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PaGouast mporpamma yue6Horo npenmera OVII.04y MaremaTtuka paspaborana Ha
OCHOBE TpeOOBaHMIA:

dbenepaabHOro TOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEAHETO OOIIEro
oOpa3zoBaHMsi, YTBEPXKICHHOTO TIPUKa3oM MuUHHCTEPCTBA OOpa30BaHUS W HAYKHU
Poccuiickoit @eaepaunu ot 17 mast 2012 r. Ne 413 (manee — ®I'OC COO);

denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa  CPEIHETrO
npodeccruoHanbHOro obpaszoBanus mo mnpodeccun 35.01.28 Macrtep crToisipHOrO M
MeOeIbHOTO TMPOU3BOJICTBA, YTBEPKICHHOTO TPHUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 25.07. 2022 . N 606 (manee — ®I'OC CII0O),

C ydeToM moJjiokeHuil dDenepanbHON 00pa30BaTENbHOW MPOrPaMMbl CPEIHErO
obmero o0Opa3oBaHMs, YTBEPXKACHHON MpHKa3oM MUHUCTEpCTBA MPOCBEIICHUS
Poccuiickoii @eneparuu ot 18.05.2023r. Ne 371, ¢ yuetom noisrydaeMoil npodeccuu.
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IHosicHUTeIbHAA 3aNUCKA

[Iporpamma 1o MareMaTrKe Ha ypOBHE CpEHET0 00111eTr0 00pa3oBaHus pa3padoTaHa
Ha ocHoBe ®I'OC COO ¢ yu€ToM COBpEeMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIBSABIIIEMbIX
K MaTeMaTUYeCKOMY 00pa30BaHUIO, U TPAAMIINI poccuiickoro oopa3zoBanus. Peanu3zanus
porpamMmbl MO0 MaTeMaTHUKE OOECleYMBAET OBIAJCHUE KIIIOUEBHIMU KOMIIETEHIUSMU,
COCTABJISIIOLIMMU  OCHOBY [UJII  CaMOpPa3BUTUS M  HEMNPEPHIBHOTO 0Opa30oBaHUf,
[EJI0CTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBLHOTO PA3BUTHUS JTUYHOCTU
00yJaroImMXxcs.

B mporpamMme 1o MaremMaTUKE y4YTEHBI MAEU W nosokeHus KoHuenuuu pa3BuTHs
MaTeMaTtuyeckoro ooOpa3zoBanus B Poccuiickoit ®enepamuun. B coorBeTcTBUM €
Ha3BaHUEM KOHIEMIMU, MaTeMaTUYeCKoe O0pa3oBaHHWE JOJKHO, B YaCTHOCTH,
MPENOCTABIATh  KKIOMY OOYy4aromeMycsi BO3MOXHOCTh JIOCTH)KCHHUS  YPOBHS
MaTEMaTUYECKUX 3HAHUW, HEOOXOIMMOTO i JajbHEHIIel YyCHEeNIHOW >KU3HU B
obmectBe. MIMeHHO Ha pellleHHe ATOM 3ajJaud HallelieHa MporpaMMa Mo MaTeMaTHKe
0a30BOT0 YPOBHSI.

B snoxy mudposoit Tpanchopmanuu Bcex cdep UYeIOBEUECKOU AesTEeIbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  ueJlOBEKOM 0Oe3  0a30Boit
MaTeMaTUYECKON MOJTOTOBKU. ¥YKe B IIKOJIE MAaTEMATHUKA CITY>KUT OMOPHBIM MPEAMETOM
JUIT  U3YUYCHMsS] CMEXHBIX JHUCIUIUIMH, a B JKW3HU TIOCJIE IIKOJbl pPealbHOU
HEOOXOIMMOCThIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TPEOYET MOJHOLICHHOM
0a30Bol 00111€00pa30BaTEIHLHON MOJATOTOBKHA, B TOM YHCJIE M MaTeMaTU4eCKoil. DTo
00yCIIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YUCIO CHEHHATBHOCTEH, CBSI3aHHBIX C
HETMOCPECTBEHHBIM MPUMEHEHNEM MaTEMATUKU: U B chepe YKOHOMUKH, U B OU3HECE, U B
TEXHOJIOTUYECKHX 001acTsIX, U Jake B TYMaHHUTapHBIX cepax. Takum obGpazom, Kpyr
oOyvarmumxcs, s KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM MPEAMETOM,
CYIIECTBEHHO PACIIUPSETCS.

