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HOACHUTEJIBHAA 3AIIMCKA

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
«MATEMATUKA»

Pabouast nmporpamMma no yyebHOMy mpeametry «MaTemaTuka» yriayOJaEHHOTO
ypoBHs s oOydaromuxcs 10—11  kmaccoB pa3paboraHa Ha OCHOBE
denepaqbHOTO  TOCYAApCTBEHHOTO OOPa30BATENBbHOTO CTaHAApTa CPEIHEro
obmero oOpa3oBaHMs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MaT€MaTHUYECKOMY OOpa30BaHUIO, U TPAAMUIMI POCCUHCKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOECHEUMBAET OBJIAJIEHUE KIIOYEBBIMU
KOMIIETEHIIUSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIEKYIbTYPHOIO, JMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHS JIMYHOCTH O0YYAIOIINXCA.

B paGoueii mporpamme yuTeHBI U U MoyoKeHUs «KoHIenmu pa3BUTHs
MaTeMaTtuyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHWEM KOHIEMIIMN MaTeMaTH4YecKkoe oOpa3oBaHWE MOKHO, B UYaCTHOCTH,
pemiatb 3amayy oOecrneueHrus HeoOXOJWMOIro CTpPaHE YHCIa BBIMTYCKHUKOB,
MaTeMaTHyeckas IOATOTOBKa KOTOPBIX  JIOCTaTOYHA JJIsl  IPOAOJDKEHHUS
oOpa3oBaHUsl 1O pPa3jIMYHBIM  HaMpaBJICHUSM, BKIIOYas  MpeErnojaBaHUe
MaTEeMaTHKH, MaTEMaTUYECKUE HCCIIeIOBaHuUs, paboTy B chepe nHPpOpMaImOHHBIX
TEXHOJOTUA U [p., a Takxke oOecrmeyeHusi Mg Kaxaoro oOydaromerocs
BO3MOXXHOCTH JIOCTIDKEHHUSI MaTEeMaTHYECKONW TOJITOTOBKA B COOTBETCTBUU C
HEOOXOMMBIM €My yYpoBHeM. FIMEHHO Ha pelieHue 3TUX 3a7ad HalelieHa padouas
nporpamma yriiyOon€HHOro ypoBHSI.

B snoxy mudpoBoit TpanchopManmu Bcex cep 4eI0BEUSCKON NeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolien
MaTeMaTHYeCKON MOJArOTOBKU. JTO OOYCIOBJIEHO T€M, YTO B HAllld THU PACTET
YHCIIO CHEIHATbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM
MaTeMaTUKH: U B cpepe DKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIaCTSX,
U Jaxe B T'yMaHUTapHbIX cepax. Takum oOpazoM, Kpyr oOydaromuxcs, IJs
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TPEeaMETOM, (PyHIAMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO pacumupsiercs. B Hero BXOAAT HE TOJBKO
oOyuJaroluecs, MJIAHUPYIOIMINE 3aHUMATbCA TBOPYECKOM M HCCIIEOBATEIHCKOM
paboToii B 00s1acTi MaTeMaTUKH, HHOOPMATUKU, HUBHKH, SKOHOMUKH U B IPYTUX
00JacTsaX, HO M T€, KOMY MaTeMaTHhKa HyXHa JJIsl UCTIOJIb30BaHUs B MPO(DECcCusx,
HE CBSI3aHHBIX HEMIOCPEICTBEHHO C HEH.



[Tpuxnagnas 3HAYMMOCTH MaTeMaTUKKU OOYCIIOBJIEHA TeM, YTO €€ MpeIMETOM
ABIAIOTCA (DyHIAMEHTANbHBIE CTPYKTYpbl HAIIErO0 MHpa: MPOCTPAHCTBEHHbBIE
(GOpMbl M KOJMYECTBEHHBIE OTHOLICHMS, (PYHKIHMOHAIbHBIE 3aBUCUMOCTH U
KaTeropuu  HEOINpeNeNEHHOCTH,  OT  MPOCTEHWIIMX,  yCBaUBacMbIX B
HEIOCPECTBEHHOM OIIbITE, JO JOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX IS
pPa3BUTHS HAYYHBIX U TEXHOJIOTHMYECKHX MIEH. be3 KOHKPETHBIX MaTeMaTUYECKHUX
3HAHMM 3aTPYJHEHO IIOHMMAHHWE MPUHUMUIIOB YCTPOICTBA M HCIOJIb30BaHUSA
COBPEMEHHOW TEXHUKH, BOCHOPHUATHE M  HHTEpPHpETAlUs  Pa3HOOOpa3HOM
COLIMAJIbHOM, SKOHOMMYECKOH, MOJUTHYECKOM HHpopmanuu, ManodddexTuBHA
NOBCEIHEBHAsl ~ IpakTUYecKas  JedrenbHocTh.  Bo  MHorux  cdepax
npo(eCCUOHATIBHON AESITENBHOCTU TPEOYIOTCS YMEHHUS BBINOJHATH PacuéThl,
COCTABJISITH QJITOPUTMBI, NPUMEHATH (OPMYJIbI, MPOBOAUTH TE€OMETPUYECKUE
U3MEPEHHUs] M TOCTPOCHMS, YHMTaTh, OO0padaThiBaTh, WHTEPIOPETHPOBATH U
NPEACTaBIATh MHPOPMALMIO B BUAE TaOIUL, AUArpaMM U rpauKoB, MOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

ONHOBpEMEHHO C pacupeHueM chep MNpUMEHEHHMsT MaTeMaTHKUd B
COBPEMEHHOM 00111ecTBE BCE 0oJiee BaKHBIM CTAHOBHUTCS MAaTEMaTHYECKUI CTUJIb
MBILUICHUS], TPOSIBIAIOIIMNACA B ONpENEIEHHBIX YMCTBEHHBIX HaBbIKax. B
Ipoliecce M3YYEHUS] MaTeMaTUKA B apCeHal NPUEMOB M METOJOB MBIILICHUS
YEeJIOBEKa €CTECTBEHHbIM O0pa3oM BKIIIOYAIOTCS MHIAYKLUHMS W JETyKLHUA,
0000IlIeHHEe M KOHKpPETH3allus, aHaM3 M CHUHTE3, Kilaccupukauusa W
cuctemMaTuzaums, aldcTparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aK/IIOYeHUH, TpaBUiia HMX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIPaOOTKE yMeHHUS (OPMYITHPOBATH,
00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHS, TEM CaMbIM (OPMUPYIOT JIOTMUECKUN
CTWJIb MbILUIEHUs. Benymas poib NpuHAIUIEKUT MaTeMaTuke B (popMHpOBaHUU
AITOPUTMUYECKONH KOMITOHEHTHI MBIIIJICHUS W BOCIIUTAHUN YMEHHH JEWCTBOBATH
N0 3a/JIaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATH
HOBbIe. B mporecce pemieHus 3ajady — OCHOBBI JUIsl OpraHU3alud y4eOHOU
JeSITEIbBHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKas U MPUKJIaIHAs
CTOPOHBI MBIIIJICHUSI.

OOyueHne mareMaTuke Ja€T BO3MOKHOCTh Pa3BUBATh y YYalllUXCsl TOYHYIO,
palMoHAIbHYI0 W HWHPOPMATUBHYIO pe4Yb, yMEHHUE OTOuparh Haunbosee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpad)uueCcKUe CpesICTBA AJIs BhIPAKEHUS
CY>KJI€HUHN U HATJIATHOTO UX MPEJCTaBICHUSI.

HeobxoaumMbIM KOMIOHEHTOM 00I1I€H KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU
SBIISIETCS OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHMSI JE€HCTBUTEIIbHOCTH,
IIPEACTABICHUE O MPEIMETE MU METOJIE€ MATEMAaTHKH, €r0 OTIWYUSAX OT METOJIOB

CCTCCTBCHHBIX W T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX IMPUMCHCHUA
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MaTEeMaTUKU [UJIsl PEIICHWs HAy4yHBIX M MPHUKIAJHBIX 3a7ad. TakuMm oOpaszom,
MaTeMaTU4YecKoe o0pa3oBaHUE BHOCUT CBOW BKiIad B (opmupoBanue oOIei
KYJIBTYpPbI YEJIOBEKA.

N3yyenue maTeMaTUKU  CHOCOOCTBYET  3CTETUYECKOMY  BOCIHTAHMIO
YEJIOBEKa, NOHMMAHUIO KPACOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYXKIACHUI,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

HEJIA U3YUEHUS YYEBHOI'O ITPEIMETA «MATEMATHUKA»

[IpuopuretHpiMu nensiMu oOyuenust marematuke B 10—11 kmaccax Ha
yIIyOJIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

e (hOopMUpPOBaHHE [EHTPAJTbHBIX MAaTEMaTUYECKUX MOHATHH  (YHCIO,
BEIMYMHA, TeoMeTpuyeckas ¢urypa, IEepeMeHHas, BEpPOATHOCTb, (QYHKIuS,
IPOU3BOJIHAS, UHTErpal), o0ecneurBaroInuX PEEMCTBEHHOCTb u
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus OOyYarOIINXCS;

® TI0JIBEJICHUE YYaIUXCsl Ha JOCTYIMHOM JJs HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEMAaTHKH U OKPYXKAIOIIEr0 MHUpa, MOHUMAHUIO MAaTeMaTHUKUA Kak
qyacTy oOLIeH KyJIbTYphl YEIIOBEUECTBA,

® Pa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH yuammxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEJOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MAaTEMaTUKU;

¢ (hopMupoBaHne (PYHKIIMOHATHHONH MaTEMaTHUYECKONH TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE ACIEKThl B PEATbHBIX KMU3HEHHBIX CUTYalUSIX U
Ipy W3YYEHUU JIPYTUX YYEOHBIX TPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX HA S3bIKE MaTeMaTHKU M CO3/1aBaTh
MaTeMaTHYeCKUe MOJENN, MPUMEHSTh OCBOCHHBI MaTeMaTHYECKHH ammapaT AJis
peleHnsl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh U OIICHUBATH
MOJTy4YEHHBIC PE3yIbTATHI.

OcHOBHBIE JHHHM coaepxaHusi kKypca wmarematuku B 10 —I1lkmaccax
yrayOonéHHoro ypoBHA: «UwMciia U BBIYHCICHUS», «Anredpay («Anredbpanyeckue
BBIDOKEHUS», «YpaBHEHHs U HepaBeHCTBa»), «Hawama wmaremaruueckoro
ananmmza», «l'eomerpusi» («I'eomerpuueckue QGUTYpl W HMX CBOWCTBaY,
«3mMepeHne reoMeTprUuecKuX BETUYHUHY), «BeposTHOCTh U cTaTucTrkay. [laHHbie
JVHUHA Pa3BUBAIOTCS TMapajljieIbHO, KaXJdas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OIHAKO HE HE3aBHCHMO OJHA OT JAPYroil, a B TECHOM KOHTAaKTe H
B3aumozeiictBun. Kpome 3TOoro, mx oObEIMHSET JIOTMYecKas COCTaBIIAIOILIAL,
TPAJAMIIMOHHO TPUCYIIAas MAaTeMaTHKE M TMPOHU3BIBAIONIAS BCE MATEMaTHYECKUE
Kypcbl U conepxkareiabHble JuHUU. CdopmynupoBanHoe B DeaepaibHOM
roCyapCTBEHHOM 00pa30BaTEeIbHOM CTAaHJIAPTE CPEAHETO OOIIero oOpa3oBaHUs
TpeOOBaHUE «YMEHHUE OTIEPUPOBATH MOHATHAMU: OMpEeIICHNE, aKCHoMa, TEOpeMa,
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CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEILCTBO, PABHOCWIbHBIC (DOPMYIUPOBKH;
yMmeHne (QopmynaupoBaTh o0OpaTHOE ¥ TPOTHBOIIOJIOXHOE  YTBEPXKJICHHUE,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HUCIIOJIB30BaTh METOJ MaTeMaTHYeCKON
WHAYKIIUHA, TPOBOIUTH JOKA3aTEeNbHBIC PACCYXACHHUS TPH PEIICHUW 3ajad,
OIICHWBATh JIOTHYECKYIO IMPABUIBLHOCTh PACCYXIACHUI» OTHOCHUTCA KO BCEM
Kypcam, a (popMupOBaHHE JIOTUYECKUX YMEHHM pacIpeneseTcs Mo BCEM Tojam
oOy4YeHHs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHumsl.

MECTO YYEBHOI'O IPEJIMETA «<MATEMATHUKA» B YYHEBHOM
IJIAHE
B cootBerctBUM ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJIaPTOM CPEIHEro 00Iero 0Opa3oBaHusl MaTeMaTHKa SIBISIETCS 0053aTeIbHBIM
IpeIMEeTOM Ha JaHHOM ypoBHE oOpa3oBaHus. Hacrosimielt pabouelt mporpammoit
pelycMaTpUBaeTCs U3ydyeHue yueoHoro npeamera «MaTtemarrkay B paMkKax TpEX
y4eOHBIX KypCcOB: «Airedpa 1 Hauajga MaTEMAaTUYECKOTO aHau3a», «l'eomeTpus»,
«BeposTHOoCTP M crarucTukay. @DOpMHpOBaHUE  JIOTUYECKMX  YMEHUU
OCYIIECTBISIETCS HA MPOTSHKECHUH BCEX JIeT OOy4YeHHMs B CTapiied IIKoyie, a
AJIEMEHTHI JIOTUKU BKIIFOUAIOTCS B COJIEPKaHNE BCEX Ha3BaHHBIX BBIIIE KYPCOB.

B VYuyebnom mane Ha wusydenue wmarematuku B 10—1lkmaccax Ha
yrIyOlEHHOM YpOBHE OTBOAUTCS 8 yUEOHBIX YaCOB B HEZEIIO B TEUECHUE KaXKIOTO
roga o0y4denusi, Bcero S60yueOHbIX 4acoB.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA <MATEMATHUKA»

OcBoenne yueOHOro mnpeaMera «MartemaTuka» JOHKHO oOOecleunBaTh
JIOCTHIKEHHE Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHMs CICAYIOIMINX JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO TMpeaMera
«MaremaTuka» XapakTepu3yrTCs:
['paxkaHCKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO TPAXKIAHCKOHN MO3HUIIMHN 00YJarOMIerocs Kak akTHBHOTO
W OTBETCTBEHHOTO YJI€Ha POCCHUUCKOrO OOIIeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
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MpOLEyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICUCTBOBATh C COIMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GYyHKUMSIMU ¥ HA3HAYCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaKIAHCKON MACHTUIHOCTH, YBAKCHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHKH, IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHWUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHEM JTyXOBHBIX LIEHHOCTEN POCCHUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHMS, HATHUYECKOrO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYMBOTO OYIyIIETO.

DCTEeTHUECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl JCTETHUKY MAaTEMATHYECKUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLICHUH, pacCyXJIeHUN;

BOCIPUMMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM Pa3JIMYHBIX BUAOB UCKYCCTBA.
PU3NYECKOE BOCTIMTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPUMEHSITh MaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, PEryJsipHast pu3nUecKasi akTUBHOCTD); (PHU3NYECKOTO COBEPIICHCTBOBAHUS
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIZly, OCO3HAHHWEM IIEHHOCTH TPYIOIIO0MS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HECHHBIC TIJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM000pa30BaHUI0 HAa TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTUYECKOM KYJIbTYPhl, MOHUMAaHHEM BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHOM U COLIMATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpPUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW A PELICHUs 337a4y B
o0nacTh OKpyKawlled cpeabl, IJIaHUPOBAHUS IOCTYNKOB W OLEHKH HX

BO3MOYKHBIX ITOCIIEICTBUU JIJISL OKPYKAIOLIEN CPEIBI.
8



HCHHOCTI/I HAY4YHOI'O ITIO3HAHMW .

C(bOpMI/IpOBaHHOCTI)IO MHUPOBO33PCHUA, COOTBCTCTBYHOLICIO COBPCMCHHOMY
YPOBHIO Pa3BUTHUA HayKH 151 06IH€CTBGHHOI>'I IMPAKTUKH, IIOHMMAaHHNCM
MaTEMaTHYE€CKOM HAYKH KakK C(bepI)I YEJI0BEUCCKOM ACATCIIBHOCTHU, 3TallOB e€
pasBUTHUA KW 3HAYMMOCTH [JIA PaA3BUTHUA LUBUWIWM3AOWH, OBJIAACHHCM A3BIKOM
MaTEeMaTUKHM M MaTeMaTH4YE€CKOM KYHBTypOfI KaK CpCACTBOM IIO3HAHUSA MHUPA,
TOTOBHOCTBIO OCYIICCTBIIATL IHPOCKTHYIO MW HCCICAOBATCIBCKYIO ICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtamnpenMeTHbIe PEe3yIbTaThl OCBOSHUS IMPOTPaAaMMBI y4eOHOTO IpeaMeTa
«MaremaTtuka XapaKTepU3yITCS OBJIaJICHUEM VHUBEPCATbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMU,  VHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMU, YHUBEPCANbHBIMU PeZYAAMUSHBIMU OeUCEUAMU.

1) Vhueepcanvhule no3naseameJibHble Oeticmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUSL  OKpYMcanowezo  mupa;  HpUMEHeHUue  JI02UYeCKUX,
UCCNIe008aMebCKUX ONepayull, yMeHull pabomamo ¢ ungopmayuei).

ba3oBbI€ JIOTHYECKUE ICHCTBHUS:

® BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH;, (POpMyIHpOBaThH
OTIpeJICIICHNS TOHATHN; YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHWsI JIJ1s1 0000IIECHHS ¥ CPAaBHECHHUSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

® BOCIIPUHUMATh, (OPMYJIMPOBATh W  TMPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBISIBIIATH ~ MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrs B (paKTax, MaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX; MpEIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPCUHIA;

e JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NETyKTUBHBIX H
WHYKTUBHBIX YMO3AKJIIOUCHH M, YMO3aKITIOUCHH 110 aHAJIOTUH;

& TIPOBOIUTH CaMOCTOSITEIIbHO JTI0Ka3aTelIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUHA (MpsMBIE W OT TPOTHBHOTO), BBICTPAWBATh AapTyMEHTAITUIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

® BBHIOMpPATH CMOCOO perieHus y4eOHOW 3amaur (CpaBHUBATH HECKOJIBKO
BapUAaHTOB  pCIICHHWs, BBHIOMpATh HauOoJiee TOAXOMIIMHUA ¢ y4IETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble Bccie0BaTebCKUE ICHCTBUS:




® ICIIOJT30BaTh BOMPOCHI KaK HCCIEAOBATEICKUNA WHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh  BONPOCHI,  (PUKCHPYIONIUE  MPOTHUBOPEUYHE,  MPOOJIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIIAIO, MHEHHE;

® TIPOBOJIUTH CaMOCTOSITEILHO CIUTAHWPOBAHHBII IKCTICPUMEHT,
UCCJICIOBAHUE I10 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBCKTa,
SIBJICHHSI, TPOIIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXTY OOBCKTAaMH, SBIICHUSIMH,
IIPOIIECCAMH;

® CaMOCTOSITCIIBHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOABI 110 PE3yJIbTaTaM
MPOBEICHHOTO  HAOJIOMCHUS, HCCIECNIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE IIpOIlecca, a TakKKe BBIJIBHUIaTh
MIPETIOIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaboTa ¢ nadopmanuen:

® BBISBIATH ACPUITUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsI OTBETA Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

® BEIOMpAaTh  HMH(POpPMAIMIO M3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHUCTEMaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEACTABICHHSI,;

® CTPYKTYpHUpPOBaTh MHGOPMAIIHMIO, TIPEICTABIATh €€ B pasIW4HBIX (opmax,
WJLTIOCTPUPOBATH Tpaduueck;

® OIICHUBATH HaAEKHOCTh uHbopmaIuu o CaMOCTOSATENILHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanvbhvle  KOMMYHUKAmMUGHblE  OeliCMEus, obecneyusarom
ChOPMUPOBAHHOCB COUUATILHBIX HABLIKOS 0OYUAIOUUXCSL.

OOmenue:

® BOCIIPHHUMATh ¥ (DOPMYJIHUPOBAThH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U LEIIMH OOIICHUS; SCHO, TOYHO, IPAMOTHO BBIpa)KaTh CBOKO TOUYKY 3PCHHS B
YCTHBIX M MHACHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PEIICHHUS 3a/1ayH,
KOMMEHTHPOBATh MOJTYYCHHBIN pe3yybTar;

® B X07Ic 00CYKIICHUS 33J]aBaTh BOIPOCHI 1O CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJIeMBbl, pelIaeMOl 3a7adM, BBICKA3bIBaTh WJCH, HAIICJCHHBIC Ha IIOMCK
PCIIICHUS; COIOCTABIIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYaCTHUKOB
Jayaiora, oOHapy)KHUBaTh pa3jMude W CXOICTBO IMO3UIIMH; B KOPPEKTHOH (opme
(bopMyIMPOBATh Pa3HOTIACHs, CBOM BO3PAKCHHUS;
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® MIPEACTABIIITEH PE3YAbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIISIOBAHUS,
IIPOCKTa; CaMOCTOSTCIIBHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C YYETOM 3aja4
MIPE3EHTAIlMN U 0COOCHHOCTEH ayIUTOPHH.

CoTpyIHHYECTBO:

® [IOHUMAaTh U KCIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U UHAUBUAYAIbHOM
paboThl TpHU peleHUMH Y4eOHBIX 3aJady; MPUHUMATh LEJb COBMECTHOM
JESTEIIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacupeneisTh
BUJbl paboOT, JOroBapuBaThcs, OOCYXAATh MpPOIECC M pPE3yabTaT padoOThI;
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

® yYacTBOBaTh B TPYNNOBBIX ¢opmax paboTel (oOCykaeHHus, OOMEH
MHEHUSMH, «MO3TOBBIE IITYPMb» W T.I.); BBIIOJHATH CBOKO 4acTh padOThl U
KOOPJIMHUPOBAaTh CBOM JACUCTBUSA C JPYIMMHU YI€HAaMU KOMaHJBI;, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUS.

3) Vuueepcanvhvie pezynamueHbvle oeticmeus, obecneuusarom
GopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCHIU.
CaMooprau3aius:

® COCTaBJIATH ILJIAH, aJITOPUTM PEIIeHUS 3a7a4du, BEIOMPATh CIIOCO0 pelieHus
C y4€ToOM HUMCIIIMXCS  PECypcoB M  COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEHTHpPOBaTh U KOPPEKTUPOBATH BApUAHTHI PEIICHUNH C Yy4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHU  [IO3HABATEJIbHOW peduieKCuM KakKk  OCO3HaHUS
COBEPIIIAEMBIX JECHCTBUU M MBICIMTEIBHBIX MPOIIECCOB, UX PE3yIbTATOB; BIAJACTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIporecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4auu;

® NPEBUACTH TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]1a4H,
BHOCHUTh KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEJIM M YCIOBUSM, OOBACHSITH
MPUYUHBI IOCTHXKEHUSI WJIM HEJIOCTUKEHUS PE3YJIbTATOB JESITEILHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpuMepHoil paGodeil mporpaMmbl MO
MaTeMaTUKe MpeACTaBlICHbl MO rojaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOLIUX paznenax Hactosmen [Iporpammel.
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PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A»

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTEMaTHYECKOIO aHAJIM3a» SIBISETCS OJHUM U3
HauOosee 3HAUYMMBIX B MpPOTrpaMMe CTapuled IMIKOJIbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOecleuynBaeT HHCTPYMEHTAIbHYIO 0a3zy Ml HU3YYEHHs BCEX
€CTECTBEHHOHAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, (GOPMHUPYET JOTHYECKOE U
abCTpakTHOE MBIIUICHUE YyYalluXCsi Ha YpOBHE, HEOOXOAMMOM JJIi OCBOCHUS
uHGOpPMaTUKHU, OOIIIECTBO3HAHUSA, UCTOPUH, CJIOBECHOCTH U IPYTHX JUCIUILUIMH. B
paMKax JaHHOTO Kypca Yydyallhecs OBJIAJEBalOT YHHUBEPCAIbHBIM SI3bIKOM
COBpEMEHHOW  HaykKu, KoTopas (QOpMyJIHpyeT CBOM  JOCTHIKEHHS B
MaTeMaTHU4eCcKoil opme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY IS
YCIICITHOTO OBJAJCHUS 3aKOHaMHU (U3UKH, XHUMHH, OHMOJOTUH, TOHUMAHUS
OCHOBHBIX TCHJCHIIMN Pa3BUTHS YKOHOMHUKU W OOIIECTBEHHOW >KH3HU, MMO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh MX Ul JajbHEWIEro oOpa3oBaHMs U B IOBCEIHEBHOM
XKU3HU. B TOxke Bpems oBiajgeHue aOCTPakTHBIMU U JIOTUYECKH CTPOTMMHU
KOHCTPYKUMSIMU anreOpbl M MaTeMaTHYEeCKOro aHallu3a pa3BUBAeT YMEHHUE
HaXOAUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBaTh  HCTHMHHOCTb,  JIOKa3bIBaTh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHEe W KOHKPETU3alMI0, a0CTparupoBaHWE M aHAJIOru, (opmMupyer
KpPEaTUBHOE U KPUTHUYECKOE MBITIIICHHUE.

B xoxe u3yuenus kypca «AnreOpa M Hayajda MaTeMaTHUYECKOIO AaHAJIU3a»
yyaligecs:  IMOJIydyalroT  HOBBIM  ONBIT  pEIICHHUs  NPUKIAAHBIX  3aj1ad,
CaMOCTOSITENILHOTO TOCTPOCHHSI MaTeMaTUYECKUX MOJIEIEeN peanbHbIX CUTYallUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpPOAE, HAayKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Kypc obnamaer 3HAYMTENBHBIM BOCIHUTATENBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbIH maTepual, CIOoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaKk W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,
TpeOyromel MpoJOHKUTEIbHON KOHIIEHTPAlMM BHUMAHHUS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJYUYEHHBINA Pe3ysIbTarT.

