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OepnepanbHasi pabovasi mporpamMma Mo Yy4yeOHOMY mpeamery «MaTeMaTukay
(yrinyOnénnblit ypoBeHb) (npeamerHast oonacth «MaremaTuka U uHpopmaTukay) (anee
COOTBETCTBEHHO — IIpOorpaMMa 1o MareMaTHuKe, MaTeMaTHKa) BKIIIOYAET MOSICHUTEIbHYIO
3aMHUCKY, cojliepkaHue OOydeHHUs, IJIAHUPYEMbIE PE3yJbTaTbl OCBOEHUS MPOTrPaMMBbI
0 MaTeMAaTHKe, TEeMAaTH4YEeCKOe TJIaHUPOBAHUE.

[TosicHuTenbHAs 3amKcKa OTpa)kaeT OOIKe LN U 3aJlauyd U3y4YeHUs] MaTEeMaTUKH,
XapaKTEPUCTUKY TCUXOJOTHYECKUX MPEANOChUIOK K €€ H3YyUYeHHUI0 O0Yy4arolUMUcH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TaKXe MOAXOAbl K OTOOpY Cconaep)KaHWs,
K ONpPENENICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType TEMaTHYECKOIo
MJIAHUPOBAHUS.

Conepxanne OOy4eHHMSI pPACKPBIBAET COJlepKaTeIbHbIE JIMHUU, KOTOpPBIE
NpeaIaraloTcs g 0053aTeNbHOT0 M3YYEHHUS B KaXKJIOM KJIAcC€ HA YPOBHE CPEIHErO
obmiero oopa3oBaHusl.

[Inanupyembie pe3ynbTaThl OCBOEHHUS MIPOTrpaMMbl MO MaTE€MAaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METANpeJAMETHbIE pPe3yJdbTaThl 32 BECh NEPHOJ OOyYEeHHS Ha YpPOBHE
cpenHero oomero oOpa3oBaHUs, a TaKKe IMPEIMETHbIE JOCTHKEHHUS OO0ydarolerocs
3a KaXJIbIi ToJ 00y4YeHusl.

HOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo Marematuke yriyOJEHHOTO YPOBHS JUIsl OOyJarOMUXCsl HA YPOBHE
cpenHero oOmiero ooOpazoBanusi pazpaborana Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMCHHBIX MHUPOBBIX TpeOOBaHWH, TPEIBIBIIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHUIO, W TPAAUIMNA POCCUIMCKOTO 00pa3oBanus. Peanmuzanusi mporpaMmbl
Mo  MareMmaThuke  oOecleymBaeT  OBIAJICHHE  KIFOUYEBBIMH  KOMIIETEHITUSMH,
COCTaBIISIIOIIMMHM  OCHOBY [IJI1 CaMOpPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUA,
[[EJIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO W TTO3HABATEIILHOTO PA3BUTHS JTHYHOCTH
00y4Jaromuxcs.

B mporpamme mo matemaTuke y4TEHBI UeH U mojoxeHus «KoHIenmmu pa3BuTus
MareMmaTudyeckoro oOpa3oBanusi B Poccuiickoit @enepanun». B cooTBercTBUU
C Ha3BaHWEM KOHIICTIIINM MaTeMaTHYeCKoe 00pa3oBaHUE JOJDKHO, B YACTHOCTH, PEIIaTh
3amauy oOecrnedyeHusi HEOOXOJUMOro CTpaHe 4Yuciaa OOydYarollMXcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA [JISi TPOAODKCHHS OOpa3oBaHUS IO Pa3InIHBIM
HaIPABJICHHUSIM, BKJIIOYAs TIPEIIOIaBaHNEe MaTEeMATHKH, MaTEMaTHIECKUE HCCIIEIOBAHMS,
paboty B cdepe MHDOPMALMOHHBIX TEXHOJOTMM M JPYrUX, a TaKXkKe OO0ecrneyeHUus
TUTSE K&KJ0TO 00YJaroIerocsi BO3SMOKHOCTH JTIOCTHKEHUSI MATEMAaTHUYECKOU TIOJITOTOBKH
B COOTBETCTBHH C HEOOXOAMMBIM €My YpOBHeM. MIMEHHO Ha pelieHue STUX 3a1ad
HaIleJIeHa IMporpaMMa Mo MaTeMaTHKe yriIyOJIEHHOTO YPOBHSL.

B snoxy uudpoBoil Tpanchopmaiuu Bcex chep YEIOBEUECKOM AESATEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM UEJIOBEKOM 0€3  XOpoIIei
MaTEeMaTUYECKON MOATOTOBKH. JTO OOYCJIOBIIEHO TE€M, YTO B HAIIM JHHU PACTET YHCIIO
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CHEIUANLHOCTEN, CBSI3AHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHEM MAaTeMaTUKHU:
u B cepe HKOHOMHUKH, M B OH3HECE, W B TEXHOJOTMYECKHUX OOJACTIX, WU Jaxe
B TyMaHUTapHBIX cdepax. Takum o0pa3zoMm, Kpyr o0Oy4aroluxcs, M KOTOPBIX
MareMaTUKa CTaHOBUTCS 3HAYUMbBIM MpeaMETOM, (QyHIaMeHTOM oOpa3oBaHusl,
CYILIECTBEHHO pacIliupsieTcs. B HEro BXOJSAT HE TOJIBKO 0Oydaromuecs, IIaHUPYIOIIe
3aHUMATbCSl TBOPYECKOM M HCCIENOBATENIbCKON paboTOM B 00JacTH MaTeMaTHKH,
nHPOpMaTUKHU, (PU3UKU, SKOHOMUKHU U B JAPYrUx oOJACTIX, HO U T€, KOMY MaTeMaThKa
HY)KHa JIJI1 UCTIOJIb30BaHUsI B Tpoeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTH MAaTE€MaTUKU OOYCIOBJIEHA TE€M, 4YTO €€ MNpeaIMeTOM
ABJSIIOTCS (DYHIAMEHTAIIbHBIE CTPYKTYPhI HAIlIET0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTErOpUH
HEONpPENENEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM OIBITE,
JI0 TOCTaTOYHO CJIOXKHBIX, HEOOXOJUMBIX /I Pa3BUTHUSI HAYYHBIX U TEXHOJIOTUYECKUX
unen. bes KOHKPETHBIX MAaTeMaTUYECKUX 3HAHWM 3aTPyAHEHO MOHMMAHUE MPUHIIUIIOB
YCTPOMCTBA M HUCIOJB30BaHUS COBPEMEHHOW TEXHHKHU, BOCIPUITHE W HUHTEPIPETAIUS
pPa3HOOOpPa3HOM  COIMANbHOM, SKOHOMHYECKOW, MOJUTHYECKOM  uH(opManuw,
Manodp(deKTUBHA TOBCEIHEBHAs MpaKTUUecKas HAesTeNbHOCTh. Bo MHorux cdepax
poQeCCUOHATBHOMN NESITEILHOCTH TPEOYIOTCSI YMEHUS BBITTOIHATD PACYEThI, COCTABISATh
QITOPUTMBI, MPUMEHATH (OPMYJbl, TMPOBOJUTH TE€OMETPUUYECKHE U3MEPECHHUS U
MOCTPOCHHUSI, YNTATh, 00pabaThiBaTh, HHTEPIPETUPOBATH U MPEICTABIATH HH(OPMAIIUIO
B BHJI€ TaONuII, qUarpaMm U rpa)ukoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep clydailHbIX
COOBITHUH.

OnHOBpEMEHHO ¢ pacliupeHueM chep MPUMEHEHUS MaTeMaTUKH B COBPEMEHHOM
oOmiectBe BcE€ 0ojee BaXKHBIM CTAHOBUTCA MaTEMAaTUUYECKUW CTUIIb MBIILUICHHUS,
MPOSIBJISIIONINICS B ONpENeNEHHBIX YMCTBEHHBIX HaBblkax. B mporecce uszyueHus
MaTeMaTUKH B apceHal NpUEMOB W METOJIOB MBIIUJICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS MHIYKLMS U I€IYyKLHs, 0000IIeHNE U KOHKPETU3allUs, aHAIIU3 U
CUHTE3, Kiaccu(pUKalus U cUCTeMaTu3alus, adcTparupoBanue u aHanorus. OOBbEeKThI
MaTeMaTUYECKUX YMO3aKJIIOUEHUW, TMpaBUiia MX KOHCTPYMPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKHX  IOCTPOCHMI,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynnpoBaTh, 0OOOCHOBBIBATH M JOKAa3bIBaTh CYXKACHUS, TEM CaMbIM (POPMHUPYIOT
JOTUYECKUN CTWIb MbIIUIeHUsS. Benaymas ponab NOpUHAAICKUT MaTeMaTHUKE
B (hOpPMUPOBAHUU ANTOPUTMHUUECKON KOMIIOHEHTHI MBIIUICHUS U BOCHUTAHUU YMEHUM
NEUCTBOBATh MO 3aJaHHBIM  aJrOpUTMaM, COBEPUICHCTBOBAaThH HW3BECTHbIE U
KOHCTPYHpOBaTh HOBBIE. B mpollecce pemieHusi 3a7ad — OCHOBBI JUIsl OpraHu3aluu
yueOHOM JIeITeNIbHOCTH Ha YpOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpYECKas U
MPUKJIaJIHAS CTOPOHBI MBIIIIJICHUS.

OOyueHne maTeMaTuke AAET BO3MOXKHOCTh pPa3BUBAaTh y OOY4YAIOIIUXCA TOYHYIO,
palMoHAIBHYI0O U MHPOPMATUBHYIO p€uYb, YMEHHE OTOMpPATh HauWOoJiee MOIXOJSIINE
S3bIKOBBIE, CHMBOJIMUYECKUE, TpaduyuecKue CpeicTBa JIsl BBIPAKEHUS CYXKACHUU H
HarJISIAHOTO UX MPEICTABICHHUS.



HeoO6xoauMbIM KOMIIOHEHTOM OOIleld KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUU
ABJIsIETCS 0011lee 3HAKOMCTBO C METO/IaMU MO3HAHUS JEHCTBUTEIILHOCTH, MPEICTABIICHHUE
O MOpeIMeTe U METOJ€ MAaTeMaTUKH, €ro OTIUYHUSAX OT METOJOB E€CTECTBEHHBIX U
rYMaHUTapHBIX HAyK, OO0 OCOOEHHOCTSIX MPUMEHEHHUSI MaTEMaTUKU [JIs pEelICHUs
Hay4YHBIX U MPUKIAAHBIX 3a7a4. Takum oOpa3oM, MaTeMaTUuueckoe 0Opa30BaHNE BHOCUT
CBOI BKJIaJl B pOPMUPOBAHUE OOIIIEH KYIbTYpPhI YEIOBEKA.

W3ydeHne MaTeMaTHKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHHUIO 4YEJIOBEKa,
MOHMMAHUIO KPacoTbl MU U3SIIECTBA MAaTEeMAaTUYECKUX PACCYKIACHUN, BOCIPHUITHUIO
reoMeTpuuecKkux GopMm, yCBOCHUIO 1€ CUMMETPUH.

[IpuopurternsiMu LiensiMu 00ydeHust MatemaTuke B 10—11 kiaccax Ha yriyOaéHHOM
YPOBHE IIPOJOJIKAKOT OCTABATHCS:

dbopMUpOBaHUE LEHTPATBHBIX MATEeMAaTUYECKUX TMOHATHN (YHUCIIO, BEJIUYUHA,
reoMeTpuueckass (Qurypa, TMepeMeHHas, BEpPOSTHOCTh, (QYHKIMS, TPOU3BOAHAS,
MHTETpal1), 00eCIeUnBaIOIUX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMATHUYECKOTO
o0Opa3oBaHusl 00yJarOUIUXCS;

NOJIBE/ICHNE OOYy4YalIIUXCSd Ha JOCTYIHOM [UJIsi HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3M MAaTE€MaTUKHU U OKPYXKAIOIIET0 MUpPA, TOHUMAaHUI0 MaTEMAaTUKHU KaK YacTH
oO011el KyJIbTYphl YETTOBEYECTRA,

pa3BUTHE WHTEJUICKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEW 00yuarommxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIEIOBATEIBCKUX YMEHUM, KPUTHYHOCTH MBIIUICHHUS,
MHTEpeca K U3YYCHHUIO0 MaTeMaTUKH;

dbopmupoBanue (PyHKIMOHAILHOW MaTEMAaTUYECKOM TPAMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTEMaTUYECKHWE AaCHEeKThl B pEAIbHBIX JKM3HEHHBIX CHUTYaIUsAX
U TpU U3YYEHUU JPYruX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYyJIUpPOBaTH HX Ha S3bIKE MaTEMaTUKU U  CO3/1aBaTh
MaTeMaTU4eCKhue MOJENN, MPUMEHSTh OCBOEHHBIM MaTEMAaTHYEeCKUW  ammapar
JUIsL pEelIeHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJ]lay, MHTEPIPETUPOBATH U OILIEHUBATh
MOJIyYEHHBIE PE3YIbTaThI.

OCHOBHBIMH JIMHUSIMU cojiepKaHusl MateMaTuku B 10—11 kiaccax yrimyOn€HHOro
ypoBHSL  sBIstOTCS:  «Uuciaa W BhIUMCIECHUS», «AnreOpa» («Anredpanueckue
BBIpOXKECHUS», «YpaBHEHHs U HEpaBeHCTBa»), «Hauama maTeMaTHueckoro aHaiuza,
«T'eomerpusi»  («['eomerpuueckne Qurypsl u uUX CBoMcTBa», «l3Mepenue
F€OMETPUUECKUX BEIUYUHY»), «BeposSTHOCTH H  CTaTUCTUKay». JlaHHBIE JUHUH
Pa3BUBAIOTCS MapaJlIeIbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOW JIOTUKOW, OJTHAKO
HE HE3aBUCUMO OJIHA OT JPYrOii, a B TECHOM KOHTAaKTe U B3anmozencteun. Kpome sroro,
UX O0BEAMHSET JIOTMYECKasi COCTAaBISIONIAs, TPAJUIIMOHHO MPUCYIas MaTeMaTUKE U
MPOHU3BIBAIONIAS BCE MaTeMaTUYeCKHME KypCchl U COAEp)KATENbHbIE  JIMHUM.
ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHNE «yMEHUE ONEPUPOBATH MOHSATUIAMU:
ONpElEIIEHNEe, AKCUOMA, TEOpeMa, CJENCTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTeNIbCTBO,
PaBHOCUJIbHBIE bopMYyIHUPOBKHY, YMEHHE bopMyIUpoOBaThH oOpaTHoe u
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, MPUBOJUTH MPUMEPhl U  KOHTPIPUMEDHI,



UCIONb30BaTh METOJ, MAaTeMaTU4YeCKOM MHIYKIHMH, MPOBOJUTH JIOKAa3aTEIbHBIE
paccyXJIeHUsi TpU pEIIeHUH 3aJa4d, OILICHUBATh JIOTMUECKYI0 MPaBUIbHOCTH
paccyXJIeHU» OTHOCUTCS KO BCEM Yy4eOHBIM Kypcam, a (pOpMHUpPOBAHHE JTOTUYECKUX
YMEHUW pachpeneseTcs Mo BCeM TrojlaM OOy4eHHUsi Ha YPOBHE CPEIHEro OOIIEero
0o0pa3oBaHMsI.

B cootBercTtBun ¢ ®I'OC COO maTeMaTuka sBiIsSeTCS 003aTeIbHBIM IIPEAMETOM
Ha JIaHHOM YypoBHe oOpa3oBaHusa. Hacrosmieit mnporpamMoll no MaTeMaTHKE
npeAycMaTpuBaeTcss u3ydeHue ydeOHoro mpeamera «MaremaTuka» B pamMKax TpEX
y4eOHBIX KYpCOB: «Airedpa W Hadalla MaTeMaTH4YeCKOro aHanuza», «leomerpus»,
«BeposTHOCTh M cTaTUCTUKa». DPOpMHUPOBaHUE JIOTUYECKUX YMEHHI OCYIIECTBISETCS
Ha MPOTSHKEHUM BCEX JIET OOyYeHHsl Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHWS,
a DJEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEP)KaHUE BCEX HA3BAHHBIX BBINIE YYEOHBIX
KYpCOB.

OOmiee  KOJIMYECTBO 4YacOB, HAMNPABICHHBIX Ha H3y4YCHUE MaTEMAaTHKU
Ha yriayoneHHoM ypoBHe — 544: B 10 knacce —272 vaca (8 yacoB B Henento), B 11 kiacce —
272 yaca (8 4acoB B HEJIEIIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaIaHCKOro BOCIIUTAHMS:

chOPMUPOBAHHOCTh TPAKIAHCKON TMOZHUIMKM OOYJarOMIETOCs] KaK AaKTUBHOTO H
OTBETCTBEHHOI'0 YJI€HAa POCCHUKMCKOTO OOIIECTBA, MPEACTABICHHE O MAaTeMAaTHYCCKHX
OCHOBax ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SABJICHUH, IPOIEAYP TPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHL U JPYroe), YMEHHE B3aUMOJIEHCTBOBATh C COIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIIUSIMH ¥ HA3HAYCHUEM;

2) IaTPMOTHYECKOr0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  POCCHUUCKON TPAXKIAHCKOW HMACHTUYHOCTH, YBaKCHUS
K MpONUIOMY W HACTOSIIEMY POCCUUCKOM MAaTE€MaTUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHUSM POCCHUMCKMX MATEMATHUKOB U POCCHUICKOM MaTEMAaTHYECKOM IIKOJIBI,
UCIONBb30BAaHUE HATUX JIOCTIDKEHHM B JpYrUX Haykax, TEXHOJOrusx, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCUMCKOro Hapoaa, chOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEIACHUSA, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAyKU U JIESITEIBHOCTHIO YUYEHOI'0, OCO3HAHUE JUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OyayIIEro;

4) 3CTETHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajlay, pEIICHUH, pacCyXIECHUM, BOCHPUUMYUBOCTH
K MaT€MaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3nvyeckoro BOCIUTAHMS:

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATh MAaTEMaTHUUYECKHWE 3HAaHHS B HHTEpecax
3I0pOBOTO M 0e€30macHoro obpa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO  (3I0pPOBOE MHUTAaHHWE, COAJAHCHUPOBAHHBIM PEKUM 3aHATHUM W OTJbBIXa,
perynsipHas pusnueckasi akTUBHOCTD), (U3UUECKOE COBEPIIICHCTBOBAHUE MPU 3aHATUSIIX
CIIOPTUBHO-03J0POBUTEIBHON JAESATEIbHOCTHIO;

6) TPy10BOro BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIOOUS, MHTEPEC K Pa3TMIHBIM
chepam mpodecCHOHATBLHOU JESITEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€
MPWIOKCHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccuun u
peal30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh W CIOCOOHOCTH
K MaTeMaTU4YeCKOMy 0Opa30BaHHUIO W CaMOOOpPA30BAHUIO HAa MPOTSHKEHUU BCEH JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B PEIICHUM MPAKTUYECKUX 3a]1ad MaTeMaTHUYeCKON
HAIPaBJICHHOCTH;



7) 3K0JIOTN4€CKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH IKOJIOTMYECKON KYJIBTYpbI, IOHUMAaHUE BIMUSHUS COIUATBHO-
HPKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLIMATIBHOM Cpeibl, OCO3HAHUE
r100aIbHOTO XapakTepa »HKOJOTHMUYECKUX MpoOJieM, OpHEHTAlUsl Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW MJid pelieHus 3a7ad B 00JacTH OKpYXKalollell cpensl,
IJJAHUPOBAHUE TOCTYNKOB U OLIEHKHW WX BO3MOXHBIX MOCIEACTBHUM IS OKPYXKAOIIeH
Cpensl;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU U OOILECTBEHHOW MPaKTUKW, MOHUMaHUE MAaTeMaTUYECKOM HAyKH Kak
chepbl YeTOBEUECKON ACATEIbHOCTH, ATAMOB €€ Pa3BUTUSA U 3HAYUMOCTH IS Pa3BUTHS
IMBWIN3ALIMM, OBJIAJICHHE S3BIKOM MATEeMaTUKH U MaTEMaTUYeCKOM KyJIbTypou
KaK CpEJICTBOM [IO3HAHUSI MHUpPA, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
UCCIIEA0BATENbCKYIO ACSTEIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe n3ydeHus MaTeMaTHKH Ha YPOBHE CPEAHEro oOIiero oOpa3oBaHUs
y oOyuaronierocst Oyayt copMupoBaHbl MO3HABATEIbHbIE YHUBEpCAJIbHbIE y4eOHBIE
JEHCTBUSI, KOMMYHHKATHBHBIC YHHUBEpPCAIbHBIC Y4YEOHBIE IEUCTBHS, PETYISTUBHBIE
YHHUBEPCATbHbBIE yU4eOHBIC EHCTBHUS, COBMECTHAS JCSITCIBHOCTD.

ITo3naBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE TeHCTBUS
ba3oBble joruveckue 1elcTBUS:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHSATUM, OTHOUIEHUU MEXKIY MOHITUSAMH, (HOPMYIHPOBATH OIMPEICICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHbIA MpHU3HAK KilacCH(UKAMK, OCHOBAHUS
TU1s1 000OIIIEHUSI U CPAaBHEHMU S, KpUTEPUU MTPOBOAUMOTO aHAJIN3A,

BOCIIPUHUMATh, (DOPMYIHPOBATH U MPEOOPA30BhIBATH CYKICHUS: YTBEPIAUTEIIbHbBIC
U OTpHUIIaTENIbHBIC, €IMHUYHbBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBIIAITH MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOPEUHS
B (akTax, [aHHBIX, HAOJIOJICHUSIX M YTBEPKICHUSIX, MpeIsiaraTb KPUTEPUH IS
BBISIBJIEHUS 3aKOHOMEPHOCTEMN U MPOTUBOPEUHI;

JienaTh BBIBOJIbI C HCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOYEHNM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSATENBHO JIOKA3aTEIhCTBA MAaTEMAaTUUYECKUX YTBEPXKICHUI
(mpsiMble XU OT TPOTUBHOTO), BBICTpAWBAaTh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOBI,

BBIOMpATh CHOCO0 pelleHus] yueOHOU 3aiaun (CpaBHUBATh HECKOJBKO BApHUAHTOB
perieHus, BeIOUpaTh Hanboee MOAXOIAIUNA ¢ YYETOM CaMOCTOSITEILHO BBIICIEHHBIX
KPUTEPUEB).



Ba3oBble ucciiegoBarebCcKHe 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCJIENOBATENIbCKUA HWHCTPYMEHT TO3HAHWS,
dbopMyIHpoBaTh BOMPOCH], (PUKCHUPYIOIIUE MPOTUBOpEUHE, MPOoOIeMy, yCTaHABIUBAThH
HCKOMOE€ M JJaHHOE, OPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO0, MHEHHUE;

MPOBOAUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIEIOBaHUE
M0 YCTAaHOBJEHUIO OCOOCHHOCTEH MaTeMaTH4YecKoro oObEeKTa, SIBJIICHHUs, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOATENbHO (OPMYIHUPOBATH OOOOIIEHUS U BBIBOJALI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOMIOJEHUS, UCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
PE3yIbTATOB, BHIBOJOB U 00OOIIEHUI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIJIBHUTaTh
MPEANOJIOKEHHUS O €0 PA3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH A€(PUIIUTHI MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOMPOC
Y [T pELICHUS 3a/1a4H;

BBIOMpaTh MH(POPMALMIO W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUAOB U (HopMm
MPECTABICHUS;

CTPYKTYpUpOBaTh HMH(MOpPMAIMIO, MPEACTaBIATh €€ B PA3IUYHBIX (PopMax,
WJUTIOCTPUPOBATh IpaPUUECKH;

OIICHUBATh HAJEKHOCTh MHGOPMALUU MO CAMOCTOSITEIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATh W (POPMYJIUPOBATh CYXKACHUS B COOTBETCTBUU C YCJIOBHUSIMU
U 1IeJIIMU OOIIeHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS O X0y PEIICHUS 3a/laud, KOMMEHTUPOBATh
MOJIYYEHHBIN PE3yJIbTaT;

B XoJe OOCYXIEHHs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelraeMoi 3aJayu, BbICKA3bIBaTh WJECHU, HAIICJICHHbIC HA MOWUCK pEIICHUs,
COMOCTABJISITh CBOM CYXKJEHUSI C CYXKICHUSMH JPYrHUX YYacCTHUKOB JUajora,
OOHapyXUBaTh Pa3jIU4Ue U CXOJICTBO MO3UIMH, B KOppEKTHOU (hopme hopMynupoBaTh
pa3Horjacus, CBOM BO3PAKECHUS;

NPEACTAaBISATh PE3YNbTaThl pEIICHUs 3aJaud, HKCIEPUMEHTa, HCCIEI0BaHMUs,
MPOEKTa, CaMOCTOSATENHLHO BBIOUpATh (QopMaT BBICTYIUIEHUS C YYETOM 3ajad
MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE HeiCTBUA
Camoopranuszanus:

COCTaBJISATh IUIAH, AJITOPUTM PELIEHUS 3a7a4l, BBIOMPATh CIOCO0 pEIeHHS ¢ YIETOM
UMEIOIIUXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(pOpMAIUK.



CaMOKOHTPOJIb:

BJA/IETh HABBIKAMHU ITO3HABATEJILHOM PEQIIEKCUU KAaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUH M MBICIUTENbHBIX IPOIECCOB, HUX pe3yibTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpollecca M pe3ysibTaTa pEelIeHUsT MaTeMaTH4eCKOu
3a/1a4y;

IpeIBUIECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHMKHYTh HpPH pPEIICHUH 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEIU MU YCIOBHUSIM, OOBSICHATh NPUUYUHBI
JOCTUKEHUS WIM HEJOCTHKEHHUS PE3YJIbTaTOB IE€ATEIbHOCTH, HAXOAUTH OIIMOKY, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHAas A€eSITEJILHOCTD:

MOHUMATh U UCTIOIB30BATh MPEUMYIIIECTBA KOMAHHON ¥ UHANBUYAIbHOU pabOThI
MpU pElIeHUH Y4YeOHBIX 3a7ay, MPUHUMATh I€Jb COBMECTHOM JI€ATEeIbHOCTH,
IJJAHUPOBATh OPraHU3allMl0 COBMECTHOM paboThl, pacnpenensTh BHUIBI PaOoT,
JIOTOBApUBATHCS, OOCYXKJaTh MPOLECC U pe3yibTar paboThl, 0000IAaTh MHEHUS
HECKOJIBbKHUX JIOJICH;

y4acTBOBaTh B TIPYNNoOBbIX ¢opmax padoTel (0OCyxaeHusi, oOMEH MHEHUH,
«MO3TOBBI€ IITYPMbI» U UHBIE), BEITIOJIHITH CBOIO YaCTh PabOTHI U1 KOOPAUHUPOBATH CBOU
JIEUCTBUS C IPYTHUMU YJIEHAMH KOMaH/bl, OIICHUBATh KaU€CTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPUSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

IIpenmeTHbIe pe3yJabTaThbl OCBOCHHS (denepanbHON paboueld MOPOrpaMMbI

M0 MaTeMaTUKE MPEJCTaBICHbI MO TojJaM OOYy4YeHHs] B paMKax OTIEIbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jiesiaX HACTOAIIEH MPOTPAMMBI.
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHAS 3AIINCKA

VYyeOHblil Kypc «Anredpa u Hayajla MaTeMaTUYECKOIr0 aHaIu3a» SBJISETCS OJHUM
u3 HauOoyiee 3HAUYMMBIX B IMPOrpaMME CpPeIHEro oOuero odpazoBaHUs, MOCKOJIbKY,
C OJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIBbHYIO 0a3zy M M3Y4EHHsS BCEX
€CTECTBEHHO-HAY4YHBIX KYpCOB, a C JpYrod CTOpPOHBI, (OPMUPYET JIOTMUECKOE U
abCTpakTHOE MBIIUIEHHE OOYy4YaloIIUXCSd Ha YpPOBHE, HEOOXOIMMOM I OCBOEHHS
uH(pOpMaTUKH, OOIIECTBO3HAHUS, MCTOPUM, CIOBECHOCTM U JPYTrUX IUCLHIUIMH.
B pamkax paHHoro ydeOHOro kypca oOydarouiuecs OBJIaJ€BalOT YHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM  Hayku, KoTopas (OpMyIupyer CBOM  JIOCTHOIKCHHS
B MaTeMaTH4ecKoi popme.