[IpakTrueckasi TOJIE3HOCTh MaTeMaTHKKA OOYyCIIOBJIEHA TeM, 4YTO €€ MpeaIMEeTOM
ABJISIIOTCS (DyHJIaMEHTaIbHBIE CTPYKTYpPhI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBIE OTHOIIECHUSI OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, JIO JOCTAaTOYHO CJIOXKHBIX, HEOOXOMWMBIX JUIsi pa3BUTUS HAYYHBIX U
TEXHOJIOTUYECKUX HJEH. Dbe3 KOHKPETHBIX MAaTEMaTUYECKUX 3HAHUW 3aTPYyJHEHO
MOHMMAHWE TMPUHIMIIOB YCTPOMCTBA M HCHOJIb30BAHHUS COBPEMEHHON TEXHUKH,
BOCIIpUATHE M HMHTEpHpETalus pa3sHOOOpa3HOW COLMAIBbHOW, HSKOHOMHYECKOM,
NOJIMTUYECKOW  HMHpopManuu, Manod(p(GeKTUBHA  IOBCEIHEBHAs  MpPAaKTHYECKas
NEeATeNIbHOCTh. Kak1oMy 4eJIOBEKY B CBOEH KU3HHU MPUXOJUTCS BBIIOJHSITH JOCTATOUYHO
CJIO’KHBIEC PACUEThI M COCTABIISITH HECIIOKHBIC AJITOPUTMBbI, HAXOJAUThH HY>KHbIE (hOPMYJIbI
U TPUMEHSTh UX, BJIAJIETh NPAKTUYECKUMU MPUEMAMU T€OMETPUUECKUX HU3MEPEHUN U
MOCTPOCHUM, YUTaTh WHOOPMAIUIO, MPEJCTABICHHYI0 B BHUAY TaOIUIl, AUarpaMM H
rpaduKoB, KUTh B YCIOBUSX HEONPEAEIEHHOCTH U MIOHUMATh BEPOATHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OOHOBPEMEHHO C paclIUpeHueM cpep NPUMEHEHUS MATEeMAaTHUKU B COBPEMEHHOM



oOmiectBe BCE Oojiee Ba)XXHBIM CTAaHOBUTCS MAaTEMAaTUYECKMM CTHIIb MBIIUICHHUS,
NPOSIBISIIOLIMICS B ONpEACIEHHBIX YMCTBEHHBIX HaBblKax. B mporecce wu3yuyeHus
MaTeMaTUKU B apceHall MPUEMOB W METOJOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCA MHAYKLIUA U JeAyKIHs, 0000IIeHHEe U KOHKPETU3allus, aHaTN3 U
CUHTE3, KiaccuuKauus U cucremMaTu3aius, adctparupoBanue U aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3aKIIOUEHUM, TMpaBuiia UX KOHCTPYUPOBAHUSI PACKPBHIBAIOT
MEXaHU3M  JIOTUYECKHX  ITOCTPOEHUHM,  CHOCOOCTBYIOT  BBIpAaO0OTKE  yMEHUs
dbopmyIupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXKJIEHHUS, TEM CaMbIM DPa3BUBAIOT
JIOTHYECKOEe MblIUIeHne. MareMaTiKe MPUHAAICKHUT Beaylas poyib B (OPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHThl MBIIUICHHS U BOCIUTAHWM YMEHHUI [EeWCTBOBATH IO
3aIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBaTh HOBbIE. B
IPOLIECCE PELIEHU 3a]]a4 - OCHOBHOM y4eOHOU NeATETbHOCTH Ha YPOKaxX MaTEMAaTUKH -
Pa3BUBAIOTCS TBOPYECKAS U IPUKIIAHAS CTOPOHBI MBIIIUICHHUS.

OOyuenue MareMaTHKe AAa€T BO3MOXKHOCTh pa3BUBaTh y OOYy4arOIUXCsS TOYHYIO,
palMOHANBHYI0 M HMH(MOPMATHBHYIO p€4Yb, YMEHHE OTOMpPATh HauOoyiee MOAXOISIINE
A3BIKOBBIE, CHUMBOJIMYECKHE, TpauuyecKhue CpeACTBa Ul BBIPAXKECHUS CYXACHUUH U
HaIJITHOTO UX MPEJCTaBICHUS.