B ocHoBe MeTonuku o0O0y4deHusi ainrebpe M HavajllaM MaTeMaTH4YEeCKOTO
aHaln3a JEKUT ACSITebHOCTHBIN MPUHITUI 00yUIEeHHUS.
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B cTpykType Kypca «Anrebpa u Hayaia MaTEMaTHYECKOTO aHAJIN3a» MOKHO
BBIICTIUTh  CIEAYIOLIUE COJAEpXKaTelbHO-METoANYecKue JuHMM: «Yucna wu
BblunciaeHus», «OyHkuun u rpadpuku», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYECKOro aHaiu3a», «MHokecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOy4yeHusl B CTapIlIeil IIKOJIe, €CTECTBEHHO JOMOJHSS IPYT APyra M MOCTENEHHO
HACBIIAsCh HOBBIMU TEMaMH U pazzienaMu. MOXHO C yBEPEHHOCThIO CKa3aTh, YTO
JAHHBI KypC SBJIAETCS HMHTETPAaTUBHBIM, IOCKOJBKY OOBeIUMHAET B cele
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TAaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKU aHaIU3, TEOpUsS MHOKECTB, MaTeMaTHYECKas
jgoruka u Ap. Ilo mepe Toro kak ywamuecs OBIIaJeBalOT BcE 0oJiee IMHMPOKUM
MaTeMaTUYeCKUM allapaToM, y HHX [OCIeIoBaTelNbHO (opmupyerca u
COBEPILEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJENb pPEabHON
CUTYalluM, NIPUMEHITh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUH Kypca, JJI peleHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPDOBAaHHOM ~ MaT€MaTU4eCKOW 3ajadd, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAMYECKasl JIMHUS «Yucna W BBIYMCIICHHSD 3aBEpPIIACT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJjie. B crapmield mkoje oco00oe BHUMAHHE YJIEIsSeTCs
(GOpMHpPOBAaHNIO HABBIKOB PALMOHAJIBHBIX BBIYMCICHHM, BKJIIOYAIOIIUX B CEOs
UCIIOJIb30BAHUE PA3UYHBIX (OPM 3amKcH 4YKCIIa, YMEHUE [enaThb HPUKUIKY,
BBINIOJIHATh MNPUOTMKEHHBIE BBIUMCIEHUS, OIIEHMBATh YHUCJIOBBIE BBIPAXKEHUS,
paboTaTh ¢ MaTeMaTHUYECKUMU KOHCTAHTaMHU. 3HAKOMBIE y4allMMCS MHO>KECTBa
HATypaJbHBIX, LENbIX, PALMOHAIBHBIX M JIEHCTBUTEJIBHBIX YUCEN JTONOJHAOTCS
MHOXECTBOM  KOMIUIEKCHBIX 4YHCEJl. B  KakaoM U3 3THUX  MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHbIE €My cleuu(UyYecKue 3aJaud U OIepaluu:
JIEJICHNE HALIEJI0, ONIEPUPOBAHUE OCTATKAMM HAa MHOXKECTBE LIEJIBIX YHUCET; OCOOBIE
CBOICTBa pallMOHANBHBIX U UPPALMOHAIBHBIX YUCEIT; apU(PMETUUECKUE ONEepaluHy,
a TaK)K€ M3BJICYEHUE KOPHSA HATYpaldbHOW CTENEHU HA MHOKECTBE KOMILIEKCHBIX
yucels. biarogaps nociaeqoBaTeIbHOMY PacIIMPEHUIO KPyTa UCIOJIb3YEMBIX YHCEIT
Y 3HAKOMCTBY C BO3MO>XHOCTAIMH UX IPUMEHEHUS JUISl PEILICHUS Pa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MAaTEeMAaTHKH KaKk HaykKu U e€ pojiu B
NOCTPOCHUU MOJIEJeH peaslbHOrO MHpa; MIMPOKO MCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

JIunust «YpaBHEHUSI W HEPABEHCTBA» pEATU3YETCS Ha MPOTSHKEHUM BCErO
oOydeHMs] B CTapllieil IIKoJe, MOCKOJbKY B Kaxaom pasneine I[IporpamMmbl
IPELYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare ywaniuecs
OBJIAJIEBAIOT PA3JIMYHBIMM METOJAMM PEIICHHS PAllMOHAIBHBIX, UPPALMOHAIbHBIX,

MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
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HEpPaBEHCTB U CHCTEM, a TaKXKe 3ajJad, coiepkamux napamerpsl. llomydeHHble
YMEHUSL IIHPOKO HCIHONB3YIOTCA TIPU HUCCIEAOBAHMM (YHKIHMN € MOMONIBIO
MPOU3BOJHOM, MPU PEHICHUH NPUKIAJAHBIX 3a/lad W 3a7ad Ha HaXOXJIECHUE
HanOOJIBIINX U HAMMEHBIIHNX 3HaUeHUN PpyHKumu. JlanHas cogepskareiabHas TUHUS
BKIIIOYaeT B ce0s Takke (opMHpOBAHHME YMEHHM BBIMOJIHATH PAcU€Thl IO
dbopmymnam, mpeoOpa3oBaHMsI paIMoOHAIbHBIX, UPpaHOHATBHBIX u
TPUTOHOMETPUUYECKUX BBIPAKEHHI, a TAK)KE BBIPAXKEHHI, COZIEpKAIIUX CTEIEHU U
gorapudmel. brarogaps u3ydeHuio anreOpandeckoro marepuana MPOUCXOAUT
JanbHeIIee pa3BUTUE aJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS YYallluXcs,
bopMHUpYIOTCS HABBIKM JEAYKTHUBHBIX PAaCcCYX ICHUM, padOThl C CHUMBOJIbHBIMU
dbopmamu, npeACcTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U
HepaBeHCTB. AnreOpa mnpennaraetr 3(QQEeKTHUBHbIE WHCTPYMEHTBI JUISl pPELIEHUS
MPaKTUYECKUX M ECTECTBEHHOHAYYHBIX 3a]a4, HarJIAJHO JIEMOHCTPHPYET CBOU
BO3MOYKHOCTH KakK I3bIKa HAyKH.

CopepxxarenpbHo-MeToauueckass JMHUS «DyHKIMU H TpaduKu» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepuaIa. N3yuyenue CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNHN, NX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEHIeHWEeM YypaBHEHHM U HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMysiaMy 3aBUCUMOCTH MEXAY
pa3sNTUYHBIMA BEIMYMHAMH, MCCIEOBATh TOJy4YCHHbIE (YHKIIUU, CTPOUTH HX
rpaduku. Martepuai 3Tol coaep:KaTeIbHON TMHUHN HaIEJIeH Ha Pa3BUTHE YMEHHI
YW HABBIKOB, IIO3BOJISIONIUX BBIPAXKATh 3aBUCHMOCTH MEXIy BEIWYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOM, rpaduueckoil M cioBecHoM. Ero msydenwue
CIIOCOOCTBYET Ppa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHass JuHHs «Hayanma MareMaTHyeckoro aHaiu3a» IO3BOJISET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj1ad,
JOCTYIIHBIX IIKOJIbHUKAM, TaK KaK y HUX IMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, ONpEAeNiiaTh WX HAWUOOJBIINE W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMAAU (UTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpeHHsl TipolieccoB. JlaHHasi cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTU4YECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMATBbHO-JIOTHYECKOTO U

KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
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3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE M HMCKYCCTBE. YdYallWecs Yy3HaIT O
BBITAIOIIMXCST pe3ysbTaTaX, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopepkarenbHO-MeTOAUYECKast JTUHUA «MHOXKECTBA U JIOTHKA» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC IMMTKOJILHON MaTeMaTHKA
W TIpeaiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBEIUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JTUCIMIUIMHBL W WX TPWIOKEHUS B eAuHOoe 1enoe. [loaromy BakHO MdaTh
BO3MOXXHOCTh ~ IIKOJBHUKY  TOHHMAaTh  TEOPETHKO-MHOXKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJb30BaTh €T0 JJIs BBIPAKCHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKa3aTelbCTB.  3HAKOMCTBO € DJIEMEHTaMHU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
yYaIlUXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHHS Ha OCHOBE JIOTMYECKHX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B kypce «Anrebpa M Hadaja MaTeMaTHUYECKOrO aHAIM3a» MPHUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJCIUPOBAHUS, KOTOPBIC MPHU3BAHBI CIIOCOOCTBOBATH
(GOpPMHPOBAHUIO HABBIKOB TIOCTPOCHHUS  MOJENEH  pealbHBIX  CHTYyaIluH,
WCCIICIOBAHMSI ATHX MOJIENIel ¢ TIOMOIIBIO anmapara anreOpsl 1 MaTeMaTHYECKOTO
aHaNM3a, HHTEPIPETAIUN MMOTYYECHHBIX pe3yJbTaToOB. Takue 3aJaHus BIUICTCHBHI B
KOKIbIM U3 pasnenoB lIporpammsbl, MOCKOJIBKY BECh MaTepual Kypca HIHPOKO
UCIIOJIB3YETCSl ISl PEIIeHUs] TMPUKIAIHBIX 3anad. [lpu perneHun peasbHBIX
MPAKTUYECKUX 33J1ay yUallluecs: pa3BUBAIOT HAOII0AaTeIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh AaHAJIOTHIO, 0000IIaTh U
KOHKPETU3UPOBATh MpodiieMy. JleaTenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB
peIIeHus MPUKIAIHBIX 3a/a4 OPTaHU3YETCs B TIPOIECCe U3yUEHHUS BCEX TEM Kypca
«AnreOpa 1 HaYajla MAaTEMAaTUYECKOTO aHaTTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyebHoMmy miany B 10 —11 knaccax wu3ywaercss y4deOHBIM Kypc
«AnreOpa ¥ Hayala MaTeMaTUYECKOTO aHajiu3a», KOTOPbIH BKIIOYAaeT B ce0s
CIIEYyIOLIME OCHOBHBIE paslenbl coaepxkaHus: «Uucia ©  BBIYHMCICHUD,
«YpaBHeHHsI W HepaBeHCTBa», «®DyHknuu u  rpadukm», «Haugana
MaTEMaTUYECKOT0 aHaIn3a», « MHOKECTBA U JIOTHKA.

B VYueOHoM mnnaHe Ha u3yyeHue yriayOJEHHOro Kypca anreOpbl M Hayall
MateMarnyeckoro ananusza B 10—I11 knaccax orBogutTcs He MeHee 4 yuyeOHBIX
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4acoB B HEAENI0 B TEUYEHUE KaXKIOro roja OOy4yeHHUs, BCEro 3a JBa roja
o0ydeHus — He MeHee 280 ydeOHBIX YacoB.

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHHUS
PABOYEN MPOTPAMMBI KYPCA
(IT0 TOJIAM OBYYEHUSI)

OcBoenue ydeOHOro Kypca «Airebpa M Hayajla MaTEMaTHYECKOTO
aHajgu3a» Ha YPOBHE CPEIHEro oO0mero oOpa3oBaHUsA AOJKHO OOeCleunBaTh
JTOCTIDKCHHE CIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 kiaacce
Yucia v BbIYUCJTCHUSA

e (CBOOOJHO ONEpPUPOBATH MOHATHUAMH: PAlMOHAJIBHOE YUCIO, OECKOHEYHas
nepuonyeckas IpoOb, MPOLEHTHI; UPPALUOHAIBHOE YHUCIO; MHOXECTBA
PAlMOHAIBHBIX U AEUCTBUTENBHBIX YUCEI; MOLYJIb IEUCTBUTEIBHOIO YHCIIA.

o [lpuMeHaTp ApoOM W MPONEHTHI JUIsl PEIICHHS MPUKIAIHBIX 3a7a4 M3
PAa3JIMYHBIX OTPACJIEN 3HAHUMU U PEATIbHOU KU3HU.

e [lpuMeHATH NPUOIMKEHHBIE BBIYUCICHUS, IPABUIa OKPYTIEHUS, TPUKUIKY
Y OLIEHKY PE€3YJIbTaTa BBIYUCICHUM.

e (CBOOOJHO oOmepupoBaTh MOHATUEM: CTENEHb C LEJNbIM [OKa3aTelIeM;
UCIOJIb30BaTh MOJIXOANIYI0 (OpPMY 3allUCU JACUCTBUTEIBHBIX YUCEN IS
peLIeHUs TPAKTUYECKUX 3a]1a4y U MPEACTABICHUS TaHHBIX.

e (CB00OOAHO OmepUpOBaTh MOHATUEM: APUPMETUUECKHI KOPEHb HATYPaIbHON
CTEIICHH.

e (CBOOOJHO  OmepuUpoOBaTh  MOHSATHEM: CTENEHb C  PalUOHAIBHBIM
IIOKA3aTEeIIEM.

e (CB0OOAHO oOmEepUpPOBaTh MOHATHSAMH: JIOTApU(M 4YHUCHA; JECATUYHBIE U
HaTypaJbHbIE JIOTapU(MBI.

e (CB0O0OOJHO OmNEpUPOBATh MOHITHSIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCIJIOBOTO apryMEHTa.

e OnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTaHT'€HC YHCIIOBOTO
apryMeHTA.

e (CB0OOAHO oOmepupoBaTh NOHATHUSMU: HATypaJIbHOE M IEJIOE YHUCIO,
MHOXKECTBAa HATypaJIbHBIX W UEJbIX YHCEI; WCIOJIb30BaTh IPU3HAKU
nenuMoctu tenbix uyncen, HOJ u HOK naTypalibHBIX yucen ISl pelieHust
3a/1a4, IPUMEHSTh anroput™ EBkiauaa.
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CB0oOOIHO oOmEepupoBaTh IMOHATHEM OCTAaTKa IO MOJYJIO; 3alUChIBATh
HATypaJbHBIC YUCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUMCICHHUS.
CB0OOOHO OMEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIGKCHBIX ~ YHCEJ;  NPEJACTaBIsATh  KOMIUIEKCHBIE  4YHCla B
anreOpanyeckod M TPUTOHOMETPUYECKOH dopMe,  BBINOJHATH
apupMeTHYECKUE OIlepalud ¢ HUMH W H300pakaTh Ha KOOPAMHATHON
TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA

CB0OOOJHO ONEpUpPOBATh MOHATUSAMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS W YPAaBHEHUSA-CICIACTBHS; PaBHOCHUIIBHBIC
HEPABEHCTBA.

[IpuMeHATh pa3aUYHbIE METOJbl PEUIEHUS PALHMOHAIBHBIX M JIPOOHO-
PAallMOHAJIBHBIX YPAaBHEHUM; INPUMEHATh METOJ WHTEPBAIOB Ul PEIICHUSA
HEPABEHCTB.

CB0OOOIHO OmNEepupoBaTh MOHATHUSMH: MHOTOYWIEH OT OJHOW NEPEMEHHOW;
MHOTOWIEH € LEIbIMH KO3(P(PUUIMEHTaMU, KOPHU MHOTOYJIEHA; MPUMEHSATH
JIeJIEHMEe MHOI'OYJIEHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopeMy
Buera i perenus 3anay.

CBOOOHO oOmEepUpoBaTh MOHATHAMH: CHCTEMa JIMHEMHBIX YpaBHEHMH,
MAaTpUIA, OMPEACIUTENb MATPUILBI 2 x2 U €r0 T€OMETPUYECKUN CMBICII,
MCIMOJIb30BaTh CBOMCTBA OMNPEACIHUTENST 2 x2 s BBIUWCICHUS €r0
3HAQYECHUS, NMPUMEHATH OINPENCIUTENN I PELUICHUS CHCTEMBI JMHEHWHBIX
YPaBHEHUM; MOJEIHUPOBATH pPEAJbHbIE CUTYallUd C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX YPAaBHEHUM, MCCIENOBATh IOCTPOEHHBIE MOJEIUA C IOMOILIBIO
MaTpHULl U OIIPEAEIUTENEN, UHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3YIIbTaT.
[IpumenaTh OCHOBHBIE TPUTOHOMETPUUECKHUE bopMyIibI JUIs
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUM.

CB0oOOIHO omepupoBaTh MOHITHUEM: TPUTOHOMETPUUYECKOE YPaBHEHME;
OPUMEHATh HEoOXoauMble (OPMYNbI JAJii PELICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN.

MopnenupoBaTh peajibHble CHTyalldd Ha S3bIKE anre0pbl, COCTaBJISATh
BBIPAXKEHUs, YPABHECHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4yM, HCCIENOBATh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa aiareopsbl.

CB0OOOHO oOmnepupoBaTh MOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO;
OPUMEHATh HEoOXoauMble (OPMYNBl AJI PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKNX HEPABEHCTB

DYyHKIUHN U TPaPUKHU
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e (CBOOOAHO oOmepUpoBaTh MOHATHAMH: (QYHKIUS, CHOOCOOBI 3aJaHusd
(GyHKIIUY; B3aMMHO OOpaTHBIC (PYHKIIMM, KOMMIO3UIMS (yHKIMM; Tpaduk
(YHKIIMM; BBIIIOJIHATH 3JIEMEHTapHbIE IIPeoOpa3oBaHus TpauKoB QyHKIUI.

e CB00OOTHO OMEPHPOBATH MOHATUSMHU: 00JIACTH OMPEACICHUS U MHOYKECTBO
3HaYeHUN QYHKINUU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

e (CBOOOJHO oOmEpUPOBATH MOHATHUAMHU: YETHbIE M HEUYETHBIE (YHKIUHU,
nepuoanyeckue  (QyHKIUH, TPOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH,
MaKCHUMYyMbl I MUHUMYMBI (DYHKIIUU, HAHOOJIbIIIEE M HAUMEHBIIIEE 3HaUYCHHE
(GYHKIIUN HAa TPOMEXKYTKE.

e (CB0O0OOIHO OMEPUPOBATH MOHATHIMHU: CTETIEHHAs! (DYHKIUS C HATYPATbHBIM U
LENbIM TOKa3arenaeM, IpaduK CTEHNEHHOM (YHKIMM C HaTypalbHBIM H
LEJBIM MOKa3aTeseM; rpaduk KOpHs N-OM cTerneHu Kak (yHKUUU 0O0paTHOU
CTEIICHU C HAaTYPaJIbHBIM [T0OKa3aTEJIEM.

e OnepupoBaTh MOHATUSAMU: JMHEHHAs, KBaJpaTU4Has U APOOHO-TUHEHHAs
(GYHKIIMHM; BBIIOJHATH JJIEMEHTAapHOE HCCIEAOBAaHWE M MOCTPOCHHE UX
rpaduKoB.

e (CB0O0OOJHO OmEepHpoBaTh MOHATUSMU: MOKa3aTejabHas U Jjorapudmuueckas
(GYHKIIMM, MX CBOMCTBA W TIpadUKH; HCIOJIB30BaTh HMX TIpauku aJis
pEILIEHNs YPaBHEHUU.

e (CB0OOOJHO OMEpPUPOBATH MOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpenesneHrue TPUTOHOMETPUUECKUX (PYHKIUI YNCIOBOTO apryMEHTa.

e lcnonp3oBaTh rpaduku (QYHKIMM [ UCCIENOBaHMUS MPOIECCOB U
3aBHCHUMOCTEH MpH pEIIeHWH 3a7ad W3 APYTux Y4eOHBIX TPEIMETOB U
peaNlbHON  KHW3HHW;  BBIpaXaTh  (OpMyJIaMHd  3aBUCUMOCTH  MEXIY
BEJIMYMHAMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

e (CB0O0OOJHO omepupoBaTh MOHATUSIMU: apuPMeTHUecKas U reoMeTpuuecKas
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOMeTpUYecKas IpOrpeccus;
JUHENUHBIM W 3KCINOHEHIUANIbHBIA POCT, (POpMylia CIOXKHBIX HPOLEHTOB;
VMMETH MPECTABIICHUE O KOHCTAHTE €.

e lcnosnb30BaTh NPOTPECCUU Ul PELICHUs PEAIBHBIX 3a74a4 IPUKIIAIHOIO
Xapakrepa.

e (CBOOOJHO oOmEpUpOBaTh MOHATHUSAMU: TOCIEIOBATEIBHOCTb, CIIOCOOBI
3a7aHusl  TIOCJIEOBATEIbHOCTEN,  MOHOTOHHBIE U OIPAHUYCHHBIC
[IOCJIEIOBATEILHOCTH; IIOHMMATh OCHOBBI 3apOKICHUS MaTeMaTUYECKOIO
aHaJlM3a KaK aHaJin3a OECKOHEUHO MaJIbIX.
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CBOOOMHO oOMEpUPOBATh MOHATHUSMHU: HEMPEPHIBHbIE (DYHKINH; TOYKHU
paspbiBa rpaduka QyHKIIUHA; aCUMIITOTHI rpaduka QyHKIIHUHU.

CBoOOIHO omnepupoBaTh MOHATUEM: (PYHKIMS, HENpPEpbIBHAS Ha OTPE3KE;
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (YYHKITAN JTsI pEIICHUS 3a/1a4.
CBoOOMHO oOmepupoBaTh TMOHATHSIMH: TIEpBass W BTOpas TPOW3BOIHBIE
byHKIUY, KacaTenbHas K Tpaduky QyHKIUH.

BbIuucisaTh Mpou3BOAHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKITUH; 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (VYHKITHA.
Hcronp30BaTh TeOMETPUUCCKUN W (PU3UUYECKHA CMBICT TPOW3BOIHON IS
penieHus 3aaad.

Hcnonb3oBaTh  MPOU3BOJHYIO Uil McciedoBaHUs — (QyHKIIMM — Ha
MOHOTOHHOCTH Ml 3KCTPEMYMBEI.

Haxonute HamOosblliee M HaMMEHbBINCe 3HAYCHUS (YHKIIUHA HEMPEPHIBHON
Ha OTpE3Ke.

Hcrnonb3oBaTh NMPOM3BOJHYIO ISl HAXOXKJEHHWS HAWIYYILIETO PEIICHUsS B
NPUKIAAHBIX, B TOM YHCJIE COIMAIBHO-IKOHOMUYECKUX, 3a1adax, sl
OTIpEJICIICHHS] CKOPOCTH M YCKOPEHHUS TpoIiecca, 3aJaHHOTO (GOpMYIOH TN
rpapuKoOM.

MHoOKeCcTBA U JIOTHKA

CBoOOIHO omepupoBaTh MOHATUSMH: MHOXECTBO, OINEpalMd  HaJ
MHOKECTBAMU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil OIMCAaHMs
peanabHBIX IPOLECCOB U SIBJICHUH, MPU PELICHUHU 3a]1ad U3 APYrUX y4eOHbIX
IIPEAMETOB.

CBOOOJHO OmnepupoBaTh MOHATUSIMM: OIpEAETCHUE, TEOpeMa, ypaBHEHHE-
CIIEICTBUE, CBOMCTBO MAaTEMaTU4YECKOro OOBEKTa, J0Ka3aTelIbCTBO,
PaBHOCWIbHBIE YPABHEHUS U HEPABEHCTBA.

11 kaace

Yucaa v BLIYUCJICHUSA

CBOOOHO omepupoBaTh MOHATUSMHU: HATypaJbHOE U IEJI0€ YHCIIO,
MHOXKECTBA HATypAJIbHBIX M LEJbIX YHUCEI; WCIOJIb30BaTh IPU3HAKU
nenumoctu nenbix ynces, HO nu HOK nHatypanbHBIX yncen 1uis pemeHus
3a/1a4, IPUMEHSTh anroput™ EBknuza.

CBOOOJHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJIYJIO; 3alUChIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS.
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CB0OOHO OTEepUpOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTETICHHU.

CBOOOJHO  omepupoBaTh  IMOHATHEM: CTENEHb C  PalMOHAIBHBIM
IIOKa3aTeJIeM.

CBOOOHO oOmEepUpoOBaTh MOHATHAMH: Jorapudm dHcha; IECATUUYHBIE U
HaTypaJbHbIE JTOrapu(pMBbI

YpaBHeHUs U HEPABEHCTBA

CBOOOJHO OmepUpOBaTh MOHATHAMH: HppalOHaNbHbIE, MOKA3aTEIbHbIE U
JorapuMuueckre HEPaBEHCTBA; HAXOAWTh HUX PEIICHUS C MOMOIIBIO
PaBHOCUJIbHBIX TIEPEXO/IOB.

OcymiecTBiATh OTOOp KOpPHEH TMpPH PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUH.

CB00OOJHO OmEepUpPOBaTh MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUM
U HEPABEHCTB; PAaBHOCUJIbHBIE CHCTEMBI U CUCTEMBI-CIEACTBUSA; HAXOAUTh
pEILIECHHUsS] CHUCTEMBbl M COBOKYITHOCTEW PpAIlMOHAIBHBIX, MUPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX U JIOTapu(hMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Pemats palOHAJbHEIE, UppALMOHAIIbHBIE, MOKa3aTeJbHBIE,
Jorapu@MuUUYecKue W TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA,
CoZIeprKallye MOIYJIH U TAPAMETPBI.

[TpumensTh rpaduueckue METOJBI JIJISl PEIICHUsS YPaBHEHUN U HEPAaBEHCTB,
a TaK)Ke 3a7a4 C mapaMmeTpaMu.

MopnenupoBaTh pealbHblE CHTyalldd Ha S3bIKE anre0pbl, COCTaBJIATh
BBIPAKCHUSA, YPABHECHUS, HEPABEHCTBA U UX CHUCTEMbI MO YCJIOBUIO 3a]1a4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAHUEM allapara ajreopsl,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.

Hcrnonb3oBaTh CBOWMCTBA JEHCTBUNM C KOPHSMH IS TPeoOpa3oBaHUs
BBIPAKEHUM.

BrinonHaTs mpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIUX CTCTICHU
C pallMOHATBHBIM MTOKa3aTEJIEM.

Hcnonb3oBaTh CBOMCTBA jorapupmMoB JUTSt npeoOpa3zoBaHus
JoTapu(PMUYECKUX BBIPAKCHUI.

CB00OOSHO OmepupoBaTh MOHATUSIMHU: UppaAllMOHAJbHBIC, TTOKAa3aTeIbHbIC U
jgorapuMUYECKUE YpaBHEHUS, HAXOIUTh WX PEIICHUS C TOMOUIBIO
PABHOCHUJIBHBIX MIEPEXOI0B MM OCYILIECTBIISIS IPOBEPKY KOPHEM.

DyHKIUHN U TPAPUKH
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e Crtpouth rpaduku KOMIO3UIUUA (GYHKIUNA C TOMOIIBIO AJIEMEHTApPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU JABYX (DYHKIIHA.

e Crpouth TeOMeTpUUECKHE o0O0pa3bl ypaBHEHHUH W HEPABEHCTB Ha
KOOPJWHATHOM TTIOCKOCTH.

e (CBOOOAHO OMNEPUPOBATH MOHATHUAMU: TpadUKd TPUTOHOMETPUUECKUX
GbyHKIUH.

o [lpuMeHaATh GYHKUMU A8 MOJCIUPOBAHUS U HCCIEAOBAHUS pPEATbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJIm3a

e (CBo0OOgHO oOmepUpOBaTh MOHIATHAMHU: TIEPBOOOpa3Has, ONpeACIEHHBIN
MHTErpajl; HAaXOUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIMI U BBIYUCISATH
uHterpai no gopmysne Hetorona—Jleibnuia.

e Haxonuth mionaaun miockux Guryp u 00bEMBI TEJ € MOMOILBbIO UHTETpaa.

e llmeTh mpeacTraBieHHME O MAaTEMATUYECKOM MOJIETMPOBAHUM Ha IPUMEPE
cocTaByieHus U hepeHITNaIbHBIX YPaBHEHU.

e Pemars npuknagHbie 3aa4d, B TOM YHUCJE COLMAIBHO-3KOHOMHYECKOTO U
(U3MYECKOro Xxapakrepa, CpeJICTBAMH MATEMATHYECKOTO aHAIN3A.

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUS)

10 xmnace
Yucaa v BIYMCICHUA

Panmonanbabie yncia. OOBIKHOBEHHBIE W JIECSITUYHBIC APOOH, MPOIEHTHI,
OeckoHeuHble nepuoauueckue poou. IIpumeHeHue apoOedt U MPOIIECHTOB st
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiEN 3HAHUHN U PEaIbHOM KU3HH.

