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ot 17.05.2012 Ne 413 (pen. ot 27.12.2023) «O0 yTtBepxaeHun GheaepaibHOTO
roCy/1apCTBEHHOT0 00pa30BaTebHOTO CTaHAAPTa CPEIHErO 00IIEro 00pa3oBaHUs;
npuka3za Munnpocsemenus Poccun ot 18.05.2023 Ne 371 (pen. ot 19.03.2024) «O6
yTBEpXKACHUU (eaepaibHOi 00pa30BaTeIbHOW IPOrpaMMBbl CPEIHEro OOILEro
oOpazoBanus»; henepanbHON paboyeil mporpaMMbl CpeHETO O0IIIEro 00pa3oBaHus
«Maremarukay, o100peHHON «THCTUTYTOM COAEpKaHUSA U METOI0B OOYUYEHUS UM.
B.C. JlegneBa» Munnpocsenienust Poccun; a Takxke ¢ yaétoM TpeOOBaHUM MpUKa3a
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(mo oTpacusam)».
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IHosicuuTeALHAA 3aNIUCKA

Pabouas mporpamma no matematuke pazpaboTaHa Ha OCHOBe (ejepaabHOU
paboueii mporpaMMsl.

PabGouass mporpamMma mo yuyeObHOMy mnpeamery «Marematuka» 0a30BOroO
ypOBHS ~ pa3paboTaHa Ha  OCHOBE  (helepajbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeaHero oO0miero oOpa3oBaHus, C y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU, MPEIBABISEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIo, U TPaAMUIMI poccuiickoro odpazoBanus. Peannzanus nmporpamMmbl
oOecrnevynBaeT OBIAJCHUE KIFOYEBHIMUA KOMITIETEHIIUSMHU, COCTABIISIOIIMMU OCHOBY

JUISL  CaMOpasBUTHUS W HENpPEpPhIBHOTO  oOpa3oBaHMs,  IEJIOCTHOCTH
OOIIEKYIbTYpPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO PAa3BUTHUS JIUIHOCTH
00yUarnmMxcs.

B paboueii mporpamme yuTeHbI Hieu U MONoXKeHUs1 «KOHIENuu pa3BUTHS
MaTeMaTh4yeckoro odpazoBanusi B Poccuiickoit denepanun». B cooTBeTcTBUU C
Ha3BaHUEM KOHIIEIIMU, MaTeMaTH4eckoe 0Opa3oBaHHE JOJDKHO, B YaCTHOCTH,
MPENIOCTABIIATh KAKIOMY OOYyYaromeMycsi BO3MOXHOCTh JIOCTHKEHHUS YPOBHS
MaTeMaTHYSCKUX 3HAHHMK, HEOOXOAUMOTO JJIs JMaJIbHEHMIIeH YCIEITHON KU3HHU B
obOmectBe. MiMeHHo Ha pelieHue 3TOM 3ajauM HaresneHa paboyasi mporpamma
0a30BOT0 YPOBHSI.

B snoxy nudposoii Tpanchopmaiinu Beex cdep ueIoBeYECKOU e TeIbHOCTH
HEBO3MOXHO CTaThb OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIKOJE MAaTeMaTHKa CIY>XUT OMOPHBIM
OpeAMETOM [IJIi U3YyYECHUS CMEXHBIX JUCIHHUIUIMH, @ B JKU3HHU TIOCJIE IIIKOJIbI
peanbHON HEOOXOAMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHue, 4TO TpeOyeT
MIOJTHOIIEHHOM 0a30BO¥  00I1Ie00pa30BaTEIbHON IMOATOTOBKH, B TOM YHCIIE H
MaTeMaTU4YecKod. OTO O0OYCIOBJIEHO TE€M, YTO B HAIIM JIHU PACTET YHUCIO
CIIEIMAIBHOCTEM, CBSI3aHHBIX C HETIOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMATUKH: U
B cepe IKOHOMHKH, U B OU3HECE, U B TEXHOJIOIMYECKUX OOJACTAX, U JaXKe B
IYMaHUTApHBIX cdepax. Takum o00pa3oM, Kpyr oOydaroumxcs, s KOTOPBIX
MaTeMaTUKa CTAHOBUTCSA 3HAYMMBIM MPEIMETOM, CYLIIECTBEHHO PaCIIUPSAETCS.

[IpakThueckass TMOJE3HOCTh MaTEMaTUKH OO0yClIOBJIEHA TeM, 4TO e¢
OpEeIMETOM  SBISIIOTCA  (PyHIaMEHTaJbHbIE  CTPYKTYpbl  HaIller0  MHpA:
MIPOCTPAHCTBEHHBIE (POPMBI W KOJIMYECTBCHHBIC OTHOIICHHUS OT TMPOCTEHIINX,
yCBaMBaE€MbIX B HEMOCPEJACTBEHHOM OIbBIT€, JO JOCTAaTOYHO  CJIOXKHBIX,
HEOOXOMMBIX JIUTS Pa3BUTHS HAYYHBIX U TEXHOJOTHUECKHUX Heh. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IOHMMAHUE NPUHIUIIOB YCTPOWMCTBAa U
UCIIOJb30BaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSTHE U  HHTEpHpeTaIus
pa3HOOOpa3HOW COIMATBHOM, HSKOHOMHUYECKOH, TMOJUTHYCCKON uHOpMAIINH,
Maso3(pexkTrBHA MOBCEIHEBHAS TPAKTUYECKAS AEATEIBHOCTh. KakioMy yenoBeky
B CBOEH JKM3HU NPUXOIAUTCA BBINOJHATh JOCTATOYHO CJIOKHBIE pacu€Tbl U
COCTAaBJISITh HECJIOKHBIE AJITOPUTMbI, HAXOIUTh HY>KHbIE (DOPMYJIBI U TPUMEHSTH HX,
BJIAZIETh MPAKTUYECCKUMHU MMPUEMAMUA TEOMETPUUECKUX U3MEPECHUN U MOCTPOCHUU,
YuTaTh UHPOPMALIMIO, IPEACTABICHHYIO B BUAY TaOJuIl, TUarpaMMm U rpadukos,



XKUTh B YCJIOBUSAX HEOMPEICIEHHOCTH W TOHMMATh BEPOSTHOCTHBIA XapakTep

CIIy4YalHBIX COOBITHM.

OAHOBpEMEHHO C paclupeHueM cdep MNpPUMEHEHUS MAaTeMaTUKU B
COBPEMEHHOM O0ITIecTBE BCE 00Jiee BaKHBIM CTAHOBHUTCS MAaTEMATUYCCKUN CTUITh
MBIIIICHU S, TIPOSBIISIOIIHNIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce
W3Y4YCHUS] MATEMaTUKH B apceHanl MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM O00pa30M BKIIOYAIOTCA HHAYKIUS W JACAYKIHs, 0000IIeHHE U
KOHKpETH3aIisi, aHalu3 W CHHTE3, KiIacCHPUKAIMs M CHCTeMAaTH3allus,
abctparupoBanne u aHanmorus. OOBEKTHI MaTeMaTHYECKUX YMO3AKITIOUYCHUH,
IpaBUJia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHW3M JIOTHYECKHX MOCTPOCHHA,
CIIOCOOCTBYIOT BBIPaOOTKE yMEeHHs (OPMYINPOBATh, 0OOCHOBBIBATH U JIOKA3HIBATH
CYXKICHHS, TE€M CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIIeHHe. Benmymas poib
NPUHAJICKAT MaTeMaTuke B (DOPMHpPOBAHUHM aANTOPUTMUYECKOW KOMIIOHEHTHI
MBIIUICHUSS ¥ BOCIMUTAHUM YMEHUU JIEMCTBOBATh IO 3aJaHHBIM aJTOPUTMaM,
COBEpIICHCTBOBATh M3BECTHBIE U KOHCTPYMpOBaTh HOBBIE. B mporecce perieHus
3a/1a4 — OCHOBHOM y4eOHOU JesSTEIbHOCTA Ha YPOKAaX MaTEeMATUKU — PAa3BUBAIOTCS
TBOpUYECKAsi U IPUKJIAJHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenne mareMaTtuke Ja€T BO3MOYKHOCTh Ppa3BUBaTh y OO0yYaroluxcs
TOYHYIO, pallMOHAIBHYI0 U MH()OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboiee
MOAXO/ISIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TpadUUECKUe CPEICTBA AJI BhIPAKECHUS
CYXKACHHI 1 HATJISAHOTO UX MPEACTABICHHUS.

HeoOxomuMbiM ~ KOMIOHEHTOM — OOmIIEH  KyJIbTYphl B  COBPEMEHHOM
TOJIKOBAaHWW  SIBIAETCA  OOIIee 3HAKOMCTBO C  METOAaMH  TIO3HAHHSA
NEHCTBUTENLHOCTH, TPEACTABICHUE O MpEeIMETe M METOJE MaTeMaTHKH, €ro
OTJMYUS OT METOJOB €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX
MPUMEHEHUS MaTEMaTHUKH Uil PEIICHUS HAayYHBIX M MPUKIATHBIX 3amad. Takum
o0pa3oM, mMaTemMaTH4YecKoe oOpa3oBaHHWE BHOCUT CBOM BKJIaJ B (opMupoBaHUE
oO111el KyIbTYphI YEJIOBEKA.

W3ydeHne MaTeMaTHKH CIIOCOOCTBYET OCTETHYECKOMY  BOCITMTAHHUIO
YeJI0OBeKa, TTOHMMAaHWI0 KpPacoThl W U3ANIECTBA MATEMATUYECKUX PACCYKICHHM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

[IpuopuTeTHEIME TIENAMH OOydYeHHs] MaTeMaThke Ha 0a30BOM YpOBHE
SIBIISTFOTCSL:

— (opmupoBaHUE LEHTPAIBHBIX MAaTEMAaTHUUECKUX MOHSATHUN (YUCIIO, BETWYHMHA,
reomeTpuueckas  (urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00eCreunBaOIIUX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHMs 00YUaIOITNXCS;

— TMOJBEICHHE OOYyYarolMXCs Ha JOCTYIHOM [UIsl HUX YPOBHE K OCO3HaHHIO
B3aMMOCBS3M MaTEeMaTUKH U OKPYKAIOIIETO MUPa, TIOHUMaHNEe MaTeMaTUKN KaK
qacTh 0OIIeH KyJIbTyphl UEIOBEUECTBA,

— pa3BUTHE HUHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIIbHONW AaKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHUN, KPUTHYHOCTH
MBIIUICHUS, UHTEpPECa K U3YUCHUIO MaTEeMaTHUKH;

— (dopmupoBanue (yHKIIMOHATHFHOW MaTEeMaTUYECKOWM TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh MATEMAaTUYECKUE aCTIEKThI B PEATbHBIX KU3HEHHBIX CUTYallUsIX U

5



OpU U3YYEHUU JIPYTUX Y4E€OHBIX NPEIMETOB, MPOSIBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHUPOBATh WX HA SI3bIKE MATEMATHKA WU CO3/1aBaTh
MaTeMaTUYECKUE MOJICTU, MPUMEHSATh OCBOCHHBIA MaTeMaTHYECKHUU ammapar
JUIsL PElIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, HHTEPHIPETUPOBATH U
OIICHUBATh MOJYYEHHbIE PE3YIIbTATHI.

OcCHOBHBIE JIMHUH COJIEPKAHUA Kypca MaTeMaTUKU: «HucIa U BBIYUCIICHUSD,
«Anrebpa» («Anredpanueckue BBIPAKECHHS», «YPaBHEHUS W HEPABEHCTBAY),
«Hauana maTemaTuueckoro ananuzay, «l'eomerpus» («I'eomeTpuueckue QUrypsl u
UX CBOWCTBa», «M3mepeHne TreoMeTpUUECKUX BeJIMYUHY»), «BeposaTHOCTh U
CTaTUCTHKa». JlaHHbIE TUHUM PA3BUBAIOTCS MapaJICIbHO, KaX/1asi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHMO OJHAa OT JIPYyroil, a B TECHOM
KOHTaKTe W B3auMojelcTBuU. Kpome »sToro, ux oObEAMHSET JOTHUYECKas
COCTaBJIAIONIAs, TPAJAUIIMOHHO TMpPHUCYIIas MaTeMAaTHKE W TPOHMU3BIBAIOIIAs BCE
MaTeMaTU4YeCKue KypCchl U cojaepxatenbHble JUHUH. ChopMyITupOBaHHOE B
dbenepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE CPEIHETO OOIIETO
oOpa3zoBaHus TpeOOBaHUE «BIIAJICHUE METOJAMH JI0Ka3aTeNIbCTB, aJTOPUTMaMU
pereHust 3aaady; ymMeHue (GopMyIHpOBaTh OMpPENENCHUs, aKCHOMBI M TEOPEMBI,
MPUMEHSITh X, TPOBOJNUTH JI0KA3aTEIbHBIE PACCYKJICHHS B XOA€E PELICHUS 3a7aw»
OTHOCHUTCS KO BCEM KypcaM Ha ypOBHE CpeHero o0iiero oopa3oBaHusl.

Mecmo yuebnoeo npeomema « Mamemamuxay 6 yueoHom niame.

VYuebnbiii npeamer «MaTemaTrka» OTHOCUTCS K 0O0Ieo0pa3oBaTeIbHOMY
y4eOHOMY LHMKITY.

O06BEM 00pa3oBaTeNIbHON MPOrpaMMBbl cocTaBsieT 142 yaca, U3 HUX:

TEOPETUYECKUE 3aHATHS — 12 4acoB;

MpaKTUYECKUE 3aHATHS — 122 4aca;

KOHCYJbTaIMu — 4 yaca;

MIPOMEKYTOUHAsI aTTecTalus — 4 4acos.

Wrorosas arrecranus o yueOHoMy npeamety «MaTtemaTiuka» npoBOAUTCS B
dbopme dK3aMeHa.

VYuebnsiii mpeameT «MaTeMaTruka) U3y4yaeTcsi B TEUEHHE MepBOro Kypca. B
IIEPBOM CEMECTpPE BBICTABISICTCA TEKyIIas OIEHKAa MO HMTOraM YCI€BaeMOCTHU
oOyyatomerocs. Bo BTopoM ceMecTpe BBICTaBISIETCS UTOrOBask OLEHKA 3a TEKYIIHUN
CEMECTp U MPUHUMAETCA Y OOyHAOIINXCS SK3aMEH.

[Topsimok  TEKyIIero KOHTPOJS OMNpeAesIeTcs Y4YeOHBIM TUTAaHOM — TIO
crieuranbHOCTH 54.02.01 Jln3aiin (1Mo oTpacisim).

dopmamMu KOHTPOJIS SIBJISTFOTCS:

— YCTHBIU OIPOC;

— MHUCBMEHHBIH OIpoc;

— BBITIOJTHEHUE TIPAKTUICCKUX 3aJJaHUN HA TIPAKTUICCKUX 3aHATHSIX;
— TECTHpPOBaHUE.



1. Ilnanupyemble pe3yJbTaThl
JIN4YHOCTHBIE pe3yabTaThl.

I'pasxcoanckoe socnumanue:
c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYaOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;
MPEACTABICHUE O MATEMATHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYp, SBJICHHH, MPOLEIYp TPakJAaHCKOro 0O0IIecTBa (BBIOOPHI, ONMPOCHI U
mp.);
YMEHHUE B3aUMOJEICTBOBATh C COUUAILHBIMU HHCTUTYTaMU B COOTBETCTBHH C UX
GYHKIUSMU 1 Ha3HAYECHUEM.

llampuomuueckoe eocnumanue:
c(hOpPMUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON UIEHTUYHOCTH;
YBAKEHME K IIPOIIOMY M HACTOSILEMY POCCUNCKOW MaTEMATHUKHU;
LICHHOCTHBIE OTHOLICHUE K JOCTHKECHUAM POCCUUCKHX MATEMaTUKOB W
POCCHICKOM MaTeMaTHYE€CKOW IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cepax SIKOHOMHUKH.

/LlyxoeHo-npascmeennoe eocnumanue:
OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TIOBEJICHMS,
CBSI3aHHOTO C NPAaKTHYECKUM MPUMEHEHUEM JIOCTHKEHUN HAayKu W
JNEATEIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIAJd B IOCTPOCHUE
YCTOMYMBOTO Oy IyIIETO.