HeoOxoaumMbpIM KOMIIOHEHTOM OOILEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SBJIsIETCS OOIIIee 3HAKOMCTBO C METOAaMH MO3HAHUs JeHCTBUTEIBHOCTH, IPEACTABICHUE
0 TMpeaMeTe W METOAE MaTeMaTHUKW, €ro OTJIIMYUS OT METOJOB €CTECTBEHHBIX H
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS MaTeMaTHUKU [UIsl pPEeLICHHs
HAy4YHbIX M NPUKIAJAHBIX 33/1a4. TakuM 00pa3zom, MmaTeMaTu4eckoe 00pa30BaHUE BHOCHUT
CBOM BKJIaJ B (DOPMHUPOBAHKE OOIIEH KYJIbTYpPhI YEJIOBEKA.

W3ydyeHne MaTeMaTWKH CHOCOOCTBYET 3CTETHYECKOMY BOCHUTAHHUIO 4YEJIOBEKa,
NOHMMAHUIO KpacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKIACHUH, BOCHPHUITHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[ensmu 0oOydeHUs: MaTEMATUKE SBIISIFOTCS:

bopMHpOBaHUE LIEHTPAJIbHBIX MATEMATHMUYECKUX TMOHATUA (YUCIO, BEJIUYUHA,
reoMeTpuueckas (Qurypa, mepeMeHHasl, BEPOSATHOCTh, (PYHKIHS), OOECIEeUHUBAIOIIUX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHus 00yUaroIInXCs;

NOJIBEICHHE OOydYaroluXxcsi Ha JOCTYIHOM [UJIi HHMX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATUKU M OKPY’KAOIIEr0 MUpa, NOHMMAaHUE MAaTEMaTUKH KaK 4acTH
oO11eil KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE HWHTEIUICKTyaJIbHBIX K TBOPYECKHUX CIOCOOHOCTEH oOyuaromuxcs,
NIO3HABATEJIbHON AKTUBHOCTH, MCCIIEAOBATENbCKUX YMEHUWA, KPUTUUHOCTH MBIIUICHUS,
MHTEpeca K U3yYEHUI0 MaTEMATHKH;

dopMupoBaHre (QPYHKIMOHATBHOW MAaTEMaTH4YECKOW TIpPaMOTHOCTU: YMEHUS
pacno3HaBaTh MaTEMaTUYECKHE ACHEKThl B PEAIbHBIX JKU3HEHHBIX CUTyalUsX U IpPH
U3YYEHUU JIPYTUX Y4eOHBIX MPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MATEMAaTHMKH U CO3/1aBaTh MaTeMAaTUYECKUE MOJIEINH,
OPUMEHATH OCBOCHHBIM MAaT€MaTHYECKH ammapar il PEIIeHHs IPaKTHKO-



OpUEHTHUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH U OLEHUBATDH MOTYUYEHHBIE PE3YJIbTaThI.

OCHOBHBIMM  JIMHUSIMH  COJIEpPKaHMUSI ~MaTeMaTHKud sBIsAIOTCS: «Yucina w
BBIUHCIICHUSY, «Anredpa» («AnreOpanyeckue BBIpOKEHUS», «YpaBHEHUS W
HEpaBeHCTBa»), «Hayana Maremarnueckoro ananuza», «I'eometpus» («I'eomerpuueckue
burypsl U ux cBoicTBay, «V3MepeHue reoMeTpuvecKuX BEIUYUH»), «BeposSTHOCTh U
CTaTUCTUKa». JlaHHBIE JIMHUM DPA3BUBAIOTCS MapauIeNIbHO, KaXKJas B COOTBETCTBUU C
cOOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYroil, a B TECHOM KOHTAKTE U
B3aumoencTu. Kpome »3Toro, ux o0ObeIMHSIET JIOTUYECKas COCTAaBJISIONIAs,
TPaJAMIIMOHHO NIPUCYIAs MaTeMaTUKE U MPOHU3bIBAIONIAS BCE MATEMAaTUYECKUE KYPChI U
conepxatenbHblie JiuHuA. ChopmymupoBannoe B PI'OC COO tpeboBaHUE «BIaJACHUE
METO/JIaMH JI0Ka3aTelIbCTB, AITOPUTMaMHU pEIICHUs 3a1ady, yYMeHHe (OpMyIUpOBaTh
ONPENCIICHUSI, aKCHOMbI M TEOPEMbI, IMPUMEHSITh WX, IMPOBOJAUTH JOKa3aTEIbHBIC
paccyXJIeHUs B XOJI€ PEIIEHUs 3aJay» OTHOCUTCS KO BCEM YYEOHBIM Kypcam, a
dbopMHpoBaHUE JIOTUYECKUX YMEHUW pacmpenesisercs Mo BceM TrojamM oOydeHHs Ha
YPOBHE CpPEeAHETO 00111ero 00pa3oBaHuUs.