JlelicTBuTenbHbIE YHWClIa. PanvoHanbHBIE W UPpPAlMOHAIBHBIE YHUCIIA.
Apudmernueckre  omepanMy ¢ JCUCTBUTENBHBIMA  4YHUCIaMd.  MoOayib
JEUCTBUTEIHLHOTO YHUCIA U ero cBoicTBa. [IpuOmkéHHbIC BHIYMCIICHHMS, TIPaBHIIa
OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUU.

Cremmenr ¢ 1eJBIM  DokasareiieM. bumHoM Hrprotona. HMcmosbp3oBaHue
noAXosen (opMbl 3aMUCH JECHCTBUTEIBHBIX YUCEIT JIJIs PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JaHHbIX.

ApudmeTrueckuii KOpeHb HATYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[IOKa3aTelleM U €€ CBOMCTBA;, CTENEHb C
JIEVCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTuuHbie W HaATypajIbHBIC
JorapuMsl.
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CuHyc, KOCHUHYC, TaHT'€HC, KOTAHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE NPEOOpa3OBaHUS. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS W ypaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelnIeHne HEpaBeHC CTBA.

OCHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB. MHOTOWIEHbl OT OJHOW IEepeMEeHHOW. JleleHue MHOrowwieHa Ha
MHOro4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHUS. OcHOBHBIE METOJBI pemeHus
VppalMOHATIbHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEHUsA. OCHOBHBIE METOJbBI PEIICHUS ITOKA3aTEJIbHBIX
YPaBHEHUM.

[TpeoOpa3oBanHue BbIpaXEHHM, COEPIKALUX JOrapru(PMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/bI peeHus
Jgorapu(pMUYECKNX ypaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemienne cucrteM JIMHEHHBIX YpaBHEHUH. MaTpuua CHUCTEMBI JIMHEWHBIX
ypaBHEeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA; BBIYMCIICHUE €r0 3HAYEHUs, IPUMEHEHHUE OIPEHCIUTENS I PELICHUs
CUCTEMbI JIMHEMHBIX ypaBHEHUW. PelleHune NpuKIaJHbIX 3aJad C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue NOCTPOEHHOW MOJEIUA C
ITOMOIUIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[TocTtpoeHne maremMaTUYECKUX MOJEIEH PEaJTbHOW CHUTYyallud C TOMOUIBIO
YPaBHEHUN W HEPaBEHCTB. lIprMeHeHHe ypaBHEHHMN M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKU3HH.

Yucaa v BIYMCICHUSA

Hatypanenbie u nenble yncna. [IpumeHeHne npru3HaKoOB AEIMMOCTH LEIBIX
yucen, HOJ[ u HOK, ocrarkoB mo moaymto, anropurma EBKIMIa I pemieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucna. AnreOpanyeckas W TpPUTOHOMETpUYEcKass (OpPMBbI
3alliCU KOMIUIEKCHOTO 4Hcia. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
gyuciaMu. M300pa’keHue KOMIUIEKCHBIX YHCET Ha KOOPAWHATHOW IIOCKOCTH.
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®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO unchaa. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

DOyHKUMH U TPaPUKH

Oynkuusg, crnocoObl 3anaHus QyHKIMH. B3auMmHO o00paTHbie (QYHKIHH.
Komnosumuss ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneiaeHus] © MHOXKECTBO 3HadeHH pynkuuu. Hymu ¢yHKimm.
[TpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE M HeU€THBIE QyHKIMU. [lepuoanueckue
¢yskun. IlpomexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. HanGonpiiee 1 HauMeHblllee 3Ha4eHUs] PYHKIIMU HA TIPOMEXYTKE.

JluneiiHasi, KBaJpaTU4yHas M JPOOHO-TMHEWHAs (PYHKIMU. DJIEMEHTApHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPauKOB.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U FPAPUKH.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MocieAoBareiabHOCTE. Meroa
MaTeMaTU4eCKON WHTYKIIUH. MoOHOTOHHBIE U OTPaHUYCHHBIC
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH I€OMETPUUYECKON
IPOrpeccuu. JINHENHBIW U 3KCIIOHEHIHATBHBINA POCT. Uucno e. @opMya CII0OKHBIX
npoleHToB. Mcnosib30BaHWE TPOTrpeccUH g PEIICHUs peajbHbIX 3a/ad
MPUKIIATHOTO XapakTepa.

HemnpepoiBable GyHKIMM U WX CBoiicTBa. Touyku paspbiBa. ACHMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (YHKUMIA HENPEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHue CBOICTB HEMpPEpPBhIBHBIX
GyHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas npousBoubie GyHKIMH. OnpeaeieHne, reoMeTPUIeCKuil 1
(bu3MYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHNE KacaTelbHON K TpaduKy (QyHKITUU.

[IpousBogHBIE  SIEMEHTAPHBIX  (DYHKITUI. IIpownsBoaHas CYMMBI,
MIPOU3BEIICHUS, YACTHOTO ¥ KOMITO3UIIMH (PYHKITUH.

MHoxkecTBa M JIOTHUKA
MHOX€eCTBO, OmEpalid HaJ MHOXKECTBAMUA M HMX CBOWCTBA. Jlnarpammsbl
Oiinepa—Benna. IIpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUSI PEAJbHBIX IPOLECCOB M SBJICHUW, MPU PELICHUM 33a4a4 W3 APYTUx
y4€OHBIX MPEIMETOB.
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Omnpenenenue, TeopemMa, CBOWCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIC YPABHCHHUS.

11 kaacce

DOyHKUMH U TPaPUKH

I'paduk xommosunmu QyHKuM. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

['padrueckne Meroabl pelieHUsi ypaBHEHUW W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3aa4 C TapaMETPAMH.

Hcnonp3oBanne rpadukoB GYHKIUNA [ HCCICAOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aad M3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

CrenenHas pyHKUMsI ¢ HATYpaJbHBIM U LIENbIM NoKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[loka3atenbHass u Jjorapupmuueckas (PyHKIMM, UX CBOMCTBA M TIpa(UKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peLICHUs YPABHEHUM.

TpuroHomeTpruyeckas OKpPYXHOCTb, OIpPEIEIECHUE TPUTOHOMETPUUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAIbHBIX IIpoleccax M  SBJICHHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHMW W HEPABEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/ABl pELICHHs] [OKa3aTeIbHBIX U  JOrapuMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CHUCTEM M COBOKYIHOCTEM palMOHAIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IpumeHenne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALMS I0JyYEHHBIX PE3YyJIbTaTOB.

Havaja MmareMaTH4eCKOro aHaju3a
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[IpumeHeHre MPOU3BOIHON K HMCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U

KCTPEMYMBL.

Haxoxneunue

HauOOJIBIIIETO

HEIpepbIBHON (QYHKIIMU HA OTPE3KE.
[IpumMeHeHne NPOM3BOJHOM I HAXOXKICHUS HAWIYYIIEero peuieHUus B

u HanMCHBIICT O

3HAYECHU U

NPUKIAJAHBIX 3aJadax, JUIsl OINpPEAENICHHs CKOPOCTM W YCKOPEHHs Mpolecca,

3a1aHHOTO (hOpMYJION Ui rpaduKOM.

[TepBooOpaznasi,

OCHOBHOE CBOWMCTBO IE€PBOOOpA3HBIX.

ITepBo0Opa3HbIe

aeMeHTapHbIX QyHKIMi. [IpaBuia Hax0XKIEHUS TIEPBOOOPA3HBIX.

HNuTerpai. ['eomerprdeckuii CMbICI HHTETpasia. BerauciieHue onpeaeiEHHOro

uHTerpaia no popmysne Herorona—JleiOnuia.
[IpumeHeHnue wHTErpana i HAXOXKICHUS IUIONIaJed IUIOCKUX GuUryp u

00BEMOB F€OMETPUUECKUX TEIL.
[Ipumepsl pemeHudt nudQepeHIanbHbIX ypaBHEHUN. MaremaTudeckoe

MOJECIINPOBAaHUE
YPaBHECHUM.

p€ajlbHbIX IMPOOCCCOB C

nomMoupl  AuddepeHuraIbHbIX

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 xnacc (136 yacoB)

Ha3Banmue pa3zgesia
(TemMbI)
(KOJIMYECTBO YaCOB)

OcHoOBHOe coaepxkaHue
pasaesa (Tembl)

OcHOBHBIE BH/bI
AeATEJILHOCTH 00yYaromIuXCsl

MHo0:x€eCTBO
JIeCTBUTEJIbHBIX
qHCeJl.
PanuonajabHbIe
YPaBHEHUS U
HepaBeHCTBA.
CucreMbl JIMHEHHBIX

YPaBHEHUI
(20 u)

MHokecTBO,  onepauuu
HaJl MHOXECTBAaMHM M  HUX
CBONCTBA. Jlnarpammebl
Ditnepa—BenHa.
[Ipumenenue TEOPETUKO-
MHO»KECTBEHHOTO  ammapara
JUISL pelIeHUs 3a/1a4.

PannonansHubie quca.
OOBIKHOBEHHBIC u
JIECATAUYHBIE npodu,
MIPOLICHTHI, OECKOHEUHBIE
MEePUOANYECCKUE JpoOH.
[Ipumenenue  apobeit
MNPOIEHTOB  JUIsl  pEIIeHUs

IMPUKIIaIHbIX 3aaa4.

Hcnoab30BaTb TEOPETUKO-
MHOKECTBEHHBIN anmnapar s
ONMCAHUA

X0Jla  peleHus

MaTeMaTHYEeCKUX  3ajad, a
TAKK€ PEaJbHBIX MPOLECCOB U
SIBJICHUI.

OnepupoBarb NOHATHAMU:

parMoHaIbHOe JHCIIO,
OeCKOHEYHasT  TEepPUOIUYECKast
IpoOBb, MPOLICHTHI;
UppaIMoHaIbLHOE u
JICUCTBUTEIBHOE 4HCJIO;
MOJTYJTb JNEHCTBUTEILHOTO
quCclia; HMCMOJb30BaTh  OTH
NOHATHS TP  MPOBEACHUHU
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JIeMCTBUTENbHBIE YHCIIA.
Panmonansunie u
HMppalroHaIbHbIC quca.

ApudmeTnueckue ornepamuu C
JEUCTBUTEIbHBIMU  YHCJIAMH.
Mopyib JNEUCTBUTEIBLHOTO
yuciaa M €ro  CBOWCTBA.
[TpuGamxEHHbIE BHIYMCIICHUS,
IpaBuiIa OKpYTJICHUS,

OLICHKA

PE3yiibTaTa BBIUMCIICHUH.

MIPUKHUJIKA u

OcHOBHEBIE METOIbI
pelieHus IeNblX U JPOOHO-
pallMOHANIBHBIX YPABHCHUU W
HEPABEHCTB. PelieHue cucrem
JIMHENHBIX YPaBHEHUU.
Marpuia cucTemMbl JIMHEUHBIX
YpPaBHCHUU. Onpenenurens
2X2, €ro
r€OMETPUYECKHI

MATPHUIIbI
CMBICT U
CBOMCTBA; BBIYHUCJIICHUE €TI0
3HAYCHMS, IIPUMEHEHHE

OIIPpCACINUTCIIA OJIA PCIICHUA

CHUCTEMbI JIMHEMHBIX
YPaBHEHHU. Pemenue
MIPUKIAHBIX 3aj1a4 c
TMOMOIIIBIO CHUCTEMBI

JIMHEWHBIX YPaBHEHUN

paCCY}KI[CHI/Iﬁ N JOKa3aTCJIbCTB,

NPUMEHSITh npodu U
OPOIEHTHl Ui PEIICHUsA
TTPUKIIATHBIX 3aja4 u3

Pa3IM4YHBIX OTPACJIEW 3HAHUU U
pEAbHOM KU3HMU.

HUcnoan3oBarhb
NpUOMKEHHBIE  BBIYMCIICHHUS,
npaBuia OKpYTJICHUSI,
MPUKUIKY u OIICHKY
pe3yJibTaTa BEIYMCIICHHUIA.

IIpuMeHsaTh pas3IuyHbIe
METO/IBI penieHus
pallMOHAJIBHBIX U JIPOOHO-

palMOHAIBHBIX YPABHEHUM; a
TaK)X€ METOJ MHTEPBAJIOB IS
peLIeHUs] HEPABEHCTB.
OnepupoBatb NOHATHAMU:
CUCTEMa JINHENHBIX YPAaBHEHUH,

MaTpHIla, ONPENECTUTEIb
MAaTPHUIIBI.

Hcnoan3oBarhb CBOMCTBaA
OIPEICTUTEIIS 2x2 T

BBIYUCJICHUSA €ro  3HA4YeHMUH,
NPUMEHATH OIPEACIUTENN IS
pPELIECHHs] CHCTEMBI JIMHEMHBIX
YPaBHEHU.

MogaeaupoBarb peanbHbIE

CUTYyalluu C TMOMOIIIBIO
CHUCTEMBI JIMHEMHBIX
YPaBHEHUM, HCCJIEN0BATh
MTOCTPOCHHBIE MOJIEIHN c
IIOMOIIIBIO MaTPHIL u

OIIpEeNEeInTENIE, HHTEePIpPeTH-
poBaTth IIOJTy4YECHHBIN

pe3ynbTar

DOYyHKUUH U
rpaduxu. (12 4)

OyHKIHA, CIHOCOOBI

3amanus GyHkuu. B3auMHO

OnepupoBatb NOHATHUAMU:

byHKIIUS, CHOCOOBI  3amaHus
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oOpaTHbIe byHKIUH.
Kommnozumus byHKIUH.
['paduxk byHKIUY.
DnemMeHTapHbIe
npeobpazoBanusi  rpaduKoB
(GyHKLIHA.

OO6macth ompenencHus u
MHOKECTBO 3HAYEHUN
byukuu. Hymm  dyHKum.
[TpomexyTku
3HAKOIIOCTOSIHCTBA. YUETHBIE U
HEUYETHBIC byHKIUN.
ITepunonnueckue byHKIIH.
[IpoMeXyTKH MOHOTOHHOCTH
bynkuun. MakcUMyMbl |
MUHUMYMBI byHKIHU.

Haubonbiiee u HauMeHbliee
3HAYEHUE byHKIIH Ha
MIPOMEKYTKE.

JInneliHas, KBaJapaTU4Has
" JTpOOHO-TMHEHHAs
byHKINH.
UCCIICIOBAHUE U IOCTPOCHUE

DJIeMeHTapHOE

rpaduKoB ATUX (PYHKIIHIA.

GbyHKIIUU; B3aMMHO OOpaTHBIE

byHKINH, KOMITO3UIIHS
bynkui, rpadux ¢GyHKIUH,
00J1acTh OmpeIeIICHUS u
MHOKECTBO 3HAYEHUN
byHkuy, Hyau — QyHKUIUH,
POMEXYTKH
3HAKOTMIOCTOSIHCTBA; JIMHEIHAs,
KBaJIpaTUyHasl, JpoOHO-
JIUHEHas u CTeTNIeHHAas
byHKIUH.

BbINOJIHATH 3JIEMEHTapHbBIE
npeoOpa3zoBaHus rpaguKoB
(yHKUIUH.

3HaTh U YMeTh
AOKa3bIBATh YETHOCTh  WJIH
HEYETHOCTD byHKINH,
NEPUOANYHOCTD byHKINH,
HAXOAUTH MIPOMEXYTKH
MOHOTOHHOCTH byHKUIMH,
MakCUMyMbl W  MHUHHUMYMBI

dbyHKuMu,  HauOosblllee U

HanMCHBIICC 3HA4YCHHUC

GbyHKIIUU HAa TPOMEKYTKE.

DopmyanpoBaTh ]|
WJIIOCTPUPOBATh TIpaduyec-
KH CBOMCTBA JIMHEMHOM,
KBaAPaTUYHOM, IpoOHO-
JIMHENHOU 151 CTETICHHOMN
byHKIU.

Bripaxkartsb dpopmyaamu
3aBUCHUMOCTH MEXKITY
BEJIMYMHAMH.

3HaTh,  ompeneeHue U

CBOMCTBA CTEIEHU C IE€JIBIM
HOIXOISIIYIO
dbopMmy 3amucu JICUCTBUTENb-

IMOKa3aTCJICEM,

HBIX 1) o1 pCIICHHUA
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IMPAaKTHYCCKHUX
MpCaACTABJICHUA JaHHBIX

3a1a4 51

Tpuronomerpuyeckue CuHyC, KOCHMHYC, TaHI'€HC JaBatb onpeaeeHust
¢Gynkuun. I'padukn |1 KOTAHMEHC  YMCIOBOIO | CHHYCA, KOCUHYyCa, TaHIE€HCA U
TPUTOHOMETPUYECKHUX | APTYMEHTA. ApKCHUHYC, | KOTaHT€HCa YHUCJIOBOTO
¢ynxunumii. (20 1) apKKOCMHYC UM  apKTaHTE€HC | apTyMEHTa; a TaKXKe
YUCJIOBOTO apryMEHTa. apKCHHYyCa, AapKKOCHHYyca |
Tpuronomerpruueckas apKTAaHT€HCa YHCIIA.
OKPY)KHOCTb,  OIPEICIICHHUE IIpumeHaTs OCHOBHBIE
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKHUE
GyHKIHIA YHUCIOBOTO | (GOPMYIIBI AJIs IPeoOpa3oBaHUS
apryMeHTa. TPUTOHOMETPUUECKUX
BBIPAKEHUMU.
HUcnoab3oBaTh undpoBbie
pecypcbl Ui TOCTPOCHUS U
UCCIIEIOBAHUS rpadukoB
byHKIUI
Tpuronomerpuyeckue Tpuronomerpruueckue Hcnoab3oBath uuppoBbIE
YPaBHEHUS U GyHKIIMKM, HUX CBOWCTBA U |pecypchbl JUIsi  TOCTPOCHHUS
HEepaBeHCTBA rpad UK. rpaduKoB
IIpeoOpa3zoBanue Ot60p KOPHEW | TPUTOHOMETPHUUECKUX
TPUTOHOMETPUYECKH | TPUTOHOMETPUYECKUX byHKIMM W U3YYEHHUS  UX
X BbIPasKeHUM YpPaBHEHU  C  IIOMOIIBIO | CBOMCTB.
(26uac) TPUTOHOMETPUYECKOU Pematn
OKPY>KHOCTH. OCHOBHBIE | TPUTOHOMETPUYECKHE
TPUTOHOMETPUUECKHUE YpaBHEHHUS UM  OCYIIECTBIISITh
dbopmynel.  [IpeoOpa3zoBanue | oTOOp KOpHEH C TOMOIIBIO
TPUTOHOMETPUUECKUX TPUTOHOMETPHUYECKOMN
BBIPAKCHUM. Pemienue | okpykHOCTH.
TPUTOHOMETPUUECKUX IIpumMeHaTH dbopmybl

YPaBHEHUIN HEPABEHCTB

TPUTOHOMETPUM I PELICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPHUUECKUX

YPaBHEHUW U HEPABEHCTB.

KoMmiexkcHbIe UyncIa

(9 1)

Komruiexkcurie qycia.
Anrebpanyeckas u

TpUTOHOMETpHUUECKasi (HOPMBI

OnepupoBatb NOHATHUAMU:
KOMILIEKCHOE YUCJIO u
MHOXECTBO KOMILIEKCHBIX
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3aMrCcy KOMIUIEKCHOTO YHCIIa.
Apudmernueckue
orepanyi ¢ KOMITJICKCHBIMU

YHCIIaMHU.
N3o00paxenue
KOMIUIEKCHBIX ~ 4YHMCET  Ha

KOOPJUHATHOM TTIOCKOCTH.
®opmyna Myaspa. Kopau

n-ou CTENECHU u3
KOMILIEKCHOI'O YHCJIA.
[Ipumenenue
KOMIUIEKCHBIX ~ YUCENl A
pemieHuss  (PU3HYECKHX U

reOMCTPHUYCCKUX 3a1a4

qrcel.
IIpeacraBasarb
KOMILUICKCHBIE qrcia B
anreOpanyeckoit U
TPUTOHOMETPUYECKON  (hopme.

BbinoaHATL apudpmeTHUecKue
ONepalny C HUMHU.
N300paxkarh KOMIUIEKCHBIE

yuciaa  Ha  KOOPAMHATHOM
IIJIOCKOCTH.

IIpuMeHaTH bopmyy
Myagpa 51 MOJIyYaTh
IIPEACTABICHUE O KOPHAX N-0M
CTEIIEHW M3  KOMIUIEKCHOTO
qyucIa. 3HAKOMMTBCHA c
npuMepaMu MIPUMEHEHUS
KOMIUIEKCHBIX ~ YHCel  JUId

pellIeHUsI TEeOMETPUYECKUX U
dbu3nyeckux 3aaau

IMocaenoBaTeILHOCTH
U Mporpeccun

(8 1)

ITocnenoBaTenbHOCTH,
CIOCOOBI 3a/IaHus
rnocJjeaoBaTeabHocTe. MeTos
MaTeMaTUYeCKOW HHAYKIHUU.
MOHOTOHHBIE 151
OTpaHUYCHHBIC
MOCJIeA0BaTEILHOCTH.
Hctopus ananmza 6€CKOHEUHO
MaJlbIX.

Apudmernueckas u
reoOMETPUYECKast IPOrPECCUM.

beckoneuno yObIBaromiast
r€OMETPUYECKAs] MPOrPECCUs.
Cymma OECKOHEUHO
yOBbIBAIOIIEH Te€OMETPUUYECKOM
nporpeccuu. JIMHEWHBIN U
AKCITOHEHIIMAJIbHBIN pocrT.
Yuco e.

dopmyna CJIOXKHBIX

OnepupoBartb
NMOHATHAMMN:
[IOCJIE€I0OBATEIBHOCTD, CIIOCOOBI
3aJJaHus
IMOCJICIOBATCIILHOCTEH;
MOHOTOHHBIE M OTpaHUYEHHBIC

II0CJIEIOBATEIBLHOCTH;
HCCJIe10BATh
II0CJIEIOBATEIbHOCTH Ha
MOHOTOHHOCTb u
OTPaHUYEHHOCTb.

[lomyuyats  mpencraBieHuE

00 OCHOBHBIX HACAX aHAIIM3a
OECKOHEYHO MAaJIbIX.

JaBatb omnpejaeieHue
apupMeTnyecKon U
F€OMETPUYECKOUN IIPOTrPECCUM.

Jloka3bIBaTh CBOMCTBaA

apupMeTHIeCcKOi u
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IMPOLCHTOB. Hcnonp3oBaHue
nporpecCun  ajii  pPCIICHUA
PCAJIbHBIX 3aa4 ITPHUKIIAJHOT'O

Xapakrepa

r€OMETPUYECKON TPOrpeccui,
HAaXOJUTh  CyMMYy  YJICHOB
IPOrPECCHH, a TAKKE CYMMY
YJICHOB OECKOHEYHO
yOBIBAIOIIEH T€OMETPUYECKOM
IPOrPECCHH.

Hcnoan3oBath nporpeccuu
LTSt penieHus 3a1a4y
MPUKIIATHOTO XapakTep.

IIpuMeHaTH dhopmyy
CIIOXHBIX  TPOLIEHTOB IS

pelIeHnsT 3aJad M3 pPEATbHOU

HenpepsbiBHbIE

bynkumm.
IIpousBoanasn
(17 u)

HenpepbiBHble QyHKINU U
uxX cBorcrBa. Touka paspeiBa.
ACHUMIITOTBI rpadukoB
¢bynkuumii. CBoicTBa (QyHKIIHIMA
HENPEPBIBHBIX HA  OTPE3KE.
Meton  uwHTEpBajIOB A
peILICHUs HEPABEHCTB.
[Ipumenenue CBONCTB
HEIPEPBIBHBIX (DYHKIMI 7151

pelieHus 3aaad.

ITepBas 151 BTOpas
MIPOU3BOIHbBIE GyHKUIHU.
Onpenenenue,
reOMETPUYECKUM u
busznueckuit CMBICH
IIPOU3BOJHOM. YpaBHeHHE
KacatelnbHOM K  Tpaduky
byHKINH.

IIpownsBoiHbBIE
AJIIEMEHTAPHBIX byHKUIUH.
IIponsBoaHas CYMMBI,

MPOU3BEICHUS, YacTHOTO |
KOMITO3UIINH (PYHKITUI

IPAKTHKU

OnepupoBaTh NOHATHSIMH:
(yHKIMS ~ HempepblBHAs  Ha
OTpe3Ke, TOYKA  pa3pbiBa
GbyHKIMMU, acUMIITOTa Tpaduka
(GyHKUIUU.

IIpuMeHsaTb CBOMCTBA

HEMPEPBIBHBIX  (DYHKIWHA IS
pEIIeHUS 3a1a4.

OnepupoBaTh NOHSITHUSIMU:
nepBasi 1 BTOpasi IPOU3BOIHBIC

byHKIINY; MMOHUMATh
busznueckuit u
r€OMETPUYECKUI CMBICII
MIPOU3BOHOM; 3aIllUCHIBATH

YPaBHEHHE KacaTEIbHOM.
BbI1uucJasATh NPOU3BOJHBIE

CYMMBI, IIPOU3BECHUS,

YaCTHOTO ¥ CIIO)KHOU (DYHKITHH.
HN3yuyarsb IIPOU3BOHEIE

AlIeMEHTapHbIX PYHKIUH.

