3MOXKHBIMHM DJIEMEHTAPHBIMHU
COOBITHSIMH.

Onepauun Hajag COOBITUSIMU: TEepeceyeHHe, OObEeIUHEHHE, MPOTHUBOMOJIOKHBIC
coObITus. Jluarpammer Diinepa. @opMyiia COKEHHS] BEPOSITHOCTEH.

VYcioBHass BEpPOSATHOCTb. YMHOMKEHUE BEPOSTHOCTEU. JlepeBO  ciydalHOro
skcriepumenTa. @opmyna monHOM BepositHocTh. Popmyna baneca. HesaBucumsbie
COOBITHSI.

bunapHbIil cinydallHbI ONBIT (MCHBITAHWE), ycnex M Heynada. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCHIBITAHUI 10 MepBoro ycrnexa. llepectaHoBKu u
daxropuain. Yucno coueranuid. Tpeyronapuuk I[lackans. ®opmyna 6mHoma HeroToHa.

Cepusi He3aBUCHUMBIX HcHbITaHuid bepHymmm. Ciy4ailHblii BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaitnasg BennunHa. Pactipenenenue BepossTHOCTER. J(narpaMma pacnpeieneHus.
Onepauun Haj cilydyalHbIMM BeTMYMHAMH. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHui, B TOM YUCJIe T€OMETPUUECKOe U OMHOMHUAIBHOE.
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11 KUIACC

CoBMmecTHOE pacnpeielIeHUE IBYX CIyYalHbIX BelnunH. HezaBucuMeble ciiydaliHbIe
BEJINYHHBI.

MareMaTtnyeckoe OXHUAaHHE CIy4allHOW BenuuuHbl (pacupeneneHusi). [Ipumepsl
NpPUMEHEHUS MAaTEMaTUYECKOTO OKUJaHus (CTpaxoBaHue, JioTepes). MareMaTuueckoe
OXKHJlaHWe OWHAPHOW CIy4alHOW BEIMYMHBI. MaTeMaTHYEeCKOE OXHUIAAHUE CYMMBI
CIIy4aliHbIX BeTUYMH. MaTeMaTHuecKoe OKUAAHUE TEOMETPUUYECKOTO M OMHOMHAIIBHOTO
pacupeneIcHui.

Jlucriepcusi U CTaHJAPTHOE OTKJIIOHEHHME CIyYailHOW BEJMYUHBI (pacHpe/IesICHHUS).
Hucrniepcuss  OMHApHOM  ciaydailHOM  BeNWYMHBI.  MaremMaTH4ecKoe  OXKUJIaHHE
MPOM3BEICHUS U JUCIIEPCHSI CYMMBbI HE3aBUCHUMBIX CIIyYalHBIX BEIWYUH. /ucnepcusa u
CTaHJIaPTHOE OTKJIOHEHHWE OMHOMHAIILHOTO pacmlpesenenus. Jucnepcus u cTangapTHOE
OTKJIOHEHUE F€OMETPUYECKOIO PACIIPEIEICHUS.

HepaBenctBo YeOniméBa. Teopema YeOniméa. Teopema bepnymiu. 3akon
Oonpinx urces. BeiOOpouHBI MeTOa uccienoBaHuil. BeIOOpOUHbIE XapaKTEpPUCTHUKHU.
OrneHnBaHre BEPOSITHOCTU COOBITHS 110 BRIOOPOYHBIM JaHHBIM. [IpoBepka mpoctermmx
TUITOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  cnydaiiHble  BenuuuHbL.  [Ipumepbl. @DyHKIMS  IUIOTHOCTH
BEPOSITHOCTH pacnpenesicHrs. PaBHOMEpHOE paclpe/ielieHue U €ro CBOMCTBA. 3a/JayH,
MIPUBO/IAILINE K TOKAa3aTEIbHOMY PaCIpeIeTICHUIO. 3a1a4u, IPUBOASIINE K HOPMAIIBHOMY
pacnpeneneHno. OyHKIMs IUNIOTHOCTH BEPOATHOCTH ITOKA3aTEIBHOIO PACIPENCICHHUS,
(yHKLHS TTIOTHOCTH BEPOATHOCTU HOPMANbHOTO pacnpeneseHns. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEICIICHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHA. 3ajauyu, MPUBOISIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciayyailHbiX BenuuuH. KoadduuumeHT nuHeitHOW Koppensiuu.
CoBMecTHBIC HAOMIOJCHUS JIBYX BEIUYHMH. BBIOOpPOUHBIN KOADOUIIMEHT KOppEsaIuu.
Paznmuune mexay JIMHEWHOM CBSI3bI0 U NMPUUYMHHO-CIICICTBEHHOU CBs3bl0. JIMHEMHasA
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca o0yJaromuiicst HAy9IUTCS:

CBOOOJHO OIEpUPOBATh MOHATHSAMU: rpad, MIOCKHM rpad, CBSI3HBIN rpad, MyTh
B rpade, 11enb, LUK, IePEBO, CTENEHb BEPUINHBI, IEPEBO CIYyYailHOTO SKCIIEPUMEHTA;

CBOOOJIHO OMEPUPOBATH MOHATUAMMU: CIYYaHBIM IKCIIEPUMEHT (OMbIT), CIyYalHOE
COOBITHE, JJIEMEHTAPHOE CiIy4yailHOe COOBbITHE (DJIEMEHTApHBIM HMCXOJ) CIy4yalHOTO
OTbITa, HAXOAWTb BEPOSATHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXoJUTh U (OPMYJIHUPOBATH COOBITHS: TEpecedeHue, OOBEIUHEHUE JTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, UCTIOJIb30BaTh UarpaMMsbl Jitiepa,
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KOOPJMHATHYIO NPSAMYIO JJIsi PELIeHUS 3aJad, MOJb30BaThCs (POPMYION CIIOKEHUS
BEPOSITHOCTEH JIJI1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA;