Ddcmemuueckoe socnumanue.
ACTETUYECKOE OTHOUICHWE K MHPY, BKIIOYAA JCTETUKY MAaTEMATHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a/1a4, PEUICHUN, PACCyKICHUN;
BOCHPUMMUYHMBOCTh K MATEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Duzuueckoe eocnumanue:
c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHITh MaTEMaTHUECKHUE 3HAHUSI B MHTEPECax
3I0pPOBOT0 M OE30MaCHOT0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY
310pPOBBIO (3A0POBOE NMUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHIN U OTIbIXA,
peryJisipHasi Gpu3ndYecKasi akTUBHOCTB);
(u3nyecKoe COBEPIICHCTBOBAHUE, IIPU 3aHITHUSIX CIIOPTUBHO-03J0POBUTEIILHOM
JESITEIIbHOCTBIO.

Tpyoosoe 6ocnumanue:
TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTH TPYAOIIO0US;
MHTEpEC K pa3auyHbIM chepaM NpodecCHOHaTbHON NeITeIbHOCTH, CBSI3aHHBIM
C MATEMATUKOW U €€ MPUIIOKEHUSIMU;



yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OyAyIIe mpodeccun u peann30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M  CIIOCOOHOCTH K MaTeMaTH4eckoMy OOpa3oBaHUIO |
caMo00pa30BaHUIO Ha MPOTSHKEHNUHU BCEH KHU3HM;

TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B pEIIEHUH MPAKTHUYECKUX 3a/1ad
MaTeMaTH4eCKOM HalpaBJICHHOCTH.

IJKonocuueckoe socnumaHnue:
c(hOPMHUPOBAHHOCTh  JKOJOTUYECKONW  KYJIbTYphl, TIOHUMAaHHUE  BIIASHUS
COI[MAJIbHO-D)KOHOMUYECKUX MPOLECCOB HAa COCTOSHHE MPUPOJHON H
COLIMAJIbHOM CPEIbI;
OCO3HaHUE r100albHOTO XapaKTepa SKOJOTHYECKUX MPoOIieM;
OpHEHTAIlMs Ha NMPUMEHEHUE MAaTEeMATUYECKUX 3HAHUM JJIA pelIeHUs 3a7ad B
00J1aCTH OKPYIKAIOIIEH CPEIbl;
IJJAHUPOBAHHE TIOCTYNKOB M OILIEHKa KX BO3MOXHBIX TMOCIEACTBUI ISt
OKPYXKaKOLIEH CPEIbL.

Llennocmu nayuno2o no3HaHus:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAYKU U OOILIECTBEHHOW MPAKTUKHU;
NOHMMaHHE MaTeMaTHYeCKOM HayKH Kak cepbl 4eIOBEUECKOM NeqaTeIbHOCTH,
ATAIOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl PA3BUTHUS LINBUIIU3AIUY;
OBJIAJICHUE SI3bIKOM MAaT€MATHKU U MaTeMAaTUYECKOW KYJIbTYpPOU Kak CpeJCTBOM
MO3HAHUS MUPA;
TOTOBHOCTh OCYUIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATENbHOCTh
WHJMBUAYAJIBHO U B TpYMIIE.

MeTtanpeaMeTHbIe pe3yJbTATHI.
OBjajieHUe YHMBEPCAJbLHBIMY MO3HABATEILHBIMHY JeCTBUSIMU.

basosvie nocuueckue oelicmeusi:
BBISIBJISITH M XApPaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKH MaTEMaTUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUA MEXAY NOHATUAMU; (OPMYIUPOBATH
omnpenereHuss  MOHATUM;  yCTAaHABIMBAaTh  CYLIECTBEHHbIM  NpPHU3HAK
KJaccu(UKalumMy, OCHOBaHUSA i OOOOLIEHHWS M CPaBHEHUS, KPUTEPHUH
IIPOBOJMMOTIO aHAJIU3A;
BOCIpUHUMATh,  (opMmyiupoBaTb U NpeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPUILIATENIbHBIC, €IMHUYHbIE, YACTHBIE U 00IL1E; YCIOBHbIE;
BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B
(dakTax, TaHHBIX, HAOIIOACHUSIX W YTBEPKACHUSAX; MpeIIaraTb KpUTEPUU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;
JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUEHH 110 aHAJIOTUH;



IPOBOAUTH CaMOCTOSITENIbHO JOKA3aTelbCTBA MAaTEMaTHUYECKHUX YTBEPXKICHUI
(psiMbI€ ¥ OT IPOTUBHOTO), BEICTPAaUBATh apTyMEHTALINIO, TPUBOIUTH IPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBL;
BBIOMpATh CIOCO0 perieHus yueOHoM 3a71auu (CpaBHUBATh HECKOJIbKO BapHAHTOB
peuieHusi, BbIOMpaTh HamOoJiee MOAXOASIIUNA € YYETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHEB).

baszosvie uccneoosamenvckue oeticmsusi:
WCIIOJI30BaTh BOIPOCHl KAaK HMCCIEIOBATEIIbCKANA HMHCTPYMEHT TIO3HAHUS,
dbopMyUpoBaTh  BOMPOCHI, (PUKCHUPYIOIIME TMPOTUBOpeUne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO TMO3UIINI0, MHEHUE;
MPOBOJIUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYCCKOTO OOBEKTa, BJICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, IBJICHUSMH, TTPOIIECCAMH,
CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yjibTaTam
MPOBENEHHOTO HAOMIOACHUS, WCCIENOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;
MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TakKe BBIABUTATH
MIPEATOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Paboma ¢ ungpopmayueii:
BBISIBIISATH JepuinThl MHPOpMAIMK, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;
BbIOMpATh MHGOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(MOPMAIUIO PA3TUYHBIX BUIOB U
dbop™m mpeACcCTaBICHUS;
CTPYKTypUpOBaTh WHGOpPMAIUIO, MPEACTABIATh €€ B pPAa3NUYHBIX (Popmax,
WLTIOCTPUPOBATH TpaPUUeCcKH;
OIICHUBATh HAIEKHOCTh MHPOPMALIUU IO CAMOCTOATENHEHO C(POPMYIHPOBAHHBIM
KPUTEPUSIM.

OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHUBHBIMH 1€ CTBUSIMH.
Obwenue:
BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXICHHUSI B COOTBETCTBUH C YCJIOBHUSIMHU H
IEIsIMU OOIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W TUCBMEHHBIX TEKCTaX, /IaBaTh MOSICHEHUS 10 XOY PEIICHUS 3aa4H,
KOMMEHTHUPOBATH MOJTyYCHHBINA PE3YJIbTAT;
B X0JI¢ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, pelIaeMoi 3adadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TOHUCK
pEIICHUS; COMOCTABIISATh CBOM CYXKIEHHUS C CYKICHUSMH JPYTHX YYaCTHHKOB
nuasnora, OOHapy>XKMBaTh pa3InIUe U CXOACTBO MO3UIINI; B KOPPEKTHOH popme
dbopMyIpOBaTH PA3HOTIACHS], CBOU BO3PAKEHUS;



— TPEACTAaBIATH PE3yNbTaTbl PELICHUS 3aJayd, DKCIEPUMEHTA, UCCIEHOBAHUI,
IPOEKTa; CaMOCTOATEIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C YUYETOM 3a/au
IPE3EeHTAMH U 0COOEHHOCTEH ay TUTOPHH.

OsJagenue YHHUBEPCAJIBbHBIMHA PEryJISTUBHBIMH AEHUCTBUSIMMU.

Camoopeanuzayus.:

— COCTaBJIATH IUJIaH, AJITOPUTM PELICHUsS 3aJayM, BBIOMpATh CIOCOO pEeIIeHUs ¢
y4ETOM  UMEIOIIUMXCS  PEeCypCcOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEUICHUNW C YYETOM HOBOWU
uHbopMaIuu.

CamoxoHmponb:

— BJIJIETh HABbIKAMHU MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUNA U MBICTUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB; BIAJAETh CIIOCOOAMU
CaMONPOBEPKH,  CAMOKOHTPOJsL  Mpolecca U pe3yibTaTa  peHieHHs
MaTeMaTUYECKOM 3a4a4u;

— MPEABUJETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYThH P PELICHUM 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JEATEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJCHHBIX OIIMOOK, BBIBIEHHBIX TPYAHOCTEH;

— OLIEHMBAaTh COOTBETCTBUE pE3yjbTaTa LUEIH U YCIOBHUSAM, OOBSCHATH MPUUUHBI
JNOCTHXKEHHSI WM HEIOCTHKEHHUS PE3yJbTaTOB JIESITEIbHOCTH, HaXOIUTh
OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSTEJIBHOCTD:

— MOHMMAaTh M HUCIOJB30BaTh IMPEUMYIIECTBA KOMAaHAHOM W WHIUBUIYaJbHOU
pa®oOThl TpH peUIeHWH Y4YeOHBIX 3a/Ja4y; MPUHAMATh IeJIb COBMECTHOM
JesITeTbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacpeaesaTh
BUABI Pa0OT, JOrOBapHBATHCS, OOCYXKAATh MPOIECC M pe3yabTaT padoThI;
0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

— y4acTBOBaTh B TPYMNMOBBIX (opMax paboThl (0OCYKACHHsS, OOMEH MHEHHIA,
«MO3TOBBIE INTYpPMbD» ¥ HHBIC); BBHIIOJHATH CBOIO YacTb pPabOTBl |
KOOPAMHUPOBATh CBOM JCHCTBHUS C APYTHMH WICHAMU KOMaHbI; OIEHUBATH
Ka4yeCTBO CBOETO BKJIa/1a B OOIINI MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMMOJCHCTBHUSL.

IIpeameTHbIe pe3yJabTAThI.

«AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIH32»
Tosacnumenvnas 3anucka.
Paznen «Anredpa u Havyajla MaTEMaTHUYECKOTO aHAIM3a» SBJISICTCS OJTHUM M3

HauboJiee 3HAYUMBIX B MPOTrpaMMe CpeAHEro o0Iero o0pa3oBaHus, MOCKOIBKY, C
OJTHOM CTOPOHBI, OH 00eCIeYrBaeT MHCTPYMEHTAJIbHYIO 0a3y IS U3y4eHHUs BCEX

10



€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIpyroid CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHHE O00YYaloUIMXCs HA YPOBHE, HEOOXOIUMOM JIJisi OCBOCHUS
y4eOHBIX KypCOB HH(pOPMATHKH, OOIIECTBO3HAHHWS, HCTOPHH, CIOBECHOCTH. B
pamkax paszzgena «Anredpa ¥ Havajla MaTeMaTHYECKOro aHaJIM3a» O00ydarouiuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HAYKH, KOTOPast OPMYJIUPYET
CBOM JIOCTIKEHUSI B MaTeMaTUYECKOM Gopme.

Pa3nen 3aknagpiBaeT OCHOBY JUIsl YCIICIIHOTO OBJIA/ICHUS 3aKOHAMU (PU3UKH,
XUMHH, OUOJIOTHH, TOHUMaHUS OCHOBHBIX TCHICHITNI YKOHOMUKH U 0OIIIECTBEHHON
KU3HH, TIO3BOJISIET OPUECHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBHIX K KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIOJIb30BaTh UX B MOBCEAHEBHOM ®U3HU. B TOXke Bpems
OBIIaJieHNEe aOCTPAaKTHBIMH W  JIOTHYECKH CTPOTUMH  MaTeMaTHYeCKHUMHU
KOHCTPYKIUSIMA Pa3BUBAET YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh YTBEPXKIICHUS, MCIOJIb30BaTh OOOOIIEHHE U KOHKPETHU3ALUIO,
abcTparupoBaHU€ U aHAJOTUIO, (OPMUPYET KpEeaTUBHOE U KPUTHYECKOE
MblllUIeHHE. B Xozme u3yueHus anreOpbl M Hayad MaTeMAaTUYeCKOro aHallu3a Ha
YPOBHE CpPEIHEro oO0Iero oopa3oBaHUs OOYYArOITUECS ITOJTYYalOT HOBBIA OIIBIT
pelIeHUs] NPUKIAJHBIX 3a/a4, CAMOCTOSTENBHOIO MOCTPOEHUS MAaTeMaTUYECKUX
MOJIEJIE pEAIbHBIX CUTyallud W HHTEPIPETAlMU I[OJYYEHHBIX PELICHUH,
3HAKOMSTCA C IPUMEpPaMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPO/IE, HAYKE U
B UCKYCCTBE, C BbIIAIOIIMMUCS MAaTEMaTUUYECKUMU OTKPBITHUSMH U UX aBTOPaMH.

Pa3zpmen anreOppl W Hayal MaTeMaTHYeCKOro aHaiau3a oOjagaeT
3HAYUTEIBHBIM BOCIMTATENIbHBIM MOTEHIIMAIOM, KOTOPBIM peanu3yeTcsl Kak uepes
y4eOHbII MaTepua, CHOCOOCTBYIOMN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS,
TaK U 4yepe3 crnenupuky yueOHO! AesTebHOCTH, TPEOYIoIEel caMOCTOSATEIbHOCTH,
aKKypaTHOCTH, TPOJODKATEIHHON KOHIIEHTPAIlMA BHUMAHHS U OTBETCTBEHHOCTH
34 MOJyYEHHBIN pE3yJIbTarT.

B ocHoBe Meroaumku o00ydeHusi anreOpe M HadajaM MaTeMaTH4EeCKOro
aHaJIn3a JIKUT AESITETbHOCTHBIN NPUHIUI 00yYEHMUSL.

B crpykType mporpammel mo aiaredpe M HayajaM aHaju3a BbLAEISIOTCA
CIIEYIOIINE COJEPKATEIbHO-METOAUYECKHE JMHUU: «Yucaa U BBIYUCICHUS,
«DyHKIMYU U rpadukn», «YpaBHEHU U HEpaBEHCTBa», «Hayaa maTemarnueckoro
aHanu3a», «MHoecTBa U JIOruKay. [laHHBINA pa3fen sBISETCS MHTETPaTUBHBIM,
IOCKOJIbBKY OOBEAUHSIET B ce0€ COAEepKAaHUE HECKOJBKMX MaTeMaTH4YEeCKUX
JUCUUIUINH: anreOpa, TPHrOHOMETPHUS, MAaTEMAaTUUECKUI aHAIIN3, TEOPUSI MHOKECTB
u apyrue. [lo Mepe Toro kak oOydarommecs OBIaJAEBAOT BCE Ooliee MIMPOKUM
MaTeMaTHYeCKUM anmnapaToM, Yy HHUX TIOCIEJI0BaTEIbHO (QOpPMUpPYETCS U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJENb pEalbHOU
CUTyalluu, IPUMEHATh 3HaHUS, MTOJIyYeHHbIE B YUeOHOM Kypce «Ajiredpa u Havyana
MaTEeMaTHYECKOTO aHaJIHM3ay, JJISl PEIICHUSI CaMOCTOATEIbHO CHOPMYITUPOBAHHON
MaTeMaTHYECKOH 3a7auu, a 3aTEM HHTEPIPETUPOBATh NOJYUEHHBIA PE3YyJIbTaT.

CopepxarenpHo-MeTOIMYECKAsl TUHUSA «Hucna M BBIYMCICHUS 3aBEPILACT
(opMUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JAEHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiero
oOpazoBanusi 0cob0e BHHMMaHUE yjaensercs (HOPMHUPOBAHMIO  IPOYHBIX
BBIUMCIIUTEIBHBIX HABBIKOB, BKJIIOYAIOIINX B CeOS HMCMOJIB30BAHUE Pa3IMUHBIX
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(opM 3anucH AeHCTBUTENBHOIO YNCIIA, YMEHUE PALIMOHATIBHO BBIIIOJIHATh JEHCTBUS
C HUMH, JeJaTb NPUKUIKY, OLEHUBaTh pe3ynabTaT. OOydaromuecs MOIydaroT
HABbIKM MPHUOMIKEHHBIX BBIYMCICHUHN, BBIMOJHEHUS] JACUCTBUNA C YHCIAMH,
3allMCaHHBIMU B CTaHJAPTHOM (opMe, UCTIOIB30BaHUsI MAaTEMAaTHUYECKUX KOHCTAHT,
OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUMN.