Hcnoab3oBarb
reOMETPUYECKUI 151
bu3uICCKHA CMBICIT
MPOU3BONHOW Uil  PEILICHUSA

3aJad
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HccaenoBanue [Ipumenenue Crpoutsh rpaduk
GyHkumi ¢ IIPOU3BOJHON K | KOMIIO3UIIUU byHKIUH c
MOMOLIBIO UCCJICIOBAHUIO (DYHKIUKA Ha | TOMOUIBIO AIIEMEHTAPHOTO
MPOU3BOIHOM MOHOTOHHOCTb U | HICCIEJOBAHUSI U  CBOMCTB
(18u) 3KCTpeMyMbl.  HaxoxkaeHune | KOMIO3UIINH.
HAuOOJIBIIETO U HAUMEHBIIIETO CrpouTh TreoMETpUYECKHE
3HAYECHMUS HENPEPBIBHOM | 00pa3sbl YPaBHEHUIN u
GyHKIHMU Ha OTpE3KE. HEPABEHCTB HA KOOPAMHATHOM
[Ipumenenue IIJIOCKOCTH.
MIPOU3BOJHOU InIE: Hcnoab3oBarh
HaXO0XJICHUS HaWJIy4llIero | IPOU3BOJHYIO TUISt
peuieHus B MOPUKIAAHBIX | UCCIEOBaHUS  (PYHKIIMM  Ha
3ajadax, JUIA  ONPEAEIEHUS | MOHOTOHHOCTb U 3KCTPEMYMBI;
CKOPOCTH 51 YCKOPEHMS | HAXOAUTh  HauOoJpliee U
rporecca, 3aJIaHHOTO | HAUMEHBIIIEE 3HAYCHUS
dbopmyoii unu rpaduKoMm. GyHKIMA  HENpEephIBHOW  Ha
Kommozunus GyHKUUN. | OTpe3Ke; CTPOUTH rpaduKu
I'eomeTpuueckue oOpa3bl | GyHKIUN Ha OCHOBAaHUU
YPaBHEHUM W HEPABEHCTB HA | IPOBEAEHHOTO UCCIENOBAHUS.
KOOPAMHATHOM IIJIOCKOCTH HUcnoab3oBarb
IIPOU3BOIHYIO ISl HAXOXKICHUS
HaWJIy4ylIEero pelIeHus B
NPUKIAIHBIX, B TOM YHUCJE
COLMAJIbHO-DKOHOMUYECKUX,
3a7a4ax, Uil ONPENEJICHUs
CKOpOCTH 151 YCKOpPEHUS
nporiecca, 3aJaHHOTO
dbopmynoii unu rpaduKoMm.
IHonyyars mnpeacrasjieHHe
O NMPUMEHEHUU ITPOU3BOJHON B
Pa3JIMYHBIX OTPACIIAX 3HAHUU
IHoBTOpEHHE, OcHOBHbBIE TOHATHS Kypca IHpumensaTb OCHOBHBIE
00001IeHMeE, anreopobl 151 HayaJl | IOHATUSL Kypca anredpsl U
CHCTEeMATH3alUsA MareMatuyeckoro aHanusza 10 | Hauan MaTeMaTU4ECKOTrO

3HaHui (6 1)

KJ1acca, 000011IeHNE u

cUCTEMaTHU3aIMI 3HAHUU

aHanu3a JUIl pelIeHMs 3a1ay U3
pEeAbHON KU3HU U JIPYIUX
IIKOJIBHBIX IPEAMETOB
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11 kaacc (He menee 140 yacoB)

Ha3Banmue pa3zgesa
(Tembl)
(k0JMYeCTBO YACOB)

OcHoOBHOe coaepxkaHue
pa3jaesia (TeMbl)

OcHOBHBIE BH/bI
AeSITeJIbHOCTH 00y4al0IIUXCs

MHuoro4ensl (18 4)

MHOro4jieHsl OT OTHOU
nepeMeHHou. Jlenenne
MHOT'OYJIEHa HA MHOTOYJIEH C
octatkoM. Teopema besy.
MHOro4IeHHI ¢ UEIBIMA

ko3 purmentamu. Teopema
Buera.

OnepupoBaTb NOHSATHUSIMH

MHOTO4JIEH oT OJIHOM
NEePEeMEHHOM,  €ero  KOpHHU;
NPUMEHSATH JIEJICHHE

MHOTOWICHA Ha MHOTOWIEH C
OoCTaTKOM, TeopeMy be3dy wu
TeopeMy Buera s pelieHus

3a7ad4.

CreneHn ¥ KOpHH.
CreneHnbie
bynkumm.
ApudpmMeTudecKkui
KOpeHb N-0H
CTeleHM.
HppanuoHajbHble
YPABHEHUS U

HepaBeHCTBA
(21 g)

CreneHsp ¢ uenbm
nokaszareneM. buaom
HprotoHa.

CrenenHast (QyHKUus C
HaTypaJbHBIM W LEJBIM
nokasareneM. E€ cBolcTBa u
rpaduk
KOPEHb HATYPAJIIbHON CTETIEHU

Apubmernyeckuii

U €ro CBOMCTBA.

IIpeobpazoBanms
YHCIIOBBIX BBIPAKECHUM,
colepKallluX  CTeNeHu U
KOPHH.

HppauunonanbHbie
YpaBHEHMUSL. OcHOBHBIE
METO/IbI penieHus

UPPALMOHAIBHBIX YPABHEHUM.
PaBHOCHUIIbHBIE TEpEXOlbl B
pElIeHUH  UpPpaALMOHATBHBIX
YPaBHEHUM.
CpoiictBa u  rpadux

KOpPHA N-OM CTENEeHU Kak

DopMyIMpPOBATH,
3alMCbIBaTh B
CUMBOJIMYeCcKO ¢opme u

WCIIOJIB30BaTh CBOKCTBA KOPHS

n-ou CTETIEHU TS
npeoOpa3oBaHUsl BEIPAKCHUH.

Haxoautsb peneHus
UppaIMOHATBHBIX YPaBHEHUN C
MIOMOIIBIO PaBHOCHJIBHBIX
NEPEXO0JIOB WJIM OCYILIECTBIISS
IIPOBEPKY KOPHEM.

Crpouts rpaduk (yHKIHH

KOpHS N-OM CTENEHU Kak
oOpaTHoi TUISt hyHKIUN
CTENIEHW C  HaTypaJIbHBIM
MIOKA3aTeJIeM.

O0ocHoBaTH
PaBHOCHJIBHOCTB NIEPEXOIOB.

Pemats nppanuoHaabHble U
KOMOMHUPOBaHHbIE
HEpPAaBEHCTBA, C  IOMOILBIO

PaBHOCHUJIBHBIX IICPCXOJ0B.
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GbyHKUIMHU OOpaTHOM CTENEHHU C Hcnoab3oBath
HaTypaJbHBIM MOKa3aTEIEM rpadguueckue METOBI U
OcHOBHBIE METO/IbI | CBOMCTBA BXOJSIINX B
pELICHUsI  UPPALHUOHAIBHBIX | yDPABHEHUE WA HEPABEHCTBO
HEPABEHCTB. GYHKIWN 1S peIieHus 3a1a9u
I'padpuaeckue METO/IbI
pELICHUsT UPPALUOHAIBHBIX,
YpaBHEHHI U HEPABEHCTB
IHoka3zarenbHas Crenens ¢ paMOHAJIBHBIM DopMyJINpPOBATH
GyHkums. IOKa3aTeseM U €€ CBOKCTBA. onpeaeJeHue CTEIICHU Cc
Ioka3aTesbHbIE [ToxazaTenpHas (GyHKIHS, | pAIlMOHAIBHBIM TTOKA3aTEIIEM.
YpaBHEHHSA U e€¢ cBoiicTBAa U rpaduk. BrmonsaTe
HEpPaBeHCTBA Hcnonp3oBanue rpaduka | mpeoOpazoBaHus YHCIJIOBBIX
(10 49) byHKIIUN UL~ PEILICHUS | BRIPAKEHUI, cozepKaImx
YPaBHEHHUM. CTENIEHU C  PalHUOHAIBHBIM
[Toka3arenbHble IIOKA3aTeJEM.
YpaBHEHUS. OcHoBHBIE Hcnoab3oBarb nugpoBbie
METO/IbI pelIeHUs | pecypcbl I TOCTPOEHUS
ITOKA3aTEJIbHBIX YPABHEHUI rpaduka ITOKA3aTEIbHON
OcHOBHBIE METOJbI | YHKIIMM U U3y4YeHus €
pELICHUs TOKA3aTEeNIbHBIX W | CBOKCTB.
HEPABEHCTB. Haxoauthb perienust
I'paduueckue METOBI IIOKAa3aTEeIbHbIX YPABHEHUN
MOKA3aTeIbHbIX  YPABHEHUMU IHpumeHnsaTb CBOMCTBa
Y HEPABEHCTB noKa3zaTelbHOM  (QYHKUMHA K
PELICHUIO TMOKA3aTEJbHBIX W
HEPABEHCTB.
OobocHoBaTh
PaBHOCHIIBHOCTBD MEPEXOJIOB.
Pemiath KOMOMHMPOBAHHBIE
HEPABEHCTBA, C  IIOMOIIBIO
PaBHOCUJIBHBIX IEPEXOJIOB.
Hcnoab3oBarb
rpaduueckue METOIbI u
CBOMCTBA BXOSIIINX B
YPaBHEHHUE WJIM HEPABEHCTBO
byHKIUN 1S pelieHus 3a1a9u
Jlorapugmuueckas Jlorapudm YyHCa. JlaBaThb onpeaegeHue
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pyHkums.
Jlorapudpmuueckue
YPABHEHUS U
HEpPaBeHCTBA

(30 w)

CaoiicTBa norapudpma.
JlecsiTuuHble U HATypaJibHbIE
norapudmel. [IpeoOpazoBanue
BBIPAKCHUN, cozepKaux
Jgorapu@mel.
Jlorapudmuyeckas

GyHkuus, eé
rpaduxk. Hcnonb3oBanue
rpaduka byHKIIIH
pelieHus: ypaBHEHHM.

Jlorapupmuyeckue

CBOMCTBA U

I

YpaBHEHUH. OcHOBHBIE

METO/IbI penieHust
JorapupMUYECKUX
ypaBHEHUW.  PaBHOCUIIbHBIE
epexoabl B peLIeHUH
Jorapu(MUYECKUX ypaBHEHUI
OcHOBHBIE METOBI
pelieHus 1 JorapupmMuyeckKux
HEPABEHCTB.
I'paduueckue METOIbI
pemieHust  JorapupMUIECKUX

YPaBHEHUI U HEPABEHCTB

norapugpma YUCIa;
JNECATUYHOTO WU HATypaJIbHOTO
jorapudma.

Hcnoab30BaTh  CBOKCTBA
jorapuMoB TUTST
npeoOpa3oBaHUs
JorapuMUYECKIX
BBIPKCHUM.

Crpournb rpaduk
jgorapudmuyeckol  GyHKIIUU
KaK 00paTHOM K MOKa3aTeIbHOM
M HCHOJIB30BaTh  CBOMCTBA
gorapupMuyeckon  (QyHKIHUH
JUISL pEIICHUS 3a/1au.

Haxoauthb pemeHus

Jaorapu(pMUUYECKUX ypaBHEHUU
C TIOMOUIBIO PaBHOCHJIBHBIX
NEPEXOAOB WM OCYIIECTBIISA
IIPOBEPKY KOpPHEN

IIpuMeHaTh CBOMCTBA
aorapumMuyeckon (GyHKIHA K
pelieHuto  JorapuPpMUIECKux
HEPABEHCTB.

O0ocHoBaTh
PaBHOCUJIBHOCTB IIEPEXO/IOB.

Pemath KOMOMHHPOBaHHBIE
HEPAaBEHCTBA, C  IOMOIIBIO

PaBHOCHUJIBHLIX IIEPEXOJ0B.

Hcnoybn30BaTh
rpadruyecKue METO/Ibl u
CBOMCTBA BXOISIINX B

YPAaBHEHHE WA HEPABEHCTBO
GyHKUMNA 1S pelieHus 3a1auu

IlepBooOpa3nasi u
HHTErpaJ

(12 9)

ITepBooOpasnas,
OCHOBHOE€ CBOMCTBO
MepBOOOPa3HBIX.
[TepBooOpasubie
AJIEMEHTaPHBIX byHKITHA.

OmnepupoBartb
NOHATHAMM: TIEpBOOOpa3Has U
OITPEICTICHHBIN
Haxoaurthb

WHTETpaJl.
nepBOOOpa3HbIE

dJEMEHTapHbIX  (QYHKIUNA |
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[IpaBuna HaXO0XKJICHUS
NepBOOOPa3HbIX.

HuTerpain.
I'eomerpuuecknit CMBICH
MHTErpasa. Breruncnenne
ONIPEAEIEHHOI0 UHTErpajia Io
dbopmyie
Herorona—JleitOuuiia.

[Ipumenenue UHTErpana

JUTST HAXOXJICHUS TUTOIIaeiH
IJIOCKUX (GUTYp B 00BEMOB
Tr€OMETPUICCKUX TEll.

[Iprmepsr peleHnn
nu(dpepeHInaTbHBIX
ypaBHeHU. MareMarudeckoe
MOJEIUPOBAHUE  pEATbHBIX
IIPOLIECCOB €  IOMOILBIO
nuddepeHnanbHbIX
YpaBHEHUI

BBIYUCIISITH UHTEerpal I10
bopmyie Hprorona —
JleiOnuIIA.

Haxoauthb MJIOIIAaN

IIOCKUX (puryp u oOBEMBI Ten
C TIOMOIIBIO ONPEACIEHHOIO
MHTErpana.

3HaAKOMUTBCSH C
MaTeMaTHYECKUM
MOJEIUPOBAHUEM Ha TIPUMEPE
nuddepeHImanbHbIX
YPaBHEHUM.

[lonyuyats mpencraBieHue o
3HAYEHUH BBEJECHUS TOHATUA
UHTErpaa B
MaTEeMaTUKH

Pa3BUTHH

YpaBHeHus U
HepaBeHCTBA.
Cucrembl ypaBHeHUH
M HepaBeHCTB. (214)

CucreMa U COBOKYITHOCTh
YPaBHEHUM.

PaBHOCHIIBHBIE ~CHCTEMBI
Y CUCTEMBI-CIIEJCTBUS.

OcHOBHBIE METO/IbI
perieHus CUCTEM u
COBOKYITHOCTEMU
palMOHANIbHBIX,
UPpaLUOHATBHBIX,
IIOKAa3aTeJIbHbBIX u
JorapupMUIECKuX
YPaBHECHUM.

IIprumenenue ypaBHEHUU,
CUCTEM U  HEPaBEHCTB K
PEIICHUI0  MaTEeMaTHYECKUX
3a/lay M 3aJa4 U3 Pa3IudHbIX
oOnacteil Hayku M peajbHOU
YKU3HH, VUHTEPHPETALHS

MOJIYYCHHBIX PC3YyJIbTAaTOB

OnepupoBath NOHATHIMU:

CACTEMAa U  COBOKYIHOCTH
YPaBHEHU U  HEPABEHCTB;
pelieHue CHUCTEMBI 1581051

COBOKYITHOCTH, PaBHOCHUJIbHBIC
CHUCTCMBI u CHCTCMBbI-
CJIICACTBHUA.

Haxoaurtb penieHust cucrem

U COBOKYIHOCTEM  LIEJBIX
palMOHAJIBHBIX,
VPpalUOHAIBHBIX,
ITOKa3aTeIbHbBIX u

JorapuMUYECKUX ypPaBHCHHI
Y HEPABEHCTB.

IIpumensaTb CHUCTEMBI
YpaBHECHUU K pELICHUIO
TEKCTOBBIX 3a1a4 u3

Pa3IMYHBIX 00JacTel 3HAHUN U

peabHOMN JKU3HU;
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HHTEPNpPeTHPOBATH
MIOJIyYEHHBIE PELICHUSI.
Hcnoan3oBars uudposBbie

pecypchbl
3agaum ¢ PanmonansHeie, BeiOupars cnoco0
napaMeTpaMu VppalOHaIbHBIE, peleHuns palMOHAJIbHBIX,
(10 ) [I0KA3aTeIIbHbIE, UPPaLMOHAIBHBIX,
Jorapudmuyeckue U | IOKa3aTEeIbHBIX,
TPUTOHOMETPUYECKHUE JaorapupMUUECKUX U
YPaBHEHUS, HEPABEHCTBA U | TPUTOHOMETPUUYECKUX
CUCTEMBI C ITApaMETPaAMH. YPAaBHEHMM W  HEPABEHCTB,
[TocTpoenue U | COJIepIKAIINX MOJTYJIN 151
UCCIICIOBAHNE apaMeTphl.
MaTEMaTUYECKUX Mozenen IIpumensaTs rpaduyeckue u
peanbHbIX CUTyaluu C | QaHAJIMTUYECKUE METOIBbl Ul

MOMOUIBI0 YPAaBHEHUN, CUCTEM
YpaBHEHUI U HEPABEHCTB C
napameTpamu

penieHus ypaBHEHUI U
HEPABEHCTB C MapaMeTpaMu, a
TaK)K€ UCCJEeI0BaHNE (DYHKIIMIA
METOJJAMH  MAaTeMaTH4eCKOro
aHaJIN3a.

Crpoutrs H mHCCIEA0BATH

MaTeMaTU4YECKUe MOJIEIIN
peanbHbIX CUTyalun c
IIOMOIL[BIO YPaBHEHU,
HEPABEHCTB M  CHUCTEM C

napameTpamu

HarypasnbHblie u
HeJble YncJia
IToBTOpEHUeE,
00001IeHNE,
CHCTeMATH3aI U
3HAHMH

(10 a)

HarypaneHupie u wnensle
Yyuca.

[IpumeHeHue TPU3HAKOB
JEIUMOCTH  IIENIBIX  YHCE]I,
HOJl u HOK, ocratkoB 10
MOJyII0, anropurtMa EBknuna
JUI pelieHus 3a7a4 B IEJbIX
yuciiax OCHOBHBIC MOHATHUS U
METOJIbI Kypca, 0000IIeH e U
cUCTEMaTHu3aIusl 3HaHUM

OnepupoBarb NOHATHUAMU:
HAaTypaJIbHOE W LIEJIIOE YHCIIO,
MHOJKECTBO HATypaJbHbIX U
L[EJIbIX YMCEIL.

Hcnoab30BaTh NPU3HAKHU
NEIUMOCTH  LENBIX  YHUCET;
octatkn 1o monynw; HOJ u
HOK

AIrOPUTM

HATypaJbHBIX  YHCEIL;
EBxmmnna IS
peuieHus 3a1ay.

3anuceIBaTh HaTypaJbHbIE

qucia B Pa3INYHbIX

36




NIO3ULIHOHHBIX cucreMax
CUMCJICHHMS

MopeanpoBarb pealbHbBIE
CUTyallul Ha S3bIKE alreOphl,
COCTABJIATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI II0 YCJIOBHUIO 3a1a4H,
HCCJIeI0BATh IIOCTPOCHHBIE
MOJEIN C  HCIOJIb30BAHUEM
anmapara anreopsl,
HHTEPIPETHPOBATH
IIOJIyYEHHBIN PE3YIIbTAT.

IIpumeHsaATs QYHKUIUU IS

MOJICTUPOBAHUS u
HCCIICIOBAHUS peaJIbHBIX
IIPOIIECCOB.

Pematnp MIPUKJIaHbIC
3aJla4uH, B TOM YHCIIe
COIMAJIBHO-PKOHOMHYCCKOTO |
bu3nYecKoro Xapakrepa,
cpeacTBaMu anreOpsl "

MAaTCMAaTHYCCKOI'O aHaJIn3a

PABOYASI ITIPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPU S
Hean uzyuyeHus y4e0HOro Kypca

['eomeTpus sBiIseTCS OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oO1rero oopa3zoBaHus, Tak Kak 00ECeYMBaET BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBCHHOHAYYHOW HAMPaBICHHOCTH MW TMPEIMETOB TYMaHHUTapHOTO IIMKJIA.
[Tockonpky  JorMyeckoe  MbIIUICHHE,  (QopMUpyeMOe€  TpU  U3YYECHUU
OOy4aIOLUMUCS MOHATUIHHBIX OCHOB T€OMETPHH, MPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU NMPHU PEIIEHUU TeOMETPUUECKUX
3aJa4, YMEHHE BBIIBUTaTb M OMNPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO
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UCITOJIB3YIOTCSl MPU PEUIEHUM 3a/1ad €CTECTBEHHOHAy4YHOr'O LMKJIA, B YaCTHOCTH
¢uznueckux 3aaay.

Ilenp ocBoeHuss mporpammel yueOHoOro kypca «l'eomerpus» Ha
yIi1yOJIEHHOM YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CLIOCOOHOCTEN 00yUaromuxcs
Opu M3YyYEHUH TEOMETPHUM, KaK COCTAaBISIIONICH TMpEeAMETHOH  oliactu
«MatemaTka 1 HHPOpMATHKa» depe3 obecredyeHrne BO3MOKHOCTH MPUOOPETEHHS
U HCIOJNb30BaHHUA O0Jee TIIIyOOKMX TE€OMETPUYECKUMX 3HAHMM U JCHCTBUH,
CHelM(PUYHBIX TEOMETPUH, U HEOOXOAUMBIX Ui YCIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOTO C UCHOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJauaMHM Kypca T€OMETpUM Ha YIiyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SBISIOTCA:

® paclIMpeHHe MPEACTABICHUS O T€OMETPUH KaK YaCTU MUPOBOM KYJIBTYPbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAIOIINUM MUPOM;

e (popMupoBaHME MpPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJLIOIMIMX ONMCHIBATH M H3y4yaTh
Pa3HbIE SBJICHUS OKPYKAKOLIEr0 MUPA; 3HAHUE NOHATUIHOIO anmnapara 1o pasaeiy
«CTtepeoMeTpus» MIKOJIBHOTO Kypca r€OMETpHH;

e popMHUpOBaHME  yMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHATHUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBONCTBaMHU; 3HAHUE TEOPEM,
bopMysl U yMEHHE HX NPUMEHATh, YMEHMs JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

o (popMHUpOBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEKaxX, MOACISAX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpAallCHUs; KOHCTPYMPOBATH T'€OMETPUYECKHE
MOJCIIN;

e popMUpOBaHNE MOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil; (OPMHUPOBAHUE MOHUMAHUSA POJIM AKCUOMATHKU TPHU
IIPOBEJECHNUN PACCYKICHUN;

e popmMupoBaHUE yYMEHHUS BIAJAETh METOAAMH JI0Ka3aTEIbCTB U AJTOPUTMOB
pELICHUs; YMEHUS HUX IMPUMEHATH, MPOBOAMTH JOKA3aTEIbHBIE PACCYXICHUS B
XOJI€ PEIICHHS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEPKAHUEM;
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTelIbCTB  IPHU
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

epa3BUTUE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX U TBOPYECKUX
COCOOHOCTEN 00yyaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpPECAa K U3YUEHUIO TEOMETPUU;

 popmupoBaHuEe (PYHKIIMOHAIBHON TPaAaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPUU:
YMEHUSI PACNO3HABATH TMPOSBICHUS T'€OMETPUUYECKUX TMOHATHH, OOBEKTOB U

3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYallUSX U MPU U3YYECHHUH JAPYTHX
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y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYECHHBIX PE3YJIbTATOB.

OcHOBHBIE coziepkaTenbHble JIMHUU Kypca «['eomerpun» B 10—11 kiaccax:
«IIpsiMbIE M TIIIOCKOCTH B IPOCTPAHCTBE», « MHOrOrpaHHUKW», «Tena BpameHus»,
«BeKTophl M KOOPJIMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe B DenepaibHOM TroCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero obmiero oOpa3oBaHHs TPEOOBAHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 0OyueHus B10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MpPEAMETHBIM pe3ysibTataM ocBoeHusi [IpumepHoi paboueit
IPOrpamMMbl, PacHpeleIEHHbIM MO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamianuch HEOAHOKPAaTHO. JTO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU IMOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPECTABICHUN 00YyYarOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexoa K M3yYEHUIO TEOMETPUU HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

—co3nath ychnoBus s auddepenHnmanu oOydeHUs, OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM; O00ECIeunuTh  YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

— HOJArOTOBUTHh OOYYAIOIIMXCS K TMPOJOJDKEHUIO HM3YyYEHUS MAaTeMaTUKH C
yaéToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas IMPEEMCTBEHHOCTb MEXKTY
o01IUM U npoecCuOHaTBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B YueOHOM miane Ha u3zydyeHue yriayOn€HHOro kypca reomerpun B 10—11
KJIaccax OTBOJUTCS HE MEHee 3 y4eOHBIX YacoB B HENETI0 B TCUCHHE KaKIOTO
rojia 00y4eHusi, BCero 3a JBa roja o0yueHusi — He meHee 210 ydyeOHbIX 4acoB.

Ilinanupyemblie npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUs padoueil mporpaMmsbl (1o
rogam o0y4eHmus)

OcBoenune yueOHOTO Kypca «['eoMeTpus» Ha YpPOBHE CpPEIHEro OOIIEeTo
oOpa3oBaHus JOHKHO OO€CIeuYnBaTh JOCTHIXKEHHUE CICAYIOMMNX MPEIMETHBIX
00pa30oBaTeIbHbIX PE3YJIHTATOB:
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10 kiaace

CB0OOOJHO OnepupoBaTh OCHOBHBIMM MOHSATUSIMU CTEPEOMETPUHN NPU PEILICHUU
3a/1a4 ¥ IPOBEJICHUN MaTEMAaTHYECKUX PACCYXKICHUM.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPH PELICHUH
F€OMETPUYECKUX 3a/aY.

KnaccuduimpoBaTe B3aMMHOE pacIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE;
IJIOCKOCTEN B MIPOCTPAHCTBE; MPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CB0OOOIHO ONEpHUpPOBaTh MOHATUSAMHU, CBSI3aHHBIMU C yIjaMU B MPOCTPAHCTBE:
MEXIy MPSAMBIMU B IPOCTPAHCTBE; MEKIY MPSMOM U TUIOCKOCTBIO.

CB0OOHO OnepUpOBaTh NOHITUAMHU, CBA3aHHBIMU C MHOTOI'PaHHUKAMHU.
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (IIpU3Ma,
nupamuza, NpsMOYroJIbHBINA Mapanienenunes, Kyo).

Knaccudunmponatsb MHOTOI'PaHHHKH, BBIOMpAs OCHOBaHUs TUTSI
KJ1accu(ukanuu.

CBoOOJHO  omepupoBaTh  MHOHATUSMH,  CBSI3AHHBIMM € CEUECHHUEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO.

BhINONHATE MapasuienbHOe, LHEHTPATbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTh; BBIINOJHITH U300paKeHUSI PUTYp Ha IUIOCKOCTH.
CrpouTh ceyeHUsT MHOTOIPAaHHHUKOB pPa3JIMYHbIMM METOAAMH, BBIITOJIHSITH
(BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y.

BbluncnsaTh mioniaad MmoBepXHOCTEM MHOTOTPAaHHUKOB (IIPU3Ma, MUpPaAMKA),
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

CBOOOJHO OmepupoBaTh MOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHUU; LEHTP, OCh U MJIIOCKOCTh CHMMETPUU (DUTYPHI.
CBOOOIHO oOmnepupoBaTh MNOHATHSIMH, COOTBETCTBYIOUIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE.

BBINOIHATH 1eWCTBUSA HAJl BEKTOPAMU.

PemaTte 3amaum  Ha JI0Ka3aTEJbCTBO MATEMATHYECKUX OTHOLUEHUH U
HAXOXKJEHUE TeOMETPUYECKUX BEJIMYMH, MPUMEHSS MU3BECTHBIE METOJbI IpPH
pelIeHU MAaTeMAaTHYeCKUX 3aJad [OBBIIIEHHOTO W BBICOKOIO YpPOBHS
CJIOHOCTH.

[IpumMeHATP  TPOCTEUINME  NPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.
W3BnekaTh, NpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH HHGMOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpPAX, IPEJCTABICHHYIO Ha YepTexax
Y PUCYHKaXx.
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[IpuMeHATh MONTyYEHHbIE 3HaHUS HA MPAKTHKE: CPABHUBATh U aHAIU3UPOBAThH
pealibHbIE CHUTYallMU, MPUMEHSITh HW3YYEHHBIE MMOHATHS B IPOLECCE IOWCKA
pelieHus MaTeMaTH4ecKu CQPOpMYIMPOBAHHON MPOOJIEMbI, MOJIEIMPOBATH
peanbHbIe CUTYalluu Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOECHHBIE MOJIETU
C HCIIOJIb30BAHUEM T€OMETPUYECKUX MOHITHIA M TEOpEM, ammapaTa ajareopsl;
pemarb NpakTHYECKUE 3a7a4l, CBSI3aHHBIE C HAXOXKJIECHUEM TI'€OMETPUUYECKUX
BEJINYHH.