OIEpUpPOBATh MOHATUSMHU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, JI€PEBO CIYYaHHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU
COOBITUI C IMOMOILBIO IPABUJIa YMHOKEHHUS, A€pEBA CIIy4allHOTO OIBITA, UCIOJIb30BaTh
dbopMyny monHOM BepoaTHOCTH, Qopmyiny baiieca mpu pemeHHH 3amad, OMpPEnesTh
HE3aBHCUMOCTH COOBITHH 1O (hOpMyJie U MO OPTaHU3AINH CITyYaifHOTO SKCIIEPUMEHTA;

MIPUMEHSATh U3YUEHHbIE KOMOMHATOPHBIE (POPMYIIBI IJIsI IEPEUNCIICHUS JIEMEHTOB
MHOJKECTB, AJIEMEHTApHbIX COOBITUH CIYy4allHOIO OIBITA, PELICHUS 3aJad 10 TEOpUU
BEPOSITHOCTEW;

CBOOO/JIHO ONEpUpPOBATh MOHATUSIMH: OWHAPHBINA CIIy4alHBINA OMNBIT (UCIIBITAHUE),
yCIIEX Y HEeyJa4ya, HE3aBUCUMbIE UCIIBITAHUS, CEpUsl UCIIBITAHUI, HAXOIUTh BEPOSITHOCTH
COOBITUI: B CEpUU HUCIBITAHUH JO MEPBOrO yCIexa, B CEpUH HCMbITaHui bepHymy,
B OIBITE, CBSI3aHHOM CO CIIy4allHbIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OINEpUPOBATh MOHATHAMU: Cly4yallHas BeEJIIMYMHA, paclIpeeseHue
BEPOATHOCTEM, JuarpaMma paclpejesieHusi, OWHapHas CiydailHas BeJIMYHUHA,
reoMeTpuYecKoe, ONHOMHUAJILHOE pacipeiesieHue.

K koniry 11 ki1acca o0yyaromuiics Hay4nuTCs:

ONEPUPOBATH IMOHATUSAMH: COBMECTHOE PACIPEACIECHUE IBYX CIyYalHBIX BEJINYWH,
WCIIOJIb30BaTh TaOJMIly COBMECTHOIO pacHpelesieHusi IBYX  CIy4YailHbIX BEJIUYHMH
JUISl BBIJICJICHUSI PACHpEACICHUsT Ka)XI0M BEJIMYMHBI, OIPEECICHUS HE3aBUCHUMOCTH
CIIyYalHBIX BEJINYHH;

CBOOOZHO ONEpPUPOBATH IOHATUEM MATEMAaTHUYECKOrO OXHUIAHUS CIydaiHON
BEJIMYMHBI (pacrpesiesieHus), MPUMEHATh CBOMCTBA MAaTEMAaTHYECKOTO  OXKHMJIaHUS
NpU PEIICHUH 3a7a4, BBIYUCIATH MAaTEMaTUYeCKOe OXHUAaHWe OMHOMHAIBHOTO U
r€OMETPUYECKOI0 PaCIIpeICIICHUN;

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: JHUCIEPCUSA, CTAHIAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJWYMWHBI, IPUMEHATh CBOMCTBA JUCIIEPCUM CIYYAaWHOW BEJIMYHUHBI
(pactipenienieHusi) TpHW  PEIICHUU 3a7a4, BBIUUCIATH JUCIIEPCUI0 U CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHUAIIBHOTO pacipeieNICHU;

BBIYKCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKHU TIO JIAaHHOW BBIOOPKE M OIICHUBATH
XapaKTEPUCTHUKU  TE€HEpPaJbHOM  COBOKYIHOCTM  JAHHBIX MO  BBIOOPOYHBIM
xapaktepuctukaM. OIIEHUBAaTh BEPOSITHOCTU COOBITHH M TPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIOTE3BI, MOJIb3YSACh H3yUYEHHBIMU PACIPEACICHUSIMHU.
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TEMATHUYECKOE INTAHUPOBAHUE

10 kaace
HazBanue Kommuectso OCHOBHBIE BUJIBI JEATEIIBHOCTH
paznena (TemMbl) 4acoB OcroBHoe coneprkame 00y4aromuXxcst
DneMeHThI Teopuu rpados 3 I'pad, cBsa3HBIM rpad, mpencTaBieHre [IpeacTaBasiTh OOBEKTHI U CBS3H
3aJla4M ¢ OMOMUIbIO Tpada. MEX1y HUIMH C TIOMOIIBIO rpada,
CreneHb (BaJICHTHOCTb) BEPLIUHBI. HAXOJUTh IyTH MEXAY BEpIIMHAMU
[TyTs B rpade. Llenu u nuKIbL. rpada.
I'padbl Ha mitockocTu. [lepeBo Boiaensats B rpade 1enu v HUKJIbL.
CIIy4allHOTO SKCIIEPUMEHTA CtpouTh 1epeBO MO ONMUCAHUIO
CJIy4ailHOT'O OIIbITa, OIMCHIBAThH
Cily4ailHble COOBITHS B TEPMUHAX
JepeBa.
Pemars 3agaun ¢ nomMoipro
rpados
City4aiiHbIE OTIBITHI, 3 Cay4aiiHble SKCIIEpUMEHTHI (OIIBITHI) Briienars u onucsiBaTh

ClIy4aiiHbIe COOBITUS U
BEPOSTHOCTH COOBITUI

U ClTy4aiiHble COOBITUS. DIIeMEHTapHbIE
coObITHs (Mcxoabl). BepostHOCTB
ciyvaitHoro coObiTHs. BeposTHocTn
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITHS B CITy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIOBUS NPOBEACHUS
CIIyYalHOTO OIIBITA.