CopnepxarenpHasi JIMHAS «YPaBHEHHS W HEPABEHCTBA» peau3yercs Ha
OPOTSUKEHUH BCETO OOYyYeHHMsI, IMOCKOJbKY B KaXJAOM paszjesie MNporpaMMbl
IPEyCMOTPEHO PELICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIaMHU PELIEHUsI LENbIX, PalMOHAJIbHBIX, HPPAIMOHAIIbHBIX,
MOKAa3aTeNIbHbIX, JIOTAQpU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YpPaBHEHHUI,
HEPaBEHCTB U UX cucTeM. [loydeHHble yMEHUS UCTIONIb3YIOTCS MIPU UCCIIEI0BAHUN
GyHKLIMHA C TOMOILBIO MPOU3BOAHON, PEUICHUH MPUKIAIHBIX 3a/Ja4 W 3aj]ad Ha
HAaxXOXXJE€HUE HauOONbIIMX M HAUMEHbIIMX 3HauyeHUW QyHkuuu. [lanHas
collep)kareibHasl JIMHUSA BKJIIOYAaeT B ce0sd Takke (QOpMUpOBAHUE YMEHHH
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALHOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHUM, a TaKXE BBIPAKEHUH,
COJIepKallMX CTerneHu u Jjorapudmbl. brarogaps u3yudeHuro anreOpandecKkoro
MaTepuasa IpOUCXOAUT AajibHElIIee pa3BUTHE AITOPUTMHUECKOT0 U a0CTPAKTHOTO
MBILUIEHUST 00y4aromuxcs, (GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PaCCYKICHHH,
paboThl C CHUMBOJBHBIMU (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB. AJlreOpa npeaaraeT 3pQpeKTuBHbIC
WHCTPYMEHTBl JIJIl pELIEHUs] MNPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJIAIHO IEGMOHCTPUPYET CBOM BO3ZMOYXHOCTH KaK A3bIKa HAYKH.

CopnepxarenpHo-MeToguueckas JUHUS «DyHKIMM © rpaduKu» TECHO
NeperuieTaeTcs ¢ APYrUMH JIMHUAMH JAHHOM paszienia mporpaMMbl, MOCKOJIBKY B
KaKOM-TO CMBICIIE 33aJa€T MOCIIEI0BAaTEIbHOCTh U3yUeHUsl MaTepuana. M3ydenue
CTENIEHHOM, MM0Ka3aTeIbHOM, Jorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHUH,
UX CBOWCTB U TpaMKOB, UCMOJIb30BaHNE (DYHKIMN JIUIs PELIEHUs 3a/1ad U3 JIpyruxX
y4€OHBIX MPEAMETOB U PEAJbHOW >KM3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM
aHaJIM30M, TaK U C pELIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu sTom Oomblioe
BHUMaHue yjaensercss (HOpMHUpPOBaHMIO yMEHMsI  BblpaxaTb  (OpMyJiamMu
3aBUCHUMOCTH MEXAY pa3JIMYHbIMU BEJIMYMHAMM, HCCIEIOBATh IIOJyUYEHHBIE
(GyHKIMM, CTpOUTh UX rpadguku. MaTtepuan coiepKaTeslbHON JIMHUM HAlleJIeH Ha
pa3BUTHE YMEHUN W HABBIKOB, IMO3BOJSIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEKIY
BEJIMYMHAMU B PA3IMYHON (OopME: aHATUTUUYECKOM, Tpadudeckoii u cinoBecHoi. Ero
U3y4EHHE CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHHUS, CTIOCOOHOCTH K
0000IIEHNIO U KOHKPETH3alU1, UCII0JIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas JuHUS «Havana mMaTeMaTHYECKOTO aHAIM3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YYaroIMMCsl, y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTpOUTH I'papuKu PYHKLIMNA, OIPEAENIATh UX HAUOOJIbIINE U HAMMEHBIINE 3HAYECHNUS,
BBIUUCIIATH IIOMaAd QUIyp U OOBEMBI Tel, HAXOAUTb CKOPOCTH U YCKOPEHUs
npoueccoB. CoaepkarenbHast JINHUSA OTKPbIBAET HOBBbIE BO3MOXHOCTU ITOCTPOECHHUS
MaTEMaTUYECKUX MOJIeJIe pealbHbIX CHUTYyalluid, HAXOXXJIEHUS HaWIy4dlIero
peuieHus B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMHYECKHUX, 3aJaydax.
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3HaKOMCTBO C OCHOBAMHM MAaTE€MaTHYE€CKOTO aHaIHu3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOrO,  (HOPMANTBHO-JTOTHYECKOTO M KPEAaTHBHOTO  MBINIJICHUS,
(bopMHUPOBAHUIO YMEHUI PACTIO3HABATH NIPOSBIICHUS 3aKOHOB MATEMAaTHKHU B HAyKe,
TeXHUKEe W HucKyccTtBe. OOywaromuecs Y3HAIOT O BBIJIAIOIIUXCSA pe3yJIbTaTax,
MOJIYYCHHBIX B XOJI€ pa3BUTHS MAaTEeMATUKHU KaK HAYKH, U UX aBTOPaX.

ConeprxatenbHO-METOAUYEeCKast TMHUS « MHOXKECTBA U JIOTUKA» B OCHOBHOM
MOCBAIIIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEICTABIICHUS] TIPOHM3BIBAIOT BECh KypC MaTEMaTUKH M TIpejararoT HanOoliee
YHUBEPCAIBHBIA S3BIK, OOBCAMHSIONIMH BCE pas3feibl MaTeMaTUKH H e
NPWIOKEHUH, OHM CBS3BIBAIOT Pa3HbIC MAaTEMaTHYCCKUC TUCIUILIMHBI B €IUHOE
nenoe. [loaToMy BaxKHO JaTh BO3MOXKHOCTh 00yJaroIeMycsi TOHUMAaTh TEOPETHUKO-
MHO>XCCTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKH M HWCIOJIb30BaTh €ro s
BBIPOKCHUSI CBOUX MBICIICH.

B paznene «Anrebpa u Hadaga MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJCIUPOBAHUS, KOTOPBHIE IPU3BAHbBI
chopMHUpOBaTh HABBIKK MMOCTPOCHUS MOJIECTICH PeaIbHBIX CUTYAIINi, UCCIIEIOBAHUS
TUX MOJENIe C MOMOIIBI0 ammapara ajareOpbl U MaTeMaTHYECKOTO aHallu3a U
WHTEPIPETALNH TTOJTYYCHHBIX pe3yJIbTaToOB. Takue 3a7aHus BIUICTCHBI B KAXKIbINA U3
pa3liesoB MPOTPaMMBbI, MOCKOJBKY BECh MaTepuaj IMUPOKO HUCIOJIb3YETCs IS
peleHusl TmpUKIaAHbIX 3anad. [Ipu pemieHun peanbHBIX MPAKTUYECKUX 3a]ad
oOyuaronecs pa3BUBAIOT Ha0JII0/1aTeNIbHOCTb, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HUCIIOIL30BaTh aHAJOTHUIO, 0000UIaTh U
KOHKPETU3UPOBaTh MpobieMy. JlesITenbHOCTh 10 (OPMHPOBAHHUIO HABHIKOB
peIeHUs MPUKIIATHBIX 3a/1a9 OPTaHU3YETCS B MPOIIECCE N3YUSHUS BCEX TEM paszeia
«Anre0Opa 1 HaYajla MAaTeMAaTUYECKOTO aHaTTN3ay.

Conep:xkanue o0y4eHusl.

Yucaa 1 BIYUCTCHUSA.

Pannonanbupie uncna. OOBIKHOBEHHbBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OCCKOHEUHbIE  MepuoAuvecKkue aApodbu. ApudMeruyeckue  omnepauuu ¢
palMOHANIBHBIMU YHUCIIAMU, TPE0Opa30BaHMs YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipo0elt U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHBIX OTpacliien
3HAHUU U PEATbHOM )KU3HH.

JlelicTBUTENbHBIE 4YHWCa. PanuOHAIbHBIE W HWppalHMOHAIBHBIC YHCIIA.
Apudmernueckue ornepanud ¢ JeUCTBUTEIbHBIMU Yuciaamu. [IpubmmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yIbTaTa BEIYMCICHHM.

Cremenp ¢ nensiM  mokazateneMm. CraHpaptHas ¢Gopma  3amucH
JNEUCTBUTENHLHOTO uucna. Mcmonp3oBaHme moaxojsmied  (GOpMbl  3alucu
JNEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3aad W NPEACTaBICHUS
JAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypalbHOM  cremeHu. JledcTBus ¢
apru(pMETUIECKUMU KOPHSMU HaTypaJIbHOM CTEIIECHHU.

CuHyc, KOCUHYC M TaHT€HC YMCIIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC,
apKTaHT'€HC YHCJIIOBOTO apryMEHTa.
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YpaBHeHUs U HEPABEHCTBA.

ToxnaecTBa U TOKIECTBEHHBIE TIPEOOPA30OBAHUSI.

[IpeobpazoBanme TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETpHUUECKHE (HOPMYIIbI.

YpaBHeHUEe, KOpeHb ypaBHEHMA. HepaBeHCTBO, pelleHHME HEpPaBEHCTBA.
MeToa uHTEpBaNOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHnEe ypaBHEHUN U HEPABEHCTB K PEUIEHUIO MATEMATUYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTeil HAyKU U PeabHOU KU3HH.

DyHKIUMU U TPapUKH.

Oyukiuysa, cnocodbl 3amanus (ysknuu. ['padux dyskuuu. Bzaumuo
oOpaTHbIe PYHKITUH.

OO6nacth omnpezeneHuss 1 MHOXKECTBO 3HaueHUi (yukimu. Hymu dyHkmm.
[IpomexxyTku 3HAKOMOCTOSHCTBA. UETHBIE U HEUETHBIE (PYHKITUH.

Crenennas GyHKIUS ¢ HATYpaJIbHBIM M IIeJIbIM TTOKa3aTeneM. E€ cBolicTBa u
rpaduk. CoiicTBa u rpauK KOPHS N-OM CTEIEHHU.

Tpuronomerpruyeckass OKpPYXKHOCTb, OIpPEACICHUE TPUTOHOMETPHUUECKUX
(yHKLIHNA YUCIOBOIO apryMEHTa.

Hauana mareMaTH4eCKOIro aHAJIH3A.

ITocnenoBaTenbHOCTH, COCOOBI 3aJaHus MIOCJIEI0BATEIILHOCTEN.
MOHOTOHHBIE TTOCIEIOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETpUIECKas MPOTrpeccu. beckonedHo yObIBaroIIast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX MPOLEHTOB. VcCroiab30BaHWE MPOrPECCUU IS
pelieHns peallbHBIX 3aJ1au MPUKIIAIHOTO XapaKTepa.

MHoxecTBa M JIOTHKA.

MHoO»XecTBO, omepanuu Haja MHOXkecTBamH. [(uarpammel Oinepa—BenHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmapara il ONUCAHHUS PEabHbIX
MIPOIIECCOB U ABJICHUM, TPU PEIICHUH 33/1a4 U3 APYTUX YUYECOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTeIbCTBO.

Yucaa v BIYUCICHUSA.

HarypanpHble u nensie uncina. [Ipu3Haku 1eJIMMOCTH LENBIX YUCEN.
CreneHb ¢ palMoOHaIbHBIM MOKa3aresieM. CBOWCTBA CTEIICHU.
Jlorapudm yucna. JleciTuuHbie U HATypaATbHBIE JIOTaApU(PMBI.

YpaBHeHUs U HEPABEHCTBA.

[IpeobpazoBanue BhIpaKeHUH, COACPIKAIIUX JTOTapU(PMBI.

[IpeoOpazoBanue BBIpAKEHUH, COJAEPIKAIIUX CTEMEHH C palMOHATBHBIM
MTOKA3aTEIIEM.
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUI. Penienre NpukiIagHbixX 3aa4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucteMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHnue  ypaBHEHHWI, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAYKU U peaibHOM KU3HU.

DyHKIUU U TPapUKH.

Oyukuusa. [lepuoanueckne ¢GyHkuuu. [IpomMeKyTKM MOHOTOHHOCTH
byukiuu. Makcumymbl 1 MUHUMYMBbI (yHKiud. HauOosiblliee M HanMeHbIIEe
3HaueHUEe (PYHKIIMU Ha POMEKYTKE.

Tpuronomerpuueckue QPyHKITNN, X CBONCTBA U TpaUKH.

[TokazaTtenbHas u norapudmudeckast GyHKIINH, UX CBOMCTBA U TpadUKH.

Ucnonp3oBanue rpadukoB PYHKIUN IJIs1 pelICHUs YPABHEHUM W JIMHEHHBIX
CUCTEM.

Wcnonb3oBanne rpadguxoB (GyHKUIUN Ui MCCIEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMUKAIOT MpU PEUICHUM 3alad U3 JPYruX Yy4eOHbIX
IIPEIMETOB U PEAIBHOMN KU3HU.

Hayana mareMaTH4eCKOI0 aHa/IU3a.

HenpepsiBHble (pyHKIIMH. METOA HHTEPBATIOB JJIs PEIICHUS] HEPABEHCTB.

[IpousBogHass QyHkuuu. I'eomeTpuueckuii ©  (PU3HYECKUH  CMBICTT
IIPOU3BOTHOM.

[IpousBogubsie  sneMeHTapHBIX  GyHKIUH.  DopMynbl  HaXO0XKICHUS
IPOU3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIUH.

[IpumeHeHne Npon3BOAHON K UCCIEIOBAaHUIO (PYHKIMM HA MOHOTOHHOCTB U
sKcTpeMyMbl. HaxoxieHne HanboJbIero 1 HauMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE.

IIpuMeHeHre TPOU3BOAHON JUIsI HAXO0XKJICHHS HAWIIy4dllero pEIICHHs B
IPUKIAAHBIX 3a7adax, Ui OIpPEACIICHHs CKOpPOCTH IIpolecca, 3aJaHHOIO
dbopmyIion Uiu rpapuKoM.

ITepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuueckuii U (PU3MYECKUil cMbICI. Brruucienue
uHTerpana no popmysne Hototona—JlelOuuma.

IIpeameTHbIe pe3yabTaThl.

Yucya 1 BBIYUCIEHUA:
— OIlepUpOBaTh TMOHATUAMHU: pAIMOHAIBHOE W  JCHCTBUTEIIBHOE  YHUCIIO,
OOBIKHOBEHHAsI M IECSITUYHASL IPOOb, MPOIEHTHI;
— BBINOJIHITH apupMETHICCKUE onepanuu c palroOHaIbHBIMU u
JICUCTBUTEIBHBIMHU YHCJIAMHU,
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BBHITIOJIHATh TMPUOIKEHHBIC BBIYUCIICHUS, WCIIONB3YS TMPABWIA OKPYTJICHHS,
JienaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BHIYMCIICHHIA;

OTIEpUPOBAThH MOHATHSIMH: CTETICHD C IIEJBIM IMOKa3aTelleM, CTaHaapTHas popMma
3aMMCy ICUCTBUTEIBHOTO YUCIA, KOPEHb HATypalbHON CTENEHH, UCTIOIb30BaTh
MOAXOJSIIYI0  (OpMYy 3alMCH  JICUCTBUTCIBHBIX YHCENI JUIS  PEIICHHUS
MPaKTUYCCKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX;

OTIEpUPOBATh TIOHITHSMHU: CHUHYC, KOCHUHYC M TaHT€HC TPOU3BOJBHOTO YTJa,
WCIIOJIb30BaTh  3alliCh  MTPOU3BOJIBHOTO  yrila  4epes oOpaTHbIE
TPUTOHOMETPHUUECKHE PYHKITNU;

OTICPUPOBATH MOHATUSIMHU: HaTYPaAIbHOE, IIEI0¢ YUCIIO0, UCIIOJIB30BATh IPU3HAKH
JETMMOCTH TETBIX YHCEI, PAa3J0KEHHWE 4YKCIIa Ha TPOCThIC MHOKUTEIH IS
pelieHus 3a1ay;

OTICPUPOBATH MOHATHEM: CTEIIEHB C PAIIMOHATBLHBIM ITOKa3aTeJIeM;

OTIEpUPOBATh TOHATHAMU: Jorapudm uucia, IECATUYHBIE W HaATypajbHBIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA:
ONEPUPOBATh TMOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJOE,
palMOHAIBHOE, MppauoOHaIbHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHNUE;
BBINOJHATh MpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUN M pellaTh
TPUTOHOMETPUYECKUE YPABHEHU;
BBIMOJHATh MpeoOpa3oBaHUsl 1ENIbIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDQKEHUM W pelmaTb OCHOBHBIC THUIIBI IEJIBbIX, pPalUOHAIBHBIX W
VppaLMOHAIbHBIX YPABHEHUN U HEPABECHCTB;
IIPUMEHSTh YPAaBHEHUS U HEPABEHCTBA JUIsl PEIICHHUS] MATEMAaTHYECKUX 3a7a4 U
3aJlay U3 pa3JuvHbIX 001acTel HAyKH U peabHOW KU3HH;
MOJIEJIMPOBATh pealIbHbIE CUTYallMH Ha SI3bIKE aIreOpbl, COCTABISATh BbIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJaud, HMCCIEAOBATb IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAaHUEM alapara ajreopsl;
NPUMEHSATH CBOMCTBA CTETICHU JJISl MPEOOPA30BaHMsI BEIPAKEHHI, OTIEPUPOBATH
MOHATHSIMU: IOKA3aTENbHOE YPABHEHHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI
IIOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB;
BBIMOJIHATh  NPEOOpa3OBaHMsI  BBIPAKEHUM, COAEpXKAIUX  JIOTapU(MBI,
ONEpUpPOBaTh MOHATUSAMHU: JIOrapu(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO,
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB;
HaXOJUTh PEIICHUS POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
ONEPUPOBATh IOHATUSAMHU: CUCTEMA JIMHEMHBIX YPAaBHEHHU M €€ pEIICHHE,
VCIIOJIB30BaTh CHCTEMY JIMHEHWHBIX YPaBHEHMM JUISl PELICHUS NPAKTHYECKUX
3a1auy;
HaxXOJUTh PELICHUs INPOCTEHIIMX CHCTEM M COBOKYIIHOCTEH pPalMOHAJIBHBIX
YPaBHEHUH U HEPABEHCTB;
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MOJCJINPOBATH PCAJILHBIC CUTYAlluH Ha A3bIKC aJ'IF66pBI, COCTaBJIATDH BbIPAKCHUS,
YPaBHCHUA, HCPABCHCTBA MW CHCTCMbI II0 YCIIOBHUIO 3ajadv, HCCIICI0BATDH
IMOCTPOCHHBIC MOACJIN C UCITOJIb30BAHUCM allllapara aHFe6pr.