B cootBercTBUM ¢ PI'OC COO MaremaTuka SBiIsSETCS 00s3aTEIbHBIM IIPEAMETOM
Ha JIaHHOM YpoBHEe oOpasoBanus. [Iporpammoii 1mo maremaTuke MpemaycMaTpUBaeTCs
u3ydeHue yuyeOHoro mnpeamera «MaremaTuka» B paMkKax TPEX YUYEOHBIX KYpPCOB:
«Anrebpa W Hauyajga MareMaTHUecKkoro aHanmuza», «['eomerpusi», «BeposTHOCTH U
cratuctrka»y. MopMUpPOBaHKE JIOTMUECKUX YMEHHUN OCYLIECTBISIETCS HA MNPOTKEHUU
BCEX JIET OOy4eHMs] Ha ypOBHE CpeJHEro oomiero oOpa3oBaHWsA, a DJIEMEHTHI JIOTUKH
BKJIFOYAIOTCS B COJIEPYKAHUE BCEX HA3BAHHBIX BBIIIC YUEOHBIX KYpPCOB.

Hnst m3yuenns: npenmera OVIL. 04y Marematnka Ha yriIyOJICHHOM YpOBHE
cpeaHero oOmiero oOpa3zoBaHusi OTBOAUTCS 336 4vacoB, B TOM uucie 22 yaca Ha
podeccuoHaNbHO-OPUEHTUPOBAHHOE CO/IEPIKAHUE.

N3yuenune yuebHoro mpeamera OVYIIL. 04y Marematuka 3aBepiiaetcs
MPOMEXKYTOUHOM aTTecTanueid B ¢opMe MUCBMEHHOTO dK3aMeHa B paMKax OCBOCHHS
[TITKPC Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHus.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

W3ydeHne MmaTeMaTUKH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMsI HAIIPABIICHO Ha
JTOCTIDKCHHE  OOYYaroUMHUCS  JUYHOCTHBIX, METANpPEAMETHBIX U  TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB OCBOCHHUS YUEOHOTO TIpeaMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbTare u3ydeHuss MaTeMaTUKH Ha YPOBHE CPEAHEro oOuiero oopa3oBaHus y
oOyy4aromerocst OyyT COPMUPOBAHBI CIEAYIONINE JIMIHOCTHBIE PE3YIIbTATHI:



1) rpaxKIaHCKOro BOCIIMTAHMS:

ChOPMHUPOBAHHOCTh TPAKTAHCKOW MMO3MIMK OOYYAIONIErocs Kak AKTHBHOTO H
OTBETCTBEHHOTO YJEHA POCCHHCKOrO OOIIECTBa, MPEJACTABICHHE O MAaTEMAaTHUCCKHX
OCHOBaxX (PYHKIIHOHMPOBAHHS PA3IMYHBIX CTPYKTYP, ABJICHHMA, IPOLEAYDP rPaXIaHCKOTO
obiecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU
UHCTUTYTaMHU B COOTBETCTBHMH C MX QYHKIUAMHU M Ha3HAUCHUEM,

2) MATPUOTHYECKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKOW TPAXKIAHCKOM WIACHTUYHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUICKOW MaTeMaTUKH, LEHHOCTHOE OTHOILICHHE K
JOCTHIKEHHSIM POCCHUMCKHX MAaTEMAaTHKOB M POCCHMCKOM MaTeMaTHYECKOW IIKOJIBI,
UCITI0JIb30BAaHUE ITUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHMS, ATUYECKOTO TOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKHUM
MPUMEHEHUEM JIOCTHXKEHUN HAyKH W JIEATEIIbHOCTHIO YUEHOr0, OCO3HAHHUE JUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTeTHYeCKOr0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYasg OSCTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHHM, PacCy>KIeHUH, BOCHPUUMYUBOCTH K
MAaTEMAaTHYECKUM aCEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3HYecKoro BOCIUTAHMS:

c(OpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTEeMaTHUECKHE 3HAHHUS B HMHTEpecax
3I0pOBOTO U 0€30MacHOTO 00pas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE TMHUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHIATHH W OTHbIXA,
perymsipHas ¢puznyeckas akTUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHHUE MPH 3aHATHIX
CHIOPTUBHO-03/IOPOBUTEIBLHON JEATEIBHOCTbIO;