HaxoauThk BeposITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU UCXOIAMHU
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Onepanun

HaJl MHOKECTBaMU

U COOBITHSIMU.
CrnosxeHue 1 yMHOKEHHUE
BEPOSTHOCTEM.

Y cnoBHas BEPOSATHOCTb.
HezaBucumeie coObITUS

[Tepecedyenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, MPOTUBOTIOJIOKHBIC
coObITusl. DOpMyIia CIOKEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOXKEHNUE BEPOATHOCTEN.

dopMyna yCI0BHOW BEPOATHOCTH.
dopmyia TOJTHOU BEPOATHOCTH.
®opmyna balieca. HezaBucumblie
COOBITHS

Hcnonb3oBath nuarpaMmsl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
IIPY BBITIOJTHEHUH OTIepaIiuii

HaJT COOBITUSAMU.

OueHuBaTh U3MEHEHUE BEPOATHOCTEN
COOBITHI TIO MEpE HACTYTUICHUS
JIPYTUX COOBITHIA B CITy9aiiHOM OTIBITE.
Pemate 3amaum, B TOM ynciie

C UCITOJIb30BAHUEM JIepEBa CIIy4aifHOTO
omnbITa, GOPMYI CIOKEHUS

¥ YMHOKCHHS BEPOSTHOCTEH

DneMeHTbl KOMOMHATOPUKHU

KomMOunHaTopHOE NpaBuio yMHOKEHUS.
IlepectanoBku u (hakTopuan. Yucno
couyeranuil. TpeyronpHuk [lackans.
®opmyna 6uHOMa HeroToHA

DopMyIHpPOBATH U TOKA3bIBATH
KOMOUHATOpHBIE (aKTHI.
Hcnonb30BaTh MpaBUiI0O YMHOKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUTSI TIEPEYUCIICHHS DJIEMEHTOB
Pa3IMYHBIX MHOYKECTB, B TOM YHUCJIC
DJIEMEHTAPHBIX COOBITUH B CITy4ailHOM
OTIBITE.

[Tonb3oBaThes popMyInoi u
TpeyronbHukoM [lackamns

JUTS OTIPEICTICHHSI YHCila COYSTaHHH.
[Ipumensarts Gpopmyny OuHOMA
HrroTona st mpeobpazoBanus
BBIPAKEHUU
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Cepuu nocneoBaTebHBIX ) buHapHsblii ciydaiiHbIN OIBIT Pa30uBaTh CI10KHBIE SKCTICPUMEHTHI

ucnpiTanuid. McnbiTanus (ucmibITaHue), ycrex U Heyjaya. Ha OTAEJIbHBIE UCTIBITAHUS.

bepnymm. He3zaBucumele ncnbiTanus. Pemrars 3a1aum Ha mouck

Crnyqaiinblii BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOM COBOKYITHOCTH no nepsoro ycnexa. Cepus VCTIBITAHUH 10 IEPBOTO yCIIeXa u
HE3aBUCUMBIX UCIIBITAHUN bepHyIun. B CepusX ucnblTaHui bepHyuu,
Cry4aiiHblil BEIOOP U3 KOHEUHOM a TaKXKe B ONBITaX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHOU COBOKYITHOCTHU
[TpakTuueckas padbota C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C HCTIOJIb30BAHUEM BJICKTPOHHBIX dbakToB U PopMys, B TOM YHCIIE B XOJI€
TabIIuUIL MPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKIUI
Cry4aiiHble BEJIMUMHBI 14 Crny4aiinas BenmuunHa. Pactipeenenue OcBauBaTh NOHATHS: CITydalHAs

U pacrpeacicHusI

BeposiTHOCTEW. Jlnarpamma
pacmpeaenenus. Onepannun

HaJl CJIy4alHbIMH BEJIMYMHAMH.
[Ipumeps! pactipenenennii. bunapHas
ciyvaiiHas BennurHa. ['eomerpruueckoe
pacn-penenenue. bunomuansHOE
pacnpenenenue. Marematudeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacpeeneHUe IBYX
CIIy4alHbIX BeJIM4MH. HezaBucumbie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTeMaTU4ECKOr0 OKUIAHHUS.

BEJIMYMHA, pacpeesieHue, Tabnuua
pacrpenenesus, [uarpamma
pacIpeaeieHus.

Haxonuthb 3Ha4€HHsI CYMMBI U
IPOU3BEIACHUS CIIyYalHbIX BEJIMYMH.
Crtpouth OMHApHBIE paclpeaesICHUs
10 OTMCAHUIO COOBITUH B CITyJaitHBIX
onbITax. CTPOUTH U pacO3HABaTh
reOMETPUYECKOE U OMHOMHUATBHOE
pacIpeneseHus.