DyHKUMU U rpauKku:
ONepUpOBaTh MOHATUAMHU: (DYHKIMS, CHOCOObl 3agaHus (YyHKIHMHU, 00JIacTh
ONpEJENeHUs] U MHOXKECTBO 3HAaueHUU (pyHKIMM, rpaduk QyHKIUHU, B3AUMHO
oOpaTHbIe (PYHKIIUY;
ONEPUPOBATH MOHATHAMH: YETHOCTh U HEUETHOCTh (YHKIMH, HYJIH (QYyHKLUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
UCIIOJIb30BaTh Tpadpuku (yHKIMMA 7151 pellieHUs] ypaBHEHUM;
CTPOUTh M YUTATh TpadUKU JTUHEHHOW (YHKUMHU, KBAAPATHUYHON (DYyHKLMH,
CTENEHHOU (PYHKIMU C LIEJIBIM [TOKA3aTeNIeM;
UCIONB30BaTh Tpaduku (QyHKUMH g UCCIENOBaHUS IMPOIECCOB U
3aBUCUMOCTEH MpHU peUIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U pealbHON
KU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]ly BEJIMUYMHAMY;
ONepupoBaTh  MOHATUSAMHU:  Iepuoanyeckas  (QyHKUUS,  MOPOMEXYTKH
MOHOTOHHOCTH ()YHKLIMHM, TOYKH DOSKCTpeMyMma (QYHKUHUH, HauOObIllIee MU
HaMMeEHblllee 3HayeHuss (YyHKIUM Ha MPOMEXYTKE, HCIOJIb30BaThb WX IS
UCCIeI0BaHNs (PYHKIMH, 3aJaHHOI rpaduKoM;
OIEpUpPOBaTh MOHATUSAMHU: TpaUKU MOKa3aTelIbHOM, JorapupmMuyueckol u
TPUTOHOMETPUUYECKUX (PYHKLIMN, N300pakaTh UX Ha KOOPAMHATHOMN IJIOCKOCTH
Y UCIIOJIB30BaTh JUIS PEIICHNs YPAaBHEHUN U HEPABEHCTB;
nU300pakaTh Ha KOOPAMHATHOMN MIOCKOCTU TpadUKH JTUHEHHBIX YpPaBHEHHNA U
UCITIOJIB30BATh UX JIJISl PEIICHUS CUCTEMbI JIMHEHHBIX YPABHEHHI;
UCIIONIB30BaTh Tpaduku (QyHKIUN IS HWCCICTOBAHUS  MPOIECCOB M|
3aBHCHUMOCTEH U3 IPYTUX y4eOHBIX AUCIUTUINH.

Hauajna MmaTeMaTHyecKOro aHajiM3a:
ONEPUPOBATh  TMOHATHAMHU:  TOCIIEIOBATCILHOCTh, apudMeTHUecKas W
reoMeTpUUecKasi poOrpeccuu;
OTICpUpPOBATh  TOHATHUSAMHU: OECKOHEYHO  YOBIBAIOMIAs T'€OMETpUYECKas
porpeccusi, CyMMa O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCUH;
3a/1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMUA CTIOCO0AMH;
MCIOJIb30BaTh CBOMCTBA IOCJEIO0BATEIILHOCTEN W IMPOTPECCU MU PEIICHUS
peAIBbHBIX 33]1a4 MPUKJIIATHOTO XapaKTepa;
OTICpUPOBATh TOHATHSAMHU: HEMpepbiBHAS (DYHKIUSA, MPOU3BOAHAS (DYHKIIHUH,
UCITOJI30BaTh TEOMETPUYECKHA M (U3UYECKUN CMBICT TIPOU3BOIHON IS
pELIeHUs 3a1aY;
HaxOJUTh MPOU3BOIAHBIC SJIEMEHTAPHBIX (YHKIMH, BBIUUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA;
WCIIOJI30BaTh MPOU3BOIHYIO JJIsI UCCIICIOBaHUS (PYHKIIMM HA MOHOTOHHOCTh U
KCTPEMYMBI, IPUMEHSTh PE3YIbTAThl UCCIAEI0BAHUS K TIOCTPOCHUIO IPaUKOB;
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— HCHOJIb30BaTh MNPOW3BOJHYIO JUISI HAXOXJICHUS HAWIYUIIEro pPEUIEHUS B
MPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKHX, 33]a4ax;

— OIepUpoBaTh MOHATUAMH: MEepBOOOpa3Hasi W MHTErpaji, I[OHUMATh
reOMEeTPUYECKUIN U (PU3UYECKUI CMBICIT HHTETpasa;

— HAaXOAWUTh MEPBOOOPA3HbIE AJIEMEHTAPHBIX (DYHKIUH, BHIYUCISTH UHTErPAI 10
dbopmyne Herorona—JleiiOnuia;

— pewmarb NPUKIAJHBIE 3aJ1a4d, B TOM YHUCIIE COLMAJIbHO-3KOHOMUYECKOIO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMA MaTEeMAaTHYECKOTO aHAIN3a.

MHo:xecTBa H JIOTHKA:
— OIEpUPOBATH MOHATUAMU: MHOKECTBO, ONEPAIIMN HAJl MHOKECTBAMU;
— HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmnapar JJisl ONKMCAHUS PEalbHbIX
IIPOIIECCOB U SBJICHUMN, TIPU PEIICHUH 33J1a4 U3 APYTUX y4eOHBIX MPEIMETOB;
— ONEpUPOBATh NOHATUAMU: ONIPEICIICHUE, TEOPEMA, CIICICTBUE, TOKA3ATEIbCTBO.

«I'eomerpus»

loacnumenvhaa 3anucka.

BaxkHoCTh paznena reoMeTpuu 0OYCJIOBJIEHA MPAKTHYECKON 3HAYMMOCTBIO
METaNpeAMETHBIX W MPEIMETHBIX pe3yJbTaTOB OOy4Y€HUsS TE€OMETpPUH B
HalpaBJI€HUW  JIMYHOCTHOTO  pa3BUTUs  oOywaromuxcs,  (QOpMHUpPOBaHUS
(YyHKLIHMOHAJIBHOM MaTeMaTH4YEeCKOM T'pPaMOTHOCTH, W3Y4YEHHUS JPYTUX Y4eOHBIX
aucHMIUIMH. Pa3BuTre y oOyuaromuxcst IpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH
U TNPOUCXOXKJIEHUU TE€OMETPUUYECKMX aOCTpakUui, COOTHOLIEHHH PEATBHOIO HU
UJCATbHOIO, XapakTepe OTPAKEHUS MAaTeMaTUYECKOW HAayKOW SBJICHUU U
IIPOLIECCOB PEaJbHOI0 MHUpa, MECT€ TIE€OMETPUHM B CHUCTEME HAyK W pPOJHU
MaTeMaTH4eCKOro MOJEIMPOBAaHUs B HAy4YHOM II03HAHUM U B IIPAKTHUKE
croco0cTByeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YUAIOUINXCS, a TAKKE
Ka4yeCTB MBILIUICHUS, HEOOXOAUMBIX JIJIs aJaliTAllMM B COBPEMEHHOM OOIIECTBE.

['eomeTpus obecnieunBaeT BO3MOXKHOCTh HM3yU€HHUS KaK JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMAaHUTAPHOM.

Jlormdeckoe MbIIIeHHE, (OPMHUPYEMOE MPU HM3YYCHUH OOYYaArOIIUMUCS
MOHSATUWHBIX OCHOB F€OMETPUU U ITOCTPOCHUH LEMIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELICHHs TeOMETPUYECKUX 3a7ad, YMEHHME BBIIBUIaTbh M OIPOBEPraTh
TUITOTE3bl HETMOCPEICTBEHHO HCIOIB3YIOTCS INPU PELICHWH 331a4 E€CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHre OpUEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JaCTSAX AESITENBbHOCTH 4yesoBeka. OpHEHTalMsl 4elloBEKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAlIbHOrO ObITHs, ¢dopMa
OTPaKEHUsI OKPYKAIOIIETO MHUpPA, YCIOBHUE YCIICIIHOIO ITO3HAHWS U AKTUBHOIO
npeoOpa3oBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSET pa3Hble BUbl YUEOHOH U TPYIOBOU AESITEIBHOCTH, SIBJISAETCA
OIHUM U3 MpOo(ecCHOHANIPHO BaXKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBINUICHHS  Kak
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Pa3HOBUAHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B

MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAaIIPaBJIEHUSIM.

Lens ocBoenust pasnena «l'eomerpus» Ha 0a30BOM YpOBHE OOYy4YEHHS —
o0meobpazoBateibHOE U OOMICKYJIBTYPHOE pa3BUTHE OOYUYaIOIMIUXCSA Yepe3
oOecrieueHne BO3MOYKHOCTH NMPUOOPETEHUST M UCIOJB30BaHUS CHCTEMATHYECKUX
reOMETPUUECKUX 3HAHUI U JeHCTBUM, crieu(UIHBIX TEOMETPHH.

[IpuopuTeTHBIMM 3aJadaMH OCBOEHHUSI ydeOHOro Kypca «I eomerpum»
SBJISIFOTCSL:

— (opmupoBaHHUE MPEACTABICHUS O TEOMETPUN KAaK YaCTH MUPOBOM KYJIBTYpbI U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIINM MUPOM;

— (opmupoBaHue MpenCTaBICHUS O MHOTOIpAaHHUKAX W TejaxX BpallleHus Kak O
BOKHEUIINX MAaTEMaTUYECKUX MOJENSX, IMO3BOJIIOIIMX ONMUCHIBATh U U3y4aTh
pa3HbIE SBJICHUS OKPYIKAOIIET0 MHUPA;

— (QopMupoBaHuE YMEHHS paclO3HABaTh Ha YepTexax, MOJACIAX U B pEealbHOM
MHUpPE MHOTOTPAHHUKH U TeJla BpPalllCHHUS;

— OBJIQJICHUE METOJaMU pEIIECHUs 3a/Jady Ha IOCTPOCHUS Ha HU300pAKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

— ¢dopmupoBaHMe  yMEHHS ~ ONEPUPOBaTb  OCHOBHBIMU  IOHSATUSIMH O
MHOTOI'PAaHHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

— OBJIQJICHUE AJITOPUTMAMM PEUICHUS OCHOBHBIX THUIOB 3aAad, (GOpMHUPOBAHUE
YMEHUS MPOBOJAUTH HECIIOKHBIE T0KA3ATENbHBIE PACCYKICHUS B X0J1€ PELICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPKAHUEM;

— pa3BUTUE HUHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOyuaromuxcs,
NIO3HABATEJIbHOM AaKTUBHOCTH, HCCIEAOBATEIIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJICHUS;

— (QopMupoBaHue (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHON TI'€OMETPUU:
YMEHHUE pACIO3HABATh MPOSBIECHUS T'€OMETPUYECKUX IOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEAJIbHBIX KU3HEHHBIX CUTYALMIX U ITPU U3YUEHHUH JIPYTUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEM U 3aKOHOMEPHOCTEM,
(OpMyIUpPOBATh UX HA A3BIKE TEOMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIENH,
IPUMEHATH OCBOEHHBI I€OMETPUYECKHI ammapar i pelleHus MNpPaKTHKO-
OPUEHTHUPOBAHHBIX 337a4, HWHTEPIPETUPOBATh U OLEHHUBATh IOJIYYEHHBIE
PE3YJIbTATHI.

OTIMYUTENBHON 0COOEHHOCTHIO MPOTPAMMBI TI0 TEOMETPUH SBIISETCS

BKJIFOUEHHE B KypC CTEPEOMETPUH B HaYajle €ro U3y4YEHUs 3a/1a4, peIIacMbIX
Ha YPOBHE MHTYMTHBHOI'O NO3HAHMS, U ONpPEAEIEHHBIM 00pa30M OpraHMU30BaHHAas
paboTta Hax HUMH, UTO CIIOCOOCTBYIOT  Ppa3BUTHIO  JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'O  MBIIIJIEHUS, CTUMYJUPYET TNPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YUYECHHIO IIPEIMETA.

[Ipennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOYy 0OOy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUU Y
o0y4aromuxcsi B Kypce CTEpPEOMETpUU MPOBOJUTCS 3a CUET pelIeHUs 3a7ad Ha
CO3/aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
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IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za HPOBOAMTCS C ONOpPOM Ha
HaTJSAHOCTD, @ ONEPUPOBAHKUE 0OPA30M — B YCIOBHUSAX OTBJICYEHUS OT HATJISITHOCTH,
MBICJIEHHOTO U3MEHEHMS €ro HCXOAHOTO COACPIKAHUS.

OCHOBHBIMU COZIEpKATEIbHBIMU JTUHUSAMH paszena «l'eoMeTpusd SIBISIOTCA:
«Mmnororpanaukn», «lIpsiMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY.

Copepxanue o0y4eHmusl.

IIpsiMmble U IIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE  TIOHATHS  CTEpeOMETpUH. Touka, mOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHE NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
MapajuieJibHble M CKpeluBaromuecs npsMbie. [lapamiensHOCTh OPSAMBIX U
IUDIOCKOCTEW B IPOCTPAHCTBE: NaApajUIeIbHbIE NPsIMbIE B  IIPOCTPAHCTBE,
MapAJUIEIBHOCTh TPEX MPSMBIX, NAPAIIIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM, YIOJd MEXAY NPSMBIMU B IPOCTPAHCTBE.
[TapaiuteIbHOCTh MIIOCKOCTEN: NTapaJuIebHbIE IIJIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
riockoctet. [lpocTeiiime mpocTpancTBeHHbIE (PUTYPBI HA TUIOCKOCTHU: TETPadIp,
KyO, mapasuiesienurie]l, 1I0CTPOCHUE CEUEHUN.

[leprieHIMKYASAPHOCTH NPSAMOM U TUIOCKOCTH: MEPIICHANKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE M TNEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO, JABYIPAaHHBIA  YrOJ, JIMHEWHBIM YyTrOJl  JBYTPAHHOrO  yIJia.
IlepnieHaAUKyISp M HAKJIOHHBIE: PACCTOSSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHUE
OT MIPSIMOM JI0 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TIIIOCKOCTh. [lepneHaAnKyIsipHOCTh
IJIOCKOCTEW: MPU3HAK NEPHEHAUKYISIPHOCTU ABYX MuIockocTel. Teopema o Tpéx
MEPIEHIUKYJISIPaX.

MHoOrorpaHHuKH.

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
Mpu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MpsiMas U HAKJIOHHAsl MPU3MbI, OOKOBas U
MOJTHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienune u ero cpoucrea. I[lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUJbI, OOKOBAsl U MOJIHASI TOBEPXHOCThH MUPAMHU/IbI, IPABUIIbHAS U
yceu€HHasi nupamMuga. OIJJEMEHTbl TMpu3Mbl H nupamuabl. [IpaBunbHBIC
MHOTOTPAHHHUKU: TOHATHE NMPaBUIBHOIO MHOTOIpaHHUKA, MPAaBUJIbHASA MPU3MA U
NpaBWJIbHAS MHUPAMHA, NPABUIIbHAA TPEYroJibHas MHUpPaMHIA W TPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.
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CummeTprst B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, IPSMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MUPAMHUJIAX, TapaJJIEIECHUIEAaX, TPABUIIbHBIX
MHOI'OTPAaHHHKAX.

Boruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHamu, VTJIbL
[Tnomans OGOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBL,
IUIONIA/Ib OCHOBAaHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAiMoit mpu3msbl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPAaBUIBLHOW MNHUpPaMHUABI, TeOpeMa o
mIomaau yceu€HHnoi nupamuapl. [lonsitue 00 o0béme. O0BEM mUpamMuIbl, TPU3MBI.

[Tono6usie Tenma B mpocTtpaHcTBE. COOTHONIIECHUS MEXAY IUIOMAaAIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Tea Bpamenus.

Huimanpryeckas ITOBEPXHOCTb, oOpasyroiue HUJIMHIPUYECKON
MOBEPXHOCTH, OCh IIWIMHIPUYECKON moBepxHOCTU. [lunuHAp: ocHOBaHHS U
OOKOBass IMOBEPXHOCTb, OOpa3yiomias W OChb, IUIOIIAJAh OOKOBOW M TIOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3ylonue KOHNYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH moBepxHocTU. KoHyc: OcHOBaHME U BepIInHA, 00pa3yromas
1 OCh, TIOIIAIb OOKOBOM 1 MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
Y BBICOTA, OCHOBaHMS M OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paadyc, AUaMETp, IUIONIaAb MOBEPXHOCTH CREpHI.
B3anMHoe pacrosoxkenue chepbl U IIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe,
IJI01a/1b CEphI.

N3o0paskeHre Te BpalleH:s Ha TNIOCKOCTH. Pa3BépTka MuIMH/Ipa ¥ KOHYCA.

KoMmOvHanum Ten BpamieHus W MHOTOTPAHHUKOB. MHOTOTpaHHWK,
OMMMCAHHBIA OKOJIO cdeprl, cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WM TEJO
BpaIeHUsI.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
MPSIMOYTOJILHOTO Tapajiesnenunena u ciaeAcTBus u3 He€. OO0bEM HUIUHIpA,
koHyca. O0bEM mapa u miomaab chepsl.

[TogoOubie Tenma B mpocTtpaHcTBE. COOTHOLICHUS MEXIY IUIOMIAASIMHU
MOBEpPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

Ceuenus uuiauHApa (MapajuieIbHO W MEPHEHIUKYISIPHO OCH), CEUCHHUS
KOHYca (TapajijieIbHOEe OCHOBAHUIO U TTPOXOISIIEE Yepe3 BEPIINHY ), CEUCHHUSI TI1apa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE.

BekTop Ha mIIOCKOCTH U B TpocTpaHCcTBE. CI0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA 4ucio. PaszioxxeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWI JACHCTBUM C BekTopamu. lIpsiMmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. IIpocteiimme 3amaum B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKalasipHOE MNPOU3BEIEHUE BEKTOPOB.
Boluncienre yrioB Mexay MpsSMBIMU U TJIOCKOCTSIMU. KoopInHAaTHO-BEKTOPHBIN
METO/I IIPHU PEIICHNH TEOMETPUUYECKUX 3a/1aY.
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IIpeameTHbIe pe3yabTaThI.

K koHiy oOy4eHuss oOyd4arommiics MOJYYHUT CIEAYIOIINE IPEeIMETHBIC

pE3yJIbTATHI:

OIEpUPOBATh NOHATUAMU: TOYKA, PAMAs], INIOCKOCTH;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HHUX IIPU PELICHUU
reOMETPUYECKUX 3a/aY;

ONEPUPOBATh NOHATUAMU: NAPALIEIBHOCTh U NEPIEHAUKYISIPHOCTD NPSIMBIX U
IIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aMMHOE PACMOJIOKEHHE TMPSIMbIX M IUJIOCKOCTEH B
POCTPAHCTBE;

ONepUpOBaATh MOHATUSAMU: ABYTPAHHBIN yroJl, TpaHu JABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yIJla, JIMHEWHBIM YroJl JABYTPAHHOIO YyIJya, TpaaycHas Mepa
JBYTPAHHOT'O yTJIa;

ONEpUpPOBATh MMOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBIII MHOTOTPAHHUK;
pacno3HaBaTb OCHOBHBIE BHUAbl MHOTOIPAHHUKOB (MUpaMuaa, MpU3Ma,
IPsIMOYTOJIBHBIN NapaJijiesienune, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpasi OCHOBAHUS JJIsl KIacCU(pUKALIIU
(BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUJIbHBIE MHOTOTPAaHHUKH,
IpsIMblE M HAKJIIOHHBIE TPU3MBI, TApaJUICTICIHUIIE IbI);

ONEPUPOBATH NOHATUAMU: CEKYILAs MIJIOCKOCTh, CEYEHNE MHOTOI'PAaHHHUKOB;
OOBACHSTH MPUHILIUIIBI TOCTPOEHUSI CEUEHU, UCTIOIb3YSl METO/ CIE0B;
CTPOUTh CEUEHHS MHOTOTPAHHUKOB METOJIOM CJIE€/IOB, BBITOJIHSTH (BBIHOCHBIE)
MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7aud Ha HaXOXJIECHHE FeOMETPUUYECKUX BEIMYMH MO oOpaslaM WiIu
QITOPUTMAM, INPUMEHSS W3BECTHBIE AHAJTUTHUYECKUE METOJbI INPU PELICHUN
CTaHAAPTHBIX MAaTEMaTUYECKHMX 3aJlad Ha BBIYMCIICHHE PACCTOSHUNA MEXIy
IBYMsI TOYKaMH, OT TOYKM 1O MPSMOM, OT TOYKU JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPIMBIMU;

pemaTh 3a7a4d Ha HAXOKJICHHE T€OMETPUUYECKUX BEJIMYMH MO 00paslam Wiu
QIrOpPUTMaM, MPUMEHSS W3BECTHBIE AHATUTHUYECKUE METOJbl NMPU pPELICHUU
CTAaHAAPTHBIX MAaTEMATHMYECKMX 3a/Jad Ha BBIUYMUCIEHUE YIJIOB MEXIy
CKPEUIMBAOIIUMHUCS MNPSAMBIMUA, MEXAY NPSIMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI M IUIOMIAJM MOBEPXHOCTEH MHOTOIpaHHUKOB (IpU3Ma,
nUpaMyja) C MOpPUMEHEHHEM (OpMyJl, BBIUUCISATH COOTHOLICHHUS MEXITY
MJIOIIA/ISIMU TTIOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX MHOTOTPaHHUKOB,;
ONEepUPOBATH NOHATUSAMU: CAMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MIOCKOCTh
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBHI;

U3BJIEKAaTh, MpeoOpa3oBbIBaTh W  HMHTEPHPETUPOBATH HHPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepPTEKax
Y PUCYHKaX;
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MPUMEHSTh TeoMeTpuUdecKkre (aKThl JJIsl PEIICHHs] CTEPEOMETPUIECKUX 3aj1ad,
MPEANOIATrafoNX HECKOJBKO IIAaroB PEIICHUS, €CJIA YCIOBUS MPUMCHCHUS
3aJ]aHbl B IBHOH (opMe;

OPUMEHATh  MPOCTEHIIMEe  NPOrpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;
MPUBOIUTH TPUMEPHI MATEMATHUYECKIUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUU B UCKYCCTBE;

NPUMEHSTh TIOJyYCHHBIC 3HAHUS HA TPAKTUKE: aHAIM3UPOBATH pealbHBIC
CUTyallil W TPUMEHATh W3yUYCHHBIE TIOHATHS B TPOIECCE TMOWCKA PEIICHUS
MaTeMaTu4ecku CGHOPMYITUPOBAHHONW TPOOJIEMBI, MOJIEIHPOBATH pealbHbIC
CUTyallMM Ha S3bIKE TE€OMETPHUH, HCCIEIOBaTh ITOCTPOSHHBIE MOJCIH C
WCITOJIb30BAaHUEM TEOMETPHUYCCKUX TIOHATHA W TEOpeM, armapaTra aareOphl,
pemnaTh MpPaKTUYECKHUE 3aJa4M, CBSA3aHHBIC C HAXOXICHUEM TI'€OMETPUUYECKHX
BCJINYWH;

OTIEpUPOBATh TOHATUAMH: [UIUHAPUYECKAsT TOBEPXHOCTh, OOpa3yroIIHe
MUIMHAPUYECKON  MOBEPXHOCTU, I[WIMHAP, KOHUYECKas TMOBEPXHOCTD,
oOpa3yroiire KOHHYeCKON MOBEPXHOCTH, KOHYC, c(hepruyeckas moBEpXHOCTb;
pacrno3HaBaTh Teja BpalieHus (UIHHIP, KOHYC, chepa u map);

OOBSCHSTH CIIOCOOBI TTOTYUCHUS TSN BPAIICHNUS;

KJIacCU(HUIIMPOBATH B3aUMHOE PACTIONIOKEHUE C(hephl U TIIOCKOCTH;
OTIEpUPOBATh TOHATHUSIMU: IMAPOBONM CETMEHT, OCHOBAHHME CETMEHTAa, BHICOTA
CerMeHTa, IIapoBOil CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIYHCIIATh 00BbEMBI | TIJIOIIAIN TIOBEPXHOCTEH TEJ BpaIeHU s, TEOMETPUIECCKUX
T€J C IpUMEHEeHUEM (HOopMYyT;

OTIEpUPOBAThH MOHATHUSIMH: MHOTOTPAHHUK, BIIUCAHHBIA B c(epy U OMUCAHHBIM
okoJ1o cdepsl, chepa, BMcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS;
BBIYHCIIATh COOTHOIIEHUS MEXIy IUIONIAJsIMU TOBEPXHOCTEH U 00BbEMaMu
IT0JIOOHBIX TEI;

NU300pakaTh Hu3y4daeMmMble (UTYpBI OT PYKM M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IUIOCKHME YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: BUI cBepXy, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJ BPAICHUS;

U3BJICKaTh, MHTEPIPETUPOBATH U  MpeoOpa3oBbiBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha YEPTEKax
Y PUCYHKaX;

OTICpUPOBATH TTOHITHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATD JIEUCTBUSI CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YMCII0, OOBICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaJat0T;

IPUMEHSTH TPABUIIO Mapajuieenunesa;

OTICpUPOBAThH TOHATHUSIMH: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOPA, YTOJ MEXITY
BEKTOpaMH, CKaJlIpHOE TPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMITJITAHAPHBIC BEKTOPHI;
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— HaxoJuUTh CyMMY BEKTOPOB M IMPOU3BEIECHHE BEKTOpAa HA YHCIIO, YTOJ MEXIY
BEKTOpPAMH, CKaJSIpHOE TMPOU3BEACHHME, PACKIAIbIBATh BEKTOP IO JBYM
HEKOJJTMHEAPHBIM BEKTOpaM;

— 3aJ1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT;

— TPUMEHATh TeOMETpUUYECKUe (PaKThl I PEIICHHUs] CTEPEOMETPUUECKUX 3ajad,
NPENoiaraloluX HECKOJIbKO IIaroB pPELICHHs, €CIU YCJIOBUS NPUMEHEHHS
3aJlaHbl B IBHOH (opMme;

— pemarh MNPOCTEHIINE T'eOMETPHUYECKHE 3a7aud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

— pemaTth 3a/1a4M Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U HaX0XKICHHE
T€OMETPUUECKHUX BEITMYHH 10 00pa3iiaM Wi alTOpUTMaM, IPUMEHSST H3BECTHBIC
METOJIBI TIPHU PEIICHUN CTaHAAPTHBIX MaTeMaTHYECKUX 33]1aY;

— MNPUMEHSATh  NPOCTEHIINE  TPOrpaMMHBIE  CpPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

— MPHUBOJIUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U JKU3HU,
pacro3HaBaTh MPOSABIECHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

— TPUMEHSTHh TONyYCHHbIE 3HAHUS Ha MPaKTUKE: aHaJM3UPOBaTh pPEabHBIC
CUTyalldd M TPUMEHSITh M3y4YeHHBbIC TOHATHUA B MPOIECCE MOMCKA PEIICHUS
MaTeMaTHYeCKd CPOPMYITUPOBAHHOW TMPOOIEMBbI, MOJIEIUPOBATH peaTbHBIC
CUTyalldd Ha s3bIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM TE€OMETPUYECKUX MOHATUH M TeopeM, ammapara anreOpsl,
pemath MpakTUYeCKUe 3ajaud, CBA3aHHBIC C HAXOXJACHUEM T€OMETPHUYECKHX
BEJIMYUH.

«BCpOHTHOCTI) H CTATHCTHKA»

lloschnumenvhas 3anucka.

Paznen «BeposTHOCTh U CTaTUCTUKA» NMpeAHAa3HayeH g GOpMUPOBAHUS Y
o0ydJarommxcsi CTaTUCTUYECKOM KyJbTypbl M TOHUMAHUS pOJH  TEOpPUHU
BEPOSITHOCTEM KAaK MaTEMaTHYECKOTO MHCTPYMEHTa JI1 W3YUYEHUS CIly4dalHbIX
coObITMH, BeIMYMH H mnpoueccoB. Ilpum wu3ydeHum paszgena oOoraujarorcs
NPEICTaBICHUS OOYYarOMMUXCS O METOJaX HCCIEeIOBaHUS H3MEHYMBOIO MUDA,
pa3BUBaeTCd MOHUMAHUE 3HAYUMOCTH M OOIIHOCTHM MAaTeMaTH4YEeCKUX METOOB
NIO3HAHMA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33pEHUSI.

ConepxaHue pasjiesia HalpaBJICHO HAa 3aKPEIUICHWE 3HAHWM, MOJYYEHHBIX
IIPU U3YYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHuUsl, U HA pa3BUTHE
IPEICTaBICHUN O CITy4allHbIX BEJIMYMHAX U B3aUMOCBA35X MEX/Ly HUMHU Ha BaXKHbIX
IpUMepax, CI’KEThl KOTOPBIX MTOYEPIHYTHI U3 OKpY’Karolero Mupa. B pesynbrare
y oO0ydyaromuxcs JO0JDKHO c(hOpMHUpOBaTbCsl IpeAcTaBiIeHHEe O Hauboiee
yHOTPEOUTENbHBIX W OOIIMX MATEMaTUYECKUX MOJENSAX, HCIHOJb3YEeMbIX IS
OMHCAaHUs aHTPOMOMETPUUECKHUX U JAeMOrpapuuecKux BEIMYUH, MOTPEUIHOCTEH B
Pa3IMYHOTO POJia U3MEPEHMSX, ATUTEILHOCTH 0€30TKa3HOM paboThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTHK MAaCCOBBIX SIBICHUI U MPOLIECCOB B OOIIECTBE.
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B cooTBeTcTBUU C YKa3aHHBIMU LEJISIMH B CTPYKTYpe pazzena «BeposTHOCTh
U CTAaTHCTHKAa» BBIJAECIECHBI CIEIYIOIIME OCHOBHBIE COJIEP/KATEIbHbBIE JIMHUU:
«Cry4aiiHple COOBITHS U BEPOATHOCTH, «CiyyaiiHble BEIMUMHBI U 3aKOH OOJIBIINX
quCe.

BaxxHyro dyacTe pazzena 3aHUMaeT U3YYEHUE TE€OMETPUYECKOTO U
OMHOMUAJBHOTO paclpeesieHUuil 1 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaAMU —
MOKAa3aTeJIbHBIM 1 HOPMAJIBHBIM PACIPEAECICHUSIMU.

Conepxxanne nuHuUM «CiaydyailHble COOBITHSI M BEPOATHOCTH»  CIIY)KUT
OCHOBOM 711 (DOPMUPOBAHMS TMPEACTABICHUA O paclpeiesieHUd BEPOATHOCTEH
MEX Iy 3HaYEHUSIMU CITy4YailHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HE00X0IMMa Kak 0aza
JUISL  U3y4YeHUs 3aKkoHa OOJbIIMX 4Yucedl — (YHIaMEHTaJbHOTO 3aKOHa,
JNEHCTBYIOIEITO B IpUpoAEe M OOLIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dopmanmzanuio. CaM 3aKOH OOJBIIMX YHMCEN IPEIAracTcsi B 03HAKOMUTEIbHON
dbopMe ¢ MUHUMAaJIbHBIM KCIIOJIb30BAHUEM MaTEMaTHUECKOro popMain3ma.

Templ, CBSI3aHHBIE C  HENPEPBIBHBIMH  CIIyYailHBIMM  BEIUYHHAMM,
aKUEHTUPYIOT BHUMaHUE OOyYarolMXCs Ha ONUCAaHUM W M3YyUYEHUU CIIydalHBIX
SIBJIGHUN C MOMOIBIO HEMpPEpBhIBHBIX (PYHKIMH. OCHOBHOE BHHMaHUE YJENsIeTcs
IIOKa3aTeJIbHOMY M HOPMAJIBHOMY paCHpEACIICHUAM, MPU 3TOM MPEII0IaraeTcs
O3HaKOMMTEJIbHOE U3yUYEHHE MaTepuaia 0e3 J0Ka3aTelbCTB IPUMEHIEMbIX (DaKTOB.