VYyeOHbIi Kypc anreOpbl M1 Hayajd MaTeMaTUYECKOTr0 aHAM3a 3aKJIaJbIBAET OCHOBY
IUI  YCHEIIHOTO OBJIAJIEHUs] 3aKOHaMu (U3MKHU, XUMUH, OHOJOTMH, HNOHUMAaHUS
OCHOBHBIX TEHJICHLHMN pPAa3BUTUS SKOHOMUKH U OOIIECTBEHHOW >KM3HH, IO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MUX [UIs JajbHEHnIero oOpa3oBaHHUs M B IOBCEIHEBHOMN
X®U3HU. B TO ke  Bpems  oBinaJeHHe  aOCTPaKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKLUHSAMH aJreOpbl U MaTeMaTHYE€CKOrO0 aHajdu3a pa3BUBACT YMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JIOKa3bIBaTh YTBEPKICHUS
C TNOMOIIBIO MHAYKIMU W pacCyXJaThb JEAYKTUBHO, HCIIOJIb30BaThb OOOOIIEHHE U
KOHKpETH3allMio, a0CTparupoBaHWE€ W aHAJIOTUIO, (QOPMHUPYET  KPEaTUBHOE
U KPUTUYECKOE MBILLIICHHE.

B xone nzydyenus yueOHoro Kypca «Anredpa u Hayaiaa MaTeMaTH4eCKOro aHaInu3a
oOy4aroIuecs MoJly4atoT HOBBIM OIBIT PEIIEHUS IPUKIAIHBIX 33a/1a4, CAMOCTOSITEIIbHOTO
MOCTPOEHUSI MATEMATHMYECKUX MOJEJe pealbHbIX CHUTyaluld, HHTEPIPETALHNH
MOJIYYEHHBIX PEUICHUH, 3HAKOMSTCS ¢ MPUMEPAMH MAaTEMaTHUYECKUX 3aKOHOMEpPHOCTEU
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIJAIOIIMMHCSI MaTEMAaTUYECKUMH OTKPBITUSMH U UX
aBTOpPaMHU.

VY4eOHblil Kypc 001aJaeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM OTEHLIUAJIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4YeOHBIM MaTepuall, CHocOOCTBYIOMIMN (HOPMUPOBAHUIO
Hay4HOTO MUPOBO33PEHUS, TaK U 4epe3 crneluPuky yueOHO! AesITeNbHOCTH, TpeOyromen
MPOJOJDKUTENBHOW KOHLEHTPALMM BHUMAHHMS, CaMOCTOSATEIbHOCTH, AKKYPATHOCTU H
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3ysbTarT.

B ocHoBe meroauku oOydeHHs anredpe M HayajiaM MaTeMaTHYeCKOro aHaiu3a
JEKUT AEATETbHOCTHBIN TPUHIUIT OOyUEHHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hadajlla MaTeMaTH4YECKOrO aHaIM3a»
BBIJICJIEHBI CIEAYIOIINE COAECPKATENbHO-METOANYECKHE TMHUN: «HHUCla 1 BEIYMCIEHUS»,
«DyHkuu u rpagukny, «YpaBHEHHUST U HEpaBeHCTBa», «Hawama maTemMatuueckoro
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aHanuza», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE cCOlEpKATETbHO-METOAUYECKUE
JUHUAU U3Yy4alOTCS Ha MPOTSHKEHUU JIBYX JIET OOy4YEHHsI Ha YPOBHE CPEIHEro oOIlero
o0pa3oBaHMs, ECTECTBEHHO IOMOJHSAS IPYr Apyra U MOCTEHNEHHO HACHIIAACh HOBBIMU
TeMaMH U pazaenamu. J[aHHBIA y4eOHBIH KypC SBISIETCS WHTETPATHUBHBIM, TOCKOJIBKY
o0beuHSIET B ce0e ColepiKaHNEe HECKOJIbKUX MaTeMAaTHYeCKUX TUCLIMIUIMH, TAKUX Kak
anre0pa, TPUTOHOMETPHS, MATEMATUUECKUI aHAJIU3, TEOPUS MHOKECTB, MaTeMaTH4YEeCKast
noruka u apyrue. [lo Mepe Toro kak oOy4aromuecs: OBIaJeBalOT BCE 0ojiee MHPOKUM
MaTeMaTU4YeCKUM  alapaToM, Yy HHUX [OCJIENOBaTelibHO  (GopMHUpyeTCS |
COBEPILIEHCTBYETCSI YMEHHME CTPOUTh MATEMATHYECKYI0 MOJIENh pPealbHOM CHUTYallUH,
MPUMEHSTh 3HAHUS, MOJYYEHHbIE NPU H3YYEHUU YYEOHOro Kypca, MJisd pelIeHUs
CaMOCTOSITEIbHO ~ CPOPMYITUPOBAHHONM  MaTEMaTHMYECKOM  3ajaud, a  3aTeM
WHTEPIPETUPOBATH CBOW OTBET.

ConepkarenbHO-MeTOIMUECKass JuHUSA «Yucna W BBIYUCICHUS» 3aBEPIIACT
(dbopMupoBaHUE HABBIKOB HCIIOIb30BaHUSI JIEUCTBUTEIBHBIX YHCEI, KOTOpOe ObLIOo
HayaTO Ha YpOBHE OCHOBHOro 001miero obOpasomanus. Ha ypoBHe cpemHero o0iero
oOpa3zoBaHusi 0cO00€ BHUMaHHUE YAENsIeTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX
BBIYUCJICHUHM, BKJIIOYAIOIINX B CEOSl UCIOIB30BAHUE PA3TUYHBIX (POpPM 3alMCHU YUCIA,
YMEHHE JeJlaTh NPHUKUIKY, BBIMOIHATH MPHUOMMKEHHBIC BBIUHUCICHUS, OIICHUBATH
YUCJIOBBbIE BBIPAKEHUS, pabdOTaTh € MaTEMAaTHUYECKUMHM KOHCTAaHTAaMHU. 3HaKOMbIE
00y4JaroluMCsl MHOXKECTBA HATYPAIbHBIX, LEJbIX, PAlIMOHAILHBIX U JEHCTBUTEIbHBIX
quces JIOMOJHSIOTCS MHOXKECTBOM KOMILUIEKCHBIX Yhcell. B KaXaoM U3 3TUX MHOXECTB
paccMaTpUBAIOTCA CBOMCTBEHHBbIE €My CIelM(pUUYECKUE 3aJaud U OMEpalU: JIeJICHUE
HalleJlo, OMEPUPOBAHME OCTATKAMU Ha MHOXXECTBE IIEJIBIX YHCEN, O0COOble CBOWCTBA
palMOHANBHBIX W HPPAlMOHAIBHBIX YHCEN, apu(METUUYECKHE OIMepalnu, a TaKkKe
U3BJICUCHUE KOpPHS HATypaJIbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
brnaronaps mocnegoBaTeNbHOMY pACIIUPEHUIO KPYyra HCHOJIb3yeMBbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMU HUX NPUMEHEHHUs [JIsi DPEIICHUs pPa3IudHbIX 3a/1ad
dbopMmupyercsi TpeAcTaBICHUE O €IUHCTBE MaTEMaTUKW KaK Hayku U e€ poiu
B IOCTPOCHUU MOJENEeN peaqbHOro MHpa, IMIUPOKO HCHOIB3YIOTCS 0000IIeHHuE U
KOHKPETHU3allHsl.

JIunus «YpaBHEHUsS 1 HEPABEHCTBAY» PeaTU3yeTcs Ha MPOTSXKEHUH BCETO O0yYeHUs
Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHusl, MOCKOJIbKY B KaxaoM paszzene [IporpamMmbl
MPEAYCMOTPEHO pPEIICHHE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrate oOyuaroniuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJIAMH DEIICHUS PalMOHAIbHBIX, HPPAUOHATIBHBIX,
MOKa3aTeIbHBIX, JOTapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHI, HEPABEHCTB U
CUCTEM, a TaKXe 3aJiad, cojaepxanux napameTpbl. [lonydeHHbIE yMEHHUS IIHMPOKO
UCIIONB3YIOTCS. IPU UCCIIEIOBAHUM (PYHKIHMM C MOMOIIBIO MPOU3BOIHOM, IPU PELICHUN
MPUKIIAIHBIX 337a4 M 3aJlad Ha HAXOXKJCHUE HAUOOJIbIIMX M HAUMEHBIINX 3HAYEHUU
¢byukiuu. JlanHas conepikareiibHas JIMHUS BKJIOYAeT B ceOsi Takke (OpMUPOBaHUE
YMEHUU BBINONHATH pacy€Thl 1o QopMmynaM, mOpeoOpa3oBaHUsi PalMOHAIBHBIX,
UPPAIMOHANBHBIX ¥ TPUTOHOMETPUYECKUX BBIPAKECHHWA, a TakKe BBIPAKCHUMH,
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colepkalux creneHn u Jorapudmbl. brarogaps u3ydeHHI0 anreOpaundeckoro
Marepuana MPOUCXOAUT JajbHEWIllee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUIEHUST 00yJaronuxcsi, GOPMUPYIOTCS HABBIKU JAEAYKTHUBHBIX pacCyXIACHUN, paOOTHI
C CUMBOJILHBIMU (pOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIC
paBeHCTB M HepaBeHCTB. AunreOpa mpemnaraet 3((PEeKTUBHbIE HHCTPYMEHTHI
JUTSl pelieHusl MPaKTUUECKUX U €CTECTBEHHO-HAYYHBIX 3a/1au, HATJISAIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTHU KakK sI3bIKa HAYKHU.

ConepxkarenbHo-mMeTonuueckass  JuHUS  «DyHKIUM W rpaduKku»  TECHO
MepervieTaeTcsl ¢ APYrUMU JIMHUSMU Y4e0HOTO Kypca, MOCKOIbKY B KaKOM-TO CMBICIIE
3aJa€T  MOCIEAOBATENbHOCTh  M3Y4YEHHMs  Marepuana. V3yueHue  CTENEHHOW,
MOKa3aTeIbHOM, Jorapu(@MuUYecko U TPUTOHOMETPUUYECKUX (YHKIIMH, UX CBOWUCTB U
rpauKoOB, HCIOJb30BaHHE (YHKUMI [ pelmeHus 3anad U3 JPYrux y4eOHBIX
MPEAMETOB U peaIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAIN30M, TaK U
C pelieHueM ypaBHEHUM W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAHHUE YIAENSIETCS
(GOpMUPOBAHUIO YMEHHSI BBIpAKATh (POpMYyTaMH 3aBUCHUMOCTH MEXAY pPa3TUYHBIMU
BEJIMYMHAMM, HCCIEIOBAaTh IMOJYy4Y€HHbIE (QPYHKIHUH, CTPOUTh uX rpaduku. Martepuan
ATOM comepKaTeabHON TMHUM HAlleJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOIINX
BBIpaXXaTh 3aBUCHUMOCTH MEXKJy BEJIWYMHAMH B pa3MyHON (opme: aHAIMTUYECKOM,
rpaduueckoi u cioBecHO. Ero nusyuenue cnocoOCTBYET pa3BUTHUIO aJITOPUTMHUYECKOTO
MBIIIUICHUSI, CHOCOOHOCTM K OOOOIIEHHI0O M KOHKPETU3alluu, MCIOJIb30BAHUIO
aHAJIOTUH.

ConepxxarenbHast suHUs «Hauana MareMaTH4ecKOro aHalin3a» IO3BOJSET
CYILIECTBEHHO pACIIUPUTh KPYr Kak MaTeMaTHYeCKHX, TaK M MPUKIAJHBIX 3ajady,
JOCTYIHBIX 00Y4YaIOMINMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CIOXHBIX (DYHKIUHU, ONPEACNSITh UX HAaUOObIINE U HAUMEHBIITUE 3HAUCHUSI, BBIUUCIIATD
momaad Guryp u o0bEMBI Tell, HAXOJUTh CKOPOCTU U YCKOpPEHHUs mpoleccoB. JlanHast
coJiepKaTebHas JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS MaTEMATUYECKUX
MOJIENIe  pea’bHbIX CUTYyallui, TMO3BOJIIET HAaXOAUTh HAWIy4lllee PpEelICHHE
B NPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMHYECKUX, 3ajadaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOTO aHaju3a CHOoCOOCTBYET pa3BUTUIO aOCTPaKTHOTO,
(hopMaNbHO-JIOTUYECKOTO W KPEATUBHOTO MBINIJICHUS, (HOPMUPOBAHUIO YMEHHUI
pacno3HaBaTh NPOSBJICHUS 3aKOHOB MaTEMaTWKU B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaronyecsi y3HaIOT O BBIAAIONIUXCS PE3yIbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKu, U 00 UX aBTOpax.

ConepkarenbHO-MeTOIMUecKast TMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B CEOs
AJIEMEHTHI TEOPUU MHOXKECTB U MATEeMaTUYECKOW JIOTMKU. TeopeTUKo-MHOKECTBEHHbBIE
MpEeACTaBICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJbHOW MaTEMaTUKW M Mpeaiararor
HauOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMN BCE pa3feibl MaTEeMaTUKU U €€
MPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIe MATEMATUYECKUE TUCITUTUIMHBI U UX TPUIIOKEHUS
B enuHoe wenoe. IloaToMy BaXHO AaThb BO3MOXKHOCTH OOY4YarOIIEMYCs IOHMMATh
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEeMAaTHUKU U HCHOJb30BaTh €ro
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JUTSI BBIpQXKEHUSI CBOMX MbICIIECH. JIpyruM Ba)KHBIM MPU3HAKOM MaTeMaTHUKH KaK HayKd
ClelyeT MpPU3HATh CBOWCTBEHHYIO €U CTpPOrocTh OOOCHOBAaHUM U CIIEJJOBaHUE
ONpeNeAEHHBIM TPaBUIaM MOCTPOCHUS JOKa3aTEeNIbCTB. 3HAKOMCTBO C D3JIEMEHTaMU
MaTeMaTUYeCKOM JIOTUKM  CIOCOOCTBYET  Pa3BUTHIO  JIOTMUECKOTO  MBIIUICHHS
00y4Jaromuxcs, MO3BOJSET UM CTPOUTh CBOU PACCYKJCHUS HA OCHOBE JIOTMUYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUUECKOT'O MBIIIIJICHUS.

B yuebHoM kypce «Anredpa u Hayaia MaTeMaTHYECKOr0 aHaIu3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOr0 MOJACIUPOBAHUS, KOTOpBHIE MPU3BAHBI CIOCOOCTBOBATH
(OpMUPOBAHUIO HABBIKOB MOCTPOCHHS MOJENEH pealbHBbIX CUTyallud, UCCIEAOBaHUS
ATUX MOJEJNEeH C TMOMOIIBI0 arfmapata aireOpbl M MaTeMaTHYeCKOro aHallu3a,
MHTEpIpPETAllM TOJYUYCHHBIX pEe3yJabTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbIi
U3 pasliesioB MPOrpaMMbl, IMOCKOJbKY BECh MaTepuanl Y4eOHOTro Kypca IMIHPOKO
UCIONBb3YeTCAd IS PEelICHUs TPUKIAIHbIX 3amad. [lpu  pemieHun peanbHBIX
MPaKTUYECKUX 3aJ1a4 00ydJarolruecsl pa3BUBalOT HAOMI0IATENbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIONb30BATh AHAJIOTUI0, 00001aTh U
KOHKPETU3UpOBaTh MpoliieMy. JlesTenbHOCTh MO0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 3a7]a4 OpPraHU3yeTcs B MPOIIECCE M3YYEHUsI BCEX TeM Y4eOHOTo Kypca
«Anrebpa 1 Hayaa MaTEMaTUYECKOTO aHAIN3ay.

Ha uzydenue yueOHOro Kypca «AnreOpa v Hauyajga MaTEMaTUYECKOrO aHaIU3a»
orBoauTca 272 yaca: B 10 kmacce — 136 gacoB (4 yaca B Hexenmo), B 11 kmacce —
136 gacoB (4 yaca B HEJIETIO).

COIAEPKAHUE OBYUYEHMUSA
10 KJIACC

Yucsia 1 BIYMCICHUS

Pammmonanbubpie yuciaa. OOBIKHOBEHHbIE U JECATUYHBIE JpOOH, MPOLEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [lpumenenue apodeit 1 MPOIEHTOB JJIsl PEIICHUS
MPUKIAAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUN U PEaTbHOM JKU3HMU.

JlelicTBuTenbHple  yucnaa.  PalMoHanpHBIE W HUPPALMOHAIBHBIE  YHCIIA.
ApudmeTrnyeckue onepanuu ¢ AeHCTBUTENLHBIMUA YUCIaMU. MOayJb 1€MCTBUTEIHLHOTO
qucia v ero cBoiictBa. [IpubamkEHHbIE BRIUUCICHUS, TIPABUIIA OKPYTJICHU I, MPUKUIKA U
OLIEHKA PE3yJIbTaTa BEIYMCIICHUI.

Crenens ¢ 1neiasIM mokasareiieM. bunom Hrprotona. Mcnonbp3oBanne nmoaxonsdinen
dbopMbl 3amuCcU  JIEUCTBUTEIBHBIX YHCEN JJISI pEHIeHUs MNPaKTUUYEeCKUX 3alad M
MPEICTABJICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJIbHOW CTETIEHU U €ro CBOMCTBA.

CreneHp ¢ paldOHAJIBLHBIM  TIOKa3aTelleM MW €€  CBOWMCTBAa, CTEIEHb
C JEUCTBUTEIBbHBIM MTOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecssTuuHble U HaTypalbHBIC
norapuMsl.
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CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOIO AapryMeHTa. ApKCHUHYC,
APKKOCUHYC U APKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXKIAECCTBEHHbIE TPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE  ypaBHEHHUsT W ypaBHEHUsA-ciaeAcTBUsA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJbl PEIICHHS IENbIX W APOOHO-PAIMOHANBHBIX YpPaBHEHUU U
HEPABECHCTB. MHOTOWIEHBI OT OJIHOM MepeMEeHHOM. JleeHrne MHOTOWIeHa HA MHOTOYJIEH
c ocratrkoM. Teopema be3dy. Muorownensl ¢ menbiMu koddduuuentamu. Teopema
Buera.

[IpeoOpazoBaHus YUCIOBBIX BRIPAKEHUI, COJIEPKAIINX CTETIEHN U KOPHHU.

HNppaunonanbHble ypaBHEHUA. OCHOBHBIE METOJBI PELICHUS HUPPALUOHAIBHBIX
YPAaBHEHHU.

[lokazarensHble ypaBHEHUA. (OCHOBHBIE METOJbl PEMIEHUS ITOKA3aTEIbHBIX
YPAaBHEHHU.

[IpeoOpazoBanue BhIpaXKEHUN, COAEPKAIIUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHHUs. OCHOBHBIE METOJIbI PEIICHUS JOTapu(PMUUIECKUX
YPAaBHEHHUM.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUN. PenieHre TpUroHOMETPUYECKUX YPABHECHUM.

Pemenne cucrem JIMHENHBIX ypaBHEHHW. MaTpuiia CHCTEMBbI TMHENHBIX YPAaBHEHUN.
Onpenenuteslb MaTpPUIbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA, BBIYUCIICHUE
€ro 3HA4Y€HUs, IPUMEHCHHE ONPEACHUTENS U1 PEIIEHUS CHUCTEMBl JIMHEHMHBIX
ypaBHEHU. Pernenrne npukinaaHpiX 33/1a4 ¢ HOMOIIBIO CUCTEMBI JTUHEUHBIX YPABHCHUM.
HccnenoBanre nocTpOCHHON MOJEIH € MOMOILBIO MAaTPULL U OTIPEACIUTENCH.

[TocTtpoeHHe MaTEMATUYECKUX MOJENIEH pealbHOM CUTyalluM C [OMOIIBIO
YpaBHEHW U HEpaBeHCTB. [IpruMeHeHHE ypaBHEHUHW W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1au U 3a7a4 U3 pa3IudyHbIX 00JIacTell HAYKU U peaibHOM )KU3HH.

DYyHKUMM U TPAPUKH

Oynkuus, crnocoObl 3amaHud (yHKuMM. B3auMHO o00paTHble  (QYHKIUU.
Komnosunust ¢pynxuumii. I'paduk GyHkuu. DnemeHnTapHbie npeodpa3zoBanHus rpadukos
byHKIMA.

OOsacTe ompeAeneHuss M MHOXECTBO 3HaueHuil ¢(yHkuuu. Hymm QyHkoum.
[IpomexyTkn 3HaKONMOCTOSIHCTBA. UETHbIe WM Heu€THble QyHKuuu. llepuoamueckue
byukiuu. [IpomexyTku MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl U MUHUMYMBI (DYHKITUU.
Haubonpuiee n HaMeHblIee 3HaUeHUS (YHKIIMU HA TPOMEKYTKE.

JluneitHasi, kBaapaTU4HasT M JpOOHO-JIMHEWHAs (QYHKIUH. OJIEMEHTapHOE
UCCIIEIOBAaHUE U TOCTPOEHHUE UX I'Pa(UKOB.

CrenenHas (yHKUUS C HaTypajdbHbIM U LEJbIM IOKa3arteneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduk KOpHsS N-OM CTENeHU Kak (YHKIUU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [1OKa3aTeJIEM.
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[lokazaTenbHass u jorapudmuyeckas (QYHKIMH, HX CBOWCTBA H TrpadUKu.
Hcnons3zoBanue rpa@ukoB QyHKINM AJI1 pEUICHUST YPAaBHEHUI.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEACIICHUE TPUTOHOMETPUUECKUX () YHKIIHI
YUCJIOBOTO apryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B peajbHBIX Ipolieccax W siBlieHusX. ['paduku
pEAIbHBIX 3aBUCUMOCTEH.

Hauvana mateMaTHyecKOro anajausa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  MOCienoBarelnbHocTe.  Meton
MAaTEMAaTHYECKOW WHAYKIMA. MOHOTOHHBIE W OTrPAHUYEHHBIC MOCJIEI0BATEIBHOCTH.
Hctopusi BO3HUMKHOBEHHS MATEMATHYECKOrO aHaldM3a KakK aHalu3a OECKOHEYHO
MaJbIX.

Apudmernyeckas u reomeTpuueckas mnporpeccud. beckoHeduHO yObIBaromast
reomeTpuueckass mporpeccusa. CyMmma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKON
nporpeccur. JIMHEWHBIM M SKCHOHEHIMAIbHBIA pocT. YUucno e. dopMyna CI0XKHBIX
MpOUEHTOB. Vcnonb30BaHWE MPOTPECCUU I PEIIEHUS PEANbHBIX 3a7a4 MPHUKIIATIHOTO
XapaxkrTepa.

HenpepsiBHble GyHKIIMM U UX cBoicTBa. Touku pa3pbiBa. ACUMNOTOTHI rpaduKOB
¢bynkuii. CpoiicTBa (YHKIMII HEMPEPHIBHBIX HA OTpe3ke. MeTol HWHTEpBaloB
JUTSL peIlieHHs] HepaBeHCTB. [[pruMeHeHre CBOMCTB HeMPePhIBHBIX (DYHKITUN JJIsl pelieHus
3a/1a4.

[lepBas u BTOpas mnpousBojaHble (yHKIUHU. OnpenencHue, T€OMETPUUECKUU U
(bu3MYeCKUil CMBICI MPOU3BOJIHON. Y paBHEHUE KacaTeIbHOU K IpaduKy QPyHKIIUH.

[IpousBosHbie 3neMeHTapHbIX (yHKIUN. [IpousBogHasi CyMMbl, MPOU3BEACHUS,
YaCTHOTO U KOMIO3UIIUK (PYHKITUM.

MHoxkecTBA U JIOTUKA
MHOX€eCTBO, ONnepanry HaJl MHOKECTBAMM M UX CBOWMCTBA. JlmarpamMmbl Juiepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O armnapara s ONKMCaHUsl PeaIbHbIX
MIPOLIECCOB U SIBIICHUM, MPU PEIIEHUH 3a/1a4 U3 JPYTUX y4€OHBIX MPEIMETOB.
Ompenenenne, TeopeMa, CBOWCTBO MAaTeMaTHYECKOro OOBEKTa, CIEJICTBUE,
JI0OKA3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHUS.

11 KJIACC

Yucia u BIYMCICHUS

HarypanbHbie u nenble yncina. [[puMeHeHrne npu3HakoB JEIMMOCTHU LENBIX YUCEN,
HanbOonpmwui 061Ut nemurensd (ganee — HOJI) u HauMmenbiee oo1iee kpatHoe (janee —
HOK), ocratkoB mo moaymto, anroputma EBkiuga Juisi pelieHusl 3a1ad B LEJbIX
YHUCIIax.

KommiekcHble uncna. AnreOpanueckas U TPUTOHOMETpUueckas (POpMbI 3amucu
KOMIUIEKCHOTO u4uclia. ApupMeTHUEeCKHe OIepaludl ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N300pakeHne KOMIUJIEKCHBIX YKCENl Ha KoopAuHaTHOM miockoctu. Gopmyna Myaspa.
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KOpHI/I Nn-oMl CTEMNEHH M3 KOMIIJIEKCHOIO 4YMCIIA. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII
AJIAA pCHICHU A (1)H31/I‘ICCKI/IX U rCOMCTPUYCCKHUX 3aaa4.

YpaBHeHHsI M HEPAaBEHCTBA

CucreMa U COBOKYNHOCTh YPAaBHEHHUW M HEPABEHCTB. PaBHOCWUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUU c IIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PernieHrne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEUICHUS TTOKA3aTEeIbHBIX U JTOTapu(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEMICHHS NPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PELUICHUS CHCTEM U COBOKYNHOCTEW palHOHAIbHBIX,
UPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPABHEHUH.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMMU.

[IpuMeHeHNE ypaBHEHHUM, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX
3a/lady ¥ 3aJlad U3 pa3Iu4HbBIX 00JlacTeld HayKH M pealbHOM >KU3HU, WHTEpIpEeTaIus
MOJYYECHHBIX PE3YJIbTATOB.

DYyHKUMM U TPAPUKH

I'padux kommozunuu GyHkuid. [‘eomerpuueckue o00pa3bl ypaBHEHUU U
HEPaBEHCTB HAa KOOPAMHATHOM MIOCKOCTH.

Tpuronomerpudeckre GyHKIHHU, UX CBOMCTBA U TPaPUKH.

['paduueckre MeTObI pelicHUs YpaBHEHUN U HEepaBeHCTB. [ paduueckue MeToabl
pelIeHus 3aa4 ¢ NapaMeTpaMu.