Pemate 3a1aun Ha BIYMCIICHHE
MaTeMaTHYECKOTO OKUAHUS.
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Marematuueckoe 0>kHu1aHle OMHAPHOM
CIIyYalHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHNE
T€OMETPUUYECKOTO U OMHOMHATBHOTO
pacnpenenenuit. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE. Jlucnepcus
OMHApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa qUCTIEPCHH.
MareMaTn4eckoe 0XKUJaHnE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBHCUMBIX CIIyYalHbBIX BEJIUYHUH.
Jucnepcust OMNHOMUAIBHOTO
pacIpeiesieHusl.

[TpakTudeckas padora

C UCTI0JIb30BAHUEM BJICKTPOHHBIX
Ta0JIUII

CTpOI/ITB COBMCCTHBIC pAaCIIPpCACICHUA.

N3y4dats cBOMCTBAa MATEMATHUYECKOTO
0XKUJIAHUS.

Pemate 3agaumn ¢ moMoipro
W3YUYEHHBIX CBOKCTB.

[To uzyyeHHsIM opMysiamM HaXOJIUTh
MaTeMaTUYECKHUE OKUTaHUS
CIIy4YalHbIX BEJIMYUH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAILHOE
pacIpeeseHus

OcBauBaTh NOHATHS: JUCTIEPCUS,
CTaHJIapPTHOE OTKJIOHEHUE CIIy4YaHOU
BEJINYMHBI.

Haxoaute nucnepcunro

10 PaCIpeICIICHUIO.

N3yuaTe cBOKCTBA AUCTIEPCUMN.

[To u3yuenHsiM hopMysIaM HAXOAUTh
JUCIIEPCUI0 OMHOMHAIBHOTO
pacupenesneHusi, B TOM YHCIIE B XO€
MPAKTUYECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOIT'PAMME

34
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11 KUIACC

Hazsanue KomnuecTBo OcHOBHBIE BUIBI J€SITEILHOCTH
OCHOBHOE€ COJIepKaHUE
paznena (Tembl) 4acoB 00y4aromuXxCst

3aKoH OOJIBIIIHNX YHCET 5 Hepasencto UebrpiméBa. Teopema Pa3ouparth 1oKa3aTesbcTBa TEOPEM.
Yeornimépa. Teopema bepnyiu. OcBauBaTh BHIOOPOYHBIN METO/T
3akoH 0oibIIuX yrcen. BeioopouHbIit HCCIEeI0BaHMN, B TOM YHCJIE B X0JI€
METOJT UCCJICIOBAHUH. MPaKTHYECKON pabOThI
[TpakTrueckas paborta
C UCIIOJIB30BaHUEM DJIEKTPOHHBIX
TaOJIHII

DJIEMEHTBI MATEMATUYECKON 6 ['enepanbHas COBOKYIHOCTb U OcBauBarh NOHATHUSA: T€HEPAJIbHAS

CTaTHUCTHUKU

cilyvaitHasi BBIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMM.
O1ueHka cpegHero U JUCIepCcun
reHepaIbHON COBOKYITHOCTH

C IOMOLIBIO BHIOOPOYHBIX
xapakTepucThK. OLleHUBaHUE
BEPOSITHOCTEH COOBITUI TIO BHIOOPKE.
Cratuctnueckas runores3a. [ IpoBepka
MPOCTEUIINX TUIIOTE3 C HOMOILBIO
CBOWCTB U3YUYEHHBIX PACIPEICIICHUN.
[TpakTudeckas padora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JIHII

COBOKYMHOCTb, BEIOOpPKa, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Boeruucisats BHIOOpOUYHBIE
XapaKTePUCTUKU U HA UX OCHOBE
OIIEHUBATh XapaKTEPUCTUKHU
TEHEPAIBHON COBOKYITHOCTH.
OcBauBarh NOHATHUSA: CTATUCTHYECKAS
TUIIOTE3a.

OrnieHMBaTh BEPOSTHOCTb COOBITUIN U
MPOBEPATH MPOCTEHIITHE TUTTIOTE3bI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0/ MPAKTUYECKOU
paboThl
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HenpepriBHbIE CllyyaliHbIe
BEJIMYMHBI (pacTipeeIICHUs] ),
MOKa3aTeIbHOE U
HOpMaJbHOE pactpeaeIeHus

[IprMepbl HEPEPBIBHBIX CITy4YalHBIX
BeJaMYUH. OyHKINS INIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [ Ipumepsl 3a1a4,
MPUBOSIINX K ITOKa3aTEIIbHOMY

Y K HOPMaJIbHOMY PACIPEACIICHUSIM.
@yHKIMS IIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeJIbHOIO PacIpeleICHUS.
@yHKIMSA ITIOTHOCTH BEPOSTHOCTH
HOPMAaJIbHOTO pacIpeacIeHus

3HAKOMUTHCS TOHATUSIMU:
HEIpEephIBHAA CIIyyaliHasi BEJINYMHA,
HEIPEPBIBHOE PACTIPENIEIICHHUE,
(GYHKIIUS TTTIOTHOCTHA BEPOSITHOCTH.
HaxoauTk BeposiTHOCTH COOBITUI
10 TaHHOM (QYHKIUU

IJIOTHOCTH.

3HAKOMUTBCS C TOHATHSIMU:
II0KA3aTeJIbHOE PaCIIpeaeiICHuE,
HOPMAaJIbHOE PACTPEICIICHHUE.
BriaensaTte no onucanuio cayvyaiHble
BEJIMYUHBI, pACIIPECIICHHbBIC

IO [TOKA3aTEIBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pazbupats npumepsl 3a1a4,
MPUBOJAIIUX K MOKA3aTEIIbHOMY
pacupeneeHruIo U K HOpPMAJIIbHOMY
pacIpeaeiIeHAI0

Pacnpenenenue Ilyaccona

[TocnenoBaTenbHOCTh OJIMHOYHBIX
HE3aBUCUMBIX COOBITHIA.