Copep:xkanue o0y4yeHusl.

[IpeacraBieHre JaHHBIX C MOMOMIbIO Ta0muy u auarpamMm. Cpeanee
apu(pMeTnyecKoe, MeIHaHa, HauOoJIbllIeE W HAWMEHbIIEEe 3HAYEHHUS, pa3Max,
JUCIIEPCHS ¥ CTAaHIAPTHOE OTKJIIOHEHUE YHCIOBBIX HA0OPOB.

CrydaifHpIe SKCIIEPUMEHTHI (OTIBITHI) ¥ CITyYailiHbIC COOBITHS. DJIEMEHTAPHBIC
coObIThsA (McXxo0bl). BeposTHOCTH ciydailHOro coObITHs. Bau3ocTh 4acToThl M
BEPOSTHOCTH COOBITUI. CTydaiiHbI€ OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTM  COOBITUH B OMBITaX C  PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepaiuu HaJl COOBITUAMMU: TIEpECEUCHUE, O0BEAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. @opMyiia CI0KEHHsI BEPOITHOCTEH.

YcnoBHasA BEPOATHOCTb. Y MHOXKEHHUE BEPOSATHOCTEU. JlepeBO CiIy4alHOTO
skcriepumenTa. @opmyiia nojJHoM BeposiTHOCTU. HezaBucuMblie COOBITHS.

Komb6unaropnoe mpasuino ymHoxeHus. [lepecranoBku u daxropuan. Yucmo
couetannit. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbI cy4yaliHbIi ONBIT (MCHBITAHKE), yCHEX U Heynada. HezaBucumele
ucnbiTanus. Cepusi HeE3aBUCHUMBIX HCHObITAaHUKA 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCNIBITAHUN bepHyium.

CnyuaitHas BenuuuHa. Pacnipenenenue  BeposTHocTen. J[narpamma
pactipenenenusa. [Ipumepsl pacrpenenceHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMMAJIBHOE.

UucnoBple  XapaKTEpUCTHUKHA CIYyYalHBIX BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, NUCIEPCHS W CTAHNAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHus
MaTeMaTUYECKOTO OXKWJAHUS, B TOM YHUCJE B 3aJladyax U3 MOBCEIHEBHOMN >KU3HU.
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MaremaTudeckoe oxujaaHue OMHApPHOMW CIydaliHOW BeIMYMHBI. MaTreMmaTH4ecKkoe
0’KMJaHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKkoe 0KUJaHue U JUCIIEPCUs
reOMETPUUECKOr0 1 OMHOMHAIBHOTO PaCIpe/ICICHUN.

3aKkoH OONBIIMX YHUCEI U €ro pojib B HayKe, MPUPOAE U OOIIECTBE.
Br160pouHbIi METOT MCCIIEOBAHU.

IIprMepbl HENpepBIBHBIX Cly4anHbIX BenuuuH. [loHsTHEe O 1UIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
0 HOPMAJIBHOM PACHPEICIICHHH.

IIpeameTHblIe pe3yJbTATHhI.

K koHIy oOy4yeHuss 0OydYaronmIuiicss TOJYYHUT CICAYIOIINE IPEIMETHBIC
pe3yJIbTATHI:

— YHUTaTh U CTPOUTH TAOJHMIIBI U TUArPAMMBI;

— OIIepUPOBATh MOHATHAMH: CpelHee apupMeTHYecKoe, MearuaHa, HanOobIIee,
HaWMEHBIIIee 3HAUCHNE, Pa3Max MacCHUBA YUCIIOBHIX JIaHHBIX;

— OIEepUpOBaTh TOHATHSAMH: CIyYalHBIA DKCIIEPUMEHT (OMBIT) W CIIy9aiiHOE
cOOBITHE, 2JIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIN UCXO0/) CIy4allHOTO OIIbITa,
HaxXOJUTh BEPOSATHOCTA B OIBITaX C PaBHOBO3MOXXHBIMU CIIyYaiHBIMH
COOBITUSIMU, HAXOAWTh W CPAaBHUBATh BEPOATHOCTU COOBITUNA B HM3YyYCHHBIX
CITy4alHBIX SKCTIEPUMEHTAX;

— HaxoJHWTh U (OPMYJIHPOBATH COOBITHS: TIEpeceUeHE U 00bEAMHEHNUE TaHHBIX
COOBITHI, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, ITOJb30BATHCS
auarpaMMamu Oiepa U GoOpMyJIod CIIOXKEHHUS BEPOSITHOCTEH MpU PEIICHUU
3a/1ay;

— OIepUpOBaTh TOHSATHUSMH: YCIIOBHAs BEPOSTHOCTb, HE3aBHCHMBIC COOBITHSI,
HAXOJIUTh BEPOSTHOCTH C TTOMOIIBIO TTpaBUjia YMHOXKCHHS, C TIOMOIIBIO JIepeBa
CIIy4aliHOTO OTIBITA;

— TPUMEHSITh KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS NP PEILICHUH 3a]1a4;

— OIepUpOBaTh TMOHATUSIMH: WCIBITAHWE, HE3aBHUCHMBIC WCIBITAHUS, CEpHUs
UCIIBITAaHWM, yCIIeX W HeyJdada, HaXOJHWTh BEPOATHOCTH COOBITHH B CEpHH
HE3aBUCUMBIX UCIIBITAHHUH JI0 TIEPBOTO yCIeXa, HAXOIUTh BEPOSITHOCTH COOBITHIMA
B CEpUH HCTIBITAHUN bepHyIuu;

— OIEepUpOBaTh MOHATUAMMU: CIydaliHas BETUYMHA, pPaclpe/ie]ICHUE BEPOSTHOCTEMH,
JUarpaMMa pacrpeiesieHus;

— CpaBHHMBATh BEPOSITHOCTU 3HAYEHUU CIIyYalHOW BETUYHMHBI IO PaCHpeIeTICHUIO
WM C TIOMOIIIBIO AHarpamMm;

— OIepUPOBaTh TMOHATHEM MATEMATHYCCKOTO OXKWIAHUS, MPUBOIUTH MPUMEPHI,
KaK MIPUMEHSACTCS MaTEeMAaTHIeCKOE OKUAaHUE CITyJYallHON BETUIMHBI HAXOIUTh
MaTeMaTUYECKOE 0XKUJAHUE [0 JAHHOMY PacHpeIeNICHHIO;

— HWMETb NMPEJICTABICHUE O 3aKOHE OOJIBIITUX YHCET,

— HWMETh MPECTaBICHNE O HOPMATHHOM pacipeIesICHUN.
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3. YciaoBus peaju3aiuy NporpaMMbl y4eOHOT0 nmpeamMera

Tpeﬁoeauuﬂ K MURUMATIBHOM) mamepuaibHo-mexXHu4ecKomy

obecneuenuio.

Peanuzanus yueOHoro npenmera « Matemaruka» TpeOyeT HATM4Us yueOHOTro

KaOMHEeTa MaTEMATHUKH.

Obopyodosanue yuebHo20 kabunema:
CTOJI U CTYJI IJISl TIPETIOIaBaTelIs;
CTOJIbI ¥ CTYJIbsI IJIs1 O0Y4aIOLINXCS;
y4eHUYecKas J0CKa;
pa3aToOYHbI MaTepuall.

Texnuueckue cpedcmea 0OyueHusL:
TEJIEBU30D;
MYJIbTUMEIUMHBIN ITPOEKTOP;
NEePCOHANIbHBIN KOMIBIOTEP (HOYTOYK);
WHTEPaKTUBHAS JIOCKA.

Hngpopmayuonnoe obecneuenue 0oyuenus.
OCHOBHBIC HCTOYHUKH:
s npenooasameneii u 00YUAIOUUXCSL:

. Anrebpa u Havasa Marematudeckoro aHanu3za. 10-11 kmaccel. ba3zoBeiii u
yriyonénnpiii ypoBuu: YueOnuk / UI.A. Amumos, FO.M. Konsrun, M.B.
Tkauésa [u ap.]. — Mocksa: IIpocsemienue, 2024. — 464 c.

. T'eometpus. 10-11 knaccel. ba3oBelil u yrinyOnéHusiii ypoBau: Yueonuk / JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues [u np.]. — Mocksa: [Ipocsemienue,
2024.-289 c.

JlonosiHUTE ILHbIE HCTOYHUKM:
s npenooasameneti:

. Aonynmuaa K.P. Marematuka: yueOnuk mns CIIO / K.P. A6nymmna, P.I.
MyxametnunoBa. — Capartos: [IpodobpazoBanue, 2021. — 288 c.

. T'openbckas JI.B. Hauepratenbnas reomerpus: ydue6Hoe mocooue mns CIIO /
JLB. Topensckasi, A.B. KocrtprokoB, C.HU. IlaBnoB. — Capartos:
[Tpodobpazosanue, 2020. — 122 c.

. H3ro6a T.C. Maremaruka. [Ipaktukym: ydednoe mocoome / T.C. [[3r06a. —
Mocksa: Pycaiinc, 2025. — 202 c.
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. Kopones B.T. Maremaruka [ HEMaTEMAaTHYECKUX CHEHUAIBHOCTEH U
Hanpasnenuit: yueonuk / B.T. Kopones. — Mocksa: KnoPyc, 2024. — 220 c.

. Cuxopckas I'.A. Anrebpa u Teopus uymcen: ydeOHoe mocobue misa CIIO/
Cuxopckas ['.A. — Caparos: [Ipodobpazosanue, 2020. — 303 c.

. CenoBa H.A. luckpernas maremaruka: yaeonuk myst CI10/ Cenoa H.A., CenoB
B.A. — Caparog: [Ipodob6pazoBanue, 2020. — 329 c.

s ooyuarowuxcsi:

. bammaxoB M.U. Marematuka: yueOuuk / M.M. bammakoB. — Mocksa: KaoPyc,
2026. - 3% c.

. bammakoB M.M. Marematuka. [Ipaktukym: ydeOHO-IpakTHUecKoe rnocodue /
M.H. bammakos, C.b. Outuna. — Mocksa: KuoPyc, 2024. — 294 c.

. Byteipun B.M. CripaBouHHK 10 BBICIIEH MaTeMaTHKe: yueOHoe mocooue / B.U.
Byteipun. — Mocksa: Pycaiinc, 2024. — 193 c.

. Cempix U.JO. Matematuka: yaebnoe mocooue / M.}O. Cenpix, A.YO. IlleBenes,
C.4. Kpuponanos. — Mocksa: KnoPyc, 2021. - 719 c.
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4 TemaTn4yeckoe NJIAHUPOBAHUE
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Paznen 1. AnreOpa u Haya1a MaTeMaTH4Y€CKOI0 AHAJIU3A 53
Tema 1.1. MHOXECTBa pallMOHAIbHBIX U JEHCTBUTEIBHBIX YHCEI 8
1 [IpakTrueckoe 3ansatue "MHOXKECTBO, ONIEpalluK HaJl MHOKECTBAMMU. 1 1
JHuarpammsl Diinepa—BenHa"
) [Tpaktrueckoe 3anstue "Parmonanbabie yrcia. OOBIKHOBEHHBIE U 1 1
JeCATUYHbIE Ipo0u, MPOLEHTHI, 0ECKOHEUHbIE EPUOInYecKre Apoou"
3 [TpakTruyeckoe 3aHsaTHe "ApHupMeTHIECKHE ONIEPALIUH C PALMOHATBHBIMH 1 1
YUCJIAMH, PE0Opa30BaHMs YHCIOBBIX BhIpAKEHUN"
4 [Tpaktuyeckoe 3anstue "[Ipumenenue qpo0eit 1 MPOIEHTOB ISl PeILICHHS 1 1
MPUKIAAHBIX 33724 U3 Pa3JIMYHBIX OTPacyieil 3HAHUU U peabHOM KU3HU"
IIpakTnueckoe 3anarue "JleficTBUTENbHbIE yncia. PanmoHanpHele U
5 | uppanmoHaibHBIC YUCTA. ApU(DMETHIESCKUE OTIEPAIIUN C 1 1
NENCTBUTEILHBIMU YncIaMu'
6 [Tpaktrueckoe 3anstue "[IpubamkEHHBIC BEIYUCICHUS, TIPABHIIA 1 1
OKPYTJICHUS, IPUKUKA U OIIEHKA pe3yJbTaTa BhIUUCICHUN"
7 [TpakTrueckoe 3ansTue "ToxaeCTBA M TOXKICCTBEHHBIE TPEOOPA30BAHUS. 1 1
YpaBHeHuUEe, KOpEHb ypaBHEHUs"
) y
[IpakTnueckoe 3anstue "HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
b
8 | uaTepBanoB. Pemenne neiapix u JpoOHO-PAMOHABHEIX YpaBHEHUN U 1 1
HEpaBEHCTB"
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Tema 1.2. ®yukiun u rpaduku. CTeneHp ¢ IeIbIM M0Ka3aTeleM

Jlexmus "®dyuknus, cnocoOs! 3amanus GyHKIMA. B3auMHo oOpaTHBIE
¢yskuuu. I'paduk pysxkumun"

10

[Tpaktrueckoe 3ansTue "OO6IaCTh ONpENeCHUS U MHOKECTBO 3HAYCHUH
byHKIMn"

11

[Tpaktrueckoe 3anstue "Hynu dyuakmuu. [IpomexyTku
3HAKONOCTOSAHCTBA. YETHBIE U HeUETHBIE PyHKIUU. CTENEeHb ¢ HENbIM
nokasarenem"”

12

[Tpaktuyeckoe 3anstue "CrangapTHas GopMa 3anucu AeHCTBUTEILHOTO
yucia. Mcnons3oBanue moaxo et (hopMbl 3aUCH THCTBUTEIHHBIX
YHUCeJ JIJIsl pelICHUs] MPAKTUYECKUX 3a/]1a4 U MPEJCTaBICHUs JaHHBIX"

13

[TpakTruyeckoe 3ansatue "CreneHHas GYHKIHS ¢ HATYPAIbHBIM U IIEIBIM
nokazatenem. E€ cBolicTBa u rpaduk"

Tema 1.3. Apudpmernyeckuii KopeHb n—oii crenenu. MppaunonanbHbie
yYpaBHEHMsI 1 HEpPAaBEHCTBA

14

[TpakTruyeckoe 3ansaTue "ApudmeTnueckuii KOpeHb HaTypaTbHON
CTeneHH"

15

[TpakTuyeckoe 3anstue "JlelicTBus ¢ apupMeTHIeCKUMU KOPHAMH N—Oii
CTeneHH"

16

IIpakTnueckoe 3anatue "Pemenne nppanoHaNbHbIX YPaBHEHUN U
HEpaBEHCTB"

17

[Tpaktuyeckoe 3austue "CBoicTBa U Tpa UK KOPHS n-oi creneHu”

Tema 1.4. ®opmynbl TpuroHomeTpun. TpUroHOMETpUUECKUE YPABHEHHUSL.