Hcnonb3oBanue rpadukoB (QYHKIME JUIsi  UCCIENOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MpPH PEIICHUH 3a]ady U3 JAPYruX Y4eOHBIX
MPEAMETOB U PeaibHOM )KU3HH.

Hauajsia MmaTeMaTH4eCKOro aHajan3a

[IpuMeHeHnne NPOU3ZBOAHON K HCCIENOBaHUIO (YHKIIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxjeHue HamOOJbIIETO W HAUMEHBIIETO 3HAYCHUM HEeNpepbIBHOU
(yHKLIMU Ha OTpPE3KE.

[IprMeHeHne NpOU3BOIHOM JIJTSI HAXOKACHUS HAUJTYUIIETO PEIIEHUS B PUKJIIATHBIX
3a/iauax, AJis ONpeiesIeHHs] CKOPOCTH M YCKOPEHHUsI IIpoliecca, 3aaHHOTo (hOopMyIon uiu
rpauKoM.

[lepBooOpa3Has, = OCHOBHOE€ CBOMCTBO TmepBOOOpa3HbIX. IlepBooOpaszHbie
anemMeHTapHbIX QyHkiuid. [IpaBuna HaX0XKAEHUS TIEPBOOOPA3HBIX.

HNurerpan. I'eoMeTpuyecKknil CMBICI HMHTErpayia. BBIUUCIEHHE OIPEIEIEHHOTO
unrterpaia no ¢popmyne Hetorona—JleitOuuiia.

[IpuMeHeHue MHTErpayia sl HAXOXKACHUS IUIOMIAIe TIOCKUX GUryp U 00BEMOB
T€OMETPUUYECKHUX TETL.

[Ipumepsr  pemenuid  auddepeHMaNbHBIX  ypaBHEHUU. MaTeMaTtuueckoe
MOJICTMPOBAHUE PEAIBHBIX MPOIIECCOB C MOMOIIBIO Tu(depeHIInaNbHbIX YPABHEHUH.
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NPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus: B 10 kiacce oOyJaromuiicss moIyquT CAeAyIOUUe NPeIMETHbIE
pE3yIBTaTHI 10 OTJETBHBIM TeMaM (eepanbHoil paboyelt mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 Hayaa MaTEMaTUYECKOTO aHAIU3ay:

Ynciia 1 BBIYHCIICHUS:

CBOOOJTHO ONEpPUPOBATh MOHATUSIMU: PAIMOHAIILHOE YHUCIO, OECKOHEYHas
nepuoanydecKas Apoob, MPOLIEHTHI, UPPALMOHATIEHOE YHUCIIO, MHOXKECTBA palliOHATBHBIX
U JICVUCTBUTENIbHBIX YUCET, MOAYJIb AEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH IpOOU W MPOLEHTHI IJIs PELICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3TudHbIX
OTpacCJIel 3HAHUW U PEATbHOMN KU3HU;

OPUMEHSITh NPUOIMKEHHBIE BBIYUCICHUS, MpaBUiIa OKPYTJEHUS, NPUKUIKY H
OLIEHKY pE€3yJIbTaTa BEIYUCIICHUN;

CBOOOJTHO OINEPUPOBATH MOHSITHUEM: CTENEHb C IEJbIM MOKa3aTeNieM, UCIIOIb30BaTh
MOAXOAUTYI0 (POPMY 3aMKUCH ACHUCTBUTEIIBHBIX YHCEI JIJISl PEIICHUS TPAKTUUECKUX 3a/1a4
Y MPE/ICTABJIECHUS JaHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHUEM: apU(PMETUUECKUN KOpPEHb HaTypajIbHOUN
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTENIEHb C PAllUOHAIILHBIM MOKa3aTeIeM;

CBOOOJTHO ONIEPUPOBATH MOHITUSIMHU: JTIOTapudM yucia, JIeCATUYHbBIE U HATypaabHbIE
norapudmei;

CBOOOJTHO OINEpUPOBATH MOHATUSIMU: CHHYC, KOCHUHYC, TaHTE€HC, KOTAHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATHh MOHSATHUSIMH: APKCUHYC, APKKOCMHYC M AapKTAHT€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHMUS -CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,;

MPUMEHSIThH PA3JIMYHBIE METO/IbI PEIICHUS PAIIMOHAIIBHBIX U APOOHO-paIlMOHATBHBIX
YPaBHEHU, MPUMEHSITh METOJI HUHTEPBAJIOB JIJIs1 PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHSITUSMHU: MHOTOWIEH OT OJIHOM TepeMEeHHOM,
MHOTOYJIEH C UEIbIMU KO3 (UIIMEHTaMH, KOPHU MHOTOWICHA, MPUMEHSThH JIeJICHUE
MHOTO4JIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mia pemienus
3ajad;

CBOOOJITHO OMEPUPOBATH MOHSATUSIMU: CHUCTEMa JMHEWHBIX ypaBHEHUMW, MaTpHUlla,
ONPENEITUTENb MATPUIIBI 2 X 2 U €r0 TeOMETPUUYECKHUI CMBICH, UCIOJIb30BaTh CBOWCTBA
ompeAenuTenss 2 X 2 s BBIYUCIEHUS €ro 3HAYECHUS, NPUMEHSITh OMNPEACIUTEIN
JUISl PELICHUsI CHUCTEMBbI JIMHEHMHBIX YPaBHECHHUH, MOJAEIMPOBATH pEajbHbIC CUTYAIUU
C TOMONIBIO CHUCTEMBI JIMHEHMHBIX YPABHEHUH, HUCCIEI0BATH MOCTPOCHHBIE MOAEIHN
C TOMOIIBIO MATPUIL U ONIPEAECTUTENEH, HHTEPIPETUPOBATH NOJTYUEHHBIA PE3yJIbTAaT;

UCII0JIb30BaTh CBOMCTBA JIEUCTBUI C KOPHSIMHU JJIs PpeoOpa30BaHuUs BhIPAXKEHUI;
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BBITIOJIHSITh TIPeoOpa3oBaHUsl YHUCJIOBBIX BBIPAKEHUH, COJEpXKAIMX CTEMEeHU
C pallMOHAJIBHBIM [TOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JorapudmoB Jjisi mpeoOpa3oBaHUsl JOrapuGMUUYECKUX
BBIPAXKEHMUII;

CBOOOJTHO OINEpUPOBATH TMOHSATUSIMU: UPPALMOHANIbHBIC, TOKa3aTeJIbHbIE U
norapu(MUYECKUE YpPaBHEHHS, HAXOJUTh HX PEIICHHUS C TMOMOIIbI0O PABHOCHUIIBHBIX
MEePEX0JI0B WU OCYILIECTBIISISI TPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMYIbl JJisi IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJITHO OIEpPUPOBATh MOHITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, IPUMEHSITh
HeoOXxoauMbie (OpPMYNBl JJIsi PEIICHUST OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPAaBHEHHI;

MOJICIUPOBATh pEaJbHbIE CUTYaIlUU Ha SI3bIKE alareOphbl, COCTABIATHh BBIPAXKEHUS,
yYpaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3a/Jaud, HUCCIEAOBAaThb MOCTPOECHHBIE MOJEIH
C MCMOJIb30BAHUEM aIllapaTa ajreopsl.

DYyHKUMH U TpauKu:

CBOOOJHO OIEPUPOBATHh MOHATHAMU: (PYHKIUSA, CHOCOOBI 3aJaHus (DYHKLUH,
B3aUMHO OOpaTHbie (DYHKIIMU, KOMIIO3UIUS (PYHKIUU, Tpaduk (PYyHKIUHU, BHITTOIHITH
aJeMEeHTapHbIe MpeoOpa3zoBaHus TpaPUKOB PYHKIINIH;

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: 001aCTh OMPEACIICHUS U MHOXKECTBO 3HAUCHU I
GbyHKUMU, HYTU QYHKIHAH, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJTHO  OINEpUpPOBaTH  MOHATHSAMU: UYETHBIE U HEUYETHBIE  (PYHKIUH,
nepuonueckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMyMbI M
MUHUMYMBI PYHKI[MU, HAUOOJIbIlIEE U HAMMEHbIIIee 3HAaUeHUE (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: CTeTIEHHAs! (PYHKIIMS C HATYPAIbHBIM U 1IEJIBIM
nokaszateseM, rpaduk CTENEeHHON (PYHKIMU C HATypajdbHBIM M LEJbIM TOKa3aTelieM,
rpaguk KOpHS n-oil cTreneHW Kak (YHKIMU OOpaTHOM CTENEeHH C HaTypaJlbHBIM
MOKa3aTeJeM;

OMEePUPOBATH MOHATUSIMU: JIMHEHHASA, KBaJipaTUYHAsI U IPOOHO-JIMHENHHAsT QYHKIINH,
BBITIOJIHSTH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MTOCTPOCHHE UX rPadUKOB;

CBOOOJTHO OINEpUPOBATH TMOHSTUSIMU: TOKazaTelbHAas U Jiorapudmuyeckas
GyHKIIMU, UX CBOMCTBA U TpaUKH, UCIIOIB30BaTh UX I'PaUKH JJIsl pEIICHUS YPaBHEHUH;

CBOOOJTHO  OMEpUPOBATH  MOHATUSMH: TPUTOHOMETPUYECKAS  OKPYXKHOCTb,
orpeJieJIeHHe TPUTOHOMETPUUYECKUX (PYHKIIUN YUCIIOBOTO apTryMEHTa;

UCIOJIb30BaTh Tpaduku GYHKIUM AJISI MCCIIEIOBaHMS MPOILIECCOB U 3aBUCUMOCTEN
MpU PEIICHUH 3aJlay U3 JAPYruX YYEOHBIX MPEAMETOB M peaJbHOW >KU3HU, BbIpaKaTh
(dhopmysiaMu 3aBUCUMOCTH MEK]1y BETUYMHAMU,

Hauvana matemaTH4ecKoro aHaJim3a:

CBOOOJTHO OINEpUpPOBATh MOHATUSAMU: apuUMETHUYECKass U TeoMeTpuuecKas
nporpeccus, OECKOHEUYHO YObIBalolllas TeOMETpUYEecKass MNpOorpeccusi, JIUHEHHBIH U
AKCIOHEHIMATIBHBIN pocT, (opMylsia CIOXKHBIX MPOLEHTOB, HMETh IPECTaBICHUE
0 KOHCTaHTE;
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UCIIONIb30BAaTh MPOTPECCUM JJISl PEUICHUS pealbHBIX 3a7ay  MPUKIATHOTO
XapakrTepa;

CBOOOJTHO OMEPUPOBATh MOHITUSMH: IOCJIEAOBATENBHOCTh, CIOCOOBI 3aJaHus
MOCJIE/IOBATEIbHOCTEN, MOHOTOHHBIE U OT'PAHUYEHHBIE MTOCIIEIOBATEIbHOCTU, TOHUMATh
OCHOBBI 3apOKJICHUS] MATEMAaTHUYECKOTO aHaN3a KaKk aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATH MOHSITUSMU: HENMpEpbIBHbIE (YHKIIMU, TOUYKH pa3pbiBa
rpaduka QyHKIHUH, aCUMIITOTHI rpaduka QyHKIIUY;

CBOOOJTHO OmepupoBaTh TMOHATHEM: (YHKIMS, HENpepblBHAsS Ha OTpe3Ke,

MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUH IS pellIeHUs 3a]1a4;

CBOOOJITHO OINEpPUPOBATh MOHSATUSMU: TIEpBasi U BTOpas MPOU3BOJIHbIC (YHKIINH,
KacaTelibHas K rpaduky QyHKINY;

BBIYUCIISTh MPOU3BOJHBIE CYMMBI, MMPOU3BE/ICHHS, YaCTHOIO M KOMITO3UIIUU ABYX
(GyHKIMH, 3HaTh TPOU3BOAHBIC JIEMEHTAPHBIX (QYHKIIUH;

UCIIOJIb30BATh T€OMETPUUECKUN U (PU3UUECKUI CMBICT MTPOU3BOAHOM JIJIsl pelIeHUs
3ajad.

MHokecTBa U JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: MHOXECTBO, ONEPALIMK HaJ MHOKECTBAMHU,

WCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar [Jid ONHCAHHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMU: OIpEACIICHHE, TeopeMa, YypaBHEHHUE-
CJIEJICTBHE, CBOICTBO MAaTEMaTUYECKOrO OOBEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenust B 11 kiaacce oOy4aromuiicss moTyduT CAEAYIOIIUE NPEIMETHbIC
pE3yIbTaThI 10 OTJIETBLHBIM TeMaM (eliepaabHOl paboyeil mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 Hayana MaTEMaTUYECKOTO aHAIM3ay:

Yucia 1 BBIYUCJICHUS

CBOOOJTHO OMEPUPOBATh MOHATHSIMU: HATYpaAIbHOE M IIE€J0€ YMCIIO, MHOXECTBA
HATYypaJbHBIX U LEJIBIX YACEIN, UCIIOIb30BaTh MPU3HAKHU NEIUMOCTH Lenbix yucen, HOJL
1 HOK HaTypanbHBIX 4uCeN IS PEMIeHU 3a/1a4, IPUMEHThH alroputM EBkina;

CBOOOJITHO OMIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIO, 3alIUChIBATh HATYpPaIbHbIE
YHUCJIa B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO OINEpUPOBATH TMOHATUSIMU: KOMIUIEKCHOE UHCIO ¥ MHOXKECTBO
KOMIUIEKCHBIX YHMCEJ, TMPEJCTaBIsITh KOMIUIEKCHBIE 4YHClia B anredpandyeckol u
TPUTOHOMETPUUYECKOU (POpMe, BBINOJHATH apU(PMETUUECKUE ONepalrul C HUMHU U
n300paxkaTh Ha KOOPAUHATHOMN MIOCKOCTH.

YI) ABHCHMA U HEPpaBCHCTBA.

CBOOOJTHO OINEpUPOBATH TMOHSATUSIMU: HUPpPALMOHANIbHBIC, TIOKAa3aTEIbHbIE U
norapu(MUYECKUe€ HEPAaBEHCTBA, HAXOAHUTh MX PEIICHUS C MOMOIIbI0 PAaBHOCHIBHBIX
MEePEXO0B;

OCYHIIECTBIISATh OTOOP KOPHEH MPU PEIIEHUH TPUTOHOMETPUUECKOTO YPABHEHUS;
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CBOOOJTHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh
HeoOXxomuMbie (OpPMYNBL ISl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJTHO OINEpUPOBATH MOHSATUSIMHU: CHUCTEMAa W COBOKYMHOCTh YPaBHEHHUH W
HEpPABEHCTB, PAaBHOCUJIbHBIE CHCTEMBI M CHUCTEMBI-CIICJICTBUS, HAXOAWUTh PEIICHUS
CUCTEMBbl M COBOKYIHOCTE€W palHOHAIbHBIX, HUPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
norapu(MUUYECKUX YpaBHEHUM U HEPABEHCTB;

peliath palMoHalbHbIE, UppallMOHANIbHbIC, TTOKa3aTebHbIe, JoTapuPMuIecKue u
TPUTOHOMETPUUYECKHUE YPABHEHHS U HEPABEHCTBA, COJCPIKAIINE MOYJIN U MAPAMETPHI;

MPUMEHSITH TpauuecKre METOIbI JIs pEIICHUs YPaBHEHUN U HEPABEHCTB, a TaK¥Ke
3a/1a4 ¢ rmapameTpamu;

MOJICIUPOBATh peaJbHbIE CUTYallUd Ha SA3bIKE anreOpbl, COCTABIISTH BHIPAKEHMUS,
YpPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J]a4H, UCCIIEIOBATh TOCTPOEHHBIE
MOJIEIM C WCHOJB30BAaHUEM ammapara anreOpbl, HWHTEPOPETUPOBATh MOJTYYEHHBIN
pe3yibTar.

DyHKUMH U TpauKu:

CTpOUTh TrpadUKud KOMMO3UIUU (PYHKIUM C TOMOIIBI0 3JIEMEHTApHOIO
UCCIE0BAHUS U CBOMCTB KOMITIO3UIUU JBYX () YHKIIHIA;

CTPOUTh T€OMETPUYECKHE 00pa3bl ypaBHEHUM M HEPABEHCTB HAa KOOPAMHATHOM
IUIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHSTh QYHKIMU JJIsI MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX MPOIIECCOB.

Hauvana maTtemaTH4ecKoro aHajim3a:

UCIIOJIb30BATh MPOU3BOAHYIO MJI UCCIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI;

HaxoJIUTh HauOOJbIlleE U HaWMEHbIee 3HAYeHUs (YHKIUU HENpPEepbIBHON
Ha OTPE3KE;

UCIIOJIb30BATh ~ MPOMU3BOJAHYIO IS  HAXOXKACHUS  HAWIYYIIEr0  pelIeHUs
B NPUKJIAIHBIX, B TOM YHUCJE COLUAIBbHO-3KOHOMHYECKUX, 3a7adax, JJIsl ONpeaesICHUs
CKOPOCTH M YCKOPEHHS TIpoliecca, 3a1aHHOro (popMynoit win rpadukom;

CBOOOJITHO OMEPUPOBATh MOHATUSIMU: TEPBOOOpa3Has, ONPENeIEHHBIA HHTErpal,
HaxOJIUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX PYHKIIMHI U BBIUUCIATh UHTETpal 0 hopMyIie
Hrrorona—JleiOuuma;

HaXOJIUTh TUIOMIAU TJIOCKUX (GUTYDP U OOBEMBI TE C MOMOIIBIO UHTErpaia;

UMETh TMPEJCTABICHWE O MaTEeMAaTHYeCKOM MOJCIUPOBAHUM HAa IIPUMEpPE
cocTaBieHus: qudpepeHnanbHbIX YPaBHEHUN;

pemiath MOpPUKIAAHBIE 3aJa4yd, B TOM YHCJIE€ COLHUAIbHO-D)KOHOMUYECKOTO H
(hU3UYECKOro Xxapakrepa, CpeJCTBAMU MaTeMaTUYECKOr0 aHAJIK3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haspanue KomnuecTBo OcHOBHbIE BUJIBI JAESATEILHOCTH
OCHOBHOE coziepKaHue
paszena (Tembl) 4acoB oOydJaromuxcs
MHoxkecTBO 24 MHOxk€eCTBO, Onepanuu Hcmonb30BaTh TEOPETUKO-
JEUCTBUTEIIBHBIX YUCEN. HaJl MHOXKECTBAMU U UX CBOICTBA. MHOKECTBEHHBIN anmapar
MHOro4eHHI. Juarpammel Ditnepa — Benna. JUISL OTIMCAaHUs XO1a PELIECHUS

PartmonanbHbie ypaBHEHHS
1 HEpaBEHCTBA.

CucTreMBl THMHEWHBIX
YpaBHEHUU

[IpumeneHnue TeopeTuko-
MHOKECTBEHHOT0 arnmnapara

JUTS pellieHUs 3a/1ay.

Panmonanbubie uncna. OOBIKHOBEHHBIE
U JIECATUYHbBIE TPOOU, TPOLICHTHI,
OECKOHEUYHBIE IEPUOIUYECKUE APOOH.
[Ipumenenue apoOeit U MPOIEHTOB
JUTS peIlIeHUs TPUKIIAIHBIX 3a/1a4.
JlencTBUTENbHBIEC YUCIIA.
PanmonanbHbie U UppanMoOHaIbHbIE
yucia. ApupMeTnueckue onepanuu

C ICMCTBUTENHHBIMU YHUCIIAMH.
Mopyinb 1elCTBUTENBHOTO YUCIA U €T0
cBoiicTBa. [Ipubnuxénnbie
BBIYUCJICHUS, TTPABUJIA OKPYTIICHMUS,
MPUKHUJIKA U OIIEHKA pe3yabTara
BBIYMCJICHUH.

MaTeMaTUYECKUX 3a/1ay, a TaKKe
peabHBIX MPOIECCOB U SABJICHUIA.
OnepupoBaTh NOHATUAMU:
palMOHAIBHOE YMCJI0, OECKOHEUHAs
nepruonyuecKas Ipo0b, MPOIICHTHI;
UPPALMOHAIBHOE U JIEUCTBUTEIBHOE
YUCJI0; MOJIYJIb A€HCTBUTEIHLHOTO
YHCIia; UCIOIh30BaTh 3TH MTOHATHS
MIPU TIPOBEICHUU PACCYKICHUM

1 JI0Ka3aTeNIbCTB, MPUMEHATH ApOo0H
Y MPOIICHTHI IS PEIICHUS
MPUKIATHBIX 3a71a4 U3 Pa3IMUYHBIX
OTpacJieil 3HAHUW U PEATBHOM KU3HMU.
Hcnons3oBaTh NpuOIMKEHHBIE
BBIYUCJICHUS, TIPABUJIa OKPYTIICHUS,
MPUKUJKY U OLIEHKY pe3yJibTara
BBIYMCJICHUH.
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OCHOBHBIE METOABI PEIICHUS IETBIX

U TpOOHO-PAIIMOHAIBHBIX YPaBHEHUM
Y HEPABEHCTB. MHOTOWIEHBI OT OAHOM
MEPEMEHHOM. JleTleHne MHOTOYJIEHA
Ha MHOT'OYJICH C OCTaTKOM. Teopema
besy. MHOro4ieHsl ¢ HEABIMA
kod(ppunmnentamu. Teopema Buera.
Pemenne cucrem TMHENHBIX
ypaBHEHU. MaTpuna cucTeMsl
JMHEWHBIX ypaBHEHUW. Onpeaenurens
MAaTpUILbI 2X2, €ro TEOMETPUUECKUI
CMBICJI M CBOMCTBA; BEIYHCIICHUE €TO
3HAYCHUS; IPUMEHEHHUE ONPEACITUTENS
JUJISL PEIICHUS] CUCTEMBI JINHEUHBIX
ypaBHEHUM. Pelrenne npukiaaHbix
3a71a4 C IOMOIIBIO CUCTEMBI JTUHENHBIX
YpaBHEHUM

[IpuMeHATH pa3InYHbIE METOBI
pelieHus: paloOHaIbHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUH; a TAK¥KE
METOJI HHTEPBAJIOB JIJI1 PELICHUS
HEpPABEHCTB.

OnepupoBaTh MOHATUSIMUA MHOTOYICH
OT OJTHOW MEPEMEHHOM, €r0 KOPHU;
MPUMEHATH JEJICHUE MHOTOWJICHA

Ha MHOTOYJIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis permenus
3ajaad4.

OnepupoBaTh MOHITUAMU: CUCTEMA
JIMHENHBIX YpPaBHEHHI, MATPHIIA,
ONPEACIUTEND MATPULBI.
Hcnonp30BaTh cBOMCTBA
ONpEeaeIUTENs 2 X 2 11 BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEACIUTENN ISl PELIEHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MoaenupoBarh peajgbHbIE CUTyaIUU
C TIOMOUIBIO CUCTEMBI JTUHEUHBIX
YpPaBHEHUM, UCCIEN0BATH
MMOCTPOEHHBIE MOJIENIA C TOMOIIBIO
MATPHI] U ONIPEACTUTENEH,
MHTEPIPETUPOBATH MOJIYYEHHBIN
pe3yJibTaT
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OyHKIUU U TpadUKH.
Crenennast pyHKIus
C IIEJIBIM MOKa3aTesieM

12

@OyHK1MSA, cIOCO0bI 3aJaHus (DYHKIIMH.
B3auMHO oOpaTHbIe () yHKUIUU.
Komnosunus ¢pynkuuid. ['paduk
GbyHKIIMU. DIIeMEeHTapHbIe
npeoOpa3zoBanus rpadukoB (yHKIUH.
OO0nacTh omnpeeeH!uss © MHOXKECTBO
3HaueHud pynkunu. Hynmu GyHkum.
IIpoMeXyTKU 3HAKOIIOCTOSIHCTBA.
YErHble U HEUETHBIE (PYHKIIUU.
[lepuoanueckue QPyHKIIUH.
IIpoMeXyTKM MOHOTOHHOCTHU
¢yHKIMA. MakKCUMyMbl 1 MUHUMYMBbI
¢bynkiuu. Haubonbliiee 1 HaMMeEHbIIIEe
3HayeHue (PYHKIUU Ha IPOMEKYTKE.
Jluneiinas, kBagpaTU4Hast U IpoOHO-
auHenHas QyHKIUU. DIIEMEHTapHOe
HCCIIEIOBAaHUE U TTOCTPOECHHE rpapuKOB
TUX (PYHKIIHII.

Crenens ¢ HEIbIM TOKA3aTENEM.
bunoMm Herorona.

CrenenHas (pyHKLIHS C HATYPAJIbHBIM
Y LIEJIBIM ITOKa3aTeneM. E€ cBoiicTBa

U rpadpuk

OnepupoBaTh NOHATUIMU: QYHKIIUS,
crocoObl 3ajaHusl (PYHKIHMH; B3AUMHO
oOpaTHble (YHKIINU, KOMIIO3UIUS
byukiui, rpaguk PyHkuu, 0061acTh
OTpeJIeTICHUS K1 MHOXXECTBO 3HAYCHUM
byHkiuu, HyIu QyHKIUH,
MIPOMEXKYTKHU 3HAKOMIOCTOSIHCTBA;
TUHEWHas!, KBaJpaTuyHasi, IpOOHO-
TUHEWHAas U CTeneHHas (PyHKIUU.
BrInonHsATh 351eMeHTapHbIe
npeoOpazoBanus rpad@uKoB HYHKIIUM.
3HaTh U YMETb JI0KA3bIBaTh YETHOCTh
WJIU HEYETHOCTh (DYHKIINH,
MEePUOJANYHOCTh (PYHKIIUU, HAXOUTh
MPOMEXYTKH MOHOTOHHOCTH
(yHKIIMU, MAKCUMYMbI 1 MUHUMYMBbI
(GbyHKIIMU, HauOOJIbIlIEe U HAMMEHBIIIEEe
3HaueHue (PYHKIMHU HA TPOMEXKYTKE.
®opMyIUpOBaTh U UILTIOCTPUPOBATH
rpadUUeCcKd CBONCTBA JTUHEHHOM,
KBaJIpaTUYHOM, TPOOHO-TUHEMHON 1
CTENEHHOU (DYHKIIMIA.

Bripaxats GpopMynamu 3aBUCUMOCTH
MEXK]Ty BEJTUYMHAMH.