ITpumep 3agauu, NpUBOAALLIEH

K pacnpenenenuto [lyaccona.
[TpakTudeckas padora

C UCIIOJIb30BaHUEM DJICKTPOHHBIX
TaOJIALL

Briaenste no onucaHuio Cay4ainHoro
ONBITA BEJIMYUHBI, pacCIpeICICHHbIE
1o 3akony Ilyaccona.

Pemiate 3aga4yu, B TOM 4YUCJIE B XO4¢€
MPaKTUYECKON pabOThI C TPUMEHEHHEM
CTaHAAPTHBIX (DYHKITHI SJIEKTPOHHBIX
TaOJIHII
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CBs13b MEXy CITyYalHBIMU
BEJIMYUHAMU

KoBapuanus 1ByxX Ciay4alHbIX
BenuurH. KoadunmueHT koppensium.
CoBMecTHbBIE HAOJIIOICHHS IBYX
BennurH. Bei6opounsiit kosdduiirent
Koppesauu. Paznmuune mexay
JIMHENHOM CBA3BIO U IIPUYUHHO-
CJICZICTBEHHOH CB:A3b10. JInHelHas
perpeccust. [IpakTuyeckas pabora

C MCIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIALL

OcBauBaTh NOHATHSA: KOBapHUAIIHS,
KO3 PUITUEHT KOpPESIUY, JIMHSHHAS
3aBUCHUMOCTb.

OrneHnBaTh XapaKTep CBSI3U MEXKITY
CIIy4aiiHBIMHU BEJIHMYMHAMU, UCXOIS
U3 MPUPOJIbI JAHHBIX U BBIYUCIICHHBIX
XapaKTEPUCTHK.

Hcnonw3oBath 1uarpaMMbl
paccerBaHUsl AJ1s1 U300paKeHUS
COBMECTHOTO pacCEeMBaHUs

JTAaHHBIX.

Haxonuts ko3ppunmeHTsr ocu
JAuarpamMmbl, B TOM YHCIIE B XOJI€
PaKTHUECKON pabOTHI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKITUI

O0o0011eHE 1
cHUCTEMAaTHU3anus 3HAHUHN

11

[IpencraBieHne TaHHBIX C TOMOILBIO
Ta0JIHI] U TUarpaMm, OmucaTeabHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHI C TpUMEHEHUEM (POPMYIT U
rpaduuecKux METO0B
(koopauHaTHas mpsiMasi, 1epeBo,
nuarpamma Diiniepa), ciaydaiHbie

[ToBTOPATH N3Y4YEHHOE 1 BEICTPAUBATH
CHUCTEMY 3HAHUU
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BEJIMYMHBI U paCIIPEICIICHHUS],
MaTeMaTUYeCKOe OKUJIaHne
CIIy4YallHOW BEJTUYUHBI

OBILIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
IMopounoe niiannpoBanue, 10 kiaacc
Ne Tema ypoka KosnuecTBo yacoB Hara Jlomamnee
n/n Bcero Kontposbnbie | I[lpakTuueckue | H3y4eHHMs | 3aJaHHe
padoThI padoThI
Broanoe nosropenue (5 u)

1-4 IToBTOpEeHNE Kypca MAaTeMAaTHKH OCHOBHOM 4 3anaHue B
LIKOJIBI TeTpamu
ITpeoOpaszoBanue BelpaskeHuil. O01acTh ONpeeeHus
¢byHKIMH, cBOMCTBA QyHKIMH. JInHelHbIe 1
KBaJIpaTHbIC YPAaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI.

TpCYTOJ'II)HI/IKI/I, YCTBIPEXYT'OJIbHUKH.
5 Bxoounaa konmponvnaa paboma 1 1
Aureopa.

MHo0:KecTBO JelicTBUTEIbHBIX Ynce]l. MHOro4/IeHbl. PaninonanbHbie ypaBHeHus1 U HepaBeHcTBa. CHCTeMbI JIMHEHHBIX YPaBHEeHMI (24 1)

6 MHO€eCTBO, ONepaly HaJ MHOKECTBAMH U UX 1
CBOICTBa

7 Juarpammsl Diinepa-Benna 1

8 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara sl peleHus 3a1a4
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9-10 Panmonansablie unciia. OOBIKHOBEHHBIE U
JIeCATUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE
HEepUOIMYECKUe 1pooH

11-12 [Ipumenenue npoOeii ¥ MPOLIEHTOB JUIsl PEILIEHUS
IPUKJIAJHBIX 33734

13 JleicTBuTENbHBIE UKCa. PalinoHalIbHBIE U
UppanroHaIbHBIC YHCIIA

14 Apudmerrdeckue oneparuu ¢ 1eHCTBUTSIBHBIMU
YHCITaMU

15 Mopynp IeCTBUTENBHOIO YHACIIA U €70 CBOKWCTBA

16 [TpuGm>xEéHHBIE BRIYMCIICHUS, TIPaBUIa
OKpYTJIEHUs, IPUKUJIKA U OLICHKA pe3yJibTaTa
BBIYMCIICHUI

17-19 OcCHOBHBIE METO/IbI PELIEHUS LIETBIX U JPOOHO-
paLMOHATILHBIX YPaBHEHUH 1 HEPaBEHCTB

20 MHorouseHsl OT 0OIHOM epeMeHHON. JleneHue
MHOTO4JIeHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema
bezy

21 MHorousieHs! ¢ 1enbIMU K03hGUIHEHTaMH.
Teopema Buera

22-23 Pemenue cucrem TuHEHHBIX ypaBHEHUI

24 Marpuia cucTemMsbl TMHENHBIX YPAaBHEHUM.
Ornpenenurens MaTPUIIBI 2%X2, €r0 TEOMETPUUECKUN
CMBICJT ¥ CBOMCTBA; BEIYMCIICHUE €TO 3HAYCHUS