18

[IpakTrueckoe 3ansatue "CHHYC, KOCHHYC U TAHT€HC YHCIIOBOTO
aprymesra"

19

[IpakTrueckoe 3ansTue "ApKCHHYC, QpKKOCUHYC U a@pKTAHT€HC YHCIOBOTO
aprymenra"

20

Jlekuus "Tpuronomerpuyeckas OKpyKHOCTb, OIIPEACICHUE
TPUTOHOMETPHUYECKUX (DYHKIMHA YHUCIOBOTO apryMeHTa"

21

[TpakTrueckoe 3anstrue "OCHOBHBIC TPUTOHOMETPHUYECKHE HOpMYJTbI"

22

[TpakTuueckoe 3ansarue "[IpeoOpa3oBaHme TPUTOHOMETPHUECKHUX
BbIpaKEHMI1"
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Tema 1.5. TlocnenoBaTeIbHOCTH U IPOTPECCUU

[Tpaktrueckoe 3anstue "l[locaenoBaTenbHOCTH, CIIOCOOBI 3aaHUs

23 MOCJIEAOBATEILHOCTEH. MOHOTOHHEIE ITOCIEI0BATEILHOCTH"

24 HpaKTI/I‘IeCK'f)e 3aHsaTHE "ApudmeTrndeckas u TeoMeTpruIecKas
IIPOrpeccuu

75 HpaKTquCK"oe 3ansaTue "beckoHedHO yOBIBaroIas reoMeTpruyIecKast
porpeccust

26 IIpaxTueckoe 3aHATHE "CyMaqa 0ecKOHEeuHO yOBIBaOIICH
TrE€OMETPUUYECKOIN MPOTrPECCUH

27 | Ilpaktrueckoe 3aHsTue "PopMyiia CI0KHbBIX IPOLIEHTOB"

78 [IpakTrueckoe 3anstue "Mcnons3oBaHue Fporpeccvm JUISL pEIIeHUs
peabHBIX 3a/1a4 MPUKJIAJAHOrO Xapakrepa
Tema 1.6. Crenens ¢ panmoHaabHbIM MOKa3zaTeneM. [lokazarenpHas
¢dyukius. [loka3aTenbHbIe YpaBHEHHS U HEPABCHCTBA

29 [IpakTrueckoe 3ansatue "CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM.
CsnoiicTBa creneHu"

30 [IpakTrueckoe 3anHsTHE ""Hpeo6paSOBaHHe BBIPAXEHHUI, COJIEPIKALIUX
palMOHAIbHBIE CTEIICHU

31 | Ilpaktrueckoe 3ansatue "[lokazaTenbHbIe ypaBHEHHS U HEPABEHCTBA"

32 | IIpaktrueckoe 3anstue "[lokazarenpHas QyHKIus, e€ cBoicTBa U rpaduk"
Tema 1.7. Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUS U
HEpaBEHCTBA

33 | Jlexuust "Jlorapudm uncna. JlecsiTHuHbIC M HATYpaJbHbIE JIorapuMer"

34 [Tpaktrueckoe 3anstue "[Ipeodpa3zoBanne BEIPAKECHHM, COAEPIKALTUX
norapupms”

35 | IIpaktuueckoe 3anstue "Jlorapudmudeckne ypaBHEeHUsI U HEpaBeHCTBA"

36 [TpakTuyeckoe 3austue "Jlorapudpmuueckas pyHkIus, e€ CBONCTBA U
rpaduk"

Tema 1.8. Tpuronomerpuueckue GyHKIUU U UX TpadUKH.
TpuronomeTpuyeckrue HepaBeHCTBA
37 [Tpaktrueckoe 3anstue "Tpuronomerpuyeckue PyHKIMU, KX CBOWCTBA U

rpapukn"
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38

ITpakTnueckoe 3anarue "[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB"

Tema 1.9. IlpousBoanas. [IpumeHeHne nTpon3BOIHOM

[TpakTruyeckoe 3ansaTue "HenpepbiBHbIC GYHKIUNA. MeTO] MHTEPBAJIOB IS

39
IIICHHs] HEPAaBEHCTB
emie epaBeHCTB"
40 Jlexnus "IlpousBogHast GpyHKIMK. ['eomMmeTpuyeckuii 1 GU3NIECKUN CMBICIT
MPOU3BOAHOMN"
KTUYECK HATU W3BOJHBIE AIIEMEHTAPHBIX (DYHKINH.
41 [Ipa €CKoe 3a e "[Ipounsso € DJIEMEHTa
[Tpon3BoiHAsi CYMMBI, IPOU3BEICHHs], YaCTHOTO (DyHKIMN"
42 [IpakTrueckoe 3anstue "l[I[puMeHeHnEe MPOU3BOAHOM K UCCIIEIOBAHUIO
(GyHKUMHA HAa MOHOTOHHOCTb M 9KCTPEMYMBI"
KTUYECK HATU XO0XJACHNE HauOOJBIIEr0 U HAUMEHBIIIET
43 [Ipa €CKoe 3a e "Haxoxnenue Hanbo €ro U HauMe €ero
3Ha4yeHus1 QYHKIMU Ha oTpe3ke"
[IpakTrueckoe 3anstue "l [puMeHeHnE TPOU3BOAHOM I HAXOXKICHUS
44 | HaMTy4IIero peuieHus B MPUKIIAIHBIX 3a/1a4ax, ISl OnpeeaeHus
CKOPOCTH TpoIiecca, 3a1aHHoro ¢hopMysioi uiu rpadguxom"
Tema 1.10. MHTerpan u ero npuMeHeHus
45 | Jlekmus "llepBooOpa3nas. Tabnuira nmepBoodpa3HbIx"
[IpakTuueckoe 3augTue "MHTErpan, reOMETpHUYCCKUN B (DH3HICCKUI
46
CMBICJ MHTErpaia"
[TpakTrueckoe 3ansTue "Brrancinenue narerpana mo ¢popmysie Herorona—
47 Jletibaunma"
Tema 1.11. Cuctemsbl ypaBHEHU
48 IIpakTnueckoe 3anatue "CUCTeMbl JIMHENHBIX ypaBHEHUH. Pelienue
MPUKJIAIHBIX 33724 C MOMOIIbIO CUCTEMBI JIMHEWHBIX YpaBHEHH"
IIpakTnueckoe 3ansatue "CUCTEMBI U COBOKYITHOCTH LIEJIBIX,
49 | pauuoHaNIbHBIX, UPPALUOHATBHBIX, TOKA3aTENbHBIX, JIOTApU(PMUUIECKUX
YpaBHEHHMH U HEPABEHCTB"
50 [Tpaktrueckoe 3anstue "VMcnonb3oBanue rpad@ukoB GyHKIHN 1715
pelleHns ypaBHEHUH U cucteM”
[Ipaktnueckoe 3anstue "[I[puMeHeHNe ypaBHEHHI, CHCTEM U HEPABEHCTB K
b
51 | peleHHIO MaTeMaTUYECKUX 3a/1a4 M 33/1a4 U3 PA3IMIHBIX 00JIacTeil HAyKH

Y peaJbHOU KU3HU"
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Tema 1.12. HaTypanbHble U Li€able yucaa

[IpakTrueckoe 3anstue "HaTypaibHble U LETbIE YKCIA B 3a/1a4ax U3

52 . " 1
peanbHOM KU3HU
53 | Ilpaktrueckoe 3ansitue "[IpU3Haku J€TMMOCTHY LEJbIX Yucen" 1
Pasnea 2. 'eomerpus 49
Tema 2.1. BBesicHHE B CTEPEOMETPHUIO 6
54 Jlexuust "OCHOBHBIE TOHATHS CTEPEOMETPUHU: TOUKA, MIPsIMasi, MNIOCKOCTb, 1
IIPOCTPAHCTBO"
[Tpaktrueckoe 3anstue "[IpaBuia n3oOpaxeHus: Ha PUCYHKaX:
55 | n306pakeHus MIOCKOCTEH, MapalIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI 1
oTpe3ka'
56 IIpakTnueckoe 3anatue "[loHATHSA: IEpeceKaromuecs IIOCKOCTH, 1
MepeCceKaronecs npsmas U miocKocTs"
57 [TpakTryeckoe 3aHsATHE "3HAKOMCTBO C MHOTOTPAaHHUKAMHU, H300pakeHne 1
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekax"
53 [TpakTuueckoe 3anarue "HavyanbHble cBeleHUs 0 KyOe U MUpamMuje, ux 1
pa3BEépTKU U Mojaeau. CedeHnsi MHOTOTPaHHUKOB"
59 [Tpaktruyeckoe 3ausatue "[loHsTHE 060 AKCMOMATUYECKOM ITOCTPOCHUHU 1
CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX"
Tema 2.2. [Ipsamble 1 10cKkoCTH B pocTpaHcTBe. [lapannensHocTh
5
IPSIMBIX U INIOCKOCTEN
[IpakTrueckoe 3ansTue "B3anMHOE pacmnoioKEHUE MPSIMBIX B
60 | mpocTpaHCTBE: MepeceKaroluecs, NapalielbHble U CKPEIUBAOLIUECs 1
npsmbie"
IIpakTnueckoe 3ansatue "[lapaninenbHOCTh NPSAMBIX U INIOCKOCTEN B
61 | mpocTpaHCTBE: MapajyieIbHbIC MPAMbBIE B TPOCTPAHCTBE; MapaJLIETbHOCTh 1
TPEX NpsIMBIX; MAPAJLIENbHOCTD NPSIMOM M II0cKocTH"
ITpakTHueckoe 3aHATHE "YTIIBI ¢ COHAIIPAaBICHHBIMH CTOPOHAMU, YTOJI
62 " 1
MEXY NMPSMBIMU B POCTPAHCTBE
3 [IpakTuueckoe 3anstue "llapamienbHOCTh MIIOCKOCTEN: MapajliebHbIC 1
6 IJIOCKOCTH; CBOMCTBA NApaAJIEIbHBIX IJIOCKOCTEN"
64 | Ilpaktrueckoe 3anstue "[IpocTeiimme npocTpaHCTBEHHBIE (DUTYPHI Ha 1

33




TUIOCKOCTH: TETPadp, Ky0, mapajiesienune]; HOCTpOeHUuEe ceyeHun"

Tema 2.3. [lepneHquKyJISIPHOCTh TPSIMBIX U TIJIOCKOCTEN 2
IIpakTnueckoe 3anatue "[lepneHANKyIIPHOCTh NPSMOM U MIJIOCKOCTH:

65 | EPICHIMKYISPHEIC IPSMBIE B IPOCTPAHCTBE, NPAMbIC MapalUIeIbHbIE U 1
NEPIEHIUKYJISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHANKYIIPHOCTH NPIMON
Y IUIOCKOCTH, TEOpEMa O MPSIMOI NEPIEHIUKYIISIPHON TIOCKOCTH"

66 IIpakTnueckoe 3anarue "[lepneHANKyYIsAp U HAKJIOHHBIE: PACCTOSHUE OT 1
TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIJIOCKOCTH"
Tema 2.4. Yrubl Mex1y NPSMBIMU U IJIOCKOCTSIMU 2

67 IIpaxkTrueckoe 3aHsATHE ”Sv’rnm B IPOCTPAHCTBE: yTOM MK Hp&IMOI;/:I u 1
IIJIOCKOCTBIO; IBYTPAHHBIN YroJI, JUHEHHBIN YToJl ABYTPAHHOTO yria
IIpakTnueckoe 3anarue "[lepneHANKYIAPHOCTD INIOCKOCTEN: IPU3HAK

68 | mepneHaIuKyJISIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpéx 1
HepneHIuKysipax”
Tema 2.5. MHOrOrpaHHUKHU 10

69 Jlexuus "IloHsiTHE MHOTOrpaHHNKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHHUKA, 1
BBIITYKJIbIE ¥ HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOTpaHHUKA"
IIpakTunueckoe 3anarue "[Ipu3ma: n-yronpHasi Ipu3Ma; rpaHUN OCHOBAHUs

70 | mpu3MBI; IpsIMasi U HAKJIOHHAS PU3MbI; 0OKOBas 1 MOJIHASI TOBEPXHOCTh 1
pu3Mbl"

71 [IpakTrueckoe 3aHsTHE "Hzipannﬁnennnen, MPSMOYTOJIbHBIN 1
napajuleJIenUIe U €ro CBOMCTBa
[Ipaktuueckoe 3anstue "[lupamuaa: n-yroyibHas TUpamMuaa, FpaHu v

72 | ocHOBaHWE TUPaMUJIbI, OOKOBas U MOJHAS TTOBEPXHOCTH MTUPAMHUIBI; 1
IIpaBWIbHAS U yceu€HHasi NMpaMuaa. DJIEMEHTHI IPU3MbI M IUpaMuab!”
[IpakTrueckoe 3anstue "lIpaBUiibHbIE MHOTOTPAHHUKU: TIOHSITUE

73 | IPABUIBHOIO MHOrOTPaHHNKA; MPABHIIbHAS IPU3MA U [IPaBUIIbHAs 1
MApaMu/a; IpaBUiIbHAs TPEYroJIbHAS MMPAMU/IA U IPaBUIIbHBIN TETpasap;
Ky0"

74 [IpakTrueckoe 3anHsTHE "HpeI[CT"aBJ'IeHI/Ie 0 MPaBUJIbHBIX MHOTOIPAHHUKAX 1
OKTa3JIp, JOJIEKA3AP U UKOCAIP

75 | Ilpaktrueckoe 3ansaTre "CUMMETPHS B MPOCTPAHCTBE: CUMMETPUS 1
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OTHOCUTENBHO TOYKH, MPSMOM, MIIOCKOCTU. DJIEMEHTH CAMMETPHUH B
nupamMuiax, napajiesenuneaax, NpaBUiIbHbIX MHOTOIpaHHUKaxX"

IIpakTnueckoe 3anatue "BplunciieHne 31eMEHTOB MHOTOIPaHHUKOB!

76 | . " 1
péOpa, TuaroHasu, yribl
[Tpaktruyeckoe 3anstue "[lnomans O0KOBOI MOBEPXHOCTH U TMOJTHOM
77 | MOBEPXHOCTH MPSIMOM TTPU3MBI, TUIOIIAIb OCHOBAaHUM, TeOpeMa 0 OOKOBOM 1
IIOBEPXHOCTHU NPSIMO NpU3MbI"
[Tpaktrueckoe 3anstue "[lnomans 60KOBOW MOBEPXHOCTH U TOBEPXHOCTH
78 | mpaBHJILHOW MHPAMHJIBI, TEOPEMA O TUIOIIAAN OOKOBOM MOBEPXHOCTH 1
yCEeUE€HHOM nupamuipl”
Tema 2.6. O0bEMbI MHOTOTPAaHHUKOB 1
79 [Tpaktuyeckoe 3anstue "[lonsrtue 06 06béMe. OOBEM MUpamMuIbL, 1
npu3MbI"
Tema 2.7. CeueHusl, pacCTOSIHUS U YIJIb 3
80 | Ilpaktnueckoe 3ansitue "[locTtpoeHre ceueHMi B MHOTOIpaHHUKe" 1
IIpakTueckoe 3aHATre "BblunciieHne pacCTOSIHUM: MEXKIY ABYMsI
81 | ToukaMu, OT TOYKHU JI0 TPSAMOM, OT TOUKHU J0 MIIOCKOCTH; MEXKITY 1
CKPEIMBAOIINUMUCS TPsIMbIMU"
[IpakTrueckoe 3ansTue "BbhIUynCIEHNUE YIIIOB: MEXKTY CKPEIIMBAIOIIUMUCS
82 | mpAMBIMH, MEXAY IPSIMOM U INIOCKOCTHIO, IBYTPAaHHBIX YIJIOB, YIJIOB 1
MEXK]y TIIOCKOCTSIMU"
Tema 2.8. Tena Bpanienus 11
]3 Jlexnus "Cdepa u map: HeHTp, paguyc, IMaMeTp; oAb TOBEPXHOCTH 1
chepnr”
’4 [TpakTryeckoe 3ansaTue "B3anmHoe pacnonoxeHue chepbl U IIOCKOCTH; 1
KacaTellbHas TNIOCKOCTh K cdepe; miomanb cheps”
85 | Ipakruueckoe 3ausTue "M3o00paxenue cdepsl, mapa Ha MI0cKocTu" 1
86 | Ilpaktnueckoe 3ansitue "Ceyenud mapa' 1
]7 [TpakTuyeckoe 3anstue "L{unuuap: ocHOBaHUS M OOKOBasi TOBEPXHOCTH, 1
o0pa3yromasi ¥ OCh; IJIOMA b OOKOBOM M MOJHOM MOBEPXHOCTH"
88 [TpakTuyeckoe 3ansaTue "M300pakeHue NUIMHIPA HA TUIOCKOCTH. 1

Pa3BépTka nmmmuapa. Cedenns mummHapa (TUIOCKOCTHIO, MapauIeIbHON
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WM IEPIEHAUKYJIISIPHON OCH IMIIMHpa)"

89

[TpakTrueckoe 3ansTue "KoHnveckas moBEpXHOCTh, 00pa3yroIIne
KOHHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU MOBEPXHOCTH"

90

[TpakTrueckoe 3anstue "KoHyc: ocHOBaHUE U BepIIMHA, 00pa3ytomas u
OCb; IJIOMAh OOKOBOW U TIOJTHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
o0pa3yrolme U BpICOTa; OCHOBAHMS M OOKOBAsi TOBEPXHOCTh"

91

[TpakTuyeckoe 3ansaTue "M300paxkeHue KoHyca Ha MI0CKOCTU. Pa3BépTka
konyca. CeueHus KoHyca (TUIOCKOCTBIO, MapalIeIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEpIInHyY)"

92

[TpakTrueckoe 3anstue "KomOMHaIms Tea BpaleHusi ¥ MHOTOTPAaHHUKOB"

93

[TpakTrueckoe 3aHsTHEe "MHOTOrpaHHUK, ONTUCAHHBIN OKOJIO CEPHI;
cdepa, BIMcaHHAss B MHOTOI'PAaHHHK MJIH B TEJIO BpaIleHUs "

Tema 2.9. O0BEMEI TET

94

[Tpaktuyeckoe 3anstue "[lonsarue 06 06bEMe. OCHOBHBIE CBOWCTBA
00bEMOB Ten"