6) Tpya0BOro BOCIIMTAHMSA:

TOTOBHOCTh K TPY/Zy, OCO3HAHHE IIEHHOCTH TPYAOJIO0WS, UHTEPEC K Pa3THIHBIM
chepam mnpodecCHOHATBHON NESITENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
MPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccnn u
peaNn30BBIBaTh COOCTBEHHBIC KWU3HECHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTEeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO Ha TMPOTSHKCHUHM BCEW KU3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX 3a/7a4 MATeMaTHUYECKOU
HaIPaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHUA:

C()OPMUPOBAHHOCTb IKOJIOTUYECKON KyJIbTYpbl, IOHUMAHUE BIHUSAHUS COLUAIBHO-
HYKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHON CPENibl, OCO3HAHUE
rJI00AaNBHOTO  XapakTepa OJKOJOTMYECKUX MpoOJeM, OpUEHTalMs Ha NPUMEHEHUE
MaTEeMaTUYECKUX 3HAHMW JJIs pelleHus 3a7ad B 00JacTH OKpY)Karolled cpensl,
IUIAHUPOBAHKUE IMOCTYNKOB M OLUEHKH MX BO3MOXHBIX IMOCIEACTBUI MJIs1 OKPY’Karolen



CpPCIObI;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HayKU M OOLIECTBEHHOM MPaKTUKH, TOHUMaHUE MAaTEeMaTUYECKONM HAayKHU Kak
cdepbl 4eTOBEUECKON eATeIbHOCTH, STAlOB €€ Pa3BUTHS U 3HAYUMOCTHU JAJI PA3BUTHUS
MBUJIM3AIIMK, OBJIAJICHUE S3bIKOM MATEMAaTUKHM U MaTEMaTHYECKON KyJIbTypoW Kak
CPEICTBOM  TIO3HAHUS  MHpA, TOTOBHOCTh  OCYIIECTBJISITH  IPOEKTHYIO U
UCCJIEI0OBATENHCKYIO IEITEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pe3ynbTaTe 0CBOEHHUS MPOrpaMMBbl 10 MaTEMATHUKE HA YPOBHE OCHOBHOTO OOLIETO
oOpa3oBanus y oOyuaromierocs OyayT cpopmMupoBaHbl METapeIMETHbIE PE3YJIbTaThl,
XapaKTEPHU3YIOUIUECS OBJIAJICHUEM YHUBEPCAIbHBIMHU I103HABATEIbHBIMU JI€HCTBUSIMM,
YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMM  JICUCTBUSIMU W YHUBEPCAJbHBIMU
PEryJIsTUBHBIMU JCHCTBUSAMH.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHbIEC YUeOHbIE e CTBUS
ba3oBble jornueckue aeiicTBUA:

BBISIBIIATH M XapakKTEpPU30BaTh CYILIECTBCHHBIE NPU3HAKM MAaTEMaTHYECKHUX
00BEKTOB, MOHATHUI, OTHOIICHUH MEXIy MOHATHUSAMHU, (DOPMYJIMPOBATH OMNpPEIEICHUS
MOHSATUH, yCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK KiacCU(PHUKAIMK, OCHOBAHUS IS
00001IEeHHS ¥ CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAIIN34;

BOCIIPUHUMATh, (OPMYJIHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIIbHbBIE
U OTpUIIAaTeIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISIT MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M IMPOTHUBOPEYMS B
dakTax, TaHHBIX, HAOIIOJACHUSIX U YTBEPKACHUSIX, IPEAJIaraTh KPUTEPUU JIJIsl BBISIBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHNIL;

JI€JIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€TYKTUBHBIX U MHYKTHBHBIX
YMO3AKJIIOUYECHHUM, YMO3aKIIOUEHUHN 110 AaHAJIOTUU;

IIPOBOJUTH CAaMOCTOATENIBHO JIOKA3aTEIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(mpsiMble ¥ OT TPOTHMBHOIO), BBICTPAUBATh ApTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBObI;

BBIOMpATh CIOCOO pelieHus: yueOHOM 3aiaun (CpaBHMBATh HECKOJIBKO BapHUAHTOB
pelieHus, BhIOUpaTh Haubosee MOAXOIANINN ¢ YUYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarTeabCKHe JeCTBUSA.