25 Onpenenurens MaTpuipl 2X2, €ro reOMETPUIECKAN
CMBICJI M CBOMCTBA; BBIYMCICHUE €r0 3HAYECHUS

26 [IpumeHneHue onpenenuTens s peleHus] CUCTEMbI
JIMHEUHBIX YPaBHEHUN

27-28 Pemenne nmpukiIaaHbIX 33729 C TTOMOIIBI0 CUCTEMBI

JIMHEUHBIX YPaBHEHUU
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29

Konmpononaa pavoma Nel no meme
«Payuonanvnvle ypasnenus u nepagencmaa.
Cucmembl TUHEUHBIX YPAGHEHUI)

BBenenue B crepeo

I'eomeTpus.

mMeTpuio (23 4)

30

OcHoBHbIE NTpaBUIa N300paKEHUS HA PUCYHKE
IJIOCKOCTH, IapajIeIbHbIX IPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

1

31

[ToHsATHS cTepeoMeTpUn: TOUKA, IpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE IIpaBUIIa
n300pa’keHys Ha pUCYHKE IUIOCKOCTH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB), CEPEIUHbI
OTpe3Ka

32-33

Ilonstus: IEePeCCKaromMureCs II0CKOCTH,
NnepeceKaromuec nmpamMas u JI0OCKOCTb,
MOJIYIIpOCTPAaHCTBO

34-35

MHororpaHHUKH, H300paKEHUE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

36-37

AxcuoMsl CTCPCOMCETPHHU U IIEPBLIC CICACTBUA U3
HUX

38

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE CIEJICTBUS U3
HuX. CriocoObl 3a/1aHUs MPSAMBIX U TIIOCKOCTEH B
npoctpancTBe. O003HAYEHUS IPSMBIX U
IIJIOCKOCTEMN

39-42

N306paxeHue ceueHnit mupamMuibl, Kyoa u pu3Msl,
KOTOpBIE TPOXOAT uepe3 ux péopa. M3obpaxenue

NIEPECEUCHMS TIOJYYEHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOCHHBIX CEUEHUH Pa3HbIMU
[[BETaMH
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43 Merto cienoB I TOCTPOSHUS CEYCHUIA 1
44-45 Mertoa cinenoB s mocTpoeHus ceueHuii. CBoicTBa 2
NIEPECEUCHUM NPAMBIX U IIJIOCKOCTEN
46-49 [TocTpoenue ceueHuii B mupamMue, Kyoe 1mo Tpém 4
ToukaM Ha péOpax. Co3aaHNe BBIHOCHBIX YepTexkKei
U 3aIUCh [1arOB MOCTPOCHHUS
50 [ToBTOpenue mmanumMerpuu: Teopema o 1
MIPOMOPLUUOHANIBHBIX 0Tpe3kax. [Togobue
TPEyroJIbHUKOB
51 IToBTopenue mmannmerpun: Teopema Menenas. 1
Pacuersl B ceueHMsIX Ha BEIHOCHBIX YepPTEkKax.
Hctopus pa3BUTHS INIAHUMETPUN B CTEPEOMETPUH
52 Koumponsnas paboma Ne2 no meme «Axcuomut 1
cmepeomempuu. Ceuenusn»
BeposiTHOCTD M CTATHCTHKA.
DaeMeHTHI Teopuu rpagos (3 u)
53 I'pad, cBs3HBIN Tpad, mpeacTaBiIeHne 3a/1a41 ¢ 1
HOMOIIBIO Tpada
54 Crenenb (BaJleHTHOCTb) BepIIuHBL I1yTh B rpade. 1
Llenu 1 HUKIBI
95 I'padsr Ha mnockocTu. [lepeBo ciyyaitHoro 1
IKCIIEPUMEHTA
CiryuaiiHbl€e ONBITHI, CIy4YaiiHbIe COOBITHS U BEPOSITHOCTH COObITHH (3 1)
56 CrnyyaiiHble S5KCTIEpUMEHTHI (OTBITHI) U CITy4YaiiHbIe 1
COOBITHSL. DJIEMEHTapHBIE COOBITHUS (UCXOIbI)
57 BeposrtHocTs ciydaiinoro coObitust. BepositHocTn 1
COOBITHI B ONBITaX C PABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMHU
58 BepositHOoCTh citydaitHOro coObITHSA. BeposTHOCTH 1

COOBITHI B OIIBITAX C PaBHOBO3MOXKXHbBIMU
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)

OJIEMCHTApPHBIMU COOBITHAMU l ‘

Onepanum HaJL MHOKeCTBAMH M COOBITUAMU. CJ107KeHNEe U YMHOKeHHEe BEPOSITHOCTEH.
YcaoBHas BeposiTHOCTb. He3aBucumblie coobiTHs (5 1)