3HATh OINpENCIICHUE U CBOMCTBA
CTEINEHU C LIENBIM MTOKa3aTeNeM;
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MOAXOSIIYI0 (hopMy 3amucu
JEHCTBUTEIb-HBIX YUCEN JJIs1 PEIICHUs
MPaKTUYECKUX 3aJ]1ay U MPEeACTaBICHUS
JAHHBIX

ApudmeTrnyeckuii KOpeHb 15 Apudmernyeckuii KOpeHb D opMyIUpPOBATH, 3AIMCHIBATH
n-OU CTEICHU. HaTypaJIbHOU CTETIEHU U €ro CBOWCTBA. | B CUMBOJUYECKOU opme
HNppannonansubie [IpeobpazoBaHUs YUCTOBBIX 1 MCTOJIb30BATh CBOMCTBA KOPHS
ypaBHEHUSA BBIPAXKEHUH, COAEPKAIIUX CTEIICHU n-of CTENEeHU JI MPeoOpa30BaHUs
Y KOPHHU. BBIPAXKECHUI.
NppaunoHanbHble ypaBHEHUS. Haxonuts penienus uppanroHaaIbHbIX
OCHOBHBIE METO/IBI PELICHUS YPaBHEHUN C TOMOIIBIO
MppalMOHAIBHBIX YPABHEHHU. PaBHOCUJIBHBIX NIEPEXOAO0B UJIIU
PaBHOCHITBHBIE IEPEXOIBI B PEIIEHUN OCYILIECTBIISISI IPOBEPKY KOPHEM.
MppalMOHAIBHBIX YPaBHEHHUI. Crpouts rpaduk GyHKIIMU KOPHS
CBoiicTBa u rpaduK KOpHS n-On n-ou CTENEeHH Kak o0paTHOM
CTENEeHU Kak PyHKIMU 0OpaTHOU TSt GYHKIUK CTENEHU C HATYPaJIbHBIM
CTEIIEHU C HATYpaJbHbIM MOKAa3aTeIeM MOKa3aTeJieM
[TokazaTenbHas pyHKIHS. 10 CreneHb C palmoHaIbHBIM @opMyIHpPOBATh OMPEICICHNE

ITokasarenbHble ypaBHEHUS

[I0Ka3aTesieM U €€ CBOMCTBA.
[TokazarenpHas pyHKIMS, €€ CBOMCTBA
u rpaduk. Mcnonb3oBanue rpaduka
(GyHKIUU U1 pellieHNs] ypaBHEHUH.
ITokazarenpHble ypaBHEHUA. OCHOBHBIE
METO/Ibl PEHICHHS MTOKA3aTEeIbHBIX
YpaBHEHUM

CTENEHU C PalMOHATIbHBIM
MOKAa3aTeJeEM.

Brinonusate npeobpazoBanus
YUCJIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTENEHU C PalMOHATbHBIM
MOKa3aTeJIeM.

Hcnons3oBath 1udpoBbIe pecypehbl
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JUTSI IOCTpOEHUs rpaduka
MOKa3aTeabHON (DYHKIIMU U U3YUECHUS
€€ CBOMCTB.

Haxonuts pelieHus mokazaTeabHbIX
YpaBHEHUM

Jlorapudmuueckas ¢yHKIIHS. 18 Jlorapudm uncna. CBoiicTBa JlaBathb onpezenenue jgorapudma
Jlorapudmuyeckue norapudma. JlecsTHUHBIE U qyucia; AECITUYHOIO U HaTYpaJIbHOTO
ypaBHEHUSA HaTypaJibHbIE JTOTapU(]PMBI. norapugma.
[IpeobpazoBaHue BIpaKEHUH, Hcnonb30Bath cBOMCTBA JIorapru(pmMoB
coJiepKanux Jorapumaol. U1 peoOpa30BaHus
Jlorapudmuueckast hpyHKIMS, norapu(MUYECKUX BhIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk orapupmMuyecKkoit
Hcnons3oBanue rpadguka GyHKIUH (GyHKIIMU Kak 00paTHOU
JUTS peIlIeHHs] YpaBHEHUH. K MOKAa3aTeJIbHON U UCTIOJIL30BaTh
Jlorapudmudeckre ypaBHEHUSI. CBOICTBA JIOTapuPMUUECKON PYHKIIUU
OCHOBHBIE METOIbI PEIICHUS JUTSI pellieHust 3a1a4.
norapu(MUYECKUX YpaBHEHUM. Haxonuts pemienus
PaBHOCHIIbHBIE TTEPEXO/Ibl B PEIICHUH Jnorapu(MUYECKUX YpaBHEHUM
norapu(pMUYECKUX YpaBHEHUM C TIOMOIIIbIO PAaBHOCUJIBHBIX MEPEXOI0B
WJIU OCYIIECTBIISASI MPOBEPKY KOPHEM
Tpuronomerpuyeckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHus cuHyca,

BBIPAKCHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M apKTaHT€HC YHCIIOBOIO
aprymMeHTa.

TpuronomeTpuyeckas OKpYyKHOCTb,

KOCHHYCa, TAHTCHCA U KOTaHI'CHCA
YHCIIOBOTO apr'yMEHTa; a TaK:Ke
apKCUHYCa, apKKOCHHYCA U
apKTaHTCHCA YHCIIa.
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OTIpEe/ICIICHUE TPUTOHOMETPHUIECKUX
(G yHKIMI 4MCIOBOTO apryMeHTa.
OCHOBHBIEC TPUTOHOMETPUUCCKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUICCKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUIECKUX
YpaBHEHUM

[IpuMeHsATs OCHOBHBIE
TPUTOHOMETpUYECKUE (HOPMYIIbI

TUISL TIpe0Opa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUMN.
[IpuMensaTh POpMYIIBI TPUTOHOMETPUH
JUISL PEIIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM

[locnemoBarensHOCTH
Y POrpeccuu

10

ITociieqoBaTEIbHOCTH, CIIOCOOEI
3aJIaHMsl TIOCJIEI0BATEIbHOCTEH.
MeTon MaTeMaTu4eCcKON WHIYKITHH.
MOHOTOHHBIEC U OTPAaHUYCHHBIC
nocienoBarenbHocTu. Mcrtopus
aHann3a 0ECKOHEUYHO MaJIbIX.
ApubdmMernueckast © TeOMETpUIECKast
MIPOTPECCHUU.

beckoneuHo yOwiBaromias
reoMeTpuuecKast Iporpeccus.
Cymma OeCKOHEUHO yOBIBarOLIEH
reOMETPUYECKON IPOTPECCUM.
JIMHENHEBIN U DKCIIOHSHIINAJILHBIN
pocrt. Hucro e.

dopmyra CI0KHBIX MTPOIICHTOB.
Hcnonb3oBanue nporpeccuu

TUTSL pEICHUSI peaThbHBIX 3a71a9

IPUKIATHOIO XapaKTepa
r (o T r

OnepupoBaTh NOHITUAMU:
MOCJIEI0BATEIbHOCTD, CLIOCOOBI
3aJIaHus TIOCJIEI0BATEIIbHOCTEH;
MOHOTOHHBIE€ U OTPAHUYECHHBIC
MOCJIE/I0BATEIbHOCTH; UCCIIEA0BATh
MOCJIEIOBATEIbHOCTH Ha
MOHOTOHHOCTh M OTPAaHUYEHHOCTb.
[Tosmyyats nipencraBiieHue

00 OCHOBHBIX HJEIX aHAIN3a
OECKOHEYHO MaJbIX.

JlaBatp onpeneneHne
apru(pMeTUUECKON U TEOMETPUUECKOU
nporpeccuu. JlokazpiBaTh CBOMCTBA
apru(pMeTUUECKON U TEOMETPUUYECKOM
MPOTPECCUU, HAXOAUTH CYMMY UJICHOB
MPOTPECCUU, & TAK)KE CYMMY UJICHOB
OeCKOHEYHO yObIBaroIIeH
FE‘OMPTpT/TqP(‘R'Of/’I npnrpe(‘(‘un
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Hcnonb3oBare nporpeccuun

IUISl pELIEHUs 3a1a4 MPUKJIIaJTHOTO
Xapakrep.

[TpumMensaTh PopMyITy CTOKHBIX
MPOLIEHTOB ISl PELICHUs 3a1a4
W3 PeAIbHOMN MPAKTUKU

HenpepbiBHbIE G yHKIINY.
[IponsBoaHas

20

HenpepsiBHbIe QYyHKIINHT U UX
cBoricTBa. Touyka pa3pbiBa.
AcumnToTsl rpadukoB QYHKITUH.
CaoiicTBa (hyHKIMI HENPEPHIBHBIX
Ha oTpe3ke. MeToa NHTEpPBAaIOB

JUTSI pellieHNs] HEPABEHCTB.
[IpuMeHneHue CBOMCTB HEMPEPHIBHBIX
GyHKIUN U1 pellieHus 3a1ay.
[lepBas u BTOpasi pOU3BOAHBIC
¢ynkuuu. OnpexaeneHue,
reoOMeTpUUeCcKuil U PU3NUEeCKuil CMbICT
MPOU3BOAHOM. Y paBHEHHUE
KacaTelIbHOU K rpauKky QyHKIIUH.
[Ipou3BoIHbIE ATIEMEHTAPHBIX
bynkiuii. [IpousBogHas CyMMBI,
MPOU3BEJICHUS, YACTHOTO U
KOMIO3UIIUU (PYHKIUN

OnepupoBaTh MOHATUSIMU: QYHKIIUS
HEeTpepbIBHAS HA OTPE3KE, TOUKa
pa3pbiBa QYHKIMU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOMCTBA HEMPEPHIBHBIX
GyHKIUN 115 pelieHus 3a1a4.
OnepupoBaTh MOHATUSIMU: TIEPBasi U
BTOpasi IPOU3BOJIHbIE (DYHKITUY;
MOHUMATH (PU3UYECKUI U
F€OMETPUYECKHUI CMBICI ITPOXU3BOIHOM;
3aMUChIBaTh YpaBHEHUE KacaTeIbHOM.
Brruucnsats npou3BOAHBIE CYMMBI,
MIPOU3BEJICHUS, YACTHOTO U CIOKHOU
byHKIMH.

N3yyath npou3BOAHBIE 3JIEMEHTaAPHBIX
byHKIMA.

Hcnonbs3oBaTh reoMEeTpUUYECKUN U
(bU3UYECKUil CMBICI MPOU3BOIHOM

JUTS peIlieHUs 3a]1a4
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[ToBTOpenue, 00006IICHNE, 5 OcCHOBHBIE TIOHSTHUSI Kypca areopbl [IpuMeHAT, OCHOBHBIE MOHATHS Kypca
CUCTEMAaTHU3alus 3HAHUM Y HayajJ MaTeMaTHYE€CKOTO aHaIn3a anreOpbl U HaYall MATEMaTUYECKOTO
10 xnacca, o6o01meHue u aHajM3a JJIsl pelIeHus 3a/1a4
CUCTEMaTH3allusl 3HaHU I U3 peajbHOM KUZHU U JPYTUX
IIKOJIBHBIX MPEIMETOB
OBHIIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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11 KJIACC

Haspanue KomnuecTBo OCHOBHOE coAepKaHUE pa3aeiia OCHOBHBIE BUJIBI IESITEIbHOCTH
pasnena (TemMbl) 4acoB (TemBbI) oOydJaromuxcs
HccnenoBanue QyHKIui 22 [IpumeHnenune mpon3BoOAHON CrtpouTth rpaguk KOMIIO3UIIUU

C IMTOMOIIBIO MPOU3BOJHOM

K MCCIIEIOBAHUIO (PYHKIIUI

Ha MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxienrie HauOobIIero u
HaWMEHBIIET0 3HAUEHUsI HEMPEPHIBHOM
(yHKUIMH Ha OTpPE3KE.

[TpumeneHune npon3BoaHOM

JUTSL HAXOXKJICHUS HAWTYUIIIEro
pelieHus: B MPUKJIaAHBIX 3a/lauax,

JUTSI OTIpEJIETICHUSI CKOPOCTH U
YCKOpEHUS MPOIECcca, 3aIaHHOTO
dbopmyIioi unu rpaguKoMm.
Komno3unust hpyHKIIHA.
['eomeTpuueckue 00pa3bl ypaBHEHUHN U
HEPABEHCTB HA KOOPAWHATHOU
MIJIOCKOCTH

(YHKUIHUNA € TOMOILBIO 3JIEMEHTAPHOIO

HCCICOOBAaHUA U CBOMCTB KOMITIO3UIINH.

Ctpouth reomMeTpudecKue oopasbl
YPaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIOCKOCTH.
Hcnonp30BaTh NPOU3BOAHYIO

JUTSL UCclieloBaHusl (PyHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaxXOJIUTh HAauOOJIbIlIEE U HAMMEHBIIIECE
3Ha4YeHUS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3Ke; CTPOUTH rpaduku ¢ yHKIIUI
HAa OCHOBAaHUH IIPOBEIEHHOTO
WCCIICIOBAHUA.

Hcnonp30Bars NpOU3BOAHYIO

JUISL HAXOXKIEHUSI HAWTYYIIErO
pEUICHNs B TPUKIIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-3KOHOMUYECKHX, 33/a4dax,
IUISL ONIPEAEIEHUS CKOPOCTH

Y YCKOPEHHUS Mpouecca, 3a1aHHOTO
dbopmyIioi unu rpaguKoMm.

ITonyuars npencrasieHue
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O IPUMEHEHUH TTPOU3BOTHOM
B PA3JIMYHBIX OTPACIISIX 3HAHUHN

[lepBooOpa3Has u HHTETpaj 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUSIMU:
nepBooOpa3HeiX. [lepBooOpasHbIe nepBooOpa3Has v ONpeIeIEHHBIN
anemMeHTapHbIX pyHkiuid. [IpaBuna unrerpai. Haxoautes nepBooOpasHbie
HaXO0XJICHUsI IEPBOOOPA3HBIX. AIEMEHTAPHBIX (PYHKIUNA U BBIUUCIIATH
HNurerpan. ['eomerpuyueckuii CMbICT uHTterpai no Gopmyne HeroTona—
uHTerpaia. Beruncnenue JleitoHunA.

OnpeIeIEHHOr0 UHTErpaja Mo Haxoauts miomaay miockux Guryp
dbopmyne Hotorona— Jleitonuna. 1 00BEMBI TEJI C TIOMOIIIBIO
[Ipumenenue nnTerpaia OTpeeIEHHOTO UHTETpaa.

JUTS1 HAXOXKJIEHUS TUIoIaaeit 3HAKOMUTBLCSA C MATEMaTUYECKUM
MI0CKUX GUTYpP U 00BEMOB MOJICTTMPOBAHUEM Ha ITPUMEPE
reOMETPUUYECKUX TeJl. mudpepeHIuanbHbIX YPaBHEHUM.
[Ipumeps! pemenuit [Tosmyyats mipeacraBiieHUE O 3HAYEHUU
nuddepeHnanbHbIX YpaBHEHHUIA. BBEJCHHUS TTOHATHUSI HHTErpaJIa
MaremaTuueckoe MOJETUPOBAHHE B Pa3BUTUU MATEeMaTUKHU

peaIbHBIX MPOIECCOB C TOMOIIBIO

nuddepeHranbHbIX YpaBHEHUN

['paduku 14 Tpuronomerpudeckre GyHKIHH, UX Hcnonb3oBath 1udpoBbie pecypehbl

TPUTOHOMETPUUYECKUX CBOMCTBA U rpaduKmu. JUTsl TOCTpOEHUs rpaduKOB

byHKIMIA. OT160p KOpHEU TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX PYHKIIUU U

Tpuronomerpuueckue YPaBHEHUH C [IOMOILIBIO W3Y4YEHHUsI UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPUUYECKOU OKPYKHOCTH. Pemiats TpuroHoMeTpUUECKUE
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Pemenne TpuronoMeTpudeckux
HEPABEHCTB

YPaBHEHHUS U OCYIIECTBIIATH OTOOP
KOpPHEU C TOMOIIBIO
TPUTOHOMETPUUECKON

OKPYKHOCTH.

[IpuMensaTh POpMYIIBI TPUTOHOMETPUH
JUTS pEIlIeHHs] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnons3oBath 1iudpoBbIe pecypehbl
JUTSI TOCTPOEHUS U UCCIIEIOBAHUS
rpa@ukoB QyHKIMI

HNppaumnonanbHele,
MOKa3aTeJbHBIE U
norapuMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IBI PELICHUS
MOKAa3aTeIbHBIX U JIOTApUPMUUECKUX
HEpPABEHCTB.

OCHOBHBIE METOIBI PELICHUS
VMppalMOHAIBHBIX HEPABEHCTB.
['paduueckue meToabl pereHus
MppalMOHAIIbHBIX, IOKA3aTEIbHbBIX U
jgorapu(pMUUECKUX YpPaBHEHUHN U
HEPABEHCTB

[IpuMeHsTh CBOMCTBA MOKa3aTeIbHOU
1 gorapupMudeckon GyHKIun

K PELIECHUIO TTOKa3aTeIbHBIX U
norapu(pMUYECKUX HEPABEHCTB.
OO6ocHOBaTh PAaBHOCUIBLHOCTD
MEePEX0/JI0B.

Pemiats uppanvoHagbHbIe U
KOMOMHUPOBAHHBIE HEPABEHCTBA,

C TIOMOIIbIO PABHOCUJIBHBIX
MePEX0/JI0B.

Hcnons3oBath rpaduueckue METOIbI
Y CBOMCTBA BXOJIAIINX B YPAaBHEHHE
WJIM HEPaBEHCTBO (PYHKIUI

JUTSI peIlieHUs] 3a]1a4u
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KomrmnekcHeie uncia 10 KommnekcHbie uncna. Anredpanueckass | OnepupoBaTh MOHITUSIMU:
U TpUrOHOMeTpuyecKas (POPMBI 3aMIUCH | KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIIUJIEKCHOTO YHCJIA. KOMIUJIEKCHBIX YU CETL.
ApudmeTrnyeckue onepanuu [IpencraBnsiTh KOMIUIEKCHBIE UUCTIA
C KOMIUUIEKCHBIMU YHCJIAMU. B anreOpanyeckoil u
N300pakeHne KOMIUIEKCHBIX YHCel TPUTOHOMETPUYECKOU PopMme.
Ha KOOPJMHATHOM TIOCKOCTH. Brinonusate apudmernueckue
®opmyna Myaspa. Kopau n-oit Omnepaluy ¢ HUMMU.
CTEIEHU U3 KOMIUIEKCHOTO YU CJIa. N300paxkaTh KOMILUIEKCHBIE YUCA
[IpruMeHeHNEe KOMIUIIEKCHBIX YHCEI Ha KOOPJIMHATHOM TIOCKOCTH.
TSl petieHust GU3NYEeCKUx 1 [TpumensTs popmyny MyaBpa u
F€OMETPUYECKHUX 3a/1a4 MOJIy4aTh MPEACTABIEHNE O KOPHIX
n-OU CTENEHH U3 KOMIUIEKCHOTO YHCIIa.
3HaKOMUTHCS C MPUMEPAMHU
MPUMEHEHHS KOMIUJIEKCHBIX YMCEN
JUISL PELIEHUS] TEOMETPUUYECKUX U
(dbuznyeckux 3aaau
HarypanbHble U Lenble yucia 10 HarypanbHble u nensie unca. OnepupoBaTh MOHATUSIMUA:

[IpuMeHeHne Npu3HaKoB JECITUMOCTH
nensix yucen, HOJl u HOK, octarkos
10 MOAYJIIO, alropuTMa EBKuaa

JUJISL pEIICHUS 3a7a4 B IEJIbIX YUCIIax

HaTypAJIBHOE U LIEJIOE YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEJIBIX
qUCEe.

Hcrnons30BaTh NPU3HAKU JETUMOCTH
LIEJIBIX YUCEN; OCTATKH 110 MOYJIIO;
HO/I n HOK HarypanbHBIX yncedn;
anroput™ EBKknuaa mis pemeHus
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3agad.

3anuchIBaTh HaTypaJbHbIC Y CJId

B Pa3/IMYHBIX IMO3MITMOHHBIX CUCTEMAX
CUMCJICHUA

CucreMsl pallMOHAIbHBIX, 12 CucreMa 1 COBOKYITHOCTh YPaBHEHUM. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppalMOHAIIbHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPaBHEHUU U
MOKa3aTeJIbHBIX CJIEACTBHS. HEPABEHCTB; PEIIEHUE CUCTEMBI HIIH
U Jorapu(MUYECKUX OCHOBHBIE METO/IBI PEUICHHS] CUCTEM U | COBOKYIIHOCTHU; PABHOCUJIBHBIE
ypaBHEHU COBOKYITHOCTEH pallMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIEICTBUSI.
MppalMOHAIIbHBIX, IOKA3aTEIbHbBIX U Haxonuth peuieHust cucrteM u
Jorapu(pMHUUYECKUX YPABHEHUH. COBOKYITHOCTEH LEJIBIX
[IpumeHenune ypaBHeHUH, CUCTEM U PalMOHAIBHBIX, UPPALIUOHAIIbHBIX,
HEPABEHCTB K PEUICHUIO MOKA3aTEIbHBIX U JIOTApU(PMUUECKUX
MAaTeMaTHYECKHUX 3a7a4 U 3a7a4 YPaBHEHUW U HEPABEHCTB.
U3 pa3IMYHbIX 001acTel HayKu U [IpuMeHATh CHCTEMBI YpABHEHUI
peanbHOM KU3HU, UHTEPIIPETALUS K PELICHUIO TEKCTOBBIX 3a]1a4
MOJTyYE€HHBIX PE3YIbTATOB U3 pa3lInuHbIX 00JacTel 3HAHUN U
peanbHOU KU3HU; UHTEPIPETUPOBATH
MOJTYYECHHBIE PEIICHUS.
Ucnons3zoBath nudpossie
pecypebl
3agauu ¢ mapameTpamMmu 16 PannonaneHbie, nppainoHaIbHbIE, Bre16upars cioco0 perieHus

noKazaTesbHbIe, JIorapuMHUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

pPalMOHAIBHBIX, UPPALTUOHAIIbHBIX,
MOKa3aTeIbHBIX, TOTapuPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM
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C IMapaMeTpamHu.
[TocTpoenue u ucciengoBanue
MaTEMaTUYECKUX MOJIEJICH peaTbHbIX
CUTYallMil C TOMOIIBIO YPaBHEHUH,
CHCTEM YPABHECHHI U HEPABECHCTB

C ImapaMeTpamu

Y HEPABEHCTB, COJIEPXKAIIUX
MOJIYJIU Y MTAPaMETPBHI.

[IpuMensTh rpaduyeckue u
AHAJIMTUYECKUE METOJbI JJIsl PEIICHUS
YPaBHEHU U HEPABEHCTB

C IapaMeTpamu, a TaKkKe
uccienoBanue (pyHKIMA METOgaMu
MaTeMaTH4YECKOI0 aHAJIN3a.

CTpouTh U UCCIEN0BATh
MAaTEMATHYECKUE MOJIETN PEATBbHBIX
CUTYallMi C IIOMOILBIO YPAaBHEHHU,
HEPABEHCTB U CUCTEM

C mapameTpamu

IToBTOpEHmEe, 00600I1ICHHE,
cucTeMaTHu3alus 3HaHUN

16

OCHOBHBIE TTOHSTHS U METOMBI Kypca,
000011IeHE U CUCTEMATHU3AIM 3HAHUI

MopenupoBath peaibHbIE CUTYalUH
Ha S3BbIKE aIreOphl, COCTABIATH
BBIpa)XXCHUSI, YpaBHEHMUSI, HEPABEHCTBA
U WX CUCTEMBI 10 YCIIOBUIO 3a]1a4H,
UCCIEe0BaTh MOCTPOCHHBIE MOJIETTU

C UCIOJIb30BAHKUEM arrapara aiareOpsl,
UHTEPIPETUPOBATH MOTYyYECHHBIN
pe3yJbTar.

[IpumMensTs QyHKIIUN

JUTSI MOJICJIUPOBAHUSI M UCCIIEIOBAHMS
peaJIbHBIX MPOLECCOB.

Pemiats npuknagHbie 3a1a4u,
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B TOM YHCJIE COLIMAIbHO-
AKOHOMHUYECKOT0 M (PU3UUECKOTO
XapakTepa, CpeJicCTBaMu aiareOpbl
Y MaTeMaTUYECKOro aHalln3a

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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OEJEPAJIBHAS PABOYAS ITIPOT'PAMMA YYUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAS 3AIINCKA

['eoMeTrpus sBisieTCsl OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO OOILEro
o0Opa3oBaHus, TaK KaKk 00€CeYMBAET BOBMOKHOCTh U3YUYECHHS AUCIUIUIMH €CTECTBEHHO-
HAay4YHOW HAIPABICHHOCTH U IIPEAMETOB T'YMaHUTAPHOrO UKIIA. [I0CKOIBKY JOornyeckoe
MBIIJIEHHE, (OPMUPYEMOE MpPU HU3YYEHHU OOYYaIOIIMMHCS TOHATHMHBIX OCHOB
F€OMETPUM, TPHU JOKA3aTEIbCTBE TEOPEM H TOCTPOEHUM LEMOYKH JIOTHYECKHUX
YTBEPKACHUM NPU PELICHUN T'€OMETPUYECKHX 3a7]a4, YMEHHUE BBIIBUTaTh U OIPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PEIICHUH 337]a4 €CTECTBEHHO-HAYYHOT O
L[MKJIa, B YaCTHOCTU (PU3UYECKUX 3a]au.

Ilens ocBoeHMs mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha yrayOnéHHOM
YPOBHE — pa3BUTHE WHIUBUIYAIBHBIX CIIOCOOHOCTEH OOYy4YarOIUXCS MPU HU3YUECHUH
reOMETPHUH, KaK COCTaBJISIIOLIEH IMpeIMeTHOM oOnacTh «MareMaTtnka U MH()OPMATHKA
yepe3 oOecreyeHrne BO3MOXKHOCTH MPUOOPETEHUsT M UCIOIb30BaHUs 0ojee TIIyOOKHUX
r€OMETPUYECKUX 3HAHUU M JEHUCTBUH, CHEHU(PUUYHBIX T€OMETPUH, U HEOOXOIUMBIX
Ul YCTIEIHOTO Npo(eCCHOHAIBHOIO 00pa30BaHUs, CBA3AHHOIO C HCIOJIb30BAHHEM
MaTEeMaTUKH.

[TpuopuTeTHBIMH 3aJayaMd Kypca Te€OMETpUHM Ha yriayOJE€HHOM YpOBHE,
pacIIUpSOIKMMH U YCUIIMBAIOUIMMU Kypc 0a30BOr0 YPOBHS, SBIISIFOTCS:

pacIIMpeHre IPEACTaBICHUS O TE€OMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl WU
(opMHpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

(opMupoOBaHUE NPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIUX
MAaTeMaTHYECKUX MOJENAX, MO3BOJSAIOIIMX ONWCHIBATH M H3y4daTh DPA3HBIE SIBJICHUS
OKPYKAOIIEro MHUpa, 3HAHME NOHATUHWHOIO ammapara mno pasgeny «CrepeoMmeTpus»
y4eOHOI0 Kypca reOMeTpuu;

(dopMUpOBaHUE YMEHHs BIIAJETh OCHOBHBIMU MOHSTHSIMHU O NPOCTPAHCTBEHHBIX
¢urypax ¥ HMX OCHOBHBIMM CBOMCTBaMH, 3HAaHHE TeopeM, (opMya U yMeHHE
UX MPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI
peleHus 3a1ad;

(bopMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJEIAX U B peaJbHOM MHUpPE
MHOTOTPaHHUKH U Te€JIa BPAIleHUs, KOHCTPYUPOBATh FT€OMETPUIECKUE MOJIEIIN;

(bopMUpOBaHME TIOHMMAaHUS BO3MOXHOCTH aKCHOMAaTHUYECKOI'O IOCTPOEHUs
MaTeMaTUYeCKUX  TeOopud, (OPMHpPOBAHHWE TOHHMAHMS  POJIUM  AKCUOMATHKHU
IIPU IIPOBEACHUM PACCyKICHUM;

(dbopMupoBaHME YMEHHUS BIAJAETh METOJAMU JIOKa3aTebCTB W  AJITOPUTMOB
pEelIeHus], YMEHHs HMX INPUMEHSTh, IPOBOINUTH JIOKA3aTENbHBIE PACCYXACHUSA B XOJHE
pElIEHUsI CTEPEOMETPUYECKMX 3alad M 3aJad C IPaKTHYECKUM COAECP/KAHMEM,
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dhopMupoBaHUE TIPEICTABICHUS O HEOOXOAMMOCTHU J0Ka3aTelIbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPXKJICHUM M POJIM aKCMOMATUKU B MPOBEICHUM JETyKTUBHBIX
paccCyKJIeHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydJaromuxcs, [O3HABATEIbHOW  AaKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH,
KPUTHUYHOCTH MBIILJICHUS, HHTEpECa K U3YyUEHUIO T€OMETPUH;

dbopmupoBanue QyHKIIMOHATBHON I'PAMOTHOCTH, PEJIEBAHTHON IT€OMETPUU: YMEHUSI
pacno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHSTHH, 0OBEKTOB M 3aKOHOMEPHOCTEM
B pealbHBIX JKU3HEHHBIX CHUTyallUAX W TMpPU HU3YYEHUH JPYTUX Yy4eOHBIX
MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOIETUPOBAHUS PEaTbHbIX
CUTyallul, WCCIEIOBAaHUS TOCTPOCHHBIX MOJENEH, HHTEPHpPETalni MOTYyYEHHbBIX
PE3YIBTATOB.