Nmerps mpenctaBieHuss 00 OCHOBHBIX JTamax pa3BUTHS T'E€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

11 kiaace

CBOOOIHO OMNEpPUPOBATH TOHATHSAMHU, CBSI3aHHBIMH C IHJIMHJIPUYECKOM,
KOHMYECKOH U  CPEepUyYEeCcCKOM IMOBEPXHOCTSIMM; OOBACHATH  CHOCOOBI
MOJTyYeHUSI.

OmneprpoBaTh TMOHATUSMH, CBSI3aHHBIMHA C TelaMU BpAIICHHS: IUIHHIPOM,
KOHYCOM, c(hepoil u mapom.

Pacno3naBaTh Tena BparieHus (WIMHAP, KOHYC, cdepa U 1map) u 0ObICHATh
CHOCOOBI MOTYYEHMSI TEJ BPALCHHUS.

KnaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U MIOCKOCTH.
BbraucnsTh BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS; 00BEMBI
U IUIOIAAM  [OBEPXHOCTEH  MHOTOIPAaHHUKOB M Te€l  BpallleHHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

CB0OOOHO oOmMepupOBaTh MOHSITUSIMH, CBS3aHHBIMH C KOMOWHAITMSIMHU TET
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTDAaHHUK, BIHUCaHHBIA B chepy u
ONKCAaHHBIM OKOJIO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIeHUs.

BbruucasTh COOTHOLIEHUS MEXAY IUIONIaJsIMU TOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEI.

N300paxxkath n3ydyaemble (PUTypbl; BBHITONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH
U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHUsI TEJ BPAIICHHUS.

W3Bnekatb, MHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh HHPOPMAIUMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpPaAX, MPEJACTABICHHYIO Ha YepTexax
Y PUCYHKaX.

CB0OOHO OTIEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.

BhITIONTHATH ornieparuu HajJ BEKTOPAMH.

33213B3.TB IIJIIOCKOCTL YPAaBHCHHUEM B )IeKapTOBOﬁ CUCTCMC KOOpAHHAT.

41



Pemate reomerprueckue 3agaud Ha BBIYMCIIEHHE YTJIOB MEXIY IPSMBIMH U
IJIOCKOCTSIMH; BBIYHMCIICHUE PACCTOSHUN OT TOYKHU JO IJIOCKOCTH; B LIEJIOM, HA
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MPU PEUICHUMU.

CBOOOIHO oOmepupoBaTh MOHATUSMH, CBS3aHHBIMH C JIBOKEHUEM B
MIPOCTPAHCTBE; 3HATh CBOMCTBA JABMKCHUMU.

BBINIOJIHATh ~ M300pa)K€HUsT MHOTOTPAaHHUKOM W Tel BpalleHUs MpH
MapajuieIbHOM MEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 3€pKaIbHON CUMMETPHH,
IIpU TOBOPOTE BOKPYT MPSAMOM; IpeoOpazoBaHus OJ00MS.

CrpouTh ceueHUsT MHOTOIPAHHMKOB M Te€Jl BpAIECHHS: CEYEHUsS LWUJIUHIpa
(mapaymienbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (MapajielbHOe
OCHOBAHMIO M MPOXO/IAIIEE Yepe3 BEPILINHY ), CEUEHUS IIapa.

Hcnonp30BaTh  METOABI IIOCTPOCHUSA CEUYEHUH: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIIEH TIOCKOCTH.
JloKa3pIBaTh reOMETPUYECKUE YTBEPKIACHUS.

[TpumeHsTh TeoMeTpruYecKue (HaKThl sl PELICHUS] CTEPEOMETPUUYECKUX 3a/a4,
IIPEANOJIAralOIMX HECKOJIBKO IIArOB PELICHUs, €CIH YCIOBUA IPUMEHEHHUS
3aJlaHbl B IBHOM U HESIBHOU (hopMme.

Pemlarp 3amaum  Ha [I0KA3aTE€NbCTBO MATEMATHYECKMX OTHOLICHUM U
HAaXO0JICHUE T€OMETPUUECKUX BEIUYUH.

[IpumeHATs IpOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IprMeHATh NOyYEHHBIE 3HAHUS HA NPAKTHUKE: CPAaBHUBAThH, aHAJU3UPOBATH U
OLICHUBATh PEAIbHBIE CUTYALIMH; NMPUMEHITh W3YYEHHBIC MOHSITHUS, TEOPEMBI,
CBOMCTBa B MpOILECCE MOKMCKA PEHICHUs] MaTeMaTHUeCKH C(HOPMYIUPOBAHHON
npoOJeMbl, MOJECIUPOBATh pealbHbIE CHUTyallMd Ha SA3BIKE TEOMETPHH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJBb30BAHUEM TI'€OMETPUUECKUX
MOHATUN W TeopeM, amnmapara aireOppl; pemaTh MNPAKTUYECKUE 3a/1audu,
CBS3aHHBIE C HAX0KICHUEM F€OMETPUUECKUX BEJINUNH.

Wmerp mpencraBieHuss 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

COJAEP KAHUE YYEBHOI'O KYPCA (I1IO 'OJIAM OBYUYEHMUNS)
10 kiaace

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE  TIOHATHSI  CTEpEOMETpUH. Touka, TpsMas, IUIOCKOCTb,

npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUHU:

AKCHUOMBI CTCPCOMCTPHUU U CIICACTBUA U3 HUX.
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B3anmHOEe pacnosioKeHHE MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulelibHble W CKpellMBaroIuecss npsmble. [Ipu3Hakum CckpemumBaromumxcs
npsAMbIX. [lapanienbHOCTh MPSAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: Mapalie/IbHbIC
npsIMbIE B IPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSAMBIX; MNapAILIEIbHOCTD
NpsAMOM W IUIOCKOCTH. [lapammenbHO€ W HEHTPAIbHOE MPOEKTHUPOBAHUE,
nzoopaxenne Quryp. OCHOBHbIE CBOWMCTBA MapaJICIbHOTO MPOEKTUPOBAHUA.
N3o0pakenne ¢uryp B MapauieTbHOW MPOCKIMU. YTIIBI C COHANpaBICHHBIMU
CTOPOHAMM; YroJ MEXAYy nOpsAMBIMA B mpocTtpaHcTBe. [lapamnensHOCTH
IJIOCKOCTEN: TapajulelibHbIE IIJIOCKOCTH; CBOMCTBA MAPAJIIEIBHBIX IJIOCKOCTEH.
[Ipocreiiine  mpocTpaHCTBEHHbIE  (QUIypbl  Ha  IJIOCKOCTH:  TETpa’p,
napasuielIeunea; TOCTPOCHUE CEUCHUIA.

[lepneHANKYISIPHOCTD NPSAMOM U MJIOCKOCTH: NIEPIICHIUKYJISIPHBIE MPSAMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HIpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[lepneHAMKYJIAPHOCT  IUIOCKOCTEW: IPU3HAK  NEPHEHAUKYJISIPHOCTH  ABYX
IocKocTer. Teopema o TpEX MepHeHIUKYIspax.

YTIiabl B POCTPAHCTBE: YroJI MEXAY IPSAMOW M IUIOCKOCTBIO; JBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YTJIBI.
CBOICTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBA IUIOCKMX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuUKH

Bunbl MHOrOrpaHHHMKOB; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosbHas
Mpu3Ma; IpsiMasi 1 HaKJIOHHAs IPU3MbI; OOKOBAsi M MOJIHAS TOBEPXHOCTh MTPU3MBI.
[Tapamnienenunen, nOpsSMOYrOJBHBIA — TNapajvieenune];] ©W €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: nN-yronpHas mnHpaMuna;
npaBuwiIbHas W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TpaHel
MpaBWIbHOW mupamubl. [IpaBUiibHbIE MHOTOTPaHHUKH: MpaBHIIbHAs MpU3Ma U
MpaBUIbHAS TNHPAMUJA; TpPaBWIbHAS TPEYrojbHAas NUPaAaMHUIA W MPABUIIBHBIN
terpa’ap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKAdIP U UKOCADIP.

Boeluucnenne 5S1eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, JauaroHaiad, YIJIBL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOW TPU3MBI,

IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWU MPU3MBIL.
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[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUIIbI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIBHBIX NPU3M, CUMMETpPHsS NIPaBUIBHOU
IIAPAMHUJIBL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE; HYJIEBOW BEKTOpP, AJMHA HEHYJIEBOTO
BEKTOpa; BEKTOPHl KOJUIMHEApHbIC, COHAMpPABIEHHbIE U MPOTUBOIIOJIOKHO
HaIpaBJeHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JIHCTBUS C BEKTOpaMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB; CYMMa HECKOJIbKMX BEKTOPOB; YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3jIoKEHUH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM ~ BekTOopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpPA U
KOOpJIMHATaMH TOYEK. YTOJI MEXay BekTopaMu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 kaace

Tesa Bpamienus

[ToHsTHSA: MWIMHIPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpamieHwus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYyC, cdepa, map. BzaumHoe pacnosioxeHue
chepbl U TUIOCKOCTH; KacaTelibHasl IJIOCKOCTh K cdepe. M300paxeHue Ten
BpaIeHusl Ha TIoCKocTH. Pa3Béprka mummHapa U koHyca. CummeTpusi cepbl u
mrapa.

O0beéMm. OcHoBHBIE CcBOWicTBAa 00bEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOW TMPU3MBI, IWIMHPA, TUpaMuabl U KoHyca. O0BEM mapa M mapoBOro
CETMCHTA.

KoMmOnHanuu Tenm BpamieHHUs W MHOTOTpaHHUKOB. [Ipu3ma, BrucaHHas B
WINHADP, ONHCAHHAs OKojio mwinHapa. llepecedenne cdepsl u mapa ¢
miockocThio. Kacanue mrapa u cdepsl TIOCKOCThIO. [lOHSITHE MHOTOTrpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

[Tnomans MOBEpXHOCTH IWJIMHJIPA, KOHYCA; TUIOMAaAb chepsl U e€ JacTei;
[Tonobne B mpoctpancTBe. OTHOIEHHEe OOBEMOB, IUIOMIAACH ITOBEPXHOCTEH
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nonoOHbIX ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Pemenue 3amau Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoeHre cedyeHH! MHOTOTPAaHHUKOB U TeJl BpalICHUS: CEUYCHMUS
UMIMHApa (MapajulelbHO ¢ MEPHeHAUKYISIPHO  OCH), CEYeHHs KOHyca
(mapasuieIbHOE OCHOBAHUIO M MPOXOJSALIEE YEpe3 BEpPUIMHY), CEUYEHUs I1apa;
METOAbl  IMOCTPOEHHSA  CEYEHHMI: METOJ  CIEI0B, METOJ  BHYTPEHHETrO
IPOEKTUPOBAHHUSI, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Ormepanuyd HajJ BeKTopamu. BekTopHoe
YMHOKeHHE BeKTOpoB. (CBoicTBa BEKTOPHOro yMHOXeHus. I[IpsimoyroiybHas
cUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTel BekTopa. Paznoxxenune BeKTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NpPH PEIIEHHMH TI'€OMETPUYECKHUX
3ajay.

JIBUKeHUs] B IPOCTPAHCTBE
JBrkenus: mpoctpancTBa. OrobpaxkeHus. JIBUKEHUS U PaBEHCTBO (PUTYD.

OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEpPEHOC,
LIEHTpaJlbHAsl CUMMETpPHS, 3€pKaJibHasi CHUMMETPHS, IMOBOPOT BOKPYT IIPSMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 xnacc ( 102 yacoB)

HaszBanue
pasjaeJia

Kypca

(TembI)

(KOJIMYeCTBO YaCOB)

OcHOBHOE coep:KaHue

OcHOBHBIE BH/bI
AeSITeJIbHOCTH YYalUXCH

BBenenue
CTepeoMeTPHUIO
(24 4)

B

OcHoBHBIE

NPOCTPAHCTBEeHHbIE GUTYPBI.
[TonsTus CTEPEOMETPHHU:
TOYKa, TIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTRBO. OcHOBHBIEC
npaBuiia  M300pakKeHWs  Ha
pUCYHKE IIJIOCKOCTH,
napasuiesIbHbIX MIPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsaTus: mnepecekarommecs
IJIOCKOCTH, IEPECEKAIOIIHECs
npsMast u TUIOCKOCT®;
HOJIyTIPOCTPAHCTBO.
MHoOrorpaHHukH,
U300paKeHUE MPOCTEHTITIX
POCTPAHCTBEHHBIX dburyp,
HECYIIECTBYIOIMNX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U
nepBble CJIeICTBUS U3 HUX.
CnocoObl 3aaHusl MPAMBIX
Y IIJIOCKOCTEN B POCTPAHCTBE.
O06o3HaueHUsT MOPSAMBIX H
IIJIOCKOCTEHN.
Ceuenust. N3o00paxenue
CCUCHUM THMpaMHIbl, Kyba w

Omnpenensitb  TIOCKOCTh
Kak ¢urypy, B KOTOpOH
BBITIOJTHSETCS TUIAHUMETPUSL.

Jenatp MIPOCTEUIIINE
JOTUYECKUE  BBIBOABI U3
AKCUOMAaTUKU TUIOCKOCTH.

[IpuBOINTH IIPUMEPBI
peabHBIX 00BEKTOB,
ueanu3anuen KOTOPBIX
ABJISIIOTCS aAKCHOMBI
r€OMETPHH.

N3yuars, IIPUMEHATH
MPUHLIUIIBI IIOCTPOCHUSA
CCYCHUM.

Hcnoan3oBaTh TS

IIOCTPOCHHUSI CEUYEHUH METOJ
CJIEN0B, METOJ BHYTPEHHETO

MPOEKTUPOBAHMS, METOJ
repeHoca CEKyllen
MIJIOCKOCTH.

Pemarsp
CTEPEOMETPUYECKUE  3aJayuH:
Ha OTpeieJICHHE BHJIA

CCUCHHUA M HaAXO0XKIACHHUC €TI0
IJIomaau.

OPU3MbI, KOTOPBIE TPOXONAT | AKTyaln3upoBaTh (HAKThI U
yepe3 ux péopa. M3o0paxeHue | METOIbI IJIAHUMETPHUH,
IepeceucHUs MOJIYYEHHBIX | PEJICBAHTHBIE TEME,
I0CKocTer.  PackpammBaHue | pOBOAUTH aHAJIOTHH.
IIOCTPOEHHBIX CECYCHUI HUcnoab3oBath pu
pPa3HBIMHU LIBETAMMU. pelIeHn: 3a1ad  CIeAyroLue
Meton cJIe/I0B AJIs1 | TIaHUMeTpudeckue ¢GakThl U
MOCTPOCHUS CeYeHMM. | METO/IbI:
CaoiicTBa nepeceuenur | Teopembr Qajeca U 0
MPSMBIX 51 TJIOCKOCTEM. | MPONMOPIHUOHATBHBIX
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[TocTpoenue CEUCHUN B
nupamuzae, Kybe 1o TpéMm
ToukaM Ha p&Opax. Cosmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh
1aroB MOCTPOEHUS.

IToBTOpEHME
IUIAHMMETPHUH.

Teopema 0
MPONOPIUOHAIBHBIX OTpPE3Kax.
[Tonobue TPEYrOJIbHUKOB.
Teopema Menenas. Pacu€rel B
CEUYECHMSIX Ha BBIHOCHBIX
YepTekKax.

Hcropus pa3BUTHS

INIAHUMCTPHUHU U CTCPCOMCTPUU

OTpe3Kax. ANrOpUTM JIEJICHUS
OTpe3Ka Ha N paBHBIX YacTEH.
Teopema MeHnenas.

PaBHOOEApEeHHBINM
TPEYTrOJIbHUK.
PaBHOCTOpOHHUY
TPEYTOJIbHUK.
IIpssMOyTONIBHBIN
TPEYTOJIbHUK. CBoiicTBO
cpenHen JIVMHUU
TPEYTOJIbHUKA. CBoiicTBO
OMCCEKTPUCHI yria
TPEYTOJIbHUKA. CaoiicTBO
M€JIMaH TPEYTroJIbHUKA.

[Tpu3naku noooust
TPEYTOJIbBHUKOB.

Hoay4yars

npeacTaBJIeHus] 00

OCHOBHBIX JTalax pa3BUTUSA
F€OMETPUM KAaK COCTaBHOU
yacTu (yHIAMEHTAa pPa3BUTHUS
TEXHOJIOTUH

B3aumHoe
pacmosioKeHue
NPSIMBIX

MPOCTPAHCTBE
(6 w)

B3zaumMHoe  pacnonoxeHue
OpsIMBIX B IPOCTPAHCTRBE.
CkpemuBaronuecs  IpsiMBIE.
[Ipu3Haku  CKpeMBaOIIUXCS
PSIMBIX.

[TapamiensHple  npsiMbIE B
nmpocTpaHcTBe.  leopema 0
CYILLIECTBOBAHUH
€IMHCTBEHHOCTH pAMOM
napajuieIbHOW TaHHOW MPSIMOH,
OPOXOJAIIEH  Yepe3  TOUKY
IPOCTPAHCTBA M HE JIEXKAIEH
Ha JaHHOM MpsMou. Jlemma o
NEPECeYeHUH  MapajuiesIbHbIX
IPSIMBIX IIJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPAMBIX.
Teopema 0 TpEX MmapauIeIbHBIX
IPSIMBIX.

Teopema 0
CKPEILUBAIOIIUXCA MPAMBIX.

[TapannenbHoe

=~

Kaaccupuuuposarp
B3aMMHOE pacmoJIo)KeHue
NpsAMBIX B TMPOCTPAHCTBE,
WJUTIOCTPUPYS PUCYHKAMHU U
MIPUBOAS MIPUMEPBI u3
PEATBHOM KU3HU.

Joka3biBaTh TEOpPEMY O

CyILLIECTBOBAHUU "
€IUHCTBEHHOCTH

MapajuIeIbHOM MIPSIMOU,
MPOXOJAIIEH 4Yepe3  TOYKY

MPOCTPAHCTBA U HE JIEXKAILEH
Ha JPYroy npsiMoOM; JIEMMY O
IIEPECEUCHUU IJIOCKOCTH
JBYMsI MapaJuIeIIbHBIMU
NPSMBIMHU; TEOPEMY O TPEX
MAPAJIICIIBHBIX MPSIMBIX.

Jloka3bIBaTh MPU3HAK
CKPEIIMBAIOINXCS  MPAMBIX,
TEOPEMY O CKPELIMBAOLIUXCS
MPSAMBIX.
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ITPOCKTHUPOBAHHUC. OcCHOBHBIC
CBOMCTBaA napaJui€JIbHOI'O
IMPOCKTUPOBAHUA].

N3obpaxkenne pa3HbiX GUTyp B
napayiyieIbHON MPOEKIUH.
LenTpanbHast mpOEKIHS.
Yron ¢ coHamnpaBIE€HHBIMU
CTOPOHAMH. VYron MEKITY
MIPSIMBIMH.
3ajgaun Ha JOKa3aTEIbCTBO U

UCCJIEI0BAHKUE, CBS3aHHBIE C
pacloyoKeHUEM  MPSMBIX B
IIPOCTPAHCTBE

Joka3biBaTh TEOpPEMY O

PaBEHCTBE yTJIOB c
COHAITpaBJICHHBIMU
CTOPOHAMH.

OODbACHATD, YTO
Ha3bIBACTCS TapasuIeIbHBIM U
LEHTPaJIbHBIM
MPOEKTUPOBAHHEM M Kak
BBITIOJIHSAECTCS

npoeKkTupoBaHue Guryp Ha
IUIOCKOCTb.

Jloka3bIBaTh CBOMCTBA
MapaJlIeIbHOTO
MPOCKTUPOBAHUS.

HN3o00paxkath B
napajiyieIbHOU MIPOCKINU
pa3HbIC F€OMETPUUECKUE
burypsl.

Pemarn
CTEPEOMETPUYECKUE  3aJauyu
Ha JI0Ka3aTeJIbCTBO u

UCCJIEIOBAHNUE, CBS3aHHBIE C
pPaCIOJIOKEHUEM TMPSIMBIX B
MPOCTPAHCTBE.

IIpoBoauTts
JI0OKa3aTeJIbHbIE PACCYXKICHUS
npu peLIeHUH
re€OMETPUYECKHUX 3ajay,
CBA3aHHBIX CO  B3aMMHBIM

pPacIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE.

CpaBHuUBATBD,
aHAJIU3UPOBATH u
OLIEHUBATh YTBEPXKICHUS C

LEJBIO BBISIBJICHUS JIOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
PaCCyX ICHUU.
MopeaupoBarb peajbHbIE
CUTyallMH, CBSI3aHHBIE  CO
B3aMMHBIM  PaCIOJIOKEHUEM
IPSAMBIX B IPOCTPAHCTBE, HA
A3BIKE TE€OMETPHUHU.
HccaenoBarb

ITOCTPOCHHLBIC MOACIIN C
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HCITIOJIb30BAHHUEM
reOMCTPHUICCKUX MOHITUH |

TEeopeM, ammapara anreOpsl,
U(PPOBBIX PECYPCOB.
Moayuars
npecCTaBJIeHHE 0
HEHTPaIbHOM
MPOEKTUPOBAHHUU U 00

ucropur paboOT 1O TEOpUHU
MIEPCIIEKTUBBI

IHapajuieIbHOCTD
NPAMBIX
ILUIOCKOCTEH
NPOCTPaHCTBE
(8 4)

H
B

[lonaTHs: MapamIenbHOCTh
OpsMOM W IUIOCKOCTH B
IIPOCTPAHCTBE.

IIpu3nak  mapainenbHOCTH
IIPSMOM u IJIOCKOCTH.
CaoiicTBa [1apajuIeIbHOCTH

IIPSIMOU U TIJIOCKOCTH.

['eomerpuueckue 3amauynd Ha
BBIYMCIIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIE C MAPAJUIEITBHOCTHIO
NpSMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

[TocTpoenue CEUYECHHS,
IPOXOJALIETO 4Yepe3 JaHHYIO
NpsSAMyKO  Ha  4Yeprexe U
[apaIETBHOTO OpyTrou
npssmoil. Pacuér oTHOIIEHUN.
[TapamnenbHas MPOEKIIU,
IIPUMEHEHHUE U1l TIOCTPOCHUS
CeUYeHUN KyOa u
napajijieJeInunea.

ColicTBa mapauienenuneaa
U TIPU3MBL.

[TapamienbHble MIOCKOCTH.
[IpusHaku [apajuIeIbHOCTH
IBYX IIOCKOCcTer. Teopema o
napajuieIbHOCTH u
€IMHCTBEHHOCTH  IUIOCKOCTH,
MPOXOMSIIEN YEPE3 TOUYKY, HE
IIPUHAJICIKALLY IO JTaHHOU
IUIOCKOCTH U CJIEACTBUS U3 HEE.

CBoiicTBa  mapaieIbHbBIX
IJIOCKOCTEM: O MapaJUIeIIbHOCTH
NpSMBIX  NEPECEUEHHUs] TP

Kaaccupuuuposars
B3aUMHOE pacnoIoKeHUE
IpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJIA
COOTBETCTBYIOILIUE ITPUMEPHI
U3 pEAIbHON JKU3HU.

DopMyJIUPOBATH
ONPENEIICHUE NapaJuICIbHbIX
MPSIMOU U TUTOCKOCTH.

Jloka3piBaTh TpPHU3HAK O
MapajuIeIbHOCTH  TIPSIMOM U
IJIOCKOCTH; CBOMCTBA
MapajuIeIbHOCTH  TIPSIMOM U
IIJIOCKOCTH.

Pematn
CTEPEOMETPUYECKHUE  3aJ1a4U
BBIYUCIICHUS u

JI0Ka3aTeIbCTBO, CBA3AHHBIC C
MapajuieIbHOCTBIO TPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTRE.

Pemiats MIPAKTUYECKUE
3a1a4u Ha ITIOCTPOECHUE
CEYEHUN Ha yeprexax
TeTpa’apa "
napasuieJIenuneaa.

Pemiatnb
CTEPEOMETPUUECKHAE  3aJaYH,
CBSA3aHHBIE C TIOCTPOCHHUEM

CEUYECHUN MIIOCKOCTHIO.
IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIC  JOKA3aTEIbHbIE
pacCyXJIeHUsI NpPU PEIICHUU
F€OMETPUYECKUX 3aja4
CBSI3aHHBIX C
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nepeceueHnu IIBYX
napayyieIbHbIX IUIOCKOCTEN
TpEeThEH; 00 OTpe3Kax
napayieIbHBIX PSIMBIX,
3aKITIOYEHHBIX MEXITY

NapaJJIENbHBIMUA TUIOCKOCTSMU;
O TepeceyeHur MpsAMOU C

MapAJIIETbHOCTBIO
IJIOCKOCTEH.

CpaBHuBaThH ]|
AHAJIM3MPOBATH  pEajbHbIC
CUTYyallWH, CBSI3aHHBIC c

mapaJuICJIbHOCTBIO HpHMOfI Hu
INIOCKOCTH B IIPOCTPAHCTBC,

JIBYMS IapajuIeIbHBIMU | MOACIMPOBATH peanpHbIe
IJIOCKOCTSAMH CUTyallMH,  CBSI3aHHBIE  C
MapaJuIeIbBHOCTBIO MPSIMON U
IJDIOCKOCTA B IPOCTPAHCTBE,
HAa A3bIKE T€OMETPUN
Hepnenauxkyasp IloBTOpEeHue: TeopeMa |  AKTyanu3upoBaTh (DaKThl U
HOCThL mpsiMbIx o |[Iudaropa Ha  MIOCKOCTH, | METOMABI MJIAHUMETPUH,
IVI0CKOCTEH B | TPUTOHOMETPUS pEeBaHTHBIC TEME,
NPOCTPaHCTBE IIPSIMOYTOJILHOTO IIPOBOAUTD AHAJIOTHUM.
(26 1) TPEYTOJbHUKA. DopmMyJIMPOBATH
CaolicTBa Ky0a U | OIpefeIeHU .
MPSIMOYTOJIBHOTO MEPICHIUKYIISIPHBIX  MPSAMBIX
napasulesIenunea. B IIPOCTPAHCTBE; ONPEAECIICHUE
Brrunciienne MIMH OTPE3KOB B | IPSMOW, NEPHNEHAUKYJISIPHOU
KyOe 51 MPSMOYTOJIBHOM | K TIJIOCKOCTH.
napasuieJIenunee. Joka3piBaTh. JIEeMMy O
[leprieHIUKYISIPHOCTD MEPIICHIUKYJISIPHOCTH  JIBYX
psAMON U IOCKOCTU. [Ipu3Hak | mapajuienbHbIX  IPSAMBIX K
NEPIIEHANKYJIAPHOCTH MPSIMOM | TPETBEU MPSIMOU; TEOPEMBI O
u 1ockoctu. Teopema 0 | CBA3HU MEXK Y

CyLIECTBOBAHUU u
€IMHCTBEHHOCTHU IPSMOH,
MPOXOMSIIEN  4Yepe3  TOYKY
IIPOCTPAHCTBA U
NEPIEHNKYJIIPHON K
miockoctu.  [lmockoctn  m

NEPIEHINKYJIAPHBIE UM MIPsAMast
B MHOTOTPaHHHKAX.
[Tepnienaukyisp 51
HAaKJIOHHAS.
[TocTpoenue nepneHauKysipa
13 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX
NePHeHANKYIApax (mpsMasi |
oOpaTHas).