59 [Tepeceuenue, 00beTMHEHNE MHOXKECTB U COOBITHH, 1
MIPOTUBOMOJIOXKHBIE COObITUSI. DOpMYyJIa CIIOKEHUS
BEpPOSITHOCTEM

60-61 YcnoBHas BEpOATHOCTh. Y MHOKEHHUE 2
BeposATHOCTE. DopMyIia yCIOBHOM BEPOSATHOCTH

62 dopmyna MOTHOU BEPOSTHOCTH 1

63 ®opmyna baiteca. HezaBucumblie coObITHS 1

DeMeHThl KOMOUHATOPUKH (4 U)

64 KoMb6unaTopHOE paBUiIo yMHOKEHHUSL. 1
[TepectanoBku U pakTopuan

65 Uucno coueranwmii. Tpeyronpauk [Tackamns 1

66 ®dopmyna bunoma HerotoHa 1

67 Konmponvnas pavoma Ne3 no meme «I paghui, 1
6€POAMHOCHIU, MHOXMCECMEA, KOMOUHAMOPUKA)

Auredpa
®yuxuuu u rpapukn. CrenenHas GyHKIHUs ¢ meJbIM nmoxka3zartesiem (12 1)

68 @yHK1MSA, ciocoObl 3aaHus GyHKIMU. B3anuMHO 1
oOparHble pynkiun. Komnosunus GpyHkunit

69 I'paduk pyHKIIMN. DIIeMeHTapHBIE TPEOOpaA30BAHUS 1
rpadukoB QyHKIHIA

70 OO6nacth onpeneneHns 1 MHOKECTBO 3HAUCHHI 1

¢ynkunu. Hynu pynkuuu. [IpomexyTku 3HaK
MOCTOSTHCTBA

71 Yérusle u HeuéTHbIe QyHKIMU. [lepronnyeckue 1
¢ynkuuu. [IpomexxyTki MOHOTOHHOCTH (DYHKIIUU

72 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMHA. Hanbonbiee 1
Y HauMeHblIllee 3HaYeHNEe (PYHKITUHN Ha TIPOMEKYTKE




73 Jluneiinas, kBagpaTuyHas U IPOOHO-THHEHHAS 1

byHKIIUN
74-75 DJIeMEHTapHOE UCCIICIOBAaHUE U TIOCTPOSCHUE 2
rpaduKOB STHX (YHKIHNA
76-77 Crenens ¢ 1enbIM nokasarenem. bunom Hetotona 2
78 CreneHHast GyHKIUS ¢ HATYPaIbHBIM H LETbIM 1

nokazatenem. E€ cBoiicTBa u rpaduk

79 Konmponvnaa pavoma Ne4 no meme «Cmenennasn 1
dyukyua. Eé ceoticmea u zpagpury

I'eomerpus
B3aumHoe pacnoJioxkeHue NpAMbIX B npocTpancTie. [lapasielbHOCTh NPAMBIX U IVIOCKOCTeH B mpocTpaHcTBe. [lepneH UKy IsipHOCTD
NPSIMBIX U IJIOCKOCTEN B mpocTpancTie. (39 u)

80 B3anmMHoOe pacronoxxeHune NpsMbIX B IPOCTPAHCTBE. 1
CkpeuBatonuecs npsimbie. [Ipusnaku
CKPEILMBAIOIIUXCSI TPAMbIX. [lapanienbHbie
IpsIMbIE B IPOCTPAHCTBE

81 Teopema o CyIIecCTBOBaHHH M €IMHCTBEHHOCTH 1
IIPSAMOM NapaIICIbHONU JaHHOHN MPSIMOH,
IIPOXOJAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JeXxalen Ha TaHHOU npsiMont. Jlemma o
[IEPECEUECHNH MTAPATUIEIIBHBIX MPSAMBIX IIJIOCKOCTBIO

82 [TapaieapHOCTB TpeX MpsAMBIX. Teopema o TpEx 1
NapaJuIeIbHBIX IPsMBIX. TeopeMa o
CKPELIUBAIOIINXCA IIPSIMBIX

83 [TapamtensHOE TpoekTHpoBaHue. OCHOBHBIC 1
CBOMCTBA MapaJlICIbHOTO MPOSKTHPOBAHHSI.
N300pakeHue pa3HbIX GUTYD B apaJIeIbHOM
MIPOEKLIUA

84 [{enTpasibHask MPOEKIMUA. YTOJ C COHANPABICHHBIMU 1
CTOpPOHAMHU. YTOJI MEX]y NPSIMbIMU




85

3aauM Ha JOKa3aTENIbCTBO U UCCIIEI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

86

[TonsiTHst: MapayIeIbHOCTh MPSMOI U MIIOCKOCTH B
npoctpanctse. [Ipu3Hak napamieabHOCTH NPSIMOM 1
1ockocTy. CBOMCTBA ApaJUIEIbHOCTH MIPSIMON U
IJIOCKOCTH

87

FGOMeTpI/ILICCKI/Ie 3aJa4y Ha BBIYMCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3AHHBIC C ITAPAJJICJIbHOCTBIO
MMpSAMBIX U IUIOCKOCTEH B IMpOCTPAHCTBEC

88

ITocTpoeHune ceueHus, IPOXOIALIETO YEPE3 NTaHHYIO
IIPSIMYIO Ha YEPTEXKE U NapajuIeIbHOrO IpYron
npssMoi. Pacu€r oTHOmIEHMI

89

[TapannenpHast MPOEKIUs, IPUMEHEHHE IS
MOCTPOCHHS CEUCHHI Ky0a 1 apaiesieuie .
CBoiicTBa napajiesenune1a u Npu3Mbl