OCHOBHBIMU  COZEPKATEIbHBIMU  JIMHUSIMA ~ y4eOHOro kypca «['eometpusi»
B 10-11 «wmaccax sBistorcs: «lIpsMble W TJIIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukm», «Tena BpameHus», « BEeKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEY,
«J1BUXKEHHS B IPOCTPAHCTBEY.

ChpopmynupoBannoe B DI'OC COO T1peboBaHHE «YMETh OMNEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T'€OMETPUM Ha YIIIyOJI€HHOM ypoBHE 0o0ydeHus B 10—11
KJIaccaX, OTHOCHUTCSI KO BCEM COJEpXATEIbHBIM JIMHUAM Y4e0HOTO Kypca, a
(dhopMupoBaHUe JIOTHYECKUX YMEHUN paclpenensieTcs He TOJbKO MO COAEp>KATEeIbHBIM
JUHUAM, HO W 10 roaam oOydenus. CopaepxkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ynbTataM  ocBoeHus  DexepanbHoit  pabodeidl  MpOrpammbl,
pacnpenesi€éHHbIM 0 TrojaM OOy4YeHHSs, CTPYKTYPUPOBAHO TakUM 0Opa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, HPHUHIMIIMAILHBIM BOIpocaM oOydaromuecss oOpalainuch
HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMHU OHITUSIMU
M HaBbIKaMHM TIOCJIEJIOBATE€IbHO W MOCTYMATENbHO, C COOJIOJIEHUEM MPUHLIUIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIOYATh B OOIIYIO CHUCTEMY T€OMETPUUYECKHUX
MpeACTaBIECHUNA OOyYarolmuxcs, pacmupss W yrayonsas e€, oOpasys MpOdYHbIe
MHOECTBEHHBIE CBSI3H.

[lepexo K U3y4EHUIO T€OMETPUH Ha YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3iaTh yciaoBus g AuddepeHmanuu oOydeHus, NOCTPOSHUS UHIUBUAYaTIbHBIX
0o0pa3oBaTeNbHBIX MPOrpamMM, OOECHEUYUTh YIIYOJEHHOE H3Y4YeHHE T'E€OMETPUU
KaK COCTaBJIAIOIIEN yueOHoro npeamera «MartemaTukay;

MOATOTOBUTh OOYYAIOIMIMXCS K MPOJIOJDKEHUIO M3YyYEHHUS] MAaTEMaTHKU C y4ETOM
BbIOOpa Oynymiedt mnpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXAYy OOIUM
U 1po¢eCcCUOHATBLHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «I'eomeTpusi» Ha yriayOJIeHHOM YPOBHE OTBOJUTCS
204 yaca: B 10 kmacce — 102 yaca (3 ugaca B Hememo), B 11 kmacce — 102 uaca
(3 gaca B HezeINIO).
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COIAEPKAHUE OBYUYEHMUS

10 KJIACC

IIpsiMbIe U IVIOCKOCTH B NMPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsimas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsaTre 06 aKkCHMOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3aumMHOe pacnosiokeHue TpSMBIX B MPOCTPAHCTBE:  MEPECEKAKOLIUECH,
MapajjielbHbIE U CKpEIIMBAKOIIMecs npamble. [Ipu3HaKU CKpEIIMBAONIUXCS MPSMBIX.
[TapannenbHOCTh NPSIMBIX WU IUIOCKOCTEM B IPOCTPAHCTBE: MapajlIebHBIE MpPSIMbIC
B MPOCTPAHCTBE, NAPALIEIbHOCTh TPEX MPSAMBIX, IAPAUIEIBbHOCTD IPSIMOU U TIJIOCKOCTH.
[lapannenbHoe W IEHTpaJbHOE MPOEKTUpPOBaHME, u300paxeHue Quryp. OCHOBHbBIE
CBOICTBAa NapaJUIeTbHOIO0 MpoeKTupoBaHusa. M3o0paxeHue Quryp B mNapamuiebHOU
MPOEKIUU. YTIBl C COHANpPABICHHBIMU CTOPOHAMH, VYroJl MEXAYy MOPSIMBIMHU
B MpocTpaHcTBE. [lapamnenpHOCTh MIIOCKOCTEW: MapajuieNIbHbIE TIOCKOCTH, CBOWMCTBA
napajuieNbHbIX Mmiockoctel. [IpocTeliue mpocTpaHcTBeHHBIE (UTYpPHl Ha TJIOCKOCTHU:
TETpa’aAp, NMapauIeNeNUne], IOCTPOCHUE CEUEHUN.

[leprieHAMKYIAPHOCT, NOPSIMOM M IUIOCKOCTU: MEPHEHAUKYISPHBIE MPSMbIE
B IPOCTPAHCTBE, MPSAMbIE NApPAJLICIbHBIE U MEPICHAUKYISIPHBIEC K MJIIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH TMPSAMON U IUIOCKOCTH, TEOPEMA O MPSMOW MNEPHEHIUKYISIPHON
IOCKOCTH. OpTOroHanbHOE MNPOEKTUpOBAaHWE. [lepneHAUKYJIAp HW  HAKJIOHHBIE:
pacCTOIHUE OT TOYKH J0 MIOCKOCTH, PACCTOSHUE OT MPSIMOM 110 MIOCKOCTH, MPOEKIHUS
¢burypsbl Ha TJIOCKOCTb. [lepneHINKYISIPHOCTH IJIOCKOCTEM: MIPU3HAK
MEPIEHANKYIIIPHOCTH ABYX IJIOCKOCTER. Teopema 0 TpEX NepneHaAuKyIsIpax.

VYrael B IPOCTPAHCTBE: Yrod MEXIY MPSMON M IJIOCKOCTBIO, ABYIPAHHBINA YIOJI,
JMHENHBINA yroa ABYTPaHHOrO yria. TpéXrpaHHbIl U MHOTOrpaHHble yribl. CBOMCTBa
IJIOCKUX YTJIOB MHOrorpaHHoro yriia. CBOMCTBa IUIOCKMX W JABYTPAHHBIX YTJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JUUISI TPEXTPAHHOTO YIJa.

MHororpaHHuKH

Bunabl MHOrOrpaHHuKOB, pa3BEpTka MHOTOrpanHuka. [Ipusma: n-yrosbHas rpusma,
npsiMasi ¥ HakJIOHHAs TMpPU3Mbl, OOKOBas M TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, npsAMOYTOJbHBIN NapaJUIeIICUIE] U €ro CBoMCcTBA. Kparuaitimue mytu
Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBEHHass Teopema
[Tudaropa. [Mupamuga: n-yroynbHas nupaMmuaa, NpaBuibHAsS U yCEUEHHAs MUPAMUIBIL.
CaoiictBa pEOep U OOKOBBIX TpaHed mpaBWIbHOM nHUpamuabl. [lpaBubHBIE
MHOTOTPAaHHUKHU: IIpaBUJIbHAsA MNpU3Ma MW [OpaBWIbHAs MNHUPaAMHUAA, [PaBUJIbHAS
TpeyrojibHas NupamMuia U MpaBUIbHBINA TeTparap, kyO. [IpencraBnenue o nmpaBUIbHBIX
MHOTOI'PAHHUKAX: OKTa3Ap, NOAEKadaAp U UKOCAdIP.

Briuncnenue »1eMeHTOB MHOTOTPAaHHUKOB: pé€Opa, auaroHanu, yrisl. [lmomanb
OOKOBOM MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOLIAb OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsSMOM Mpu3Mbl. [lnomians 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON MUPAMUJIBI, TEOPEMA O TJIOMIAN YCedEHHOM MUPAMUJIBI.

CumMmeTpuss B TIPOCTpPAHCTBE.  DJEMEHTHI  CUMMETPHUU  IPABUIBHBIX
MHOTOTpaHHUKOB. CuMMeTpuss B  MPAaBUIBHOM  MHOTOIPAaHHHKE: CHMMETPHS
napajjeienuneaa, CHMMETpUS TPaBWIBHBIX TPU3M, CHMMETPHS  TPaBUILHON
MMUPAMUJIBI.

BeKTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B MPOCTPAHCTBE, HYJEBOU BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE W MPOTUBONOJOXKHO HaIpPaBICHHBIE
BEKTOpbl. PaBEeHCTBO BEKTOPOB. [IEMCTBHS C BEKTOPAaMH: CIIOKEHUE WU BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha uncio. CBOWCTBa
CJIOKE€HUS BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOpa Ha YnCIIO. [IoHSITHE KOMIUTaHApHBIE
BEKTOpBbL. [Ipu3Hak KOMIUIAaHApHOCTH TPEX BEKTOpOB. lIpaBuiio mnapauienenunesna.
Teopema 0 pa3iioKEHUU BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsamoyronbHas
cucremMa KoopauHat B mpocTpaHcTBe. KoopauHatel BekTopa. CBsA3p  MEXAy
KOOpAWHATAMU BEKTOpPa U KOOPAWMHATAMHU TOYEK. YTON MEXAYy BeKTopamu. CkalsipHOE
MIPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsATHS: TUIUHIPUYECKAs TOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, chepruuecKas
MOBEPXHOCTh, O0Opa3ylolue moBepxHocTell. Tena BpallleHUs: UUIUHIP, KOHYC,
yceu€HHBIN KOHYC, cdepa, map. B3auMHoe pacnonoxkenue cdepbl U IUIIOCKOCTH,
KacaTellbHasl IIIOCKOCTh K cepe. M3o0paxkenue Ten BpalieHus Ha miockocty. Pa3BépTka
nUIMHIpa U kKonyca. CuMmmeTpus chepsl U 1mapa.

O0bEM. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 006 00bEME MPSIMOYTOIBLHOTO
napajuienenumnena u ciueacteus u3 He€. OO0BEM MNpAMOM M HAKIOHHOW MPU3MBI,
HUJMH]Ipa, TUupaMuibl 1 KoHyca. OOBbEM I1apa U IapoOBOT0 CETMEHTA.

KomOunamuu Ten BpalieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B IUIHHAD,
onucaHHas okoJo nrinHapa. [lepeceuenue cdepsl u mapa c miockocTelo. Kacanue mapa
u cdepsl IOCKOCThIO. [loHsATHE MHOTrOrpaHHMKa, OMUCAHHOTO OKOJIO cepbl, chepnl,
BIMCAaHHON B MHOTOTPAHHUK UJIM TEJIO BPAIICHUS.

[1no1aae MOBEpXHOCTH LIJIMHAPA, KOHYCa, Tuiomaas chepsl u e€ yacteit. [logodue
B npocTpaHcTBe. OTHOIIeHHE 00BEMOB, MIIOMIAJEH MOBEPXHOCTENH MOJOOHBIX (UTYD.
[IpeobpazoBanue  momoOmsi, romoTeTus. Pemienne 3agad  Ha  IJIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedyeHuil MHOTOTPAaHHUKOB M Tl BpAIIEHUS: CEYEHUS IMWIMHApA
(mapannenbHO U MEePIEeHIUKYIISIPHO OCH), CEUeHHs KOHYyca (MapasuieibHOe OCHOBAHUIO U
MPOXOASIIEe uepe3 BEPIIMHY), CEUEHHUs IIapa, METOJbl MOCTPOEHHUS CEUEHUN: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METO/I IIEpEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuu Haj BeKTOpaMH. BeKTOpHOE yMHOXKEHUE
BekTOpOB. CBOICTBAa BEKTOPHOTO yMHOXeHUs. [IpsMoyronpHas cucteMa KOOpJIWHAT
B nipocTpancTBe. Koopannats! Bektopa. Paznoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIA METO/] IIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

JIBMKEeHUs1 B IPOCTPAHCTBE

JBrxenus: mpoctpancTBa. OtobpaxkeHnus. J{BuxkeHus: u paBeHCTBO Guryp. Oo6mme
CBOMCTBA JBWXKEHHH. Buabl ABMXKECHWH: MapaUIeIbHBIA IEPEHOC, IEHTpaJbHAs
CUMMETpHUSI, 3€pKajbHasi CUMMETpHUs, MOBOPOT BOKpYr mnpsimoi. IIpeoOpazoBanus
nogobwus. [Ipsamas u chepa Ditnepa.

NPEAMETHBIE PE3YJIBTATDHI

K koniy 10 kinacca oOy4daromuiicss Hay4YuTCs:

CBOOO/IHO OIEpUPOBATh OCHOBHBIMU MOHATHSIMHU CTEPEOMETPUU TPU PEIICHUU
3a]1a4 ¥ MPOBEACHUN MAaTEMAaTUUYECKUX PACCYKICHUM;

OPUMEHSTh aKCHOMBl CTEPEOMETPUM U CIEACTBUS W3 HUX TMPU PEIICHUU
reOMETPUYECKHUX 3a/1ay;

KJIacCU(UUUPOBATh B3aMMHOE pACHOJIOKEHUE TNPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, IPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTRE;

CBOOO/IHO ONEpPUPOBATh MNOHATHSMHU, CBA3AHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEXK]ly MPSIMBIMU B MIPOCTPAHCTBE, MEKTYy MPSIMOUN U TIIOCKOCTHIO;

CcBOOO/IHO ONEPUPOBATh NOHATHAMU, CBA3aHHBIMH C MHOI'OTPAHHUKAMU;

CBOOO/IHO PACMO3HABaTh OCHOBHBIE BHJbl MHOTOTPaHHUKOB (TIpH3Ma, MUPAMHIA,
NPSIMOYTOJIbHBIN Mapajuiesienumes, Kyo);

KJIacCU(ULUPOBATH MHOTOT'PAaHHUKH, BEIOMpasi OCHOBAHMS JIs KJIacCU(UKAIUK;

CBOOOJIHO ONEPUPOBATH MOHATHUAMH, CB3AHHBIMU C CEUYEHHEM MHOTOTPAHHUKOB
IJI0CKOCTHIO;

BBITIOJHATH NapajuIeIbHOE, HEHTPAILHOE U OPTOrOHAJIBHOE TPOEKTUPOBaHUE (PUTYP
Ha IUIOCKOCTb, BBIMOJHATh U300pakeHUs PUTYpP HA MJIOCKOCTH;

CTPOUTHb CEUEHUS] MHOTOIPAHHUKOB pA3JIMYHBIMU  METOJAMH, BBIMOJHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIAATh IUIOIIAM IOBEPXHOCTE MHOTOTPaHHUKOB (IIpU3Ma, NHpPaMUJa),
reOMETPUYECKUX TEJ C IPUMEHEHUEM (POPMYII;

CBOOO/JIHO OIEpUPOBaTh IMOHATUAMH: CHUMMETPUS B IMPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U IIOCKOCTh CUMMETPHUU (DUTYPHI;

CBOOOJIHO  ONEpUpOBaTh  MOHATHSMHU, COOTBETCTBYIOIIMMHM  BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSTH JEUCTBUS HAJl BEKTOPAMU;

pelarh 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMaTUYECKUX OTHOIICHUN M HaXOXICHHUE
F€OMETPUUECKUX  BEIIUYMUH, TMPUMEHSAS HM3BECTHBIE METOJAbl TPU  pEHICHUU
MaTeMaTUYECKUX 3a7a4 IMOBBIIIEHHOI'O U BBICOKOTO YPOBHS CJIOKHOCTH;
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NPUMEHATh ~ NPOCTEMIIME  MPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUAX 3aa4;

W3BJIEKATD, npeoOpa3oBbIBaTh u MHTEPNPETUPOBATH uH(opMalno
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO Ha uepTexax Hu
PUCYHKaX;

MPUMEHATH TOJYYCHHBIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh W aHAJIM3UPOBATh
peanbHbIC CHUTYalluW, MPUMEHSATh U3YYEHHBIC IMOHATUS B IPOLIECCE MOUCKA PEUICHUS
MaTeMaTU4eCKu C(hOPMYIUPOBAHHOMN TPOOIEMBI, MOAECIUPOBATh peajbHbIE CUTyalluU Ha
A3bIKE TE€OMETPHHM, MCCIEAO0BATh IOCTPOEHHBIE MOJEIA C  HCHOJIb30BAHUEM
r€OMETPUUECKUX MTOHSATUN U TEOPEM, aliapara aireopsl, penarh IpakTUIeCKue 3a1auu,
CBSI3aHHBIE C HAX0XKIECHUEM F€OMETPUYECKNX BEJIMYNH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.

K koniy 11 kiacca oOy4daromuiicss Hay4YuTCs:

CBOOOJTHO OTEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C ITUJIUHIPUYECKON, KOHUYECKON
U c(hepruecKoil MOBEPXHOCTAMHU, OOBACHSITH CITIOCOOBI TOJTYYECHUS;

OMEepUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C T€JIAMU BPAILICHUS: [IWIUHIPOM, KOHYCOM,
chepoii 1 mapom;

pacno3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHyC, chepa U 1map) U OOBSICHATH
CHOCOOBI OJIYYEHUS TEJl BpaIlleHMS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEPhl U MIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpallleHUs, OOBEMBI U
IJIOMIA I TIOBEPXHOCTEW MHOTOIPAHHUKOB U TEN BpAILCHHS, T€OMETPUUYECKHUX Tell
C IpuUMeHEeHUeM (HOopMYIL;

CBOOOJITHO OTMIEPUPOBATH MOHITUSMHU, CBI3aHHBIMU ¢ KOMOMHAIIUAMHU TEJl BpallleHUS
1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIA B c(epy U OMUCAHHBINA OKOJIO C(hephl,
cdepa, BMCaHHAs] B MHOTOTPAHHUK WJTU TEJIO BpPaIllCHUS;

BBIYUCIISITh COOTHONIIEHUS MEXIY IUIOMIAAsIMU TOBEPXHOCTEH U 00bEMamMu
MMOJOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYphI, BBIIOIHATh (BBIHOCHBIE) IJIOCKHUE YEPTEkKHU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpallleHus,

U3BJICKATb, UHTEPIPETUPOBATH U npeoOpa3oBbIBaTh uH(popMaIno
O TPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX (UrypaxX, MPE/ICTABICHHYI0 Ha uepTexax u

pPHUCYHKaXx;

CBOOO/IHO ONMEPUPOBATH OHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSIThH OTNEPAIIU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CUCTEME KOOPJAUHAT;

pelniaTh TeOMETPUYECKHE 3a/laud Ha BBIUKMCICHUE YIJIOB MEXIY MPSMBIMU U
IJIOCKOCTSIMHM, BBIUMCIIEHHE PACCTOSHUM OT TOYKM JO TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOIO METO/1a TP PELICHUH;
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CBOOOJITHO OMEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBMIKCHUM;

BBITIOJIHSITh U300pa’KEHUS] MHOTOTPAHHUKOM M TE€J BpallleHUs IPH MapaieIbHOM
MepeHoce, IEHTPAIbHOW CUMMETPUH, 3€PKATbHON CUMMETpPUM, TIPU MOBOPOTE BOKPYT
psIMOM, IpeoOpa3oBaHusl MOA00US;

CTPOUTb CEUEHHMS] MHOTOTPAaHHUKOB M TEJ BpalleHUS: CEUECHHUS IWIUHJpa
(mapannenbHO U MEePIEeHIUKYISIPHO OCH), CEUYEeHMs KOHYyca (TapaielbHOEe OCHOBAHUIO U
MpoXoAsIIee Yepe3 BEPIIMHY), CEUCHHUs 11apa;

UCII0JIb30BAaTh METObI MOCTPOEHUS CEUCHUI: METOJI CIE0B, METO BHYTPEHHEIO
MIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSTh TE€OMETpUUecKrue (aKThl sl PElICHUs] CTEPEOMETPUUECKUX 3ajad,
MPEANOJaralouX HECKOJIbKO IIaroB PEIICHUs, €CIU YCJIOBUS NPUMEHEHHS 3a/IaHbl
B SIBHOW M HEABHOU (hopmMme;

peliaTth 3a7a4 Ha J0Ka3aTelbCTBO MAaTEeMAaTUYECKUX OTHOILIECHUN M HaXOXJCHHE
r€OMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMM YHUKAIIUOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

NPUMEHSTh TOJIYUCHHBbIE 3HAHUS HA MPAKTHKE: CPaBHUBATh, AHAIU3UPOBATH U
OLICHUBATh PEaJIbHbIE CUTYAllMH, IPUMEHITh U3yUYCHHBIC TOHSITHUS, TEOPEMBI, CBOMCTBA
B TMpOlEeCcCe TOWCKAa pPEIICHUs MaTreMaTU4ecKu CcHOpPMYIHPOBAaHHON MPOOIEMBI,
MOJICIMPOBATh pEabHbIE CUTYallMM Ha S3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIE
MOJIEIM C HMCHOJIb30BAHHEM T'€OMETPHUUYECKUX MOHSATUU U TEOpEeM, ammapara ajireOpsl,
pemiaTh NpakTUUECKUE 3a/1a4d, CBSI3aHHBIE C HAXOXJEHUEM IT'€OMETPUUYECKUX BEJIMUNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS F€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HasBanue KonuuectBo OcHOBHbIE BUJIBI AESATEILHOCTH
OcCHOBHOE conepKaHue
paznena (TeMbl) Kypca 4acoB yUaluxcs
BBeneHue B cTepeoMeETpUIO 23 OCHOBHBIE TPOCTPAHCTBECHHBIE OnpeaensTh MIOCKOCTh Kak GUrypy,

¢burypsl.
[TonsaTus cTepeoMeTpun: TOUKa,

npsiMasi, TNIOCKOCTh, MPOCTPAHCTBO.
OcHoBHbIE TTpaBUJIa U300paAKEHUS

Ha PUCYHKE IJIOCKOCTH, MapajieIbHBIX
MPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[lonsiTHA: Iepecekaronmecs MIOCKOCTH,
MepeceKarommecs npsMast U MI0CKOCTH;
MOJYIIPOCTPAHCTBO.

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIIECTBYIOINX 0OHEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBHIC
CJIEJICTBUS U3 HUX.

Cnoco0bl 3a1aHus PSMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE.
O06o03HaYeHUs NPSIMBIX U IIOCKOCTEH.
Ceuenus. M3o0pakeHre ceueHUi

B KOTOPOM BBITIOJIHACTCS TIJTAHUMETPHS.
Jlenath npocTeume JIOrn4ecKue
BBIBOJbBI M3 aKCHOMATHUKM IIIOCKOCTH.
[TpuBOIUTE PUMEPHI peaTbHBIX
00BEKTOB, HACATN3AIEH KOTOPBIX
SIBJIIFOTCSI aKCHOMBI TE€OMETPHH.
N3y4yaTh, NpUMEHSTh NPUHIHUIIBI
MMOCTPOEHHUS CEYEHH.

Hcnonw30BaTh ISt TOCTPOCHUS
CEYCHHHU METOJI CICI0B, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METO
MEPEHOCA CEKYIIEN IOCKOCTH.
Pemats crepeomeTpruyueckue 3a1aumu:
Ha ONpeAeeHUE BUJA CCUCHUS U
HaXO0KJICHUE €ro MJIOIIaIu.
AKTyau3upoBaTh (PaKkThl U METOJIbI
TUIAHUMETPHUH, PEJICBAHTHBIEC TEME,
MPOBOJINTH AHAJIOTUU.

Hcnonws30Barh npu penieHUu 3aaa4d
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIE
MIPOXOAT yepe3 ux peéopa.
N3obpaxxeHue nepecedeHus
ITOJIYYEHHBIX TUIOCKOCTEMN.
PackpammBanue mocTpOEHHBIX CEUCHUI
Pa3HBIMHU IIBETAMH.

Merton cieoB i MOCTPOEHUS
ceueHnil. CBOMCTBA EPECEUCHUN
NpsSIMBIX U miockocter. Iloctpoenne
CeYeHUM B mupamuje, Kyoe mo Tpém
ToukaMm Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEN 1 3aIUCh 11aroB
MMOCTPOCHHSI.

[ToBTOpEHME TUIAHUMETPHUH.

Teopema 0 IpONOPLUHOHAIIBHBIX
orpe3kax. [logobue TpeyroabHUKOB.
Teopema Menenasi. Pacuérsl

B CEUCHUSIX HA BRIHOCHBIX YEPTEkKAX.
Ucrtopus pa3BuTus miaHUMETPUU

U CTEPEOMETPUH

CJIeIYIOIINE TUNIAHUMETPUYECKUE (PaKThI
Y METOJIbI:

Teopembr Daneca u

0 MPONOPLMOHAIBHBIX OTPE3KaX.
AJITOpUTM JI€JIEHUST OTPE3KA

Ha 7 paBHBIX yacteil. Teopema
Memnenas.

PaBHOOEIpEHHBIN TPEYTOIbHUK.
PaBHOCTOpOHHMI TPEYrOJIBHUK.
[IpAMOYTONBHBIN TPEYTOIbHHUK.
CBOWCTBO CpeHEH JIMHUMN
TpeyrojbHUKa. CBOICTBO OMCCEKTPUCHI
yriia TpeyrojabHuka. CBOMCTBO MEAUAH
TpPEYroJIbHUKA.

[Ipusnaku mogo0ust TPEYroJabHUKOB.
[Tonydats npeacraBiaeHust o0
OCHOBHBIX 3TaIax pa3BUTHUSI TEOMETPUH
KaK COCTaBHOM 4acTH (pyHJaMEHTa
Pa3BUTHUS TEXHOJIOTUI

BzanmHuoe pacnonoxenue
MPSIMBIX B TPOCTPAHCTBE

B3auMmHoe pacnonokeHue mpsambIxX

B IpocTpancTBe. CKpemmBaronecs
npsimbie. [Ipr3HaKK CKpEIMBAOIINXCS
MPSMBIX.

Hapanneasy

KnaccuduuupoBars B3auuMHOE
PaCoJIOKEHUE MPSIMBIX

B MMPOCTPAHCTBE, UILTIOCTPUPYS
PUCYHKAMH U TIPUBOJISL IPUMEPHI
U3 peaibHOM KM3HM., |

et D1 1HIAVEDL
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B IIpocTpaHcTBe. Teopema

O CYILIECTBOBAHUHU U €AUHCTBEHHOCTH
MPSIMOM MapaJUICIIbHOU JAHHOU
MPAMOM, TPOXOIAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JICXKAIIIEeH

Ha JaHHOW MPSAMOM.

JlemMa 0 mepeceuyeHnun napayiebHbIX
MPSAMBIX INIOCKOCTHIO. [lapannensHOCTh
TPEX NpsMBIX. Teopema 0 TpExX
MapaJIEIbHBIX MPSMBIX.

Teopema 0 CKpEIMUBAOIIUXCS MPSIMBIX.
[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWMCTBA NapaJLIEIIbHOTO
npoekTupoBanus. M3o0paxkenue
pa3HbIX GUTYp B HapaJIeIbHON
MPOEKIIUU.

LlenTpanbHas npoeKUHUs.