Yron MEXKITY

CKPCIIMBAIOIIMMHUCA TIPAMBIMU.

MapajuIEIbHOCTBIO TIPAMBIX U
X TIEPIEHINKYJSIPHOCTBIO K
IJIOCKOCTH.

Joxka3biBaTh: TEOpEMY,
BBIPAYKAIOIIIYIO MIPU3HAK
MEPIEHAUKYIJISIPHOCTH TIPSIMOU
U IUIOCKOCTH; TEOpEMY O
CyIIECTBOBAHUU U
€IMHCTBCHHOCTH MIPSIMOM,
MPOXOIAIIEA YeEpPEe3 TAHHYIO
TOYKY U HNEPINECHIUKYISIPHOU K
JTAaHHOM IJIOCKOCTH.

HN3o0paxkatb B3aMMHO
MEPIIEHAUKYJISIPHBIE  TTPAMYIO
U TIJIOCKOCTb.

DopMyJIMPOBATHL CBOWCTBO
MEePIEHAUKYIISIpa 10
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[Tounck NEPNEHAUKYISPHBIX
IPSAMBIX c OMOIIIBIO
NEPIEHINKYJIIPHBIX
IJIOCKOCTEN

OpTtoroHaneHOE
IPOEKTUPOBAHHUE.

[locTpoeHne ceuyeHuil Kkyoa,
IIPU3MBI, IIPaBUJIBHOU
MApaMUbI c ITOMOUIBIO

OPTOrOHAJILHOU MPOEKLHUU.
CummeTpusi B IIPOCTPAHCTBE

OTHOCUTEJILHO IJIOCKOCTH.
[Imockoctn  cumMmeTpuid B
MHOTOIPaHHHUKAX. [Tpuznax

NEPHEHANKYJIIPHOCTH  TIPSIMOM
U IUIOCKOCTH KAaK CIJEICTBHE
CUMMETPHHU. IIpaBunbpHBIE
MHOTOI'PaHHHUKH

Pacuér paccrosHuii oT TOUKH
no  mockoctd.  CriocoObl
OMYCTUTh  MEPIECHIUKYJISAPHI:
CUMMETpPHS, CIABUT TOYKH TIO
napajuiesibHou npsamou. Casur
[0 HENapauleIbHOM MPSMOM,
WU3MEHEHHE PACCTOSHUMN

OTHOUIEHUIO K IIOCKOCTH.
[Hoayuyars npeacraBjieHUe
O 3HAYCHHUM TEPIECHIUKYISIpa
JUIsL Jpyrux obnactedl Hayku
(busuka, DHEPreTHKa,
Ja3epHble  TEXHOJOTUH), B
peanbHOM JKM3HU (TEXHHKA,
OKpY>arolas 00OCTaHOBKA).
Jloka3bIBaTh yTBEPKICHUSA,

CBSA3aHHBIE C  IPOEKIUEHN
PSAMON Ha IIJIOCKOCTB,
HETIEPIICHINKYJSIPHYIO K 3TOH
MPSMOM.

Jdoka3biBaTh TEOpPEMY O
TpEX TNEpPIEHAUKYJsIpax W
TEOpeMy OOpaTHYIO TeopeMe O
TPEX MEPHEHAUKYIISIPaX.

IHoayyars npeacrasjieHHe

00 OpPTOTOHAJILHOM
IIPOEKTUPOBAHUH.
Joka3piBaTh TEOpEMY O

MPOEKIMH TOYKHU HA MPSIMYIO.
Pematnp

CTEPEOMETPUYECKUE  3aJ1auH,
CBsI3aHHbBIC C
MEPIECHAUKYJISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pemarnb MPUKJIAIHBIE
3aJ1a4u, CBSI3aHHBIC C
HaXO0XJICHUEM

T€OMETPUUECKUX BEIIMYUH.
Pematn

CTEpPEOMETPUYECKUE  3aJauH,
CBSI3aHHBIE C TPUMEHECHHEM
TEOPEMBI 0 TPEX
MEPIECHINKYJIAPAX,
HAXOXJAECHUEM  PACCTOSHUM,
IIOCTPOCHUEM IIPOEKLIUM.
CpaBHuBaTh "
aHAJIU3MPOBAThH
YTBEPKICHUS c L(EJIBIO
BBISIBJICHUS JIOTUYECKHU

KOPPEKTHBIX U HEKOPPEKTHBIX
pPacCyXICHUMN.
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AHAJIU3UPOBATH "
MOJeJIMPOBATh HAa  S3bIKE

r€OMETPUH pealibHbIE
CUTyallud,  CBSA3aHHBIE C
MEePIEHIUKYIISIPHOCTHIO
pAMOI u IIJIOCKOCTH;
UCCJIeI0BATh  TIOCTPOCHHBIC
MOJIEIM, B TOM YHCIIE U C
WCIIOJB30BaHUEM  ammapara
anreOpsl
Yrabl [loBTOpeHue: yronm Mexay | AKTyaJau3upoBaTh (HakTbl
paccTrostHust OpsAMBIMA ~ Ha  IUIOCKOCTH, | M METOAbl  IUIAHUMETPUH,
(16 9) TPUTOHOMETPHUS B | pEJICBAHTHBIC TeMe,
MPOU3BOJBHOM TPEYTOJbHUKE, | IPOBOJUTH aHAJIOTHH.
T€OpeEMa KOCHHYCOB. D®opMyTHPOBATH
[ToBTOpEHHE: YTrOA MEXIY | ONPEACICHUE  JBYTPAaHHOTO
CKPEILUBAIOIIUMUCS TPSAMBIMU | yTJa.
B POCTPAHCTBE. Jloka3bIBaTh CBOMCTBO
I'eomeTpuyeckue METO/IbI | pABEHCTBA BCEX JIMHEHUHBIX

BBIYMCJIEHUSA  yIJla  MEXKIYy
NPSAMBIMA B MHOTOTPAHHUKAX.
JIByrpaHHsIi YIOJL.
CBOWCTBO JMHEUHBIX  YIJIOB
JIBYIPAHHOTO yTJIA.

[IepneHaukynspHbIC
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
NEePHEHIUKYIIIPHBIX
IJIOCKOCTEMN. [Ipu3nak
NEePHEHIUKYIISIPHOCTH
TUIOCKOCTEM; TeopeMa 0

OpSMOM  TIEPECEUYEHUST  JBYX
IUIOCKOCTEU

NEPHEHUKYISIPHBIX  TPEThel
IIJIOCKOCTH.

[IpssmoyTOIBHBIN
napasieaenunes; KyO;
W3MEPEHUS, CBOMCTBA
IPSIMOYTOJILHOTO
napajenenunena. Teopema o
IUaroHaau  MOpPsIMOYTOJIbHOTO

napajuiesienuneaa u cleICTBUE
U3 HEE.
CrepeoMeTpuuecKmne 51

YTJIOB IBYTPaHHOTO yTJIa.

Kaaccupuuuposarp
JIBYTpaHHBIE YTJIbI B
3aBUCUMOCTH oT ux
IpagyCHON MEpHI.

DopMyJIUPOBATH
onpeiesIeHne
MEPIEHIUKYISIPHBIX
IJIOCKOCTEMN.

Joka3biBaTh TEOpPEMY O
MIpU3HaKe
MEPIEHIUKYISIPHOCTH  JIBYX
TJIOCKOCTEM.

B3aMMHO

D®opMyJTHPOBATH
clencTBHe (M3 MpHU3HAKA) O
NEePHEHAUKYISIPHOCTH
MJIOCKOCTH, KOTOpast
NEPHEHANKYJIIpHA  MPSMOH,
0 KOTOPOW IE€pPECEKar0TCs
JIBE IJIOCKOCTH, 3TH
IJIOCKOCTSIM.

Jloka3bIiBaTh
YTBEPKICHHUS 0 €ro
CBOMCTBAX; TEOpEMY 51

CJIICACTBUC n3 HEC (0)
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MIPUKJIAJIHbIE 3a/1a4, | IUATOHAISAX NPSIMOYTOJIBHOIO
CBSI3aHHBIE  CO  B3aWMHBIM | IapaJUICIICIIUIIEAA.
pAacCIOJIOKEHUEM  MPAMBIX U Pemarts

MIJIOCKOCTH. CTEPEOMETPUUECKHAE  3aJaUH,

[ToBTOpEHUE: CBSI3aHHBIC c
CKPEILHUBAIOIINECS psIMbIE, | IEPIICHIUKYJIIPHOCTD
MApAJUICIIbHBIE IIJIOCKOCTH B | OPSIMBIX U IJIOCKOCTEM,
CTaHIAPTHBIX WCMOJIb3YS
MHOTOTPaHHHKAX. IJIaHUMETpUIecKue (GakThl U

[Tapa MapaAJUIEIbHBIX | METOBI.

ITIOCKOCTEN Ha IIpoBoaurn JIOTUYECKU
CKPELIUBAIOIINXCS MPSAMBIX, | KODPEKTHBIE  JOKA3aTEIIbHBIE
paccTosiHue MEXIY | pACCYXKAECHUS NPU PELICHUU
CKPELIMBAIOIIMMUCS MPAMBIMU | TEOMETPUYECKUX 3ajady,
B IIPOCTBIX CUTYaLIUSIX. CBSI3aHHBIX c

Onyckanue MEPIIEHAUKYJISIPHOCTHIO
NIEPIIEHAUKYJISPOB, IJIOCKOCTEM.

BBIUHCIICHUE PACCTOSIHUKA  OT AHaIM3UpPOBaATH U
TOYKM J10 TOYKH; MNPSIMOU; | MOJEJIMPOBATHL HAa  S3BIKE
TTIOCKOCTH. reOMETPUU peabHbIE

Bpruncnenne  pacCTOsiHUM | CUTyalldd,  CBSI3aHHBIE  C
MEXIY CKPEIIMBAIOIIUMUCS | TEPIICHAUKYISIPHOCTHIO
PSAMBIMA c MOMOIIBIO | MPSIMBIX U TTIOCKOCTEMN.
MEePIEHANKYIAPHON HccaenoBath
MIJIOCKOCTH. MMOCTPOCHHBIE MOJICNIH, B TOM

TpéxrpanHbii YrOJI, | YUCJI€ U C UCHOJb30BAHUEM
HEPaBEHCTBA I TPEXTPAHHBIX | armapara aareopsl.

YIJIOB. Pemiats MPUKJIATHBIE

Teopema [Tudaropa, | 3agaun, CBSI3aHHBIC c
TEOPEMbI KOCUHYCOB U CUHYCOB | HAX0XJIECHUEM
JU1SL TPEXTPAHHOIO yIJIa. | TEOMETPUUYECKUX BEJTUYNH
DJIEMEHTBI chepudeckoit
F€OMETPHHU: reoJe3NYECKUe
JIMHUM Ha 3eMIie

MHororpaHHuKH Cucremarnszanus  3HaHMIL: Pabdorath Cc y4eOHHMKOM:

(7 9) MHororpaHHuk 151 €ro | 3a1aBaTb  BOIIPOCHI, JEJaTh
aneMeHThl. [lupamupa. Buasl | 3aMevyaHusi, KOMMEHTAPUH.
UpaMUL. [IpaBunbpHas AHAJIM3MPOBATHL PELICHUE
MAPAMUA. 3a7a4.

[Ipu3zma. [Ipsamas 51 PucoBartpb BBIIYKJIBIE
HAaKJIOHHAas MIPU3MBL. | MHOTOTPAHHHUKH C 33JIaHHBIMHU
[IpaBunbnas npusma. I[Ipsmoin | cBOMicTBaMU;
napajuiesenumnes, BOCCTaHABIIMBATh OOIIUNA BU]Y
PSIMOYTOJIbHBIN BBIMMYKJIOTO ~ MHOTOI'PaHHUKA
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napaienenumnes, Kyo.
Brinmykible MHOMOTpaHHUKHU.
Teopema Oiinepa. [IpaBunbHbIE

10 IBYM €T0 MPOCKIHUSIM.
Jloka3bIBaTh CBOMCTBA
BBIIMYKJIOTO MHOTOTPAaHHUKA.

U MOJIYIIPABUIIbHBIE Pucosarnb BBIITYKJIbIE
MHOT'OTPaHHUKHU MHOTOTPAaHHHKHA C  pa3HOM
SUJIEPOBOM XapPaKTEPUCTUKOW;
HCCIeA0BAThL  BO3MOXHOCTH
IIOJyYEHHs] pe3ysbTaTa Ipu
BAPbUPOBAHUY JAHHBIX.
Jloka3bIBaTh CBOMCTBA
MIPaBUJIbHBIX
MHOTOTPaHHHUKOB.
IlianupoBaTrs  IIOCTPOEHHUE
MPaBUJIbHBIX
MHOT'OIPaHHHUKOB Ha
ITOBEPXHOCTSX IPYTUX
MPaBUJIbHBIX
MHOT'OTPAaHHHUKOB
BexTopbi [TonsTHE BEKTOpa Ha | AKTyanu3upoBaThb (akTbl U
NPOCTPAHCTBE IUIOCKOCTH U B IPOCTPAHCTBE. | METOJIbI IJIAHUMETPHUH,
(12 9) Cymma u Pa3HOCTH | pEJICBAHTHBIE TEME,
BEKTOPOB, IIPABWJIO | IPOBOJMTH aHAJIOTHH.
napajuliesIenunesa, yMHOKECHUE OnepupoBarnb
BEKTOpPA HA YMUCIO, PA3JI0KECHUE | MOHATUSIMM:  BEKTOp  Ha
BeKTOpa 1Mo 0a3ucy TpEX | INIOCKOCTH M B MPOCTPAHCTBE;
BEKTOPOB, HE JIEKAIIUX B | KOMIUIAHAPHBIE BEKTOPBI.
OJIHOM INIOCKOCTH. [IpuBoauTH IIPUMEPBI
CkansipHoe Tpou3BeJieHuE, | PU3NIECKUX BEKTOPHBIX
BBIUHCIICHUE  yIila  MEXIY | BEJIUYHUH.
BEKTOPaMHU B IPOCTPAHCTBE. OcBauBarthb IpaBuia
[Ipocreiimme  3amaum C | BBIIIOJIHEHUS JIIEUCTBUN
BEKTOPAMH CIOXEHHUSI W BBIYUTAHUSA
BEKTOPOB, YMHOKECHUSA
BEKTOpPA Ha YMCIIO.
Jloka3bIBaTh IIPU3HAK
KOMILUIAaHAPHOCTHU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O
Pa3lIoKEHUH JII0OOr0 BEKTOpa

o TpEM JAHHBIM
HEKOMILJIAHAPHBIM BEKTOPAM.
IpumensaTs IpaBUJIa
BBITIOJITHCHUS JIIEUCTBUN
CIIOKEHUSI U BBIYUTAHUA
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BEKTOPOB, YMHOXEHUS
BEKTOpa Ha  4YHUCJIO  TIpHU
pelieHuy 3a1a4.

Haxoaursb KOOPAMHATHI
BEKTOpa B JIaHHOM Oa3uce u
CTPOUTh BEKTOp IO  €ro
KOOpAUHATAM.

BcenomHuTh onpenerneHue
CKQJISIPHOTO YMHOKEHUS U €ro

CBOWCTBA.  BpMuCIATE €
MTOMOIIBIO CKQJISIPHOTO
YMHOXEHUSI JUIMHBI BEKTOPOB,
YTJIBL MEXK]Y HUMMH,
YCTaHaBJINBATh
MEPIEHIUKYIAPHOCTD
BEKTOPOB.

AHaIM3UPOBATH 51
MOJEJUPOBATh HA  SI3BIKE
r€OMETPUHI peainbHbIe
CUTyallud,  CBSI3aHHBIE  C
(U3NYECKUMU  BEKTOPHBIMHU
BEJIMYMHAMM.

HUcnoab3oBatrb pu

PEILICHUN 33/1a4, CBSI3aHHBIX C
BEKTOpaMH B TMPOCTPAHCTBE,
MIaHUMETpUUeckue ¢GakThl U
METO/IbI

JABuxenust
(39)

JIBUKEHHsT  MPOCTPAHCTBA.
OroOpaxxeHusi. JIpwkeHus u

paBeHcTBO  (puryp.  OOuue
CBOMCTBA JBWKEHUU. Bwuabl
JBH>KCHUU: MapajuIeNIbHbINI
epeHoc, LEHTpaJIbHAS
CUMMETpHS, 3epKaJIbHAs
CUMMETpHS, MOBOPOT BOKPYT
IPSIMOMA. [IpeoOpazoBanus
noaodus. Ilpsmas u cdepa
Ditnepa.

['eomeTpuueckue 3agaud Ha
MIPUMEHEHHE ABUKCHUS

CB000aHO omepupoBaThb

NOHSAAITHAMM:  OTOOpaKeHHE
npocTpaHcTBa  Ha  ce0s,
JIBH>KCHUE IPOCTPAHCTBA;
LEHTpaJIbHAs, oceBass U
3epKaJIbHas CUMMETPUH,
MapajuIeIbHBIN IIEPEHOC;
PaBEHCTBO U nogo0ue puryp.
Jloka3biBaTh

YTBEPXKIEHUSI O TOM, YTO
LEHTpaJIbHAas, oceBas U
3epKajbHas CUMMETPUH,
MapayIeIbHbIN IIEPEHOC
SABJISIFOTCS JIBH>KCHUSIMH.

BoinosHsTh npeoOpa3oBaHus
oJ100MsI.
OnepupoBartsb
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NOHATHAMM: TIpsiMasi U cdepa

Ditnepa.

Pemars reomerpuueckue
3ala4d  C  MCIIOJIb30BAHUEM
JBUKECHUM.

HUcnoab3oBath pu
pElICHUM 3a/ad  JABWKCHUSA
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaThH u
aHAJIM3UPOBATH
YTBEPKIACHUS c LETIBIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUH.

HccaenoBarb
IIOCTPOECHHBIE MOJIEIIN.

HUcnoab3oBarh

un@poBbIe pecypChl

11 kaace (105 v)

Ha3zBanue
pasaena

Kypca
(koJIMYECTBO YACOB)

(Tempbl)

OcHoBHOe coaep:xaHune

OcHOBHBIE BH/IBI
eI TeIbHOCTH YUAIUXCS

AHaAJIUTHYECKAS
reoMeTpus

(15 u)

[loBTOpEHHE: KOOpPAMHATHI
BEKTOpa Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, CKAJISIPHOE
IIPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE  yIUIa  MEXAY
BEKTOPAMH B IIPOCTPAHCTBE.
YpaBHeHUe IPSMOH,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.

YpaBHeHne TUIOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IIJIOCKOCTH B OTPE3KAX

BekropHoe mnpousBeneHue.
JIunenHble HEPABEHCTBA,
JIMHENHOE ITPOrPAMMUPOBAHUE

AHAJIUTUYECKHE METO/bI
pacuéra yriia Mexay NpsIMBIMU
U IIJIOCKOCTSIMU B
MHOTOTPAHHUKAX. dopmyna
pacCTOssHWsI OT TOYKH 110

AKTyanu3upoBath (PakTsl U
METOJIbI IJIAHUMETPUH,
pEICBaHTHBIC TeMe,
MPOBOAUTH AHAJIOTHH.

CBoaurh  JIEUCTBUS C
BEKTOpAaMH K aHAJIOTHYHBIM
JICUCTBUSIM C nx
KOOpPJIMHATAMH.

BennomMHUTH ompenesieHue
CKQJISIPHOI'O YMHOKEHUS U €0
CBOMCTBA. Broraucasats C
IIOMOIIBIO CKaJISIPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB,
YIJIbI MEXKITY HUMH,
YCTaHaBJIUBATh
MEePIEHIUKYIISIPHOCTh
BEKTOPOB.

BpIBOAUTDH
MIOCKOCTH 51

YpaBHEHHE
popmyiy
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IIJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccTtostHuM OT

TOYKH JIO TUIOCKOCTH B KyOe U

MPaBUJILHOW MUPaAMHU/JIC

PacCTOSHUS
IIJIOCKOCTH.

Pemars 3amauum, coyeras
KOOPJAWHATHBIA ¥ BEKTOPHBIN
METOBI.

IIpoBoauTts JIOTUYECKHU
KOPPEKTHBIE JA0Ka3aTeJIbHbIE
paccy:KIAeHUus1 TpU PEIICHUA

OT TOYKH OO

F€OMETPUYECKUX 3aJad Ha
IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.
AHaJM3upoBaTh u
MOJEJUPOBAThL Ha  A3BIKE
reOMETPUHN pealibHbIE
CUTYyaluH, CBS3aHHbIE

BEKTOpPaMHU U KOOPJIANHATAMHU.
HccaenoBarb
IIOCTPOEHHBIE MOJEININ, B TOM
YUCJIE U C MCIHOJb30BaHUEM
amrapara ajareopsbl.
HUcnoab3oBatb
KOMITbIOTEPHBIE TPOTPAMMBI.
3HAKOMHUTBCH C UCTOpUEN
pa3BUTHsI MAaTEMATUKU

IToBTOpEHME,
00001IeHnE
cHuCTeMaTH3alus
3HAHUH

(15 gyacoB)

CedeHuss MHOTOIPAHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHHUKHU,
METOJI CJIE[IOB, CTaHJAPTHHIE
IIJIOCKOCTH, IIepECeYCHUs
IPSMBIX U INIOCKOCTEN

[TapamuienbHple  TpsAMBIE U
IIJIOCKOCTH: NapaJujieIbHbIC
CECUCHMS, PACYET OTHOIIEHUM,
YTJIBI MEXKITY
CKPEIIUBAIOIIMMUCS MPSIMBbIMHU

[IepnenaukynspHbIe
psiMbIe u IIJIOCKOCTH:
CTaHJapTHBIE napel
MEPIIEHAUKYJISIPHBIX
IJIOCKOCTEN u MPSAMBIX,
CHUMMETPUM MHOTOTIPAHHUKOB,
TeopeMa 0 Tpex
NEPIIEHAUKYJISIpax,
BBIUHCIICHUS
MHOTOTpaHHUKAX

JIINH B

Crpourtb ceueHus.

Pemiatp
CTEPEOMETPUYECKHE  3aJa4u
Ha JI0Ka3aTeIbCTBO
MaTeMaTUYECKUX OTHOUIECHUU,
HaX0XJICHUE T€OMETPUUECKHUX
BEJINYUH (nmuH,  YTJIOB,
TI0Ia e, 00BHEMOB).

HUcnoab3oBatrb npu
pEelIeHUH CTEPEOMETPUIECKUX
3aza4y MJIAaHUMETPUUYECKHUE
(haKThl U1 METOJIBI.

IIpoBoauTth JIOTUYECKHU
KOPPEKTHBIE  JIOKAa3aTelIbHbIC
pacCcy X AeHUsT MpU pEUICHUU
CTEPEOMETPUYECKHX 3a/au.

CpaBHuBATH u
aHAJIU3MPOBATHL  peajbHbIC
CUTyaluu u BBISIBJISATH
BO3MOKHOCTH e
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[ToBTOpEHUE: TUIOIIA N
MHOTOYT'OJIbHUKOB,  (hOPMYJIbI
JUIS TUTOIAJIeH, COOOpaKeHHS
IOI00usI.

[ momagn ceyeHUH
MHOTOIPaHHHUKOB: TUIOIIA N
MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTu, COOOpa)KeHUsI mo100ust

MOJEIIMPOBAaHUSI HAa  S3BIKE

r€OMETPHHU.
MopeanpoBathb peagbHYyIO
CUTYaIINIO Ha A3BIKE

TCOMETPUN M MCCJIEeI0BATH
MMOCTPOCHHBIC MOJCIIA, B TOM
Yuclie M C HCIOJb30BaHUEM
amnmapara anreOphl.

Hcnoab30BaThb
KOMITBIOTEPHBIC  IPOTPAMMBI
MIPY PEIICHUU 3a]1a4.

O0ném
MHOTOTPaHHHUKA
(17 9)

O0BéM Tena. O0Bem
PSAMOYTOJIBLHOTO

napaienenumneaa. 3aaadd o0
yABOCHUU Ky0a, O KBaJparype

Ky0a; O TPUCEKIIUU yTJIa.

CrepeoMeTpuueckue
3a/lauu, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuiejenuneaa.

[Tpuknannabie 3a71a4u,
CBS3aHHBIC C  BBIYHCICHHEM
00bEMa MPSIMOYTOJILHOTO
napajyieenune/a.

O0BEM IPSIMON TTPU3MBI.

CrepeomMerpuueckue
3a/1auu, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB

npssMoi npusMel. [IpuknaaHsie
3aa4i, CBSI3aHHBIE C 00BEMOM
IIPSIMOU TIPU3MBI.

Boluucnenue o0bEMOB TN C
ITIOMOIIBIO OIPEIIEIIEHHOTO
uHTerpaiga. OObEM HAKIOHHOM
IIPU3MBI, ITAPAMU/IBI.

®opmyna 00béMa
IIAPAMUBI. OtHomEeHue
00BbEMOB MHpPaAMHUJ C OOIIHM
YTJIOM.

CrepeomeTpuueckue
3a/1auu, CBA3aHHBIC C 00bEMaMU

HaKJIOHHOU [IPU3MBI,
MMAPAMU/IBI.
[lpuknagapie  3amauv 1O

CB000aHO omepupoBaThb

NOHATHAMM: O0BEM  TeTna,

00BEM IIPSIMOYT'OJIbHOTO

napajuieJenunea.
DopMyJIHUPOBATH

OCHOBHBIE CBOICTBA 00BHEMOB.

Jloka3pIBaTh TeopeMy 00
00BEME MPSIMOYTOJIBHOTO
napajuieienuneaa, CiIeaCTBUSL
U3 HEE.

Pa3pe3arsp
MHOTOTPaHHUKH,
MepeKIIa/IbIBaTh YacTH.

Pemiatp
CTEPEOMETPUYECKHUE  3a]auH,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMa IPSIMOYTOJIBLHOTO
napasuiesienuneaa, Ipu3Msbl.

CpaBHuBaTH "
aHAJIM3UPOBATH
YTBEPKICHUS C LEJbI0
BBISIBJIICHUS JIOTUYECKHU

KOPPEKTHBIX U HEKOPPEKTHBIX
PaCCyX ICHUN.

AHAJIM3MPOBATH "
MOAeJIMPOBATh Ha  S3bIKE
reOMETpUHn peaJibHbIe
CUTyallud,  CBfA3aHHbIE C
00BEMOM  MPSMOYTOJBHOTO
napajuiefienunena, IMpPU3MBI,
MUPAMU/IBL.