95

[Tpaktuyeckoe 3ansaTue "O0bEM HUIUHIPA, KOHYyca. OOBEM mapa u
momass chepor”

96

[Tpaktuyeckoe 3ansatue "[lonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS
MEX]Y IUIOIAAsIMU TOBEPXHOCTEN, 00bEMaMHU OJJIOOHBIX TeJ

Tema 2.10. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE"

97

Jlexuus "BekTop Ha mI0CKOCTH U B ipocTpaHcTBe. ClioKeHUE U
BBIYUTAHUE BEKTOPOB"

98

IIpakTnueckoe 3anaTre "YMHOKEHHE BEKTOpa Ha yKcio. Pasnoxenne
BEKTOpA 10 TPEM HEKOMIUIaHAPHBIM BeKTOpaM. [IpaBuito
napauienenunena”

99

[IpakTrueckoe 3anstue "Pemenne 3a1a4, CBI3aHHBIX ¢ TPUMEHEHUEM
IIpaBWJI A€MCTBUM ¢ BEKTOpamu"

100

[IpakTrueckoe 3anstue "[IpsMoyrosibHas cuctemMa KOOpAUHAT B
npoctpanctBe. Koopaunarsl BekTopa. [Ipocreiimue 3anauu B
KoopauHaTax"

101

[IpakTuueckoe 3ansTue "Yromn Mexay Bekropamu. CKalispHOe
MIPOM3BEICHNE BEKTOPOB. BhIuncieHe yIioB MeXIy MPSIMbIMU U
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IJIOCKOCTSIMA"

[IpakTrueckoe 3anstue "KoopAMHATHO-BEKTOPHBIN METO IPU PEILICHUN

102 " 1
reOMETPUUYECKUX 3a4a4
Pa3znen 3. BeposiTHOCTH M CTATHCTHKA 32
Tema 3.1. IlpencraBineHue JaHHBIX U ONUCATENIbHAsl CTATUCTUKA 2
103 HpaKTI/I‘-IeSKOG 3ansaTue "llpeacraBieHne N1aHHBIX ¢ TOMOIIBIO TAOIHI U 1
ArarpaMm
Jlexnus "Cpennee apudmernueckoe, Mennana, HaubospIIee 1
104 | HauMeHbIIEE 3HAYEHUS, pa3Max, TUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE 1
YHCIOBBIX HaOOpOB"
Tema 3.2. CnyualiHbIE OTIBITHI U CITyYaliHbIE COOBITHS, OTIBITHI C 3
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU UCXOAAMHU
105 [TpakTrueckoe 3ansTue "CiaydaiiHbIE SKCIIEPUMEHTHI (OTIBITHI) U 1
cllyyaiiHble cOObITHS. DneMeHTapHbIe COObITHS (MCXO0bI)"
106 | IIpakTrueckoe 3aHsTHE "BEepOsITHOCTD CITy9aiiHOTO COOBITHS" 1
107 [TpakTruyeckoe 3ansaTre "BeposTHOCTH COOBITHI B ONBITAX C 1
PaBHOBO3MOYKHBIMH JIEMEHTapHBIMU COOBITHSIMU"
Tema 3.3. Onepaunu HaJl COOBITHIMH, CIIOKEHHE BEPOSTHOCTEH 2
108 [TpakTuyeckoe 3anstue "Onepau Haj COOBITUAMU: TIEpECEUCHNE, 1
00beIMHEeHNE COOBITUI, TPOTUBOIIOIOKHBIE COOBITHS"
109 HpaKTI/I‘-IeCK(iE?'3aH$ITI/Ie "lnarpammsl Diinepa. @opmyia cioxeHus 1
BEPOSITHOCTEH
Tema 3.4. YcioBHas BEpOSITHOCTD, IEPEBO CIyyaifHOTO ombITa, (hopmyia 3
TTOJTHOW BEPOSITHOCTH M HE3aBUCHUMOCTh COOBITHI
110 HpaKTI/I‘-IeCK(iE?'3aH$ITI/Ie "V cioBHas BEpOATHOCTb. Y MHO)KEHHE 1
BEPOSITHOCTEH
111 | Ilpaktnueckoe 3ansaTue "JlepeBo cayyailHOro sKkcrepumeHTa” 1
112 IIpakTnueckoe 3anatue "@opMyiia noaHoM BeposiTHOCTH. HesaBucumslie 1
coObITHS"
Tema 3.5. DneMeHTH KOMOMHATOPUKHU 3
113 | Jlexkuus "KomOuHATOpHOE MPABUIIO YMHOXKEHHUSA" 1
114 | IIpaktuueckoe 3ausitue "l[lepectanoBku U paxTopuan. Yucno coueranuii” 1

37




115 | IIpakruyeckoe 3anstue "[lackans. @opmyna dbunoma HeroToHa" 1
Tema 3.6. Cepuu nocye0BaTeIbHbIX UCIIBITAHUN 3
116 IIpakTnueckoe 3anaTue "buHapHBIN Ccy4yailHBIN ONBIT (MCHBITAHUE), YCIEX 1
1 Heyaya"
117 IIpakTnueckoe 3anarue "He3aBucumsie ucnbitanus. Cepusi HE3aBUCUMBIX 1
WCTBITAHUM O MEPBOTo ycnexa'
118 | ITpaktuueckoe 3ansatue "Cepus HE3aBUCUMBbIX UCTIbITaHUN bepHymin" 1
Tema 3.7. CnyyaiiHble BEJIMUUHBI U paclIpeAeIcHUs 4
119 [IpakTuueckoe 3anstue "CnyvaitHag BennuuHa. Pacnpenenenue 1
BEPOATHOCTEN"
120 | ITpaktrueckoe 3anstue "Inarpamma pacnpeneneHus"” 1
121 | Ilpaktnueckoe 3anstue "Cymma U IPOU3BEACHHUE CITyYalHbIX BEIUYHUH" 1
122 [IpakTuueckoe 3austue "[IpumMepsl pacnpeneneHuii, B TOM Yuciie 1
reOMEeTpHUECKOe U OMHOMHUATbHOE"
Tema 3.8. MateMatnueckoe 0KUJaHUE CIIYHYaHHOW BEJTMYHHBI 3
123 [IpakTuueckoe 3anstue "[IpuMepbl TPUMEHEHUS MATEMAaTUYECKOTO 1
OXHJIaHus (CTpaxoBaHHe, JoTepes)"”
104 [IpakTrueckoe 3ansaTue "MaTeMaTH4ecKoe 0KUJAHUE CYMMBI CIIy4alHbIX 1
BEJIMYMH"
125 [IpakTrueckoe 3ansaTue "MaTeMaTn4ecKkoe 0KUJaHHE T€OMETPUUECKOTO U 1
OMHOMMAJIBHOTO pacnpeaeaeHun”
Tema 3.9. /lucnepcusi ¥ cTaHAAPTHOE OTKJIOHEHUE CITYYAHON BEJIMYUHBI 2
126 | Jlekuumst "lucniepcusi U CTaHAAPTHOE OTKJIOHEHHUE" 1
127 [TpakTrueckoe 3ansTHe "JMciepcuy TEOMETPUUYECKOTO U ONHOMHUATBLHOTO 1
pacnpeneneHus”
Tema 3.10. 3axoH GOJBIINX YHCET 2
128 [TpakTrueckoe 3aHsTHE "3aKOH OOJIBIINUX YKCe. BEIOOpOUHBIN METO 1
HUccleaoBanuit"
129 | IIpaktrueckoe 3ansTue "[IpakTudeckas padoTa HIEKTPOHHBIX TabauIr" 1
Tema 3.11. HenpepriBHbIE CilydaiiHbIE BEIMYMHBI (pacpeIeIeHMs]) 2
130 | ITpaktuueckoe 3ansatue "[I[pumepsl HENPEPHIBHBIX CIYYaHHbBIX BEJIUYUH" 1
131 | Ilpaktnueckoe 3aHsaTHE "@YHKIMSI INIOTHOCTH PaCpPEeSICHUSI. 1
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PaBHOMEpHOE pacnpejieneHne U ero cBoicraa”

Tema 3.12. HopmanbHOe pacnpenesieHne 3

132 [IpakTuueckoe 3anaTue "3anauu, NPUBOAAIINE K HOPMAIBHOMY 1 1
pacrnpeieneHuo"

133 IIpakTnueckoe 3anaTue "@yHKIUSA IVIOTHOCTU U CBOMCTBA HOPMAJIBHOTO 1 1
pacnpeneneHus”

134 [IpakTrueckoe 3anstue "Pemenne 3aaa4, TpUBOIAIINX K HOPMAITBHOMY 1 1
pacnpeneneHuo"
KoncyabTanumn 4
JK3aMeH 4

Hroro: 142 12 | 122
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5. IIpogeccnonaibHasi COCTABJIAIONIANA 0011e00PA30BaTEJIBLHOI0 Y4eOHOI0 MpeaMeTa

«MaremaTuka
Ne HaunmeHoBaHue IIK Konx o0pazoBarenbHoro pesyastata ®I'OC COO 3aganue ¢ npogeccnoHAIBHOI
n/n pa3iesioB U TeM (@I'oC CII10) HANPaBJIEHHOCTHIO
Pazgen 1. Anredpa u
HayaJa
MaTeMaTH4YeCKOI0
aHaJM3a
1. | [IpubmmxEnnbIC IK 1.2 BBITIOJIHATH apU(PMETUYECKHE OTIEPALIUN C BBIOTHATE IPUKUIKY U
BBIYMCIICHHUS], IPaBUJIA I[IK 1.4 palMoHAILHBIMU M JICHCTBUTEILHBIMU YHCIIAMU npUOIMKEHHO PACcCUUTATh CMETY Ha
OKpYTJICHUA, IPUKHUIKA U BBITIOJTHSTH HpI/I6J'II/I)KéHHBIe BBIUUCIICHUS, ONTUMAJIBHOC KOJIMYCCTBO CBIITYYUX
OLICHKA pe3yJbpTara UCIIOJB3Ys [TPABUIIA OKPYIJIEHHUS, €1aTh MaTepuanoB (Tiecka, meoHs, TPYHTa)
BEIYHCIIEHUH" IIPUKUIKY U OLIEHKY pe3yibTara BBIUMCJICHUN JUIA 6HaF0yCTp0ﬁCTBa TEPPUTOPUHN
cajza
Paznea 2. 'eomerpusi
2. Cummertpus B 11K 1.2 OIEPHPOBATH OHSTHSIMHU: CHMMETpHS B | McciienoBaTh HECKOJIBLKO
MPOCTPAHCTBE: I1IK 1.4 NPOCTPAaHCTBE, IIEHTP, OCh MW  IUIOCKOCTh | pXUTEKTYPHBIX COOPYKEHUM UIIU
CHUMMCTPHS CHUMMETPHUH, LIEHTP, OCh U IIOCKOCTh CUMMETPHUH | TAMATHUKOB HCKYCCTB Ha
OTHOCHUTEJIBHO TOYKH, burypsl CHUMMETPUYHOCTD U
HpHMOﬁ, IIJIOCKOCTH. HU3BJICKATh, Hp606pa3OBbIBaTb u HpOHOpI_II/IOHaJII:HOCTB
MHTEPNPETUPOBATH nHpopmaruio 0
MPOCTPAHCTBEHHBIX T'E€OMETPHYECKHUX (UTrypax,
MPEJCTABICHHYIO Ha YEPTEKaX U PUCYHKAX
MIPUBOJIUTH MIPUMEPbI MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B  IIPUPOJE U  KHU3HH,
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPHUU B
HCKYCCTBE
3. Brruncnenue miomann [IK 1.2 BBEIUHMCIIITE TUIOIIAAN noBepxHocreit | Halitu momans ra3oHHOro y4acrka ¢
IIOBEPXHOCTHU [IK 1.4 yuéToM OacceifHa U Ha3eMHBIX

TCOMETPHUICCKUX TCII

F€OMETPUUECKHUX TEJ
NPUMEHATh TOJYYEHHbIE 3HAHMUS Ha MPAKTHKE:
AHAJIM3UPOBATh pPEAIbHbIC CUTYAIIMH U IPUMEHSATh

MIOCTPOCK Ha TEPPUTOPUH TAYHOTO
ydJacTka
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W3YYCHHBIE MIOHSTHUS B MPOIIECCE TIOUCKA PEIICHUS
MaTeMaTU4eCKu CHOPMYIUPOBAHHON TPOOIEMBI,
MOACIIUPOBATE PCAJIbHBIC CUTyallUd Ha A3BIKC
TE€OMETPHH, HCCIIEIOBATH MOCTPOSHHBIE MOJIENH C
HCIIOJIb30BAHUCM T'COMCTPHUYCCKUX OOHATHUU U
TEOpeM, ammapara anreopsl, peuiath
MPAKTUIECKHE 3a/1auu, CBSI3aHHBIE c
HAXOXKJICHUEM I'€OMETPUICCKUX BETUINH

Brruncnenue miomann
[IOBEPXHOCTH
TEOMETPUUECKHUX TEJ

[IK 1.2
[IK 1.4

BBIYUCIIATH IIOIaA1 HOBerHOCTeﬁ
TCOMETPUYCCKUX TEI

PUMEHSTH MTOJTyYeHHBIC 3HAHUS Ha MTPAKTHKE:
AHAJIU3UPOBATH PCAJIbHBIC CUTYyallul U
NPUMEHSTh U3YYCHHBIC TIOHATHS B TIPOIIecce
MOKCKA PEIICHUS] MaTEMaTUIECKH
chopMyITHpOBAaHHOM TIPOOIEMBI, MOIECITUPOBATh
PCATBHBIC CUTYAllUN HA SA3BIKC ITCOMCTPUMH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJICIH C
HCIOJIb30BAHUCM I'COMCTPUUCCKUX HOHATHHU U
TEOpeM, arrapara anreOpbl, pemarhb
MPAKTUYECKHE 3a/1a4H, CBSI3aHHBIC C
HAXOXKJICHUEM I'€OMETPUICCKUX BETUINH

HaiiTn Komm4yecTBO KBaJpaTHBIX
METPOB OOJTUIIOBOYHON TUTMTKH IS
BHYTpEHHEH OTJIeTIKH 0acCEHHOB B
CITA-xommekce

Brraucienne 00bEM0OB
TEOMETPHUYECKUX TETl

[IK 1.2
[IK 1.4

BBIUKCIIATH TUIOIIAIN TTOBEPXHOCTEH
TEOMETPHUYECKUX TETl

MPUMEHSITH MTOJIYYCHHBIC 3HAHHSI HA TIPAKTHKE:
aHAJTM3UPOBATh PEATbHBIC CUTYAllUU H
NPUMEHSTh U3YUYCHHBIE TIOHSATHUS B TIPOIECCE
TIOVCKA PEIICHUST MAaTeMaTHUECKU
c(hopMyJIUPOBAHHON TTPOOIIEMBI, MOICTUPOBATH
pealbHbIe CHTYalluy Ha SI3bIKE TEOMETPHH,
WCCJICIOBATH MMOCTPOCHHBIE MOJIEIIU C
WCTIOJIb30BaHUEM I'€OMETPUICCKUX MMOHITHN U

Haiiti 066EM OaccetinoB B CITA-
KOMILIEKCE ¥ 00BEM BOJBIL,
HEOOXOAUMBIH [T
(byHKIHOHUpOBaHUS OacCeHOB
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TEopeM, arnrapara anreOpbl, pemarhb
NPaKTUYECKHE 3aJ]auH, CBA3aHHBIE C
HaXO0X/I€HUEM T€OMETPUYECKUX BETUUUH

[IpaBuna n3obpaxxeHus
Ha PUCYHKaX:
U300paXeHUS
IUIOCKOCTEH,
napajyIeIbHBIX MPSIMbBIX
(OTpe3KoB), cepeuHBI
oTpe3Ka

K 1.2
I1IK 1.4

n300pakaTb M3ydaeMble (QUTYPHI OT PYKH M C
MPUMEHEHHEM MIPOCTHIX YepTEKHBIX
WHCTPYMEHTOB

BBITIOJIHSITh (BBIHOCHBIC) IIJIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYpP: BUA
CBEpXY, COOKy, CHU3Yy, CTPOHWTH CEYCHHUS Tell
BpalleHus

U3BJICKATbh, UHTEPIPETUPOBATH u
npeoOpa3oBHIBATH nHpopMaIrio 0
NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUTrypax,
NPEJCTAaBICHHYIO Ha YepPTekaxX M PUCYHKaX

BrInonHuTh niaH-4epTéxX KBapTUPBI
C y4€TOM pacCTaHOBKU MeOeTn
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