90

HapanneanHe IIJIOCKOCTH. HpI/IBHaKI/I
napaajaCJIbHOCTH ABYX IUIOCKOCTEH

91

Teopema o napajyenbHOCTH U €IMHCTBEHHOCTH
MJIOCKOCTH, MPOXOAAIIEH uepe3 TOUKY, He
MPUHAJICKAITYIO TaHHOW TIIIOCKOCTH U CIIEJICTBUS
nu3 Heé

92

CaolicTBa napauieabHbIX IIOCKOCTEN: O
NapauIeIbHOCTHU NMPSAMBIX IT€peceUeHUs PH
NIEPECEUEHUH JBYX MapalIEIbHBIX IIJIOCKOCTEN
TPEThEU

93

CBoiicTBa nmapauienbHbIX MJIOCKOCTEN: 00 OTpe3Kax
NapajuIeIbHBIX MPSAMBIX, 3aKIIFOUEHHBIX MEXKITY
NapauIeIbHBIMU IUIOCKOCTSIMU; O IIEPECEUEHNUN
IPSIMOM C IByMSI MMapajjieIbHBIMU TIOCKOCTSIMU
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94 [ToBTopenue: Teopema Iludaropa Ha rrockocTu 1
95 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJILHOTO 1

TPEyroJbHUKA
96 CaoticTBa Ky0a ¥ MPSIMOYTOJILHOTO 1

napaJuiesnenunena
97 Bprumncienue 1iiMH OTpE3KOB B KyOe 1 1

HPSAMOYTOJILHOM NapaJuleNienuIee

Adredopa. Apudmernyeckuii KopeHb N-oii crenenu. Uppaunonanabubie ypaBHeHus (15 1)

98-99 ApudmeTndeckuii KOpeHb HATYpabHOM CTENEHH U 2

€ro CBOMCTBa
100- [IpeoOpa3zoBaHMs YHMCIOBBIX BRIPAKEHUH, 3
102 COJIepIKAIINX CTETIEHH U KOPHU
103- UppanuonanbHblie ypaBHeHUS. OCHOBHBIE METO/IbI 3
105 pelIeHNs UPPalMOHAIbHBIX YPaBHEHUI
106- PaBHOCHIIbHBIC TIEPEX OBl B PEIICHUN 4
109 VPPALMOHAIIBHBIX YPABHEHUN
110- CaoticTBa 1 rpauK KOpHs N-O CTENEHU KaK 2
111 (GyHKIIMM 00paTHOW CTENEHU C HaTypaJIbHbIM

HoKazaTeem
112 Konmponvnaa paooma Ne5 no meme «Ceoiicmea u 1

epaghux Kopna n-oit cmenenu. Uppayuonansnole

YpaséHenua»

I'eomeTpusi. B3anmnoe pacnoJioxkenue npsiMbix B npocrpancrie. [lapajiieibHOCTh NPSAMBIX M IJIOCKOCTEH B MPOCTPaHCTBE.
IMepnenaAnKYJISIPHOCTH MPSMBIX H IJIOCKOCTEl B mpocTpancTie. (39 4) (mpoao/keHne)

113- [lepnieHAUKYIAPHOCTD NPSIMOM U MJIOCKOCTH. 2
114 [Ipu3HaKk nepneHuKyIIpHOCTH NPSIMOU U

TUTOCKOCTH
115 TeopemMa 0 CylIECTBOBAHUH U €TUHCTBEHHOCTH 1

IPSAMOM, IPOXOASAIIEH Yepe3 TOUKY TPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH
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116-

IInockoctu u NEPNCHAUKYIAPHBIC UM IIPSIMBIC B

117 MHOT'OTPaHHUKAX

118- [Tepnenaukyssip u HakaoHHAas1. [locTpoenue

119 NEPIEHAUKYIIAPA U3 TOYKU HA IIPSIMYIO

120- Teopema o Tpéx nmepneHIUKyIsApax (mpsMas u

121 oOpaTHas)

122 YT0a MeXTy CKPEITMBAIOIIUMHUCS TIPSIMBIMU

123 [Touck nepneHANKYISAPHBIX MPSMBIX C IOMOIIIBIO
HEepHEHIUKYIAPHBIX ITIOCKOCTEN

124 OpToroHaiabHOE MPOESKTUPOBAHKE

125- [Toctpoenue ceuenuit Kyda, MprU3Mbl, MPABUILHOM

126 IUPAMHU/JIBI C IOMOILBIO OPTOTOHAJIBHOM MPOEKLINU

127 CuMMeTpus B TPOCTPAHCTBE OTHOCUTEIBLHO
iockocty. [lnockoctu cummeTpuii B
MHOTOTPaHHHKAX

128 [Tpu3Hak neprneHAUKYISPHOCTH NPSAMON U
TUTOCKOCTH KaK CJIEICTBUE CUMMETPUH

129- [IpaBunbHbIe MHOTOTpaHHUKU. Pacuér paccTosHui

130 OT TOYKH JI0 MIJIOCKOCTH

131 CniocoObl OMyCTUTh MEPIEHIUKYIISIPbI: CHMMETPUS,
C/IBUT TOYKH TI0 NMapauleIbHOM MPsIMOi

132 CnBur 1o HenapajieIbHON NPSAMON, U3MEHEHNE
paccTostHUM

133 Koumponvnas paboma Ne6 no meme «Bzaumnoe

Pacnonoicenue RPAMbIX U RIOCKOCmell é
npocmpancmeey
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