HccaenoBarn
MOCTPOEHHBIE MOJIENIM, B TOM
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TEME «O0BEMBI TEN,
CBSI3aHHBIC c 00bEMOM
HAKJIOHHOU PU3MBIL,
APaAMU/IBI.

[Ipumenenue 00BbEMOB.

Breruucnenue pacCTodgHusA a0
IIJIOCKOCTHU

YHUCIe M C KCIOJIb30BaHUEM
armapara anreOpsbl.
BoIBOOUTH OCHOBHYO
UHTETPATBHYIO (OpPMYITy JUIS
BBIYKCIICHUSI 00BEMOB TEIl.
Jloka3piBaTh TeopemMy 00
00BbEME HAKJIOHHOM MPU3MBI

Ha I[puUMEpPE TPEyroJbHOU
NPU3MBI U JJIs1 IPOU3BOJIBHOM
TIPU3MBI.

Jloka3sIBaThL TEOpemy: 00
00BEMeE MUPAMU/IBL,
(dbopMyIHpOBATH CIENCTBUS U3
Hee: 00BEM  yceu€HHOU
TTUPAMU/TBL. BriBoMTH
dbopMylly NI BBIYUCIICHUS
00BEMOB yCeuE€HHOMN
TTUPAMH/TBI

Tena BpameHus.

Chepa wu  wap.
KomOunauuss  teu
BpalleHust U
MHOTOTPAHHUKOB
(24 v)

nimmanpryeckas
MMOBEPXHOCTb, oOpazyrorniue
HWIMHAPUYECKON
ITOBEPXHOCTH.

Hummnap. [Ipsamoii

KpyroBoil munuHAp. I[lmomans
NOBEPXHOCTH LIMJIMH]IPA.

Konunueckass noBEpXHOCTS,
obpasyrorue KOHHYECKOMN
noBepxHocTH. Konyc. Ceuenue
KOHycCa IIJIOCKOCTBIO,
NapajiyIeIbHOU IJIOCKOCTH
OCHOBaHUs. Y CEYEHHBIN KOHYC.
N300paxkeHne  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Imomane OOKOBOH
IIOBEPXHOCTH 51 MTOJTHOU

MOBEPXHOCTH KOHYCA.
CrepeoMeTrpruueckue 3ajgadu
Ha JI0Ka3aTEIbCTBO U
BBIYUCJICHUE, MIOCTPOEHUEM
CE€YEHUH LWJINHPA, KOHYCA.
[Ipukiaansie 3a71a4u,
CBSI3aHHBIE C LIMJIMHIPOM
Cdepa u map.
ITepeceuenue cheprl U mapa

CB000aHO omepupoBathb
NOHATHAMM:

UAJIMHpUYECKast
MMOBEPXHOCT, HUAJTAHIP.
N3yuyaTh ciocoObl MOIy4YEHUS
HWIMHAPUIECKOU

IMOBCPXHOCTHU, MUJIIMHApPA.
N3o0paxaTh UWIMHAD U

€ro CEYCHHS TUIOCKOCTHIO.
CB000aHO omepupoBaTh

MOHATHAMM: KOHHNYECKas
IIOBEPXHOCTB, KOHYC,
yCeu€HHbI KOHyC. HM3yuathb
CIOCOOBI MOJIyYEeHUS
KOHUYECKON IIOBEPXHOCTH,
KOHYCa.

MN300paxkaTh KOHYC U €r0
CEYEHUs IIJIOCKOCTBHIO,

NPOXOJAIIEH Yepe3 OCh, M

IJIOCKOCTBIO,

MEPIIEHANKYIISIPHOM K OCH.
BoiBoauths QopMmynbl ais

BBIYMCJICHUS  OOKOBOM W
MOJIHOM  TOBEPXHOCTEU  Tel
BpAIlICHUS.

Pemartnb
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¢ maockocThio. Kacanue miapa
u chepbl mIockocThio. Bua u
n300pakeHue mapa.
YpaBHeHHne cdepnl.
[Tmomans cheprl u e€ yacTeit.
CummMmetpus cdepsl U mapa.
CrepeoMeTpuuecKkue 3agauu
Ha JIOKa3aTeNILCTBO u
BBIYMCJICHHE, CBS3aHHBIE CO
chepoit u apom,
IIOCTPOEHUEM CCUCHUU
IUIOCKOCTBIO.
[Ipuknanubie
CBS3aHHBIC  CO
1apOM.
[ToBTOpEHUE:  OKPYKHOCTH
Ha TIJIOCKOCTH, BBIUKMCJICHUS B
OKPYXHOCTH, CTaH/IapTHBIC
I10JI00Us

ux

3aJ1a4H,
chepoit wu

Paznmnunbie KOMOWHAINHN
TEN BpallCHUS n
MHOTOTPAaHHUKOB.

3amaun 1o TeMme «Tema u
MOBEPXHOCTH BpaIICHUS)

CTEPEOMETPUYECKUE  3aJlauH,
CBSI3aHHBIC c TeJIaMH
BpalllCHUS, HaXO0XKJICHUEM
UIoIm@aa OOKOBOM W MOJHOU
MMOBEPXHOCTH, TOCTPOCHUEM
CCUCHMUH.

HUcnoab3oBatrb npu
pelIeHUn 3aj1a4

IIaHUMCTPUICCKUC (baKTBI u
MCTOBbI.

CpaBHuBaThH u
aHAJIM3UPOBATH
YTBEPKIACHUS C L[EJIbIO
BBISIBJIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUH.

AHaIM3UpPOBATH u
MOJEJUPOBAThL Ha  SI3BIKE
reOMeTpUn pealibHbIE
CUTYyalluM,  CBSI3aHHBIE  C
KOHYCOM M LIMJIMHJPOM.

HUccaenoBarb

MOCTPOCHHBIE MOJICIH, B TOM
YHuclie W C WCIOJIh30BAaHUEM
anmnapara anreopsl
AKTYaJIu3upPoOBaTh (HaKThl
U METONbl  IUIAHUMETPHH,
peJieBaHTHBIC TeMeE,
NPOBOJAUTH AHAJIOTHH.
CB0001HO omepupoBaTh
noHsATHAMMU: chepa u 1Iap,

LUEHTp, paguyc, JUaAMETP
cdepsl u mapa.

HccaenoBats  B3auMHOE
pacnoyioxkeHue  chepel U
IIJIOCKOCTH.
DopMyJIMPOBATH
OIpeAeIIeHUE KacaTeJabHON

IIJIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O
CBOWCTBE 151 IIpU3HAKE
KacaTeIbHOM TNIOCKOCTH.
BoiBoauts Qopmyny s
BBIYMCJICHUS TUIOMAAH Cephl
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yepes paauyc chepsbl.

Pemats
CTEPEOMETPUUECKHAE  3a]aUH,
CBsA3aHHBIE cO cdepoil
1apom, HaXO0XKJICHUEM
momanau cepsl U e€ yacTew,
MOCTPOCHUEM CEUYCHHM C]ephl
U 1mapa.

AHaJM3upoBaTh u
MOJEJUPOBATHL Ha  SI3BIKE
r€OMETPUHN peanbHbIe
CUTyallud,  CBSI3aHHBIE  C
mapom u cdepoi.

Pemars npocteie 3amauu,
B KOTOpBIX  (DUTYpUPYIOT
KOMOUWHAIIMK TEJ BpaIICHUs U
MHOTOTPaHHUKOB.

HUcnoab3oBarh pu
pelIEHNH 3aJlad, CBSI3aHHBIX
co cdepoit U  mAPOM,
IJIaHUMETpUUecKrue (PakTol U

METO/IBI.
Pematn
CTEPEOMETPUYECKUE  3aJ1auH,
CBSI3aHHBIE c TeJIaMH
BpalCHUS, MMOCTPOCHUEM

CEUYCHHMM TeJN BpalllCHUs, C
KOMOUWHAIIUSAMH TEJl BpaIeHUs
Y MHOTOT'PAaHHUKOB.
IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE  JI0Ka3aTEIIbHbIC
pacCyXJIeHusl MNpPU PELICHUU

r€OMETPUYECKHUX 3ajad,
CBSI3aHHBIX c
MEePIEHIUKYIISIPHOCTHIO
IJIIOCKOCTEH.

AHAJIM3MPOBATH u
MOJeJIMPOBAaTHL Ha  SI3BIKE
F€OMETPUH peabHbIC
CUTYyallNH, CBSI3aHHBIC c
MHOTOTpaHHUKaMH.

HccaenoBarth

IMIOCTPOCHHBIC MOJCIIM, B TOM
quCJaI€ M C HCIIOJIb30BAHHMCM
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| anmapata anreGper.
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Iaomaau
NMOBEPXHOCTH u
00bEéMBI  KPYIJIBIX
TeNa

O w

O06BbéM 1unuHapa. Teopema
00 00BEME MPSAMOTO HMUIHHAPA.

[momaan OOKOBOH 51
ITOJTHOM MTOBEPXHOCTH
HAJIAHAPA.

Brrunciienne 00bEMOB TeN C
IIOMOIIBIO OIPEIEIIEHHOTO

uHTerpana. O0bEM KoHyca.
[lnomaaun  OokoBOM W
ITOJTHOM MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a7a4H, CBSI3aHHEBIE c
BBIYHCIIEHHUEM 00BEMOB
IIWIMHIpA, KOHYCA.

[Ipuknagaeie  3amadd IO
teMe «OOBEMBI W IUIOMIAIH

MOBEPXHOCTEH Tell.

O0bEéM MmIapa W IMIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Inomanes cdepsi.

Crepeomerpuueckue
3a/1a4u, CBSI3aHHBIC C
BBIYUCJICHUEM OO0BEMOB II1apa,
IIApOBOTO CETMEHTA, MApPOBOTO

CEKTopa.
[IpukmagHele  3amauv 1O
TeMe «O0OBEMEBI TE,

CBSI3aHHBIE ¢ OOBEMOM IIapa H
TIOMIAABIO C(hephl.
CooOTHOILIIEHUSA MEXTY
IJIOMIA/ISIMU  TIOBEPXHOCTEH |
00BEMaMHM TTOJJOOHBIX TEJI.

[TonoOHbIE TeIa B
IPOCTPAHCTBE.

N3menenune o0bEmMa 1pu
IIOJOOHH.

Crepeomerpuueckue
3a/1a4w, CBSI3aHHBIC C

BBEIYUCIICHHEM OOBEMOB TElI M
IUIOIIA/IEN TOBEPXHOCTEN

CB0o00O1HO oOmepupoBaTh
NOHATHAMM: O00BEM  Tena,
IJIOIA/Ib TOBEPXHOCTH.

DopMyJIMPOBATH
OCHOBHBIE CBOHCTBa OOBEMOB.

Jloka3biBaTh  TEOpPEMBbI.
00 00bémMe 1mIHHIpa; 00
o0béMe KoHyca. BbIBOAUTH
bopMyIBl IS BBIYMCIICHHUS
00BEMa yCeu€HHOTO KOHYCA.

HUccaenoBatb
MIOCTPOCHHBIE MOJIEIH, B TOM
YUCJI€ U C UCIOJIb30BAHUEM
anmapara anreOpsl.

3HaTh BO3MOKHOCTH
pelIeHust 3aja4 Ha
MOCTPOEHUE  IUPKYJIEM H
JIMHENKOM, 0 KJIACCHYECKUX

HEepa3pelrMbIX 3a1a4ax.

CB000aHO omepupoBathb
NOHATHAMM: 1apoBOi
CErMEHT, IIAapOBOM  CIIOH,
IapOBOM CEKTOP, OCHOBaHUE
U BBICOTA CerMeHTa,
OCHOBaHHE U BBICOTA
11apOBOI'O CJIOS.

BoiBoauths Qopmynbl ams

HaXOXKICHUS 00BEMOB
IIIaPOBOTO CEerMeHTa,
IIIaPOBOTO CEKTOpa, IUIOMIAIN
cthephl.

Jloka3pIBaTh TeopeMy 00
o0bEMe 11apa.

Pemarsp
CTEPEOMETPUYECKUE  3aJlauH,
CBSI3aHHBIC C 00BEMOM IIIapa,
IIIaPOBOTO CEerMeHTa,
IIIaPOBOTO CeKTopa,
IJIOIIAIBIO CEpHI.

CpaBHuBATH u
AHAJTU3UPOBATH
YTBEPKICHUS C LEJIBbI0
BBISIBJICHUS JIOTUYECKH

KOPPCKTHBIX U HCKOPPCKTHBIX
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PACCYXKICHUN.

AHAJIN3HUPOBATH u
MOJEJUPOBAThL Ha  SI3BIKE
reoOMETPUU pealibHbIE
CUTyallud,  CBSI3aHHbIE  C
00BEMOM  1Iapa, IIAPOBOTO
CErMEHTa, 1apOBOIO
CErMEHTa, IJIOIAIbI0 CPEPBHI.

CBo0oaHO omepupoBaTh
MOHSITHEM: TIOJ00HBIC TEJa B
IPOCTPAHCTBE.

BoruucjasaTb o0bEMBI TEN €
MTOMOUIBIO OIPEEIEHHOTO
UHTErpana.

Pemiatp
CTEPEOMETPUYECKHUE  3a]auH,
CBSI3aHHBIE C COOTHOIIEHUSMU
MEXKY IJIOIAISIMU
MOBEpPXHOCTEH U 00BEMamMu
MOAOOHBIX TEIl.

IIpoBoaurtns JIOTUYECKU
KOPPEKTHBIE J0KAa3aTeJbHbIe
paccyKaeHusi TpU pEIICHUU
r€OMETPUYECKUX 3ajiad,
CBSI3aHHBIX C BBIYUCICHUEM
00BEMOB TEI C TIOMOIIBIO
OIPENEIIEHHOIO  UHTErpaia,
HaX0XJICHUEM COOTHOIICHUS
MEXY MJIOIIAISIMU
MOBEpXHOCTEH H 00bEMaMu
MOJ00HBIX TEN.

AHaJIM3upPOBaATH u
MOJEJUPOBATHL Ha  SI3BIKE
reOMETPUHN peabHbIe
CUTyallid,  CBSI3aHHBIE  C
00bEMaMH U TOBEPXHOCTIAMHU
TeJ, Ha J0Ka3aTelabCTBO M Ha
Hax0JICHUE TCOMETPUUYECKUX
BEJINYUH
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IToBTOpEHME,
00001IeHNEe
cucTeMaTH3alnus
3HAHUH
(25 4)

OO6obmaromiee  MOBTOPEHHUE
MOHSATUA W METOJO0B Kypca
reomerpun  10-11  kmaccos,
CHCTEMATHU3AIHs 3HAHHIA.

Ucrtopus pPa3BUTHS
CTEPEOMETPUHU KaK HAYKH M €&
pOJib B PA3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

Pemats
CTEPEOMETPUYECKHE  3aJa4Y
Ha JI0Ka3aTEIbCTBO
MaTeMaTUYECKUX OTHOLIEHUU,
HaxX0XJICHUE T€OMETPUUECKHUX
BEJINYHH (nmuH, YTJIOB,
rIomasei, o0bEMOB).

HUcnoas3oBarb npu
pEUIEHUU CTEPEOMETPUUECKHUX
3a/a4y MJIAHUMETPUUECKHUE
(haKThl 1 METOJIBI.

IIpoBoaurn JIOTUYECKU
KOPPEKTHBIE  JTOKA3aTEIIbHbIC
paccykI€HusT MpU PEUICHUU
CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKUX 33/1a4.

CpaBHuBaTH "
aHAJIM3UPOBATb  pEaJibHbIC
CUTyaluu U BBISIBIISITh
BO3MOKHOCTb eé
MOJICTUPOBAHUSA Ha  SA3BIKE
Tr€OMETPUH.

MoaenupoBaThb peaibHYyIO
CUTYaIUIO Ha SI3bIKE
reOMETPUU U HCCIAeA0BATh
MOCTPOCHHBIE MOJEIU, B TOM
YUCJI€ U C UCIHOJIb30BAHUEM
anmapara anreOpsl.

HUcnoab3oBarh
KOMIIBIOTEPHBIE ~ ITPOTrPaAMMBbI
MIPU PELICHUU 3a/1au.

Hoay4yars
npeacTaBjieHue O reOMeTpun
KaK O Pa3BHBAIOIICICS HayKe,
HCCIIEAYIOLIEH OKPYKAIOLIUN
MHUp, CBSI3aHHOU C peabHbIMU
00BEKTaMHU, ITIOMOTaIOIICH
peluTh peaJibHbIC
JKW3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPUU B PA3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHI

65




66

PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTbD
N CTATUCTHUKA»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYueOHslii kKypc «BeposTHOCTh M CTaTUCTHKA» YIIAyOIEHHOTO YpPOBHS SIBISETCS
MIPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO0 y4eOHOIro Kypca YIriIyOJIEHHOTO YpPOBHS
ocHoBHOM mmKkonbl. Kypc mnpeanasHaueH mns (opMUpPOBaHHMS y OOyYaroUIuXcs
CTaTUCTHUYECKON KYJIbTypbl M TIOHUMAHHUS pPOJU TEOPUU BEPOATHOCTEM  KaK
MaTEMaTUYECKOrO0 HWHCTPYMEHTA ISl W3YYEHUs CIy4alHBIX COOBITHH, BEJIUYUH WU
npoueccoB. [Ipu n3ydennn kypca odoramaroTcs IpecTaBiIeHHs yJaluuxcs 0 METOAax
UCCIIEJOBaHUS N3MEHYMBOTO MHpA, Pa3BUBAETCS MOHUMAHUE 3HAYMMOCTU U OOIIHOCTHU
MaTeMaTUYeCKUX METOJOB TIIO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepxaHue Kypca HampaBi€HO Ha 3aKpeIUIeHHE 3HAHUM, MOJYYEHHBIX IpU
U3Y4YEHUM Kypca OCHOBHOW IIKOJBI M Ha Pa3BUTUE NPEICTABICHUN O CIyYalHBIX
BEIMYMHAX U B3aWMOCBS3AX MEXAY HMMHM Ha BaXKHBIX NPUMEpax, CHOXKETBI KOTOPBIX
HNOYEPIHYTHl M3 OKpyKarouero wmupa. B pesynprate y 00ydarommxcsi IOJIKHO
chopMUpOBaTbCA MpENCTaBICHHE O Hauboiee yHOTPeOUTENbHBIX M OOLIUX
MaTeMaTUYECKUX MOJEISIX, UCHOJIb3YEeMbIX JId OINUCAaHUS AHTPONOMETPUYECKUX U
neMorpauyeckux BEJIMYWH, TNOrPEIIHOCTEH B pa3iM4YHbIE pPOJa HU3MEPEHHSX,
JUIMTEJIbHOCTH  O€30TKa3HOW padOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPHUCTHK
MAaCCOBBIX SIBJICHHM U TIPOIIECCOB B OOIIeCTBE. YUeOHBIN Kypc sABISETCS 0a3zod miis
OCBOEHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJO0B, HEOOXOAUMBIX CIIELUAINCTaM HE
TOJIBKO WHXEHEPHBIX CIIEHUAJIBbHOCTEN, HO TaKK€ COLMUAJIBHBIX M ICUXOJOTMYECKHX,
MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUMTEIILHOM MEpe HCIONb3YIOT
anmnapar aHayiu3a OO0JbIIMX JaHHBIX. L{eHTpanbHyI0 YacTh Kypca 3aHUMaET 00CyXKACHHUE
3aKoHa OONBIIMX YHcel — (PYHIAMEHTaJIbHOrO 3aKOHA MPHUPOABI, HMEIOLIErO
MaTeMaTUYECKy0 (opMaIu3aluio.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LIEJSIMU B CTPYKType Y4yeOHOro Kypca
«BeposTHOCTh M CTATUCTUKA» CPEIHEH HIKOJIbI Ha YriayOJIEHHOM YPOBHE BBIJCJICHBI
OCHOBHBIE cojepxarefnbHble JUHUU: «CiydailHble COOBITHS U BEPOSITHOCTH» U
«Cny4aiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIINX YUCEID».

[ToMUMO OCHOBHBIX JJMHUH B KypC BKJIIOUEHBI DJIEMEHTHI TE€OpUH TpadoB U TEOPUU
MHO>KECTB, HEOOXOAUMBIE JJIs1 TIOJIHOIIEHHOTO OCBOEHUSI MaTepualia JaHHOTO Y4eOHOro
Kypca U CMEKHbBIX MaTeMaTHYECKUX YUYEOHBIX KypCOB.
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Conepxanue nuHun «CiydailHble COOBITHS U BEPOSITHOCTHY CIIYKUT OCHOBOM J1JIsi
(dbopMHUpOBaHUS MPEACTABICHUM O pacIpe/iesieHUd BEPOSITHOCTEH MEXAYy 3HAaYCHUSIMU
CIy4YalHbIX BEIWYMH. BakHyI0 4YacTb B 3TOW COJAEPKATEIBHOW JIMHUM 3aHUMAECT
M3Y4YEeHHE TE€OMETPUYECKOT0 W OMHOMHAIBHOTO PACHpECICHUH M 3HAKOMCTBO C HUX
HEIPEPHIBHBIMU aHAJIOTaMU — MMOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMU  BEIMYMHAMU U
pacupeneneHus MU, aKUEHTUPYIOT BHUMAHHUE WIKOJbHUKOB Ha ONHCAHUM U W3YYEHUU
CIIy4allHBIX SIBJICHUH C TIOMOIIBI0O HENpepbIiBHBIX (yHKIMA. OCHOBHOE BHHMAaHHE
YIAEISIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY PAaCHpPEICIICHUSIM.

B kypce mnpenycMarpuBaeTcs O3HAKOMHUTEIBHOE W3YUYECHHE CBSI3U MEXKAY
CIIy4alilHBIMH BEJIMYMHAMHM W OIKMCAaHUE DJTOH CBS3M C MOMOIIBI0 Kod(duimeHTa
KOppEJSILIMM U €ro BhIOOPOYHOTO aHAJIOra. DTH 3JIEMEHTHI COJEpPKAaHUS Pa3BUBAIOT
TeMy «JluarpamMMbl pacceMBaHUs), U3YYEHHYIO B OCHOBHOHM IIKOJE, U BO MHOIOM
OMMPAIOTCS HA CBEACHUS U3 KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 31eMeHT COAepKaHMsl, KOTOPBIA MPEUIaraeTcs Ha O3HAKOMMTEIBHOM
YPOBHE — TIOCJIEI0BATEIBHOCTh CIy4YalHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIINX B
eauHuly BpeMeHH. O3HaKOMIIEHHE C pacCIpENesICHHEM BEpPOSITHOCTEW KOJIMYECTBA
TaKMX COOBITHI HOCUT Pa3BHBAIOLIUI XapaKTep U SBISAETCA aKTyaJbHBIM I OYyIyIIHUX
a0MTYpUEHTOB, TMOCTYyHAIOMX Ha Yy4eOHbIE CHEUUAJBbHOCTH, CBSI3aHHBIE C
OOIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHUEM.

MECTO KYPCA B YYEBHOM IIJIAHE

B YueOHOM maHe Ha n3yyeHue yueOHOro Kkypca «BeposiTHOCTh M CTAaTUCTHKA» Ha
yIriyOJE€HHOM ypOBHE OTBOAUTCA | yyeOHBIM Yac B HENEIIO0 B TEYEHHE KAXKIOro roja
oOyuenusi, Bcero /0 y4eOHBIX YacoB.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATHI OCBOEHUSI PABOYEM
HNPOI'PAMMDBI (ITO 'OAAM OBYYEHMUS)

OcBoenune yueOHOTO Kypca « BeposSTHOCTh M CTaTHCTHKa» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHus JOKHO OOECIEYMBATH JOCTIDKCHHE CIEAYIONUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

10 xaacce

e CB00OOIHO omepHpoBaTh MOHATHSMU: Tpad, muockuit rpad, cBs3HBIN rpad, MyTh B

rpade, 1eMnb, LUK, JEPEBO, CTENIEHb BEPUIMHBI, JEPEBO CIYy4YaHOIO SKCIIEPUMEHTA.

e CBOOOAHO OMEpUPOBATH MOHATHUIMU: CIYHYANHBIA AKCIEPUMEHT (OMBIT), CIydaitHOE

COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (DJIEMEHTAPHBIA HCXOJM) CIy4alHOTO
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OMbITA; HAXOJAUTh BEPOSTHOCTH COOBITUA B ONBITAX C PaBHOBO3MOXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU.

e Haxomutb u ¢opMynupoBath COOBITUS: TIepeceueHue, OOBEAMHEHUE JTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY; MCIIOJNIb30BAaTh AUarpaMMbl Jiiiepa,
KOOPJAMHATHYIO MPSAMYIO ISl PEIICHUs 3a7ad; MOJb30BaThCA (POPMYION CIOKECHHS
BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA.

e OnepupoBaTh NOHATHUAMH: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHS, JEPEBO CIy4ailHOTO SKCIEPUMEHTA; HaXOAUTh BEPOATHOCTH
COOBITUI C TOMOUIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIIy4alHOTO OMbITA, UCIOJIb30BATh
dopMyny MOTHOW BepOsSTHOCTH, ¢opmyny balieca mpu perieHun 3amay; OmpeAessiTh
HE3aBUCUMOCTh COOBITHI 1O (hopMyJie U O OpraHu3aluy CIIy4aitHOro 3KCIIEPUMEHTA.

e [IpuMeHATh U3yYEHHBIE KOMOMHATOPHBIE (OPMYJIbI JJIsi NEPEUUCIICHUS 3JIEMEHTOB
MHO’KECTB, AJIEMEHTApHBIX COOBITHI CIIy4allHOTO OIbITa, PEHICHUs 33Jad MO TEOPUU
BEPOSATHOCTEM.

e CBOOOAHO ONEpUPOBATh MOHATHUSIMH: OWHAPHBIA CIIy4ailHBI OMBIT (MCIIBITAaHUE),
ycnex W HeyJnaya, HE3aBHUCHUMbIE WCHBITAHMS, CEpUsl MCHBITAHWA, HaXOJUTh
BEPOSATHOCTU COOBITHII: B CEpUU UCHBITAHUM J0 NEPBOIO yCIEXa; B CEPUM UCIBITAHUN
bepnyinnu; B onbiTe, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHON COBOKYITHOCTH.
e CBOOOJHO oOMmepuUpoOBaTh MOHATHUSAMHU: Cly4yailHas BEJIMYMHA, pacIpeleIeHHe
BEPOSATHOCTEHW, JuarpamMma pachpenefieHusi, OuHapHas Ciy4yailHas  BEJIMYMHA,
reoOMeTpUuYecKoe, ONHOMHUAIILHOE pacIpeiesieHue.