Yron ¢ coHanpaBIICHHBIMUA CTOPOHAMM.
Yron Mexy npsMbIMU.

3aJauM Ha I0KA3aTeIbCTBO U
HCCIIEIOBAaHUE, CBS3aHHbIC

C PacnoI0KEHUEM MPSIMBIX

B IPOCTPAHCTBE

Jloka3bIBaTh TEOPEMY

O CYLIECTBOBAHUY U €INHCTBEHHOCTH
MapaJuIeIbHOM IPSIMOM, IPOXOAAIICH
Yepe3 TOUKY MPOCTPAHCTBA U HE
JeXallen Ha APyrou NnpsMou; JIEeMMy
0 MEPECEYEHNH TUIOCKOCTH IBYMsI
MapaJuIEIbHBIMA NPSIMBIMU; TEOPEMY
0 TPEX MapaJuIEIbHBIX MPSIMBIX.
JIloka3bIBaTh MPU3HAK
CKPELIMBAIOIIUXCS MTPSAMBIX, TEOPEMY
0 CKPEIIMBAOIINXCS NPSIMBIX.
JloKa3bIBaTh TEOPEMY O PABEHCTBE

YIJI0B € COHAIIPAaBJIICHHBIMU CTOPOHAMMU.

OOBSACHSTH, UYTO HA3BIBACTCS
MapaJyIeIbHBIM U HEHTPAIbHBIM
MPOEKTUPOBAHUEM U KaK BBITIOJTHACTCS
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTb.
JIoka3pIBaTh CBOMCTBA MAPAJIEIBHOT O
MPOEKTUPOBAHHS.

N3o0paxaTs B mapayieabHOI
MPOEKIINU Pa3HBbIE TEOMETPUUECKUE
¢burypsl.

Pemate crepeoMeTpudeckue 3ana4uu
Ha J10Ka3aTeJIbCTBO U UCCIIEN0BAaHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSMBIX
B IIPOCTPAHCTBE.
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[IpoBOaUTH HOKA3aTEIBHBIE
paccyXAeHus IpU PEIICHUU
r€OMETPUUYECKUX 3a/1a4, CBA3aHHBIX
CO B3aUMHBIM PACHOJIOKEHHEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, aHAIM3UPOBATH U
OLICHUBATh YTBEPXKJICHUS C IEIBIO
BBISIBJICHUSI JIOTHYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
MopenupoBath peasibHbl€ CUTYaIUH,
CBSI3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM TPSIMBIX

B IIPOCTPAHCTBE, HA S3bIKE TEOMETPUH.
HccnenoBath mOCTpOECHHBIE MOJEIU

C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUM U TEOpPEM, ammapara aareopsl,
U POBBIX PECYPCOB.

[Tonyyats nipencraBiieHue

0 LIEHTPAJILHOM MPOEKTUPOBAHUU

1 00 UCTOpUHU PadOT MO TEOPUH
MEePCIEKTUBBI

[TapanneabHOCTh MPSAMBIX
U TUTOCKOCTEM
B MMPOCTPAHCTBE

[TonsATHA: MApAIIETBHOCTD HPAMOU U
IUIOCKOCTH B IPOCTPAHCTBE.

[Ipu3Hak mapamneapHOCTH NPSIMOU U
m1ockocTi. CBOMCTBA MapauiebHOCTH

KnaccuduunupoBars B3auMHOE
PAaCoOJIOKEHUE TIPAMOM U TIIIOCKOCTH
B POCTPAHCTBE, MPUBOJS
COOTBETCTBYIOIIUE TPUMEPBI
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NPSIMOU U TIOCKOCTH.
['eomerpuueckue 3amauun

HA BBIYHCJIEHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAIUIEIIbHOCTHIO

MNPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

[TocTpoeHune ceueHus, IPOXOIAIIETO
yepes TaHHYIO MPSIMYIO0 Ha YEPTEXKE U
MapaJJIEILHOr0 APYroM MPsSMOi.
Pacuér otHomenuii. [lapamnensnas
MPOEKIMS, MPUMEHEHUE

JUTSI TOCTPOEHUS ceueHU Kyba

Y MapaJuieaenunesaa.

CaolicTBa napasieNenuneaa u Npu3Msl.

[TapannenpHsbie I10CKOCTH. 1Ipu3HaKu
MAPAJUIEIIBHOCTH ABYX IUIOCKOCTEM.
Teopema 0 mapamneabHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
NPOXOIAIIEN Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOW TIJIOCKOCTH U
CIIEACTBUS U3 HEE.

CgolicTBa napajuieabHbIX IIOCKOCTEM:
0 MapaJUIEIIbBHOCTH MPSAMBIX
MEPECECYEHUS NIPU TTIEPECEYEHUU IBYX
MapaJIEIbHBIX IIJIOCKOCTEN TPETHEM;
00 oTpe3kax mapajyieabHbIX MPSMBIX,
3aKIIFOYEHHBIX MEKY MAPAJUICITbHBIMU

W3 peaJIbHOM KU3HU.

DopMyIMpOBATH ONPEIEIICHUE
MapayIeIbHbBIX TPSAMOU U TJIOCKOCTH.
JIloka3bIBaTh MPU3HAK

0 MapaJUIeIbBHOCTHU MPSIMOU U
IJTIOCKOCTH; CBOMCTBA NMapajlIeIbHOCTH
MPSMOM U TIOCKOCTH.

Pemats crepeomerpruueckue 3agauu
BBIYHCIICHUS U 1I0KA3aTENbCTBO,
CBSI3aHHBIE C APAJUIETbHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
Pemarts npakTrueckue 3a1auun

HA IOCTPOEHUE CEUEHUM Ha YepTeExkax
TEeTpajdapa U napajuiesenuIena.
Pemats crepeomerpruueckue 3amauu,
CBSI3aHHBIE C TOCTPOCHUEM CEUEHU
ILUIOCKOCTBIO.

[IpoBOINUTH TOTHYECKH KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

MPY PEHICHUHU T€OMETPUUYECKUX 3a/1a4
CBSI3aHHBIX C MMAPAJLIEIIBHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBaTh U aHATU3UPOBATH
peanbHbIC CUTyallid, CBA3aHHbBIC

C MAPAJUIENBHOCTBIO IPSMOM U
IJIOCKOCTH B MPOCTPAHCTBE;
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MJIOCKOCTSIMU; O TIEPECEYEHUU MPSIMOI
C ABYMSI MapajlieIbHbIMU TIOCKOCTSIMU

MOJIEIPOBATH PeaIbHbIE CUTYAIIHH,
CBSI3aHHBIC C TTAPaJIICILHOCTHIO
MPSIMOM U TIJTIOCKOCTH B MPOCTPAHCTRBE,
Ha SI3bIKE TEOMETPHUH

[TepnieH IMKyJIAPHOCTD
MPSMBIX U IIOCKOCTEN
B MPOCTPAHCTBE

25

[ToBTopenue: Teopema Iludaropa
Ha IUIOCKOCTH, TPUTOHOMETPHUS
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSMOYTOJABHOTO
napasuienenurena. Beraucienue e
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napasulesenuIese.
[TepieHAUKYISIPHOCTD NPAMOU U
IUIOCKOCTH. [Ipu3Hak
MEPIECHANKYISIPHOCTH IPSIMOU U
IIJIOCKOCTU. Teopema 0 CyleCTBOBaHUU
Y €IMHCTBEHHOCTH MPAMOI,
MPOXOIAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U MEPIIECHAUKYIIAPHOU
K 11ockocTu. [Inockoctu u
MEPIECHANKYJIISIPHBIC UM TIpsiMast

B MHOTOTPaHHHKAX.
[TepienauKynsap 1 HaKJIOHHAS.
[TocTpoenue nepneHauKyssapa

Y3 TOYKH Ha IPSAMYIO.

Teopema 0 TpEX NEepHEHAUKYIIAPAX
(npsimasi 1 oOpaTHas).

AKTyanu3upoBaTh (PaKkThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOAUTH AHATIOTHH.
DOopMyIHPOBATH OMPEICIICHUS:
MEePIEHIUKYJIISIPHBIX MPIMBIX

B IIPOCTPAHCTBE; ONPEACICHUE IPSIMON,
MEPIEHANKYIIPHON K IIOCKOCTH.
JloKa3bIBaTh: JEMMY

0 MEPHEHIUKYISIPHOCTHU IBYX
MapajyIeIbHbBIX IPSMBIX K TPEThEU
MPSMOIL; TEOPEMBI O CBA3U MEXKIY
MapaJJIEIbHOCTBIO MPAMBIX U UX
MEPIEHANKYIIPHOCTHIO K TUIOCKOCTH.
JIOoKa3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MPU3HAK NEPIECHANKYIISPHOCTH TPSMOM
U IJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHUY U €INHCTBEHHOCTH
NPSIMOU, TPOXOIALIEN YEPE3 TAHHYIO
TOYKY U NEPHEHAUKYIISIPHON K TaHHON
IIJIOCKOCTH.

N3o06paxxkaTh B3aMMHO
MEePHEHIUKYJIIIPHBIE TPSIMYIO
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Yron Mex1y CKpelBarOIMUCA
npsiMbIMU. [lorck mepneHIuKyIsIpHbIX
MPSAMBIX C TOMOIIBIO
MEPIEHANKYIIAPHBIX TNTIOCKOCTEN
OproroHanbHOE MPOEKTUPOBAHMUE.
[TocTpoenue ceuenuit kyoa, IpU3Msl,
MPaBUJILHOM MUPAMUJIBI C TOMOIIBIO
OPTOrOHAIILHOW MPOEKIINH.
CuMmeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH. [mockocTn
CUMMETPUI B MHOTOIPAaHHUKAX.
[Tpr3Hak neprneHaAnKyIspHOCTH
MPSAMOM U INTIOCKOCTH KaK CJICJICTBUE
cummerpud. [IpaBunbHbIe
MHOTOIPaHHUKHU

Pacuér paccrosguuit OT TOUKH

10 mockoctu. CnocoObl OMYCTUTD
MEPIEHANKYJIISAPBI: CHMMETPHS, CABUT
TOYKH IO NapajuIeIbHON MPAMOIA.
CaBur o HenapauleJIbHOW IPSIMOM,
W3MEHEHUE PACCTOSHUN

U TJIOCKOCT.

@opMyIMpPOBaTh CBOWCTBO
MEePHEHUKYJIISIpa IO OTHOUIEHHUIO

K TJIOCKOCTH.

[TonyyaTs npeacTaBieHre O 3HAYCHUHU
NepHeHIUKYJIsApa JJisl APYTuX odnacTei
Hayku (pu3nka, YHEPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEAIbHOU JKU3HU
(TexHuKa, OKpyKaromas 00CTaHOBKA).
Jloka3bIBaTh yTBEPKACHUS, CBSI3aHHbBIC
C MPOEKIUEN MPSIMON Ha IIOCKOCTb,
HETEePIEHIUKYIAPHYIO K 3TOW IpsIMOil.
JIoka3bIBaTh TEOPEMY O TPEX
MEePIEHIUKYJIIIPaX U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
MePHEHIUKYJIIIpax.

[Tommyyats nipencrasiieHue

00 OpPTOrOHAIBLHOM ITPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MIPOCKIIUU
TOYKHU HA MPIAMYIO.

Pemiats crepeomerpuyeckue 3aaauu,
CBSI3aHHBIE C TIEPIEHIUKYISPHOCTHIO
MPSAMOM U IIOCKOCTH.

Pemiats npuknagHbie 3a0a4u,
CBSI3aHHBIE C HAXOXKJICHHUEM
T€OMETPUUECKUX BEITUYHUH.
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Pemate crepeomeTprueckue 3aaauu,
CBSI3aHHBIE C TPUMEHEHHUEM TEOPEMBI
0 TPEX NEPHEHANKYJIIAPAX,
HAXO0XJIECHUEM PACCTOSIHUU,
MMOCTPOEHUEM MTPOEKIIUH.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHHUS C LEJIbIO BBISIBIICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
AHanu3upoBaTh U MOJAEIHPOBATH

HA SI3bIKE TEOMETPUU PEATIbHBIC
CUTYalliH, CBSI3aHHbBIC

C MEPIECHANKYIIPHOCTHIO NPSIMOU U
IIOCKOCTH; HUCCJEN0BATh NOCTPOCHHBIE
MO/IENIN, B TOM YUCJIE U

C UCIOJIb30BAHKUEM armapara ajareOpsl

VYTIIBI U pacCTOSHUA

16

IToBTOpEHME: Yyron Mexay IpsIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHUS

B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

IToBTOpEHME: yroa Mexay
CKPEILMBAIOIIUMUCS NPAMBIMUA

B IpocTpaHcTBe. ['eomerpuueckue
METO/IbI BBIYUCIICHUS YIJIa MEXKIY
IPAMBIMUA B MHOI'OTPaHHUKAX.

AKTyanu3upoBaTh GaKkThl U METOJIbI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

DopMyIMpPOBATH ONPEIEIICHUE
IBYIPaHHOI'O yrija.

JlOoKa3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YTJI0B JBYTPAHHOTO YTIIA.
KrnaccuuunpoBaTh JBYTpaHHBIE YIIIbI
B 3aBUCHMOCTH OT UX I'PaJlyCHON MEPBHI.
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JIByrpanssiid yroa. CBOMCTBO
JIMHEWHBIX YIJI0OB ABYTPAHHOIO YTJIa.
[TeprieHAUKYIJIApHBIE NIOCKOCTH.
CBolicTBa B3aMHO NEPIEHINKYISIPHBIX
iockocteu. [IpusHak
MEPIEHANKYISIPHOCTH TIJIOCKOCTEM;
T€O-peMa O MPSMON NEPECEUCHUS IBYX
IJTOCKOCTEN MEPIEHANKYIAPHBIX
TPETHEN MIOCKOCTH.

[IpssMOyYTronbHBIN MTapAIUICIICIUIIE;
Ky0; U3MEpeHus, CBONCTBA
MPAMOYTOJIBHOTO MapajuieIenuIle1a.
Teopema 0 guaroHanau NpsMOyrojabHOIO
napasjenenuieaa u CIeACTBUE U3 He€.
CrepeoMeTprUUYECKHE U TPUKIIATHBIC
3a71a4¥, CBSI3aHHBIE CO B3aUMHBIM
PACIIONIOKEHUEM MPAMBIX U TIIIOCKOCTH.
[ToBTOpEHME: CKpeIUBAIOIIUECS
MpsIMbIE, TApAJUICIIbHBIE TIIIOCKOCTH

B CTaHJAPTHBIX MHOTOTPAHHUKAX.
[Tapa mapauienbHBIX TIOCKOCTEN

Ha CKPEUIMBAIOINXCS MPSAMBIX,
pPacCTOSHUE MEXIY
CKPEIIMBAOIIUMHUCS MPIMBIMH

B MPOCTHIX CUTYaLIUSIX.

OnyckaHne NeprneHIuKyIspoB,

DopMyIHpoOBaTh ONPEIEICHUE B3AUMHO
MEPIEHINKYJIIPHBIX TUNIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
MEPIEHINKYJIIPHOCTU IBYX
IIJIOCKOCTEN.

DopmMynupoOBaTh CIEACTBUEC

(13 mpHU3HaKa) O MEePIEHIUKYISIPHOCTH
IJIOCKOCTH, KOTOpas MEePIEHAUKYIIsIpHA
IIPSAIMOM, IO KOTOPOM NEPECEKAOTCS [1BE
IJIOCKOCTH, 3TU IUIOCKOCTSIM.
JloKa3bIBaTh YTBEPXKIECHUSA O €ro
CBOMCTBAX; TEOPEMY U CIIECTBUE

U3 He€ 0 AuaroHasx IpsMOYrOJIbHOTO
napasuiesenuIea.

Pemate crepeoMeTpudeckue 3aaaum,
CBS3aHHBIE C NIEPICHIUKYIIAPHOCTD
IPSAMBIX M IUIOCKOCTEW, UCTIOIB3YS
IUTAHUMETPUYECKHE (PAKTBI U METOBI.
IIpoBOAUTH TOTMYECKU KOPPEKTHBIE
NIOKa3aTeJIbHBIE PACCYKICHUS IIPU
pELICHUU T€OMETPUYECKUX 3a/1aY,
CBS3aHHBIX C IIE€PIECHIUKYIAPHOCTHIO
IJIOCKOCTEN.

AHaIM3UPOBaTh U MOJEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAJIbHBIC
CUTYallUU, CBA3aHHBIC
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BBIYUCJICHUE PACCTOSIHUM OT TOUKHU
710 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncnenue paccTosHUM MEXKITY
CKPEUIMBAIOIIUMUCS TPSIMbIMU

C MTOMOIIBIO MEPIEHAUKYIISIPHON
MIJIOCKOCTH.

TpéxrpanHselil yroj, HEpaBEHCTBA
JUTSL TPEXTPAHHBIX YTJIOB.

Teopema Iludaropa, TeopeMsl
KOCHUHYCOB U CHHYCOB

JUTSL TPEXTPAHHOTO yTiia. DJIEMEHTHI
chepuuecKkoi reoMeTPHH:
re0/Ie3NYECKHE JINHUU Ha 3eMJIe

C NEPHEHANKYISIPHOCTHIO MPAMBIX U
IJIOCKOCTEM.

HccnenoBathk NOCTpOSHHBIE MOJIEIH,
B TOM YHCJI€ U C UCIIOIb30BAHHEM
amnmnapara ajreOpbl.

Pemiats npuknagHbie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHHUEM
r€OMETPUUECKUX BETUYUH

MHoOrorpaHHuKH

CucremaTtusanys 3HaHUN:
MHOTrOrpaHHUK U €r0 3JIEMEHTBHI.
[Tupamuga. Buasl nupamu.
[IpaBuiibHas nupamuaa.
[Tpusma. [Ipssmas 1 HaKIOHHAS
npusMsbl. [IpaBunbHas nmpusma.
[Ipamoit mapannenenumnen,

MPSIMOYTOJIBHBIN TapajuieNienunes, Kyo.

Brinmykiibie MHOTOrpanHuKU. Teopema
Oinepa. [IpaBuibHbIE U
MOJTYIIPaBUIIbHbIE MHOTOTPAaHHUKH

Paborath ¢ yueOHHKOM: 3a7aBaTh
BOIIPOCHI, JIe]aTh 3aMEeUaHUs,
KOMMEHTapHH.

AHanM3upoBaTh PEUICHUE 3aJaUU.
PucoBaTh BBITTYKIIbIE MHOTOTPAaHHUKHI
C 33JJaHHBIMHM CBOMCTBAMU;
BOCCTAHaBJINBATh OOIINI BU
BBIITYKJIOTO MHOTOTPAHHUKA 110 IBYM
€ro MPOEKIIUSIM.

JIoKa3bIBaTh CBOKMCTBA BBIITYKJIOTO
MHOTOTpaHHUKA.

Pucorate RBTTIYKT[FJE‘ MT—IOT‘OF}')HHHI/IKT/I
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C Pa3HOU 3MJIEPOBOM XapaKTEPUCTUKOM;
HCCIEA0BAaTh BO3MOKHOCTH MOJIy4eHUS

pe3yiibTaTta Ipu BAPbUPOBAHUUN JTAHHbIX.

Jloka3pIBaTh CBOMCTBA MPAaBUIIBHBIX
MHOTOIpaHHUKOB. [ lmanupoBarts
MMOCTPOEHUE MPABUIIbHBIX
MHOTOIPaHHUKOB HAa OBEPXHOCTSX
JOPYTUX MPAaBUIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsTne BeKTOpa HA INIOCKOCTH

Y B IPOCTPAHCTBE.

CyMMma 1 pa3sHOCTb BEKTOPOB, IPABUIIO
napasienenuiena, yMHOKEHHE BEKTOpa
Ha YHCJIO, PA3JIOKEHHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JIEKAITUX
B OJTHOM TNIOCKOCTH.

CxansipHoe npou3BeICHUE,
BBIYHCIICHUE YTJIa MEXIY BEKTOpaMHU

B POCTPAHCTBE.

[Ipocrelimme 3axaun ¢ BEKTOpamMu

AKTyanm3upoBaTh (DaKThI 1 METOMBI
TUTAHUMETPUH, PEIICBAHTHEIE TEME,
MPOBOANTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMHU: BEKTOP

Ha TUTOCKOCTH U B TIPOCTPAHCTBE;
KOMITJIaHapHBIE BEKTOPHL. [IpuBOANTH
pUMEpPHI PU3UIECKUX BEKTOPHBIX
BEJIMYHH.

OcBaunBath MpaBwUiia BHITIOTHEHUS
JCHCTBUH CIIOKCHUS M BEIUUTAHUS
BEKTOPOB, YMHOXKCHHS BEKTOPA

Ha YHCIIO.

Jloka3bIBaTh MPU3HAK KOMIUTAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUN
JM000r0 BEKTOpa Mo TPEM JTaHHBIM
HEKOMITJITAaHAPHBIM BEKTOpaM
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[ToBTOpeHue, 06001IEHNE
U CUCTEMATH3alUs 3HAHUN

O06o01maroniee NTOBTOPEHUE MOHITUI
U METOJIOB Kypca reOMeTpuun

10 xnacca, cucTeMaTH3anus 3HaHUH.
Hcrtopus pa3BuTusi CTepeoMETPUN KaK
HAayKHU U €€ pOoJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Pemats crepeomerpuyeckue 3a1aun
Ha JIOKa3aTeJIbCTBO MAaTEMAaTHUECKUX
OTHOILICHUH, HaX0XKJICHUE
F€OMETPUUECKUX BETUYUH (JJIUH,
YIJI0B, IIIOMIAeH, OOBEMOB).
Hcnonp3oBare npu perieHun
CTEPEOMETPHUUYECKUX 3a7ad
MJIaHUMETpUUYecKue (HaKThl U METO/IBI.
[IpoBOIUTH TOTHYECKH KOPPEKTHBIE
JOKa3aTeJIbHbIE PACCYKACHUS

MIPU PELICHUHN CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a7a4.
CpaBHUBaTh U aHATU3UPOBATH
peanbHbIE CUTYallud U BBISBIISITH
BO3MOKHOCTb €€ MOAECIUPOBAHUS HA
A3bIKE TEOMETPUHU.

MopnenupoBaTth peaJbHy0 CUTYALUIO
Ha SI3bIKE TEOMETPHUU U HUCCIIEIOBATh
MMOCTPOEHHBIE MOJIENIN, B TOM YHUCIIE U
C MCMOJIb30BaHUEM ammapara anreopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MPOTPAMMBI [IPU PELICHHUH 33/1a4.
ITonyyaTe npeacTaBiIeHnE O FEOMETPUU
KaK O pa3BUBAIOLIEHCS HayKe,
HCCIIEIYIOIIEN OKPYXAOIUNA MUD,
CBSI3aHHOU C peaIbHbIMU 00BEKTaMU,
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MMOMOTaKNIIEN PEMINTh pealbHbIE
YKA3HECHHBIE CUTYyalluu O PO
CTEPEOMETPUH B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHHUS C LEJIbIO BBISIBIICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HccnenoBath NOCTPOESHHBIE MOJIEIH.

Ucnons3oBats iudpoBbie pecypcehbl

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC

HasBanue KonmaectBo OcCHOBHBIC BHJIBI IEITEITLHOCTH
OCHOBHOE coziepKaHue
paznena (TeMbl) Kypca 4acoB yUaIuxcs
AHamUTHYECKasi TEOMETPHS 15 [ToBTOpEHME: KOOPIUHATHI BEKTOPA AKTyanu3npoBaTh (DaKTBI 1 METOBI

Ha TJIOCKOCTHU U B MPOCTPAHCTRBE,
CKaJISIPHOE TPOM3BEJICHUE BEKTOPOB,
BBIYHCIICHUE YTJIa MEXAY BEKTOpaMu

B IIPOCTPAHCTBE. Y PaBHECHUE MPSIMOH,
MPOXOSAIIEH Y€PE3 ABE TOUKHU.
YpaBHEHUE MIIIOCKOCTH, HOPMAJIb,
YpPaBHEHUE MIIOCKOCTU B OTPE3KaxX.
Bexkropnoe npoussenenue. JInnernbie
HEPABEHCTBA, JIMHEUHOE
MpOrpaMMHUpPOBaHHUE.

AHanmuTHYEeCKHE METOABI pacuéTa
yIJIa MEXIY IPSMBIMU U TIIOCKOCTSIMH
B MHOrorpanaukax. ®opmyna
PacCTOSIHUSA OT TOYKH A0 MJIOCKOCTH
B KOOpAWHATAaXx.

HaxoxneHnue paccTosITHUM OT TOYKHU
710 TUIOCKOCTHU B KyO€ U MpaBUIbLHOMN
nupaMuae

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

CBOAUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTHYHBIM JIEUCTBUSIM C UX
KOOPAWHATAMU.

BcenomuuTe onpeneneHue CKaasipHoro
YMHOKEHUS U €T0 CBOMCTBA.
BpaucasTe ¢ HOMONIBIO CKAISIPHOTO
YMHOXEHHUS JIIUHBI BEKTOPOB, YIJIbI
MEXYy HUMU, YCTAaHABIUBATh
MEPIEHANKYJAPHOCTh BEKTOPOB.
BriBOAUTE ypaBHEHUE IUIOCKOCTH U
dhopmyIty pacCTOSIHUSI OT TOUKHU

J10 TIOCKOCTH.

Pemate 3agauu, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/IBI.
[IpoBOIUTH TOTHYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYKICHUS

MIPU PEHICHUU T€OMETPUUYECKUX 3a/1a4
Ha PUMEHEHUE BEKTOPHO-
KOOPJIAMHATHOT'O METO/A.
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AHanu3upoBaTh U MOAEIUPOBATH
Ha SI3bIKE TEOMETPUU PEATIbHBIC
CUTYalllH, CBSI3aHHBIE BEKTOPaMU U
KOOpPAMHATAMMU.

Hccnenosare NOCTPOEHHBIE MOJIEIH,
B TOM YMCJIE U C UCHOJIb30BAHUEM
ammapara aareOphbl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
MPOTPaMMBI.

3HAaKOMUTBCS C UICTOPHUEN Pa3BUTHUA
MaTeMaTUKH

[ToBTOpeHue, 06001IEHNE
U cCUCTeMaTu3allisg 3HaHUM

15

CedeHns MHOTOTPaHHUKOB:
CTaH/IAPTHBIE MHOTOTPAHHUKH, METO/T
CJIEA0B, CTAHAAPTHBIE MIJIOCKOCTH,
MEPECECUCHHUS MIPAMBIX U TIIOCKOCTEM.
[lapannenbHble OPSIMBIE U TUIOCKOCTH:
MapasulebHbIE CEYCHUS, PACUET
OTHOIIIEHUM, YTJIbl MEXKY
CKPEIIMBAIOIIUMUCS MPSIMBIMH.
[leprieHAMKYIIApHBIEC IPSIMBIE U
IJIOCKOCTH: CTAHAAPTHBIE NAPBI
MEPIECHANKYJISIPHBIX ITIOCKOCTEN U
MPSMBIX, CHAMMETPHH
MHOTOTPaHHUKOB, TEOPEMA O TPEX
MEPIICHANKYJIIAPaX, BBIYUCICHUS JIUH

CTpouTh ceueHUA.

Pemats crepeomerpruueckue 3agauu
HA JI0Ka3aTeJIbCTBO MATEMATUYECKUX
OTHOIIICHUH, HAXO0XXJICHUE
r€OMETPUUECKUX BETUYUH (JJIUH,
YIJI0B, IIIOIIAEH, OOBEMOB).
Hcnonp3oBars npu pelieHUn
CTEPEOMETPUUECKUX 3a10a4
MJIaHUMETpUYecKue (HaKThl U METO/IBI.
[IpoBOIUTH TOTHYECKH KOPPEKTHBIE
JIOKA3aTeIbHBIE PACCYKICHUS

MIPU PEUICHUU CTEPEOMETPUUECKHUX
3a7a4.

CpaBHUBaTh U aHATU3UPOBATH
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B MHOTOTpaHHHKAX.
[ToBTOpenue: miomanu
MHOT'OYTOJIBHUKOB, (POPMYJIBI

JUISL TTOIIAeH, COOOpakeHUs
noaoous.

[Inomany cedeHnii MHOTOTPaHHUKOB:
IUIOLIAIA TTIOBEPXHOCTEN, pa3pe3aHus
Ha 4acTH, COOOpaXeHHS MO 00Ms

peaJIbHbIE CUTYallUU U BBIABIATH
BO3MOYKHOCTb €€ MOJECIUPOBAHUS

HA SI3BIKE TEOMETPUH.

MonenupoBars peaibHYI0 CUTYaLlUIO
HA S3bIKE T€OMETPUU U UCCIICI0BATH
IIOCTPOEHHBIE MOJEIN, B TOM YHUCIIE U

C UCIOJIb30BAHUEM anmnapara ajareophl.

Hcnonp30BaTh KOMITBIOTEPHBIE
MPOTPAMMBI [IPY PELICHUH 3a/1a4

O0BEM MHOTOTpaHHHKA

17

O0béM Tena. OObEM MPSIMOYTOJIBHOTO
napajuiesienumnena. 3aaaqau

00 ynBOeHUU Ky0a, 0 KBapaType
Ky0a; 0 TPUCEKIIHNH yTia.
CrepeoMeTpuyeCcKHE 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO Mapasuiesienunea.
[Ipukiannbie 3a/1a4u, CBsI3aHHbBIC

C BBIYHCIICHHEM 00BEMaA
MPSIMOYTOJILHOTO TMapajuiesienunea.
OO0BEM NIPSMOU PU3MBI.
CrepeoMeTpruyeCcKHE 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
npsiMoit mpu3mbl. [Ipukiaaabie
3aJla4yd, CBA3aHHEIE C 00BEMOM
MPSMOU TPU3MBI.

CB00OOHO OnEpUPOBATH MOHITUSIMU:
00BEM Tena, 00BEM MPAMOYTOJIBHOTO
napajiiesienumnesa.

dopmMynmMpoBaTh OCHOBHEIE CBOMCTBA
00BEMOB.

Jloka3biBaTh TEOpEMY 00 00BEME
MPSMOYTOJIHLHOTO TIAPAJIJICIICTIHIIC 1A,
CJIEACTBUS U3 HEE.

Pa3pe3ars MHOTOTpaHHUKY,
MEPEKIIaIbIBATh YaCTH.

PemaTs cTepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C BBIUMCIICHUEM 00BEMA
MPSMOYTOJIBLHOTO TIapaJIIeICIIUIIe A,
MIPU3MBEL.

CpaBHUBATH U aHATM3UPOBATH
YTBEPKIEHUS C TETIO BHISBICHUS
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Briuncnenue 00bEMOB Ten

C MOMOIIBIO ONMPEAETEHHOTO
unrerpayia. O0bEM HaAKIOHHOM
MPU3MBI, MUPAMHUIBL.

®opmyna 00bEMa MUPAMUIBI.
OTHoIllIeHHE 00HEMOB IMUPAMU/T

C OOIIMM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C O0BEMAaMU HAKJIOHHOM
MPU3MBI, TUPAMHUIBIL.

[Ipukiagaeie 3a7a4n O TEME
«O0BEMBI Tell», CBI3aHHEBIE C 00BEMOM
HAKJIOHHOMW MPU3MBI, TUPAMUJIBI.
[Ipumenenue o0bEMOB. Brruncienue
PacCTOSIHUSA J10 TIIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYX ICHUI.
AHanmM3upoBaTh U MOJICTUPOBATH

Ha SI3BIKE TEOMETPUHN PEATbHBIC
CUTYalluH, CBSI3aHHbIE C 00BEMOM
MPSAMOYTOJIBLHOTO TIapaJlIeJICIIUIIC A,
MIPU3MBI, TTUPAMHIBI.

HccnenoBate NOCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIh30BaHUEM
amnmnapara ajreOpsl.

BBIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopmyiy 1Jisl BBIUKCIEHHS] 00bEMOB
Tel.

Jloka3biBaTh TE€OpEMY 00 00BEME
HAKJIOHHOW TIPU3MBbI Ha TIpUMEpe
TPEYrOJIbHOU ITPU3MBI U

JUTSI TIPOW3BOJIHHOU TTPU3MBI.
Jloka3biBaTh TEOpEMY: 00 00bEME
nupamMubl, GOpPMYIHPOBATH CICICTBUS
13 Hee: 00bEM YCeUEHHOU MUPAMUIBI.
BriBoauTh OpMYITy 1T BEIYUCITICHHUS
00BEMOB YCEUEHHOW MUPAMUJIbI

Tema BpameHus

24

[{unuaaprudecKas MOBEPXHOCTb,
o0pa3yromue UINHIPUIECKON
MTOBEPXHOCTH.

CB00OOSHO ONEepUpPOBATH MOHITUSMU:
MUTUHAPUYECKAsT TIOBEPXHOCTD,
uunuHap. U3ydats crnocoObl
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Humunaap. [pssmoit kpyroBoi
uunuuap. [nomans noBepxHocTH
HUTTUHpA.

Konunueckas moBEpXHOCTS,
o0Opa3yrone KOHUYeCKOoM
noeepxHocTh. Konyc. CeueHne koHyca
ILJIOCKOCTBIO0, TTApaAIICIIbHON
TUIOCKOCTU OCHOBAHHUS. Y CEYEHHBIN
KoHyc. M300paxxeHre KOHYCOB U
YCE€UYEHHBIX KOHYCOB.

[1nomanb OOKOBOM MOBEPXHOCTHU U
MTOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuyecKue 3a1auu

Ha JI0OKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUCHUM LWINHIPA,
KOHYCa.

[Ipukiagnbie 3a/1a4u, CBSI3aHHbIC

C IUJIUHPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ ockocThio. Kacanue mapa u
chephl I0CKOCTRI0. Bua u
n300pakeHue 1apa.

VYpaBaenue chepsl. [Inomans chepst u
e€ yacTeu.

CummMmetpus cdepsl U mapa.

MOJTYYEHUS [IWIHMHAPUYECKOM
MOBEPXHOCTH, LIMIHMHAPA.
N300paxkaTh HUIUHIIP U €r0 CeYEHUS
MIJIOCKOCTBIO.

CB00OOSHO ONEepUpOBATH MOHITUSIMU:
KOHHMYECKasi MIOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHyc. M3ydyaTh criocoObl
MOJIYYEHUS KOHUYECKON MMOBEPXHOCTH,
KOHYCa.

N300paxaTh KOHYC U €r0 CEUEeHHUS
IJTIOCKOCTBIO, TPOXOASIIEH Yepe3 OCh,
U TJIOCKOCTBI0, MEPHEHAUKYIIPHOMN

K OCH.

BriBoUTh (hOpMYIBI J1s1 BBIYUCIECHUS
OOKOBOM M MOJIHOM MTOBEPXHOCTEN TE
BpauieHus. Pemarp
CTEPEOMETPUUECKHUE 3a/1aul, CBSI3aHHbIC
C TeJIaMH BpallleHUs, HaXO0XKJICHUEM
101311 OOKOBOM U MOJTHOU
MOBEPXHOCTH, MOCTPOECHUEM CEUCHMUIA.
Hcnons3oBath mpH pellieHnH 3a1a4
MJIaHUMETpUUYecKue (HakThl U METO/IBI.
CpaBHHMBATh U AaHAIU3UPOBATH
YTBEPKACHUS C LIENbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYX ICHUM.
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CrepeoMeTpuyecKue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CPEpOil U IIaApOM,
MOCTPOCHUEM HUX CEUEHUI
MJIOCKOCTBIO.

[Ipuknagable 3a1a4n, CBI3aHHbBIC
co cdepoii 1 mapom.

IToBTOpEHME: OKPYKHOCTH

Ha IUIOCKOCTH, BBIYHUCIICHUS

B OKPY>KHOCTH, CTaHJIaPTHBIE
noaoous.

PaznuuHbple KOMOUHAIIUM TEN
BpAIllEHHUs] © MHOTOTPAaHHHUKOB.
3agaun no Teme «Tena 1 TOBEPXHOCTHU
BpAIICHU

AHanmM3upoBaTh U MOJACIUPOBATH

Ha SI3bIKE TEOMETPUHU PEATbHBIC
CUTYaIllH, CBSI3aHHBIE C KOHYCOM

U IIATUHAPOM.

HccnenoBath NOCTPOECHHBIE MOJIEIH,

B TOM YHCJIC ¥ C UCTIOJIh30BaHUEM
amnmnapara ajireOpsl

AKTyanm3npoBaTh (DaKThI 1 METOBI
TJTAHUMETPUH, PEIIEBAHTHEIE TEME,
MIPOBOJUTH AaHAIOTHH.

CB00OOSHO ONEepUpOBATH MOHITUSMU:
cdepa u map, UEHTpP, paanyc, TUaMETP
cdepsl U 1mapa.

HccnenoBaTh B3aUMHOE PacCIoOOKEHHE
chephl U MIOCKOCTH.

DopMyIMpPOBATH ONPEIEIICHUE
KacaTeJIbHOU TIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOHCTBE U
MPU3HAKE KacaTeIbHOMN TIOCKOCTH.
BriBoauTh hopMyITy IS BEIYUCTICHHUS
omaau cepsl uepes3 paanyc cepsi.
Pemiats crepeomeTpudeckue 3a1auu,
CBsI3aHHBIE CO Chepoil U 1IapoM,
HaxOXJACHHUEM IuToIaau cepsl u eé
yacTel, MOCTPOEHUEM CeUeHUH chephl
U mapa.
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AHaIM3UPOBaTh U MOJIETUPOBATh

Ha SI3bIKE TEOMETPUH PealIbHbIC
CUTYaIlUH, CBI3aHHBIE C IIIAPOM U
cthepoii.

Pemiate mpocTeie 3a7a4M, B KOTOPBIX
GbuUrypupyroT KOMOUHAIINY TEN
BpalleHus: U MHOTOI'PaHHHUKOB.
Hcnonb30BaTh IpH pellieHUH 3a7a4,
CBSI3aHHBIX O c(pepoit U mapom,
MJIaHUMeTpruyYecKkue (hakThl U METOJIBI.
Pemiats crepeomeTpudeckue 3a1auu,
CBSI3aHHBIE C TEJIAMU BpalleHUs,
IIOCTPOEHUEM CEUEHHI TEJ BpallCHHUS,
C KOMOMHAIMSIMU TEJ BpalleHUs U
MHOTOTPaHHUKOB.

[IpoBOAUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE pACCYKACHUS

P PEIICHUHN T€OMETPUUYECKUX 3ajay,
CBSI3aHHBIX C MEPIECHAUKYISIPHOCTHIO
IJIOCKOCTEM.

AHaIM3UpOBaTh U MOJIETUPOBAThH HA
A3bIKE TEOMETPUH pealIbHbIE CUTYAIUH,
CBSI3aHHBIE C MHOTOIPaHHUKaMHU.
HccnenoBare NOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amrapara ajareOpsl
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[Tmomaau moBEpxXHOCTH
U 00bEMBI KPYTJIBIX TET

O0Bém mununapa. Teopema

00 00BEME TIPSAMOTO ITUIUHPA.
[Tnomaau 60KOBOM U TTOJTHOM
MMOBEPXHOCTH ITUJIHNH/IPA.
Beruucienrue o0EMOB Ten

C MOMOIIBIO OMPEAECIEHHOTO
unrerpayia. O0bEM KOHYcA.

[Tnomaau 60KOBOM U TTOJTHOM
MOBEPXHOCTU KOHYCA.
CrepeoMeTpuyeCKHE 3a1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM 00BEMOB
UJIUH]Ipa, KOHYCA.

[Tpuknagaeie 3aaa4uu 1Mo TeMe «O0BEMBI
Y TUIOIIAAU MMOBEPXHOCTEM TeJL.
O0BEM 1Iapa u MapoBOro CEKTOpA.
Teopema 06 06bEme miapa. [Lnomans
chepsr.

CrepeoMeTpuyeCcKHE 3a1auu,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB
mapa, IapoBOTro CETMEHTA, IIapOBOTO
CEKTOopa.

[IpukitanHelie 330244 IO TEME
«OOBEMBI TE», CBI3aHHBIE

¢ 00bEMOM I11apa U IJIOMIAJIbI0 CEpHI.
COOTHOIIEHHS MEXKTY TUIOMIASIMHU
MMOBEPXHOCTEHN U 00BEMaMHU MO T00HBIX

CB00OOSHO ONEepUpOBATH MOHITUSMU:
00BEM Tena, MJIIO0IIA (b TOBEPXHOCTH.
dopmMynmMpoBaTh OCHOBHEIE CBOMCTBA
00BEMOB.

Jloka3pIBaTh TEOPEMBI: 00 00BEME
nUIuHIpa; 00 00bEME KoHyca.
Br1BoAuTE (hOPMYITBI SISl BEIYUCIICHUS
00BEMa yCeUEHHOr0 KOHYCA.
HccnenoBathe NOCTpOESHHBIE MOJIEIH,

B TOM YHCIIC ¥ C UCTIOJIh30BaHUEM
armapara ajreOphbl.

3HaTh BO3MOXXHOCTHU PEIICHUS 3a/1a4
Ha ITOCTPOCHHE LIUPKYJIEM U JTUHENKOU,
0 KJIACCHYECKUX HEPA3PEIIUMBIX
3a/layax.

CB00OOSHO ONEepUpOBaTH MOHITUSMU:
IIapOBOM CETMEHT, IIaPOBOM CJIOM,
IIapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CETMEHTAa, OCHOBAHHE U BBHICOTA
IIApOBOTO CJIOA.

Br1BoAUTE (OPMYITBI TSI HAXOXKIESHUS
00BEMOB IaPOBOTO CETMEHTA,
IIIAPOBOTO CEKTOPA, IIIOMATN CHEPHI.
JlokassiBaTh TEOpeMy 00 00bEME 1Iapa.
Pemats cTepeomeTpuueckue 3a1a49u,
CBsI3aHHBIE C 00BEMOM I11apa, MapoBOTrO
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TeJ.
[Tomo6HBIE TEIa B MPOCTPAHCTBE.
N3menenune 00bEMa pu MOJ00MH.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB
TEJI U TJIOIIAIeH TOBEPXHOCTEMN

CErMEHTA, IIapOBOTr0 CEKTOPA,
TJIOIIAAbI0 C(HEPHI.

CpaBHHMBATh U AaHAJIU3UPOBATH
YTBEPKACHUS C LIENbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYX ICHHUI.
AHaIM3UpOBaTh U MOJIETUPOBATh

Ha 3bIKE TEOMETPUU PEAJIbHBIC
CUTYalluH, CBSI3aHHbIE C 00BEMOM
1apa, mapoBOro CerMeHTa, apoBOro
CErMEHTA, IO IbI0 C(hEepHI.
CB00OOIHO ONEepUpOBATH MOHITHUEM
moA00HbIE Tela B IPOCTPAHCTRE.
Brruucnats 00bEMBI TEJ C HOMOIIBIO
ONPEAEIIEHHOI0 UHTETPAJIA.

Pemiats crepeomeTpudeckue 3a1auu,
CBSI3aHHBIE C COOTHOIIEHUSAMH MEXKITY
MJIOIIA/IIMU TTOBEPXHOCTEH U
00bEéMamMu MOJOOHBIX TEJL.
[TpoBOAUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKACHUS

MIPU PEIICHUU T€OMETPUUYECKUX 3a7ay,
CBSI3aHHBIX C BBIYUCIIEHHEM 00HEMOB
TEJI C IOMOILBIO ONPEAETEHHOTO
UHTETpaJia, HaX0XKJACHUEM
COOTHOIIEHUS MEXAY TJIOMIAIIMU
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MTOBEPXHOCTEH U 00BEMaMU MOTOOHBIX
Tell.

AHaIU3UPOBaATh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPHUH peasIbHbIC
CUTYaIlUH, CBA3aHHbIE C O0BEMaMU U
MMOBEPXHOCTSMHU TeI,

Ha JI0Ka3aTeJIbCTBO U Ha HAXOXKJICHUE
r€OMETPUUYECKHUX BETMINH

JIBr>KEHUSA

JIBH>KEHUSI TIPOCTPAHCTBA.
Otob6paxenus. JIBmKkeHUs U
paBeHCcTBO Quryp. OOuiue cBoicTBa
NBIDKeHUI. BUInl nBMOKeHUI:
napajjieabHbIN MEPEHOC, IIEHTpaIbHAS
CUMMETpPHS, 3epKaTbHass CAMMETPHS,
IIOBOPOT BOKPYT MPSAMOM.
[IpeobpazoBanus mogodus. [Ipsmas u
cthepa Ditnepa.

['eomerpuueckue 3amaun

Ha MPUMEHEHUE JTBYKEHUS

IIpuMeHATh NpaBHUIIa BBITIOJHEHUS
JNEUCTBUM CIOKEHHS U BBIYMTAHUS
BEKTOPOB, YMHOXKEHUS BEKTOpa

Ha YHCJIO [IPU PELLICHUH 3a/1a4.
Haxonuths KOOpAUHATEI BEKTOpA

B JaHHOM 0a3Huce U CTPOUTH BEKTOP
10 €ro KOOpAUHATaM.

BcenomuuTe onpeneneHne CKaasipHOro
YMHOKEHUS U €T0 CBOMCTBA.
Bp4ucasaTs ¢ OMOLIBIO CKAISPHOTO
YMHOKEHUS JUIMHBI BEKTOPOB, YIJIbI
MEXK]ly HUIMU, YCTAHABIUBATh
NEPIEHAUKYIIIPHOCTb BEKTOPOB.
AHaIM3UpOBaTh U MOJEIUPOBATH

HAa I3bIKE T€OMETPUU pPEalIbHbIC
CUTYalllH, CBA3aHHBIE C (PU3NUECKUMU
BEKTOPHBIMH BEJIMYMHAMU.
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Hcnons30Bath MpH peIICHUA 3a/1a4,
CBSI3aHHBIX C BEKTOPaMH

B ITPOCTPAHCTBE, TNIAHUMETPUIECKUC
(haKThl 1 METO/IBI.

CB0OOAHO OIEepUpOBaTH MOHITUSIMH:
O0TOOpakKeHHE MPOCTPAHCTBA Ha ceOsl,
JIBKEHUE TIPOCTPAHCTBA,
IIEHTPAJIbHAS, OCEBAs U 3epPKaIbHAs
CUMMETPHH, MapauIeIbHBIA IIEPEHOC;
paBeHCTBO U nogodue Guryp.
Jloka3bIBaTh YTBEPKIAEHUS O TOM, YTO
IIEHTPAJIbHAS, OCEBAs M 3epPKaIbHAs
CUMMETPHH, IMapauIeIbHBIN ITepEeHOC
SIBJITFOTCS IBMOKCHUSIMHU. BBITOTHATH
npeodpazoBaHus TOA00US.
OnepupoBaTh NOHATHIMU: IPAMasT U
cthepa Ditnepa.

Pemars reomerpuyeckue 3a1auu

C MCTOJIb30BAHUEM JIBUKCHUU.
Hcnons30BaTh IpH peNICHUH 33124
JBIDKCHUS ITPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 06001IEHNE
U cCUCTeMaTu3allisg 3HaHUM

17

O6o01aro1iee NOBTOPEHUE MOHITUHN U
METOJIOB Kypca T'€OMEeTpUH
10-11 xmaccoB, cucTeMaTH3aIus

Pemrate crepeomerpuueckue 3anaun
Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKHUX
OTHOIIICHUH, HAXO0XXJICHUE
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3HAHUM.

Hcropus pa3BUTHS CTEPEOMETPUUN KAK
HAYyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMN

r€OMETPUUECKUX BETMYUH (JJIUH,
YIJI0B, IIIOIIAEH, OOBEMOB).
Hcnonp3oBars npu peieHun
CTEPEOMETPHUUYECKUX 3a7ad
MJIaHUMETpUYECKue (HaKThI

Y METOJBI.

[IpoBOIUTH TOTHYECKH KOPPEKTHBIE
JOKa3aTeJIbHbIE PACCYKACHUS

MPU PEUICHUHU CTEPEOMETPUUECKUX
Y IUIAHUMETPUYECKUX 3a]1a4.
CpaBHUBaTh U aHATU3UPOBATH
peanbHbIE CUTYallud U BBISBIISITH
BO3MOKHOCTb €€ MOJECIUPOBAHUS
Ha S3BIKE TEOMETPHUH.
MopnennpoBath peaJbHy0 CUTYALUIO
Ha SI3bIKE TEOMETPHUU U UCCIIEIOBATh
MMOCTPOEHHBIE MOJIEIIN, B TOM YHCIIE
Y C UCIIOJIB30BAaHUEM ammapara
anreOphl.

Hcnonb30BaTh KOMITBIOTEPHBIE
MPOTPAMMBI [IPU PELICHHUH 33/1a4.

[Tony4dats npeacTaBiaeHUe O TEOMETPUU

KaK O pa3BUBAIOLIEHCS HayKe,
HCCIIEIYIOIIEN OKPYX AU MUD,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
IIOMOTAIOIIEN PELINTh PEATbHbBIE
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YKU3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUN

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

VYyebHblii Kypc «BeposSTHOCT M CTAaTUCTHKa» YIIIYOJIEHHOIO YPOBHS SIBISIETCS
NPOJOJDKEHUEM W PA3BUTHEM OJIHOMMEHHOIO y4eOHOro Kypca YIIIyOJIEHHOTO YPOBHS
Ha YpOBHE cpeAHero oOmiero oOpa3oBaHus. YueOHbIH Kypc MpeJHa3HauYeH
s GOpMUPOBAHMS Yy OOYYAIOLIUXCSl CTATUCTHUECKOW KYJIbTYpbl MU NMOHHUMAaHUS POJIH
TEOPUHM BEPOATHOCTEW KaK MAaTEMATHYECKOIO MHCTPYMEHTA ISl M3YYECHMS CIIy4alHBIX
COOBITHI, BEIUYHMH U TpoleccoB. [Ipy n3ydeHun Kypca oOOramiaroTcsi MpeacTaBICHUS
00y4JarIMXCs 0 METOJAX MCCIIEIOBAHMUS U3MEHUYMBOTIO MUPA, PAa3BUBAETCS OHUMAHHE
3HAYUMOCTH U OOIIHOCTH MaTEMaTHYECKUX METOJIOB IO3HAHUS KaK HEOThEMJIEMOMU
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

CopepxaHue y4yeOHOro Kypca HalpaBJIEHO HA 3aKPEIUIEHUE 3HAHUH, MOTYy4eHHBIX
IpU M3Y4YEHUH Kypca Ha YpPOBHE OCHOBHOI'O 0OILEro oOpa3oBaHUs, U Ha Pa3BUTHUE
IIPEACTABICHUN O CIy4YalHBIX BEJIIMYMHAX W B3aMMOCBA3SIX MEXIYy HMMHU Ha BaKHBIX
IIpUMeEpax, CIOKETHl KOTOPBIX ITOYEPIHYTHI M3 OKpyXKaroumero mupa. B pesynbrare
y oOydarmomuxcsi  JOJKHO  cOpMHUpOBaThCA  MpeACTaBlieHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIUX MAaTEMaTHYECKUX MOJAEISAX, UCIOIb3YEMBIX JJI OMUCAHUS
AHTPONOMETPUYECKUX U AEMOTpaPUUECKUX BEIMYNH, OTPEIIHOCTEN B pa3IMUHbIE PoJa
U3MEPEHUsAX, JUIMTEIBHOCTH  O€30TKa3HOM  paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUW M IIPOLECCOB B 001IeCTBE. YUEOHBIN KypC SIBISETCS
0a30if a7 OCBOEHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHELHAMCTaM HE TOJBKO HMHKEHEPHBIX CHELUAIbHOCTEM, HO TAKXKE COLMAIBHBIX WU
MICUXOJIOTUYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIILHON
Mepe MCIOJIb3YIOT anmnapaTr aHajin3a 0oJblIuX JaHHBIX. LleHTpanpHyt0 4acTh yueOHOro
Kypca 3aHMMaeT OOCYXJI€HHE 3aKOHa OOJIbIIMX 4ucel — (PyHIaMEHTAIbHOIO 3aKOHa
MPUPO/IBI, UMEIOIIEr0 MAaTEMAaTUYECKYIO (DOpMaTn3auIo.

B coorBercTBHMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCT, W CTaTUCTHMKa» Ha YINIYOJEHHOM YPOBHE BBIIEJIEHBl OCHOBHBIE
cojepkarenpHble JUHUM: «CiydaliHble cOOBITHS W BeposTHOCTH» U «CiayyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEID.

[ToMHMO OCHOBHBIX JIMHUU B y4€OHBIN KypC BKJIFOUEHBI 3JIEMEHTHI T€OpUU TpadoB
U TEOPUU MHOKECTB, HEOOXOIMMBIE JIs1 MOJIHOLIEHHOTO OCBOEHUSI MaTepuaja TaHHOTO
y4e0HOro Kypca U CMEKHbBIX MATEMATHYECKUX y4EOHBIX KYPCOB.

Copnepxanue nuHUM «CiydailHble COOBITHSI M BEPOSTHOCTU» CIIY)KUT OCHOBOM
s (GOpPMHUpPOBAaHUS TNPEACTABICHUI O pacupeneleHuH BEPOATHOCTEM MEXIy
3HAYEHHUSIMH CIYyYalHBIX BEIMYMH. BaXKHYHO 4YacTh B 3TOM COAEPKATEIBbHOW JIMHUH
3aHUMAET U3yYeHUE Fr€OMETPUYECKOr0 U OMHOMUAIBLHOTO pacipeieseHH 1 3HAKOMCTBO
C UX HENPEPBIBHBIMU aHAJIOIaMH — ITOKA3aTEIbHBIM U HOPMaJIbHBIM PACIIPEIEICHUSIMU.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4allHBIMHU  BEJIMYMHAMU U
pacnpeieieHUsIMU, aKIIEHTUPYIOT BHUMaHWe OOYyYalolUXCcs Ha ONMHMCAHUU U U3YYEHUU
CIIy4yaWHBIX SIBICHUUA C TOMOIIBI0O HENpPephIBHBIX (QyHKIMH. OCHOBHOE BHUMAHHUE
yIeJSIeTCs TOKa3aTeIbHOMY U HOPMAJIbHOMY PacipeeieHUsIM.

B yuebGHOM Kypce mpeaycMmaTpuBaeTCs O3HAKOMUTEIIBHOE U3YYEHUE CBSI3U MEXIY
CIy4yalHbIMU BEJIMYMHAMU M OIUCAaHUE O3TOM CBSI3M C TOMOIIbI0 K03 duImeHTa
KOPPEJISIIIUU U €T0 BEHIOOPOYHOTO aHajaora. DTH 3JIEMEHTHI COJIepKaHUs Pa3BUBAIOT TEMY
«JluarpaMMbl pacceMBaHUs», U3YUYEHHYIO HAa YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHU,
¥ BO MHOT'OM OIHMPAIOTCSI HAa CBEJICHUS U3 KypCOB alNreOpbl U TEOMETPUH.