11 knace

e OnepupoBaTh MOHATUSMH: COBMECTHOE PACHPENEIICHUE JIBYX CIYYaWHBIX BEIUYMH;
UCIIOJIb30BaTh TaOJHUIly COBMECTHOI'O paclpeiesieHus] JABYX CIydyalHBbIX BEJIMYUH JIs
BBIJICTICHUSL ~ PaCHpelesieHUs KaXIOW BEJIWYMHBI, OIPEHAEICHUs HE3aBUCUMOCTHU
CJIIy4alHBIX BEJIMYKH.

e CBOOOAHO oOMEpPUPOBATH TMOHATUEM MATEMATHUYECKOTO OXUAAHUS CIy4aiHOU
BEJUYMHBI (paclpeeieHus); TPUMEHITh CBOMCTBA MATEMAaTHUYECKOrO OKUIAHUS MPHU
pelIeHnH 3aJad; BBIYUCIATH MAaTEMaTHYEeCKOe OXXKHUJAaHUE OMHOMHUAIBHOTO U
r€OMETPUYECKOTr0 PACIIPEIEIICHNAN.

e (CBOOOJHO oOmEpuUpoOBaTh MOHATUSMHU: JUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI; IIPUMEHATh CBOWCTBA JUCIIEPCUU CIYy4YalHOW BEJIUYUHBI
(pactipenenienusi) MpU pEUICHUM 3a]ay; BBIYMCIATH JUCIEPCUI0 M  CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipe/leJICHUH.

e Bpuucnsate BbIOOPOYHBIE XapaKTEPUCTHKH IO JAaHHOM BHIOOpPKE M OILICHHUBATH
XapaKTePUCTHUKH  TeHEepaJbHOM  COBOKYNMHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
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xapaktepuctukaM. OIIEHHBaTh BEPOSTHOCTU COOBITUA M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bl, TI0JIb3YACh U3yUYEHHBIMU PACTIPEICICHUSIMHU.

COILEPKAHUE YYEBHOTI'O KYPCA (I1O I'OAAM OBYYEHMUAA)

10 knacce

I'pad, cBsa3ubIN Tpad, myTn B rpade: mukiasl U nenu. CTeneHpb (BaJ€eHTHOCTH)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CrnydaifHble SKCIEPUMEHTHI (OMBITHI) U CIIy4yalHbIE COOBITHA. DJIEMEHTapHbIC
coObITust  (Ucxonbl). BeposiTHOCTH chydailHOro coObITHS. biM30ocTh 4YacTOThl U
BepOSITHOCTU CcOObITHH. Ciy4ailHble OMNBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu Haja COOBITUSIMU: TMEPECEUYCHHUE, OOBEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

YcnoBHass BEpOATHOCTb. YMHOKEHHME BEpOSATHOCTEW. JlepeBo cirydallHOToO
skcriepumenTa. dopmyna mnosHOW BeposiTHOocTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil crydaliHbId ONBIT (MCIBITaHHWE), yCleX M Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HMCIBITAaHUN 10 MEpBOro ycnexa. llepectaHOBKU u
dakTopuain. Yucno couetanuit. TpeyronsHuk [lackans. ®opmyna bunoma HeroToHa.

Cepust He3aBUCUMBIX UcTbITaHUN bepHymmu. CiyyaliHblil BBIOOpP M3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHags  BenuuumHa.  Pacripenenenue  BepositTHocTed.  /lmarpamma
pactpenenenua. Omnepanuu HajJ Cly4yallHbIMA BeJMYMHAMU. buHapHas cioydaiiHas
BenuunHa. [IpuMepsl pactpeienieHuid, B TOM YHCIIe TEOMETPUYECKOe 1 OMHOMHUATILHOE.

11 kiace

CoBMeCTHOE pacnpeAesieHUe ABYX CIy4alHbIX BEIM4YWMH. He3zaBucumbie ciydaliHbIe
BEJINYUHBI.

MaremaTuyeckoe OXUJAaHUE CIlydallHOM BenuuuHbl (pactpeneneHusi). [Ipumepsl
NPUMEHEHUS MaTeMaTUYECKOTO OXHUAaHUS (CTpaxoBaHUE, JIoTepes). MaTemaTH4eckoe
OXHjJaHue OWHApHOM cllydallHOW BeIWYUHBI. MaTeMaThuueckoe OXKUJAaHUE CYMMBbI
CIy4YallHBIX  BEJIWYMH.  MaremaTuyeckoe  OXHUIAHUE  TEeOMETPUYECKOTO U
OMHOMMAJIBHOTO pacIpeiesICHUN.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHME CIIy4allHOW BEJIMYUHBI (pacrlpeIesieHHUs ).
HNucnepcust OMHApHOW  CIydalHOW  BEMWYMHBL. MaTeMaTWdeckoe  OXKHJaHue
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEJIMYMUH. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE OMHOMHUAIBHOTO pachpeneneHus. Jucnepcust u ctaHngapTHOE
OTKJIOHEHUE F€OMETPUUECKOT0 PACIIPEICIICHUS.
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HepapenctBo Yeonimépa. Teopema Ueoniméra. Teopema bepuysuim. 3akoH 00IbITHX

yucen. BbplOOpouHbIE  MeTON  HcciieqoBaHUMW. BBIOOpOUYHBIE — XapaKTEPUCTHKHU.

OneHnBaHKe BEPOSITHOCTU COOBITHSI IO BBHIOOPOUHBIM JlaHHBIM. [IpoBepka mpoctermx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEICICHUM.

HenpepeiBuble  ciywaiinble  BenuuuHbl.  [Ipumepsl. DyHKIHSA  IUIOTHOCTH

BEPOATHOCTH pactipeneneHus. PaBHoMepHOe pacripeneneHle U ero CBOMCTBa. 3ajaud,
MPUBOSAIIME K  TIOKA3aTebHOMY  PacTlpelefieHUI0. 3agadyd, MNPUBOAAINNAC K
HOpMaJbHOMY pactpeneicHnio. DyHKINS MIOTHOCTH BEPOSTHOCTH IOKA3aTeIbHOTO

pacipCaciCHuA, (b}’HKHI/IH INIOTHOCTU BCPOATHOCTH HOPMAJIBHOI'O PACIIPCIACIICHUA.

CDYHKHH}I INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPCACIICHUA.

[TocnenoBaTeTbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajadd, MPUBOIAIINE K

pacmpenenenuto [Tyaccona.

KoBapuanus aByx ciydailHeIX BeauuuH. KoadduIMEHT NHHEHHOW KOppemsuuu.

CoBMecTHbIE HAONIOACHUS ABYX BEJIWYUH. BBIOOPOUHBIN KOA(DUIMEHT KOppEISIUu.

Paznuune mexny JTUHEHHOW CBSI3bIO M IPUYMHHO-CIIECACTBEHHOW CBA3bIO. JIMHEWHas

perpeccusa, MCTOA HAMMCHBIIINX KBAaAPAaTOB.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM

OBYYEHMUA)
10 xaacc (34 v)

Ha3zBanue pasaena
(Tembl)
(KOJIMYeCTBO YaCOB)

OcHoBHOE coaep:xaHune

OcHOBHBIE BH/BI
AEATEJbHOCTH 00y4aI0IIUXCH

daemeHThl Teopuu | ['pad, CBSI3HBIN rpad, | IlpeacTraBiasAiTb OOBEKTHI U
rpajgos IPENCTAaBICHHE  3aJlayu C | CBSI3M MEXIy HUMU C ITOMOIIBIO
GBv nomompto  rpaga. Cremnensb | rpada, HAXOIUTh MYTH MEXKIY
(BaneHTHOCTH) BepiuHbl. [lyTh | BepmmHamu rpada.
B rpade. Lenu u uuxnsl. ['padsl | Beigeasitb B rpade uenu u
Ha TUIOCKOCTH. JlepeBo | UKIIBI.
CIIy4ailHOTO 3KCIIEPUMEHTA Crpoutsb JepEBO 1o
ONMCAHUIO CIIYYaWHOI'O OIBITA,
OTHCHIBATh CIydyallHbIe COOBITHUS
B TEPMUHAX JI€pEBA.
Pemiars 3agaun ¢ NOMOIIBIO
rpados
Cayu4aiinbie Ciyuaitnbie DKCIEPUMEHTHI | BIAeJATH HW  ONMCHIBATH
ONBITHI, (OTBITHI) u CIIy4alHbIE | CIy4ailHbIE COOBITHS B
cJIy4ailHble COOBITHSI. DJIEMEHTapHBIE | CITYYaITHOM OIIBITE.
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COoOBITHA U | COOBITHUS (ucxonpl). | PopMyTHPOBATH yCJIOBUS
BEPOSITHOCTH BeposrtHocTh CIIy4allHOTO | IPOBEACHUS CIyYaliHOTO OMbITA.
coObITHI COOBITHSI. Bepostaoctu | Haxoaurh BEPOSITHOCTH
3 ) COOBITHI B OIIBITaxX C | coObITHI B OIbITax C
PaBHOBO3MOKHBIMU PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU AJIEMEHTAPHBIMHU UCXOJaMU
Onepanuu Haj | I[lepeceuenne, oobenunenue | Ucnosib3oBaTh JarpaMmbl
MHOKECTBAMU M | MHOXKECTB u coObITHH, | Diliepa U BepOAIbHOE ONKMCAHUE
COOBITHSIMH. MPOTUBOMOJIOKHBIE  COOBITUA. | COOBITUH  TIPU  BBITIOJHEHHUH
Caoxenune u | Popmyna CJIOXEHUS | OTepaluii HaJl COOBITUSIMHU.
YMHOKEHHUE BEPOATHOCTEN VYcnoBHas | OueHuBaTh U3MEHEHHE
BEPOSITHOCTEM. BEPOSATHOCTb. YMHOKEHHUE | BEpOATHOCTEN COOBITHII IO Mepe
YciaoBHas BEPOSTHOCTEM. dopmyna | HACTYIUICHUST JPYTUX COOBITUI
BEPOSATHOCTD. YCJIIOBHOM BEPOATHOCTH. | B CIIy4aiiHOM OIIBITE.
He3aBucumelie dopMyna 1OIHON BEPOATHOCTH. | PemnaTh 3a1aun, B TOM YHUCIIE C
coObITHS dopmyna batieca. | ucrionp3zoBaHueM nepesa
S v) HesaBucumeblie coObITHS cily4dailHoro ombiTa, (opmyi
CIIOKEHUS 151 YMHOKECHUSA
BEPOSITHOCTEN
JIEMEHThI KomOunaropnoe npaswiio | PopmMyJIHpoBaTh 151
KOMOMHATOPUKH yMHOKeHHs. [lepecTaHOBKM H | TOKa3blBaTb ~ KOMOMHATOPHBIE
(B v) dakTopuan. Yucimo couyeTtaHuil. | paKThl.
TpeyrosibHUK [Tackais. | Ucnosib3oBaTh IIPABUJIO
®opmyna 6unoma Herotona YMHOXEHUS, V3Y4YCHHBIC
KOMOWHATOpHBIE (POPMYJIBI ISt
[IEPEYUCIICHUS JJIEMEHTOB
pPa3IMYHbIX MHOXECTB, B TOM
YHCJIe DJEMEHTApHBIX COOBITUN
B CJIy4ailHOM OIIBITE.
Ionb3oBaTbest  QopMynolr u
TpeyronbHukoM [lackans s
ONPEAECTICHUS YUCIIa COUYCTAHUM.
IIpumensaTs opmyny OuHOMA
Hprotona nyst mpeoOpazoBaHus
BBIPAKECHUN
Cepun bunaphbiii  cinydaitHeiii  onbIT | Pa3duBath CJIOXKHBIE
MOCJIeIOBATEJIbHBIX | (UCIIBITAHUE), YCIIEX M HEyAaya. | KCIIEPUMEHThl Ha OTJIEJbHbIC
UCIBITAHUM. He3zaBucumele WCTIBITAHUS. | UCTIBITAHUS.
UcnbiTanus Cepus He3aBUCUMBIX | PemiaTth 3ajauM  Ha  IIOHUCK
bepnyJuin. UCIIBITAHUM 10 TIEPBOTO ycrexa. | BEpOsITHOCTENW COOBITHII B cepuu
Cay4aitHblit Cepus HE3aBUCHMBIX | HICTILITAHUM 10 TIEPBOTO ycCIexa
BbIOOP U3 | UCTIBITAHUM bepny/um. |[u B cepuUsX  MCIBITAaHUMN
KOHEYHOM CiygaitHbii BBIOOD u3 | bepHymn, a Takxke B ONBITaX CO
COBOKYITHOCTH KOHEYHON COBOKYIIHOCTH. CIIy4alHbIM BBIOOPOM u3
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(S v) [IpakTnueckas pabora C | KOHEYUHOM  COBOKYIIHOCTH C
VCTIOJIb30BAHUEM DJIEKTPOHHBIX | UCIIOJIb30BAHUEM
Ta0JIUIL KOMOMHATOpHBIX  (PakToB U
dbopMysa, B TOM 4YHUCIE B XOJE
MIPaKTUYECKON paboTHI C
MIPUMEHEHUEM CTaHAAPTHBIX
byHKIMA
Cayuaiinbie Ciy4aiinas BenuuuHa. | OcBauBaTh HNOHSTHS:
BEJIUYHMHBI Pacripenenenne BepOATHOCTEH. | CllyyalHas BEJIMYMHA,
pacnpeneJieHust HuarpamMmma pacrpeneneHus. | pacrpeaeieHue, Tabnuia
(16 1) Onepauun  Haj CIy4yallHBIMH | paclpeleNICHuUs, IrarpaMmma
BEJIMYMHAMH. [Ipumeps! | pacipeaeieHUS.
pacnpeneneHui. bunapHas | HaxoauTh 3Ha4eHUS CyMMBI U
CllyJaiiHas BEJIMYMHA. | IPOU3BEICHUS CIly4ailHbIX
I'eomerpuyeckoe BEJIMYMH.
pacupeneneHue. bunomuansHoe | CTpOUTH OuHapHbIE
pacrpeneneHue. pacupenesnieHuss MO OINUCAHUIO
MaremaTnueckoe OKHJIaHUE | COOBITUH B CIIyYalHBIX ONBITAX.
CIIy4alHOU BeqnunHbL. | CTPOUTL W pacrno3HaBaTh
CoBMecTHOE  pacrnpesielieHue | FTEOMETPUYECKOE U
IBYX  CIy4YaWHBIX  BEJIWYMH. | ONHOMHAIBHOE pacipeeaeHusI.
HeszaBucumeie cnyvarssle | PemiaTh 3a1aun Ha BEIYMCIICHUE
BEJINYMHBI. CBolicTBa | MATEMAaTHYECKOTO OXKUIAAHUS.
MaTeMaTtuyeckoro  oxxunpanud. | Ctpours COBMECTHBIE
Maremarnyeckoe OKHJIaHUE | paCIPEECICHUS.
OuHapHOU cinydaiHou | M3yuarsb CBOWCTBA
BEIUYMHBL. ~ MareMarndeckoe | MaTeMaTHYeCKOro 0KMIaHHUS.

0XXHJIaHUE TEOMETPUYECKOTO H
OMHOMHUAJILHOTO
pacnpenenenuid. Jucnepcuss wu

CTaHAapTHOE OTKJIOHEHHE.
Jucniepecns OuHapHOMU
CIIy4ailHOM BEJIMYUHBI.
CaoiicTBa TUCTIEPCHH.
MaremaTudeckoe OXKUJaHHUEC
OPOU3BEAECHUS W  JHCIEepCUs
CYMMBI HE3aBUCUMBIX
CIIy4alHBbIX BEJINYUH.
Jucniepcus OMHOMUAIILHOTO
pacnpeneneHusl.

[TpakTueckas pabora c

WCITOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IUIL

Pemiarp 3azaum ¢ IOMOLIBIO
M3YyYEHHBIX CBOWCTB.

[Io wu3ydyeHHsIM (opmynam
HAXOUTh MaTeMaTUYECKUE
OKHMJIaHUS CITyYalHBIX BEJIMYMH,
MMEIOIIUX TEOMETPUUECKOE U
OMHOMMAJILHOE pACTIPEACIICHHUS
OcBauBaTthb TTOHSTHS:
UCIIepCus, CTaHJIAPTHOE
OTKJIOHCHUE CIIy4alHOU
BEJINYUHBI.

Haxogurh  gucnepcuro 1o
pacIpeeneHuro.

N3yyarb cBONCTBA AUCIIEPCUMN.
[Io wu3ydeHHbIM  Qopmynam
HAXOUTH TVCTIEPCUIO
OMHOMHUAJILHOTO
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pacnpenenieHus, B TOM YHUCJE B
X0/JI€ TPAKTUYECKON pabOThI

11 kaacc (He meHee 35 4)

Ha3Banue pasaena

OcHOBHOE coJep:KaHue

OcHoOBHBIE BH/IBI

(TeMbl) AeATEJIbHOCTH
(KOJIMYECTBO YACOB) o0y4arimxcs
3akon  Oouabmmx | HepaBeHcTBO YeOrimiea. | Pazoupars  10Ka3arenscTBa
quceJ Teopema UYeOsimeBa. Teopema | Teopem.
S v) bepuymmu.  3akon  Oonpmmx | OcBanBaTh BBIOOPOYHBIH
gucen.  BBIOOpOYHBI  METOX | METOA MCCIICOBAaHUN, B TOM
VCCIICIOBAHUM. YUCJIE B XOAE NPAKTHYECKON
[IpakTnueckas pabota C | paboThI
HCIIOJIb30BAaHUEM  BJIEKTPOHHBIX
TaOJINII
JIeMEeHTbI ['enepanbHass CcOBOKYNHOCTh U | OcBauBaTh MOHATHUSL:
MaTeMaTH4eCKOH Cily4yalHas BBIOOpKA. | TeHEepajibHasi COBOKYITHOCTb,
CTATUCTHUKH 3HaKOMCTBO C BBIOOPOYHBIMHU | BHIOOpKA, BBIOOPOYHOE
(6 9) XapaKTEPUCTUKAMMU. Ouenka | cpeqHee U BbIOOpOUYHAst
CPEIHETO 51 JTVCIIEPCHH | TUCTIEPCHUSL.
IE€HEPAIbHON COBOKYITIHOCTH C | BhIUuCaATH BBIOOPOYHBIE
ITOMOUIBIO BBIOOPOYHBIX | XapaKTEPUCTUKKM W Ha HX
XapaKTEPUCTHK. OueHnBaHuE | OCHOBE OLICHUBATH
BEPOSITHOCTEM  COOBITHI  TI0 | XapaKTEPUCTUKHU T€HEPATHLHOM
BBIOOPKE. COBOKYITHOCTH.
Craructuueckas runore3a. | OcBanBaTh MOHATHS
IIpoBepka NpOCTEHIINX TUIIOTE3 | CTATUCTUYECKAS TUITOTE3A.
C IIOMOIIBIO CBOMCTB U3Y4Y€HHBIX | OlleHUBAaTh  BEPOATHOCTH
pacnpeneneHuu. COOBITHI 151 IIPOBEPATH
IIpakTnueckas pabota C | IPOCTEUIIME THUIIOTE3bl Ha
HCIIOJIb30BaHUEM DJIEKTPOHHBIX | OCHOBE BBIOOPOUHBIX JTAHHBIX,
TaOIUIL B TOM YHCIE B XOIE
MPaKTUYECKON pabOThI
HenpepbiBHbIE [Tpumepnl HETIPEPHIBHBIX | SHAKOMUTBLCA MOHITHAMMU:
cJIy4ailHble Cly4anHbIX BenuyuH. DyHKLMSA | HEIPEPBIBHAS ClIy4daiHas
BeJIMYNHBI IJIOTHOCTH BEpPOSITHOCTHU. | BEJIMUHHA, HEIPEPHIBHOE
(pacnpenenenusi), | PaBHOMepHOe pacnpeneneHue. | pacipeaeiieHue, byHKIHS
nokaszarejbHoe M | [Ipumepsl 3a1a4, TPUBOASIIUX K | INIOTHOCTH BEPOSITHOCTH.
HOpMAJIbHOE MOKa3aTEeIbHOMY u k | Haxomuthb BEPOSITHOCTHU
pacnpeaesieHust HOPMAJILHOMY pachpeiesieHUusIM. | COOBITUH TI0 TaHHOW (HYHKIINH
(4 v) OyHKIUA TUIOTHOCTH | TUIOTHOCTH.
BEPOSATHOCTH  [OKA3aTEJIbHOTO | SHAKOMMTBHCS ¢ MOHATHUSMU:
pacrpeneneHusl. @yHKIMS | TOKA3aTEIbHOE
TIOTHOCTH BEPOSITHOCTH | paclpelie]IeHne, HOPMaJIbHOE
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HOPMAJIbHOTO paClIpCaAcIICHUS

pacrnpeesieHue.

Boigeasitb 10 OMHUCAHUIO
Clly4ailHbie BEJTUYNHBI,
pacnpeneneHHbIe o

MOKa3aTeJIbHOMY 3aKOHY,
HOPMAJIbHOMY 3aKOHY.
Pa3oupars npumepsl 3anad,

10

MIPUBOISIIIIAX K
MOKa3aTeIIbHOMY
pacnpeeseHUI0 u K
HOPMAaJIbBHOMY
pacnpeieICHUI0
Pacnpenenenue [TocnenoBareabHOCTD Boigeasitb 10  OMHUCAHUIO
Ilyaccona OJIMHOYHBIX HE3aBUCUMBIX | CIy4alHOTO OTIbITa
(29) coobrtnii.  [lpumep  3amauu, | BETUYUHBI, pacHpe/ieIeHHbIC
MPUBOSIICH K pacmlpeeseHuto | 1o 3akony Ilyaccona.
ITyaccona. Pemiatp 3amaun, B TOM yucie
[IpakTueckas pabora C | B X0/ie TPaKTUYECKON pabOThI
WCITOJIb30BAaHUEM DJICKTPOHHBIX | C MPUMEHEHUEM CTaHIapTHBIX
Ta0JIuUIL byHKIHHA AIIEKTPOHHBIX
Ta0JIuIl
CBsi3b me:xay | KoBapuanusa naByx ciydaitHeix | OcBanBaTh MOHSITHSL:
CJIy4ailHbIMM BEJIMYMH. Koaddumment | koBapuanusi,  KodPPUIueHT
BeJIMYHMHAMM KOPPEJISIUU. CoBMecCTHBIE | KOPPETSIUH, JTUHEHHas
(6 9) HaOJIOJICHUST JABYX  BEJIMYHH. | 3aBUCHMOCTb.
Br16opounbIii kodhduireHT | OneHuBaTh XapakTep CBS3U
Koppeisiuu. Paznuuue Mexay | Mexay CIIy4alHBIMU
JUHEHHOW CBSI3bI0 M MPUYMHHO- | BEIMYMHAMHU,  HUCXOIs U3
CJIEICTBEHHOM CBSI3BI0. | TPUPOIBI JTAHHBIX u
Jluneiinas perpeccus. | BRIYUCICHHBIX
[TpakTrueckas pabora C | XapaKTepUCTHK.
WCITOJIb30BaHUEM JJICKTPOHHBIX | McmoJib30BaTh  aHarpaMMbl
TaOIUIL paccerBaHuUs IS
M300paKEHUsI  COBMECTHOTO
pacceuBaHUs JTAHHBIX.
Haxomnts k03P dUIIMEHTHI
OCH JMarpaMMbl, B TOM YHUCJIE
B XOJI€ MPAKTUIECKOU PabOTHI
C MPUMEHEHUEM CTaHIAPTHBIX
byHKIMA
O0001IEeHHE u | [Ipencrasnenue JTAHHBIX c | [IoBTOPATL M3YYEHHOE WU
cUCTeMATHU3aIHUs MTOMOIIBIO TAOJIMII M JUarpaMm, | BRICTpauBaTh CUCTEMY 3HAHUN
3HAHUM oInucaTeabHas CTaTUCTHKA,
(11 49) ONBITHI C PAaBHOBO3MO>XHBIMU
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SJICMCHTAPHbIMU CO6I>ITI/I$IMI/I,

BBIYKCIICHUE BEPOSITHOCTEN
COOBITUII  C  TIpPUMEHEHUEM
bopmyn U rpaduyecKux
METOOB (koopuHaTHAs

npsiMasi, JepeBO, Jauarpamma
Diiniepa), ciiy4ailHble BEIUYUHBI
u pacnpeseneHus,
MaTeMaTHYeCKOe OKUJaHHE
CIIy4allHOW BEJINYHHBI

YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremartuka: aﬂre6pa H Hadalla MaTCMAaTHYCCKOI'0 aHaJiu3a, rCOMCTpUsI. AJIF€6p8. 1 Haydajia

Marematnuyeckoro ananuza. 10 -11 kmacc. A. I'. Mopakosuy, I1. B. CeM&HoB u np.. Y4eOHUK 115

o01eo0pa3oBaTeIbHbIX Opranu3anuii (6a30Bbli 1 yriyOaeHHbIH ypoBHH). B 2-x vacTsax.

YueOuuk. ['eomerpus 10-11 xn. Aranacsu JI. C. u np.

Teopus BeposiTHOCTEH U CTaTUCTHKA. DKCIIEPUMEHTAIbHOE yueOHOe Tocooue
st 10 m 11 ximaccoB obieodpaszoBarenbubix yupexaenuii / 0. H. Tropun,
A. A. Makapos, U. P. Beicouxuii, . B. flmenko. — M.: MITHMO, 2014. —

248c.

METOINUYECKHUE MATEPHAJIBI I YYUTEJIA

N3yuenue anredpsl 1 Hayaja MaTeMaTudeckoro aHanusa B 10 kiacce : KHUra JUis
yuutens / H. E. ®enoposa, M. B. Tkauesa. - M.: IIpocsemienne, 2008.

Anre0pa 1 Havana MaTeMaTudeckoro ananu3a. 10 kimace : AMIaKTUYECKUE MaTepUAITbI.
Yrnyonennsiii ypoenb / M. U. [llaGynun [u ap.]. - M. : IIpocBemenue, 2008.

A.T. Mopakosuy, I1. B. CeménoB. AnreOpa u Hayajia MaTeMaTUYECKOTo aHanu3a. 11
kiacc. Metoanueckoe rmocobue st yaurens. — M.: Muemosuna, 2020.

B. U. I'mu36ypr. Anrebpa u Havyajga MaTeMaTH4ecKkoro aHanuza. 11 xmacc.
KonTtposnbHble paboThI.

JI. A. AnekcanapoBa. Anrebpa 1 Hauasa MaTeMaTHuecKoro aHanu3za. 11 kiace.
CamocrosTenbHble padOThI.

Meroanueckue pekomenaanuu. 10-11 kmaccer (k yaeonuky Atanacsa JI. C. u ap.)
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o https://ptlab.mccme.ru/vertical

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HMHTEPHET

http://www.alleng.ru/edu/math3.htm - Tunossie (TemaTrueckue) 3aganus EI'D.
http://eek.diary.ru/p62222263.htm - IToaroroska k EI'D mo maremaruke.
http://4ege.ru/matematika/page/2 - EI'D noptan «MaremaTuka.
http://www.ctege.org/content/view/910/39 - YueGHble mocoOusi, pa3paOb0TaHHbIC CIICIIUATHCTAME
OUIIN.
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