Emé oauH sneMeHT cojepikaHus, KOTOPBIA MpeajiaracTcsi Ha 03HaKOMUTEIHLHOM
YPOBHE — TMOCJIEAOBATEIBLHOCTh CIyYalHBIX HE3aBUCUMBIX COOBITHUN, HACTYHAIOIIUX
B eauHUIly BpeMeHU. O3HAKOMIJICHHE C pachpeiesieHUEM BEPOSTHOCTEM KOIMYecTBa
TaKUX COOBITHII HOCUT Pa3BUBAIOIIUN XapaKTEP U SIBISETCS aKTYaJTbHBIM ISl OYIyIIUX
a0MTYpUEHTOB,  MOCTYMAKOIIUX HA  ydyeOHbIe  CHEIUAIbHOCTH,  CBSI3aHHbIC
C OOIIIECTBEHHBIMU HAayKaMH, TICUXOJIOTUEN U yIIPaBICHUEM.

Ha usyuenue yudeOHOro kypca «BeposTHOCTh M CTAaTUCTHKa» Ha YriyOJIEHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenmto), B 11 kiacce —
34 qaca (1 yac B HEEIO).

COIAEPKAHUE OBYUYEHMUSA
10 KJIACC

['pad, cBs3ubiil rpad, nmytu B rpade: nukibl U nenu. CreneHb (BaJIGHTHOCTBH)
BepiuHbL. ['padsl Ha mmockocTu. [lepeBbs.

CnydaifHple SKCHEPUMEHTHI (OMBITHI) W CIydailHble COOBITHUS. DJIEMEHTapHBIC
coObITUs (Ucxonbl). BeposTHOCTh ciydallHOro coObITHS. bBIM30CTh 4YacToThl U
BEPOSITHOCTU CcOObITUM. Cny4yallHble OMNBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepanmu  Haj COOBITUSAMU: TIepecedeHne, OOBEAWHEHHE, MPOTUBOIIOJIOKHbBIC
coObITus. Juarpammel Ditnepa. @opmyria CI0KEHHS BEPOSITHOCTEN.

VYcioBHasE BEPOATHOCTb. YMHOXEHHE BEpPOSTHOCTEN. JlepeBO  CiaydailHOTO
skcriepuMmenTa. @opmyna nonHoW BepoaTHocTH. Dopmyna baiteca. HeszaBucumelie
COOBITHS.

bunapublii ciayuyaliHbI ONBIT (UCHBITaHUE), ycmex U Heyaada. HezaBucumbie
ucnbiTanud. Cepusi HE3aBHCUMBIX HUCIIBITAHUN J0 TepBOro ycmexa. IlepecraHoBku u
¢dakropuan. Yucno couetanuii. Tpeyronbuuk [lackans. @opmyna Ounoma HeroToHa.

Cepust He3aBUCUMBIX ucnbITaHuil bepHymmn. CrnydailHblid BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyualinas BennunHa. Pacnipenenenue BeposTHocTel. [lnarpamMmma pacnpeneiacHus.
Onepanuu HaJ CIlydailHBIMH BeIMYMHaMU. buHapHas ciiydaitHas BennuunHa. [Ipumeps
pacripeiesieHHi, B TOM YHCJI€ T€OMETPUYECKOe U OMHOMUAIILHOE.
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11 KJIACC

CoBMECTHOE pacnpeiesieHue ABYX CIy4allHbIX BennuuH. HezaBucumbie cirydaliHbIe
BEJIMYUHBI.

MaremaTudeckoe OXKHUJaHHWE CIydalHOW BeNWYUHBI (pactpenesncHust). [Ipumepst
MIPUMEHEHUS MaTEeMaTUYECKOro OXUJaHUs (CTpaxoBaHHE, JioTepes). MaremaTuyeckoe
OXXKHMJIaHWE OWHApHON ciay4yallHOM BelMMYMHBL. MaTemaTuyeckoe OXHUIAaHUE CYMMBbI
CIIy4alHBIX BEIMYMH. MaTeMaTu4ecKoe 0KUJaHUE Te€OMETPUIECKOr0 U OMHOMUATBHOTO
pacnpeaeacHu.

Jlucniepcus U cTaHJAPTHOE OTKIIOHEHUE CIy4yallHOW BEJIMYUHBI (paclpeesieHus).
HNucniepcuss  OuHapHOW  cilydyailHOM  BenWYMHBL. ~ MareMmaruueckoe  OXKHJIaHUE
MPOU3BEACHUS U JUCIIEPCHS] CYMMBI HE3aBUCHUMBIX CIIYYaWHBIX BeIWYUH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHWE OMHOMHUANILHOTO pactpeaeneHus. Jlucnepcus U craHgapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO PACIIPEICIICHUSI.

HepaBenctBo YeObiméBa. Teopema UYeOwniméBa. Teopema bepnymnu. 3akoH
Oonpiux uyucesl. BbrlOOpouHBI MeTon uccineqoBaHui. BbIOOpOUYHBIE XapaKTEpUCTUKHU.
OneHrBaHKE BEPOSITHOCTH COOBITHS MO BRIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTenux
TUIIOTE3 C TOMOIIBIO U3YYEHHBIX PACHPEACICHUM.

HenpepsiBHble  citydaiiHble  BenuuuHbl. [Ipumepsl. @DyHKIMA  IIOTHOCTH
BEPOATHOCTH pacrpeaesiceHrns. PaBHOMEpHOE pacnpeielieHue U €ro CBOMCTBA. 3aJayH,
MPUBOISIINE K ITOKA3ATEIIbHOMY PaCpEACICHUIO. 3a1a4M, MPUBOASAIINE K HOPMAIbHOMY
pacnpenenennto. OyHKIUSA MIOTHOCTA BEPOSITHOCTH IMOKA3aTEIBHOTO PACIpPEICIICHUS,
(YHKIUS TUIOTHOCTH BEPOSITHOCTU HOPMAaJIbHOTO pachpeeneHus. OyHKIMS MIOTHOCTH
Y CBOMCTBA HOPMAJIbHOI'O PACIPEAECIECHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHM. 3aadyu, MPUBOJAIINE
K pacnpenenenuto I[lyaccona.

KoBapuarust nByx ciydaiiHeix BenuduH. KoadduimeHt nuHeHON KOppensiuu.
CoBMecTHBIE HAONIOJEHUS JBYX BENUYUH. BBIOOpOUHBI KOA(DPUIUEHT KOPPENSIUu.
Paznuune mexny JTUHEMHOW CBSI3bIO M NPUYMHHO-CJIEACTBEHHOW CBS3bIO. JIMHEHHAs
perpeccusi, METOJ HAMMEHbIINX KBaIPaTOB.

NPEAMETHBIE PE3YJIBTATDHI

K koniy 10 ki1acca oOy4daromuiicss Hay4YuTCs:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: rpad, MIockui rpad, CBsI3HBIA rpad, MyTh
B rpade, 1erb, UK, AePEeBO, CTENEHb BEPIINHBI, IEPEBO CIIYYaHHOTO SKCIIEPUMEHTA;

CBOOOJITHO ONEPUPOBATH MOHSATUSAMU: CIyHYailHBIN SKCIIEPUMEHT (OIbIT), CydaiiHoe
COOBbITHE, SJIEMEHTApPHOE CIIy4yalHOe COOBITHE (PIEMEHTApHBIA MCXOJ) CIy4ailHOTrO
OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUM B ONBITaX C PABHOBO3MOXKHBIMU
AIEMEHTAPHBIMU COOBITUSIMU;

HaxXoOJIUTh U (POPMYIHPOBATH COOBITUS: TEepeceueHue, OObENMHEHUE JTaHHBIX
COOBITUI, COOBITHE, MTPOTUBOMOJOKHOE JTaHHOMY, MCIOJIb30BaTh JAUarpaMMbl Jiijepa,
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KOOPJAMHATHYIO MPAMYIO JUIsl pElIeHUs 3a7ad, IO0JIb30BaThCsl (OPMYIOW CIOKEHUS
BEPOSITHOCTEH AJI1 BEPOSITHOCTEH JIBYX M TPEX CIy4alHBIX COOBITHIA;

ONEpUpPOBATh MOHATHUSMU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOATHOCTEM,
HE3aBHCHMbIE COOBITHS, JEPEBO CIYy4aHOIO 3KCIEPUMEHTA, HAXOJIUTh BEPOSTHOCTH
COOBITHII ¢ TOMOIIBIO MPAaBUJIa YMHOXKEHUS, AepeBa CIy4alHOTO OMNbITa, UCIOJIb30BATh
(bopMyny mojHOW BeposTHOCTH, (opMyiny baiieca mpu pemieHun 3aaad, ONpeneATh
HE3aBHCHUMOCTh COOBITUI MO (JOPMYIIE U IO OPraHU3ALUU CIIYYailHOr0 3KCIIEPUMEHTA;

IPUMEHSATh U3YUYEHHbIE KOMOMHATOPHBIE (POPMYIIbI AJI NEPEUHCIICHUS 3JIEMEHTOB
MHO>KECTB, AJIEMEHTAPHBIX COOBITHI CIy4ailHOTO OIbITa, PEHIEHUS 33Jad 10 TEOPHH
BEPOATHOCTEM;

CBOOOJTHO OMEPUPOBATh MOHATUAMU: OUHAPHBIA CIIy4alHBIM OMBIT (MCHBITAHUE),
ycHex U HeyAada, He3aBUCUMBbIE UCIIBITAHUS, CEpUs UCTIBITAHUMN, HAXOIUTh BEPOSITHOCTH
COOBITHI: B CEpUM HMCHBITAHUW 10 MEPBOr0 ycrexa, B CEpUHM UCHBITaHWM bepHysm,
B OIBITE, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM M3 KOHEYHON COBOKYIHOCTH;

CBOOOJIHO OIEpPUPOBATh MOHATHUAMM: CilydailHas BeJIMYUHA, pACIpEACIICHNE
BEPOSITHOCTEH, JWarpaMMa paclpefiesieHus, OWHapHas CcllydailHas BeJIM4YMHA,
reoOMeTpUIECKOe, OMHOMHUAIBHOE pacCpeeICHHE.

K koniy 11 kiacca oOy4daromuiicss Hay4YuTCs:

ONEPHUPOBATH MOHATUIMU: COBMECTHOE PACIPENEIICHUE JBYX CIy4YalHBIX BEJIUYUH,
UCIIOJIb30BaTh TAaOJMUIy COBMECTHOI'O paclpeleieHusl ABYX CIy4alHBIX BEIUYMH
JUISL BBIACIICHUS PACHPENENICHHs] KaXIOW BEJIWYWHBI, OIPEACICHUS HE3aBHCUMOCTHU
CIIy4alHbIX BEJIUYUH;

CBOOOJIHO OIEPUPOBATH MMOHATUEM MATEMATUYECKOrO0 OXUAAHUS CIy4yalHOU
BEJIMYMHBI (paclpeesieHns), NPUMEHATh CBOMCTBA MAaTEMAaTHUYECKOI'O OXKHMJIaHUS
IpU pPELIEHUU 33a7a4, BBIYUCIATH MATEMaTHYECKOE OXUIAaHUE OWHOMHAIBHOIO H
Tr€OMETPUYECKOTO PaCIIPENCICHUM;

CBOOOJIHO ONEpPUPOBATH MOHATHSAMU: JIUCIEPCHUS, CTAaHAAPTHOE OTKJIOHEHUE
CIIy4alHOM BEJMYMHBI, MPUMEHATH CBOMCTBA JUCIEPCUM CIYYAHOM BEIUYUHBI
(pactipeneneHusi) NpU pPEUICHUM 334ad, BBIUKUCIATH JUCIEPCHI0 M CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUUECKOr0 1 OMHOMUAJILHOTO paclpeiesIeHUN;

BBIUHCIISITh BBIOOPOYHBIE XAPAKTEPUCTHKU IO JaHHOW BBIOOPKE W OIIEHUBATH
XApAaKTEpPUCTUKH  TEHEpPAJIbHOM  COBOKYNHOCTM  JAaHHBIX IO  BBIOOPOYHBIM
xapakTepuctukaM. OIlleHHBaTh BEPOSITHOCTU COOBITUM U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTESBI, MOJIB3YACh U3YYEHHBIMH PACIIPEACIICHUAMM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 xiacc
HasBanue KonuuectBo OcHOBHbIE BUJIBI JEATETLHOCTH
pasnena (TeMbl) 4acoB OctosHoe coxepiante oOydJaromuxcs
DIIeMeHTHI Teopuu rpados 3 I'pad, cs3HbIM rpad), npeacTaBiecHUe [IpencTaBnsTh OOBEKTHI U CBSI3U
3a/1au ¢ MOMOIIkI0 rpada. MEX]ly HUIMU € MMOMOIIbI0 rpada,
Crenensb (BaJ€HTHOCTh) BEPIIUHEI. HaXOJIUTh MyTU MEXAY BEpLUIMHAMU
I1yTe B rpade. Llenu u 1UKIbL. rpada.
I'padrt Ha miiockoctu. JlepeBo Brinensates B rpade nenu u nUKIibl.
CIIy4allHOTO SKCIIEPUMEHTA Ctpouth 1epeBo MO OMUCAHUIO
CJIy4allHOTO OIIbITa, OTKCHIBATh
cily4aliHble COOBITHS B TEPMUHAX
JepeBa.
Pemats 3agayn ¢ nOMOILBIO
rpados
Ciry4aliHbI€ OIIBITHI, 3 CrnyyaitHble S5KCIEPUMEHTHI (OTBITHI) Briaensate u onuckBaTh

ciy4yaiiHble COOBITUS U
BEPOSATHOCTH COOBITHI

U CllydaiiHble COOBITHUS. DIIEMEHTapPHbIE
coObITUs (Mcxobl). BeposiTHOCTD
ciydaifHoro coobitusi. BepositHoctn
COOBITHH B OTIBITaX

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSMU

cily4aliHble COOBITHS B CIIy4allHOM
OIIBITE.

DopMyIIMPOBATH YCIOBUS MPOBEACHUSA
CJIy4aliHOT'O OIIBITA.

HaxoauTh BepOSATHOCTH COOBITHI

B OIIBITaX C PAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOJaMU

74



Onepanun

HaJl MHOXKE€CTBaAMU

U COOBITUSIMU.
CnoxxeHue u yMHOKEHHUE
BEPOSITHOCTEM.

Y ciioBHas BEPOSTHOCT.
He3aBucumbie coObITHS

Ilepeceuenue, 00beTMHEHNE MHOKECTB
U COOBITUI, MPOTUBOIOIOKHbIE
coObITus. Dopmyiia cloXeHus
BEPOSITHOCTEHN Y CIIOBHASL BEPOATHOCTb.
YMHOXEHHUE BEPOATHOCTEM.

®opMyra yCIOBHOU BEPOSATHOCTH.
dopmyIia NOJIHON BEPOATHOCTH.
®opmyna baiteca. HezaBucumbie
COOBITHS

Hcnonp3oBars quarpaMmel Jitsiepa

1 BepOajbHOE ONMCaHUEe COOBITUI
IIPY BBIMIOJIHEHUU OIE€paLNil

HaJ COOBITUSIMU.

OneHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI IO MEpe HACTYIUICHUS
APYTUX COOBITHI B CIIy4aifHOM OIIBITE.
PemaTte 3agauu, B TOM 4uCie

C UCIIOJIB30BAaHHUEM JEPEBa CIY4aHHOTO
ombITa, (POPMYIT CIOXKEHUS

Y YMHOKEHUS BEPOATHOCTEN

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHOE NMpaBUIIO YMHOKEHUS.
[lepectanoBku u axropuan. Yucio
couerannil. Tpeyronpuuk [Tackans.
®opmyna 6uHOMa HproToHa

®opMyIupoBaTh U A0Ka3bIBaTh
KOMOMHATOpHBIE (DaKTHI.
Hcnonb30BaTh NpaBUIIO YMHOXKEHUS,
M3y4EHHbIE KOMOMHATOPHBIE (DOPMYIIBI
IUIS TIEPEYMCIICHUS 3JIEMEHTOB
pPa3IUYHBIX MHOKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITUH B CIy4ailHOM
OTIBITE.

[Tonb3oBarbest hopMynoit u
TpeyroybHUKoM Ilackans

IUIS ONIPENIETICHUS YK Clia COYETaHU M.
[IpumensaTe popmyny OuHOMA
HrroTona nis npeobpazoBanus
BBIPAXKECHU I
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Cepun nocnen0BaTeIbHBIX 5 bunapHbIli cirydaliHBINA OTBIT Pa36uBath ClOKHBIE HKCIIEPUMEHTHI

ucnbiTanui. McnbiTanus (ucnpITaHue), ycrex u Heyaaua. Ha OT/ACJIbHBIE UCTIBITAHMUS.

bepnyinu. HesaBucnmMble ncnbITaHus. Pemars 3aaum Ha Momck

Cny4daitHbiil BEIOOP Cepusi HE3aBUCUMBIX UCTIBITAHUUN BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 10 nepsoro ycrnexa. Cepus WCIIBITAHUN 10 TIEPBOTO ycrexa u
HE3aBHCUMBIX UCTIBITAHUN bepHym. B CepUsiX UCIbITaHui bepHyun,
Crny4daitHblil BEIOOP U3 KOHEYHOM a TAK)XE B OIBITAX CO CIy4alHbIM
COBOKYIIHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTHU
[IpakTnyeckas padbora C MCMOJIb30BAHNEM KOMOMHATOPHBIX
C UCIIOJIB30BAHUEM DJIEKTPOHHBIX (bakToB U (HOpMyJI, B TOM YUCJIE B XOJI€
Ta0IuUIL MPaKTUYECKON pabOThI C MPUMEHEHUEM

CTaHJAPTHBIX (QYHKIUN
CiydaiiHple BETUYUHBI 14 Ciyqaiinas BenmunHa. Pactipenenenne OcBauBaTh MOHATHS: CIIy4alHas

U pacipenesieHus

BeposiTHOCTEH. /[narpamma
pacnpeaenenus. Onepanuu

HaJl CITy4aiiHbIMU BEJIMYMHAMM.
[Tpumepsl pactipenenenuii. bunapnas
cilydaiiHas BemmuuHa. ['eomerprueckoe
pacn-penenenue. burnoMmuanbHOE
pacrpenenenue. Marematndeckoe
0KUJAHUE CIIYYaWHOW BEJIMYUHBI.
CoBMecTHOE pacnipeaeieHne IByX
Cly4auHbIX BeInuuH. HezaBucumbie
ciy4aiHble BennuuHbl. CBOMCTBA
MAaTEMAaTHYECKOTO OKUIAHUS.

BEJIMYMHA, pacipeesaeHue, Tadaumna
pacupenenenms, fuarpaMmma
pacrpeneneHus.

Haxonuts 3Ha4YE€HUS CyMMBI U
IIPOU3BEICHUS CIIyYalHbIX BEJIUYNH.
Crtpoutb OMHApHBIE pacipeneIeHUs
10 ONMCAHUIO COOBITUI B CITy4alHBIX
onbITax. CTpOUTH M pacrio3HABaTh
reOMETPUYECKOE U OMHOMHAIBHOE
pacrpeneneHus.

Pemrats 3a1a4n Ha BEIYUCIICHUE
MaTEeMaTHYECKOrO OKUIAHUS.
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MaremaTudeckoe 0XuaaHue OMHaApHOM
CIIy4aiiHOU BEJIIMYUHBI.
MaremaTrhueckoe 0KUIaHue
F€OMETPUUECKOTO U OMHOMHAIIBHOTO
pacnpeneneHuil. Jucnepcus u
CTaHJApPTHOE OTKJIOHEHUE. Jlucnepcus
OMHApHOH CIIy4ailHON BETMYHHBI.
CBoiicTBa IUCIIEPCHH.
MaremaThuecKkoe 0KUIaHue
MPOU3BEACHUS U TUCIIEPCUS CYyMMBI
HE3aBHCUMBIX CITy4alHbBIX BEJIMYMH.
Jlucniepcusi OMHOMHUATIBLHOTO
pacupeneeHusl.

[IpakTuueckas pabota

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIHUI]

CTpouTh COBMECTHBIE PACIIPEICIICHUS.

N3y4are cBOMCTBa MATEMATUYECKOTO
OKHMJIAHUS.

PemaTe 3a1a4u ¢ NOMOIIBIO
U3Yy4YECHHBIX CBOMCTB.

[1o u3ydeHHbIM (hopMyIaM HAXOJUTh
MaTEeMaTHYECKHUE OKUIAHUS
CIIy4alHBIX BEJIUYNH, UMEIOIIUX
reOMETPUYECKOE U OMHOMHAIBHOE
pacrpeneyeHus

OcBauBaTh MOHATHS: JUCIIEPCHUS,
CTaHJapTHOE OTKJIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxonute nucnepcuto

10 PacIpeaeIICHHUIO.

N3y4ath cBOWMCTBA JUCIIEPCUN.

[To u3yueHHbIM (hopMyIaM HAXOJUTh
TUCTIEPCUI0 OMHOMUATBHOTO
pacrpeneeHys, B TOM YUCIE B XOlI€
MPaKTUYECKON PabOThI

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

Haspanue KonuuectBo OcHOBHbIE BUJIBI JEATEIbHOCTH
OCHOBHOE coziepKaHue
paszena (Tembl) 4acoB oOyyJaromuxcs
3aKkoH OOJIBIINX YUCET 5 HepasenctBo UeOniméBa. Teopema Pa3bupath goKazaTesbCcTBA TEOPEM.

Yeonimera. Teopema bepuysm.
3akoH OosbIIKX ynces. BeiOopoyHbIit
METO]I HCCIEAOBAHUM.

[IpakTuueckas pabora

C UCIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIUIL

OcBauBaTh BHIOOPOYHBIN METO/T
HCCIEIOBAaHUM, B TOM YHCJIE B XOJI€
MPaKTUYECKON pabOThI

DJIEMEHTHI MAaTEMATUUYECKOMI
CTAaTUCTUKH

I'enepanbHast COBOKYIIHOCTD U
cilydaifHasi BBIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMU XapaKTEPUCTHUKAMH.
OueHka CpeIHErO U TUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH

C IOMOIIbIO BHIOOPOYHBIX
xapakTepuctuk. OnieHuBaHue
BEPOSITHOCTEN COOBITUI MO BHIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOWCTB U3YYEHHBIX pacCIpeIeIICHUN.
[IpakTuueckas pabora

C UCIIOJIB30BAHUEM DJIEKTPOHHBIX
TalJIUIL

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTh, BEIOOpPKA, BEIOOPOYHOE
cpeaHee U BRIOOpOYHas TUCIIEPCHUS.
Brruucnats BEIOOpOUHbBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
TE€HEPAIBHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUIOTE3A.

OneHnBaTh BEPOSITHOCTH COOBITUH U
MIPOBEPSTH MPOCTEUIIINE TUITOTE3BI

Ha OCHOBE BBIOOPOYHBIX JJAHHBIX,

B TOM YHCJIE B XOJI¢ MPAKTHYECKON
paboTHI
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HenpepsiBHBIE CiTydaliHbIE
BEJIMYUHEI (pacrpeeneHus),
MOKAa3aTeJIbHOE U
HOPMaJIbHOE pacIpeiesieHus

[Tpumepsl HEMPEPBIBHBIX CITYYaHHBIX
BeJIMUMH. QYHKIMSA NIOTHOCTH
BEPOATHOCTU. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMaJIbHOMY PaclpeIeICHUSIM.
O yHKIUSA INIOTHOCTH BEPOSITHOCTH
[I0Ka3aTeJIbHOIO PaCIpPENCIICHU.

O yHKIUS INIOTHOCTH BEPOSTHOCTH
HOPMAJIbHOTO PaCIpeIeIICHUS

3HAKOMUTHCS MMOHSITUSIMU :
HeTpepbIBHAS ClydaiiHasi BeJIMUMHA,
HETMPEPHIBHOE paclpeiesiCeHue,
(yHKIUS IJIOTHOCTH BEPOSITHOCTH.
Haxoauts BeposSITHOCTH COOBITHIA
M0 TaHHOW (yHKIIUU

MJIOTHOCTH.

3HAKOMUTHCSA C MOHATHUSIMU
MOKa3aTeIbHOE pacupeiesieHue,
HOPMAaJIbHOE pacrpe/esicHue.
BriiensiTe mo onucaHuio ciy4aiHbie
BEJIMYUHBI, paclpe/ieJICHHbIE

0 TIOKA3aTeJIbHOMY 3aKOHY,

10 HOPMAJILHOMY 3aKOHY.
Pa36upats npumeps 3a1ad4,
MPUBOASAIIUX K MTOKA3aTETLHOMY
pacnpeiesieHUIo U K HOpMaJIbHOMY
pacnpeieieHII0

Pacnipenenenue Ilyaccona

[TocnenoBaTenbHOCTh OJIMHOYHBIX
HE3aBHUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOASAILECH

K pacrnpenenenuto I[lyaccona.
[IpakTuueckas pabota

C UCIIOJIb30BAaHUEM DJICKTPOHHBIX
TalJIUIL

BpiaensaTe Mo OnucaHuio CIy4aiHoro
OMbITA BEJIMYUHBI, PACTIPEACICHHbIE

1o 3akony Ilyaccona.

PemaTe 3agauu, B TOM 4KCIIE B XOI€
MPaKTUUECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIUN SJIEKTPOHHBIX
Ta0JIHII
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CBsi3b MEXYy CIydailHBIMU 6 KoBapuanus nByx ciydaliHbIX OcBauBaTh MOHATHS: KOBapUaIlus,
BEJINYMHAMH BenuuuH. Koagduiment koppensmuu. KOd(pULIMEHT KOppemsiuu, TuHEeHHAs
CoBMecTHBIE HAOIIOACHUS IBYX 3aBUCUMOCTb.
BeIMYMH. BpiOopouHblil koappuuument | OreHuBaTh XapaKTep CBI3U MEXKIY
Koppessiiuu. Paznuune mexmay CIIy4yalHBIMU BEJIMUMHAMU, UCXOMS
JUHEWHOMU CBSI3bIO U MPUYUHHO- U3 IPUPOJIbI JAHHBIX U BEIYUCICHHBIX
CJICJICTBEHHOM CBA3bIO. JIMHEHAs XapaKTEPUCTHK.
perpeccus. [Ipaktuueckas pabora Hcnons3oBath AuarpaMmel
C UCIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHUs sl U300pAKEHUS
Ta0IuUIL COBMECTHOT'O pacCEUBaHUSA
JTAHHBIX.
Haxonuts ko3 punineHTs ocu
JMarpaMMbl, B TOM YHCJIE€ B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (QYHKIUN
O06o006meHue u 11 [IpencraBneHne TaHHBIX C TOMOIIBIO [ToBTOPATH U3Y4EHHOE U BHICTPAUBATH

cucTeMaTHu3alus 3HaHUN

Ta0JIUI U JUarpamm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MO>XHBIMHU
AIE€MEHTAPHBIMU COOBITUSIMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITUH ¢ IPUMEHEHUEM POopMyIT U
rpaguyecKrux METOI0B
(KoopauHaTHas psiMasi, 1EPEBO,
nuarpamma Ditepa), ciiydaiHbie

CUCTEMY 3HAHUM
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BEJIMYMHBI U PaCIPENEICHNUS,
MaTEeMaTH4YECKOE OKUIAHUE
CIIy4allHOM BEJINYNHBI

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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