WCIOJIB30BaTh  BOMNPOCHI KAaK MCCIENOBATEIbCKAM HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIHUE MPOTHUBOpEUHE, MpoOJieMy, YCTaHABIUBAThH
MCKOMOE | JJaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIIHIO0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEJIPHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIIEAOBAHUE IO



YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObEeKTa, SBJICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, IPOI[ECCAMU;
CaMOCTOATENBHO (OPMYTUPOBATH OOOOIIEHHUST W BBIBOABI IO pE3yJbTaTam
MPOBEAEHHOTO HAOJIOJICHUS, MCCIIEI0BaHUsl, OLICHUBATH JIOCTOBEPHOCTH MOJYUYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB M 0000IIECHHUI;
MPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE Tpollecca, a TaKXKE BBbIJIBUTATh
MPEATNOJI0KEHHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH I€PUIIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX JIJIsi OTBETA HA BOMPOC
U JUIS pEILLICHUS 3a]1a4u;

BBIOMpATh HMHPOPMALUIO U3 KMCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMATU3HPOBATh U HHTEPIPETUPOBATh MHGOPMAIMIO PA3IMYHBIX BUAOB U (HOPM
MIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HWHGOPMAIMIO, TMPEACTaBIATh €€ B pasUnyHbIX ¢opMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAAEKHOCTh MHGOPMAIMH IO CAaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSTEINBHO.

KoMMyHMKaTHBHBbIE YHHMBEPCAJIbHbIEC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh W (HOPMYJIUPOBATh CYXKJICHHS B COOTBETCTBHH C YCIOBUSMH U
HEeIsIMU OOIIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOAY pEIICHUs 3a/1adyd, KOMMEHTHPOBATh
MOJIyYCHHBIN PE3yNIbTaT;

B XOJe OOCYXJEHHSA 3a/aBaThb BOMPOCHl MO CYIIECTBY OOCYXTaeMOW TEMBI,
mpoOIeMBbl, perraeMoi 3ajauu, BHICKA3bIBATh WJIEW, HAIlCJICHHBbIE HA TMOUCK pPEIICHUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSIMH JPYTUX YYaCTHUKOB JHAJIOra,
0OHapyXMBaTh Pa3IU4Me U CXOJICTBO MO3UIMN, B KOPPEKTHOH (hopme (HOpMyTUpOBATH
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

NPEJCTaBISITh PE3YyJAbTaThl PEIICHUs 3a7add, OKCIEPUMEHTa, HCCIEA0BaHus,
MIPOEKTa, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BBHICTYTUICHUS C yUETOM 3a]1a4 MTPE3CHTAIlUN
U 0COOEHHOCTEN ayIUTOpHUHU.

PeryasiTuBHbIE YHUBeEpPCAJIbHbIE YYeOHbIE 1eCTBUS
Camoopranusamnus:
COCTAaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CITOCOO PEIICHUS C yIETOM

UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMH TO3HABATEIHHOU pe(IeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX [MPOILIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCO0aMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pPe3ysibTaTa PEIICHUsS MaTeMaTU4eCKOn
3a/1a4u;



NpEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH IpPU PEIICHUU 3a/1ayH,
BHOCHUTh KOPPEKTHBBI B JICSITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yJbTaTa I W YCJIOBHUSIM, OOBSICHATH TPHYHUHBI
JOCTHKEHUSI TN HEJIOCTUKEHUS PE3YJIbTATOB JACSATEILHOCTU, HAXOUTh OLIMOKY, 1aBaTh
OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW Y MHIUBHUAYaTIbHON paOOThI
Ipy pemieHWU Y4YeOHBIX 3a7ad, NPUHUMATHh I11e7b COBMECTHOW JEATEIHHOCTH,
IUTAHUPOBATh OPTaHHW3aIlldI0 COBMECTHOW pPaOOThI, pachpenensarTh BHABI padoT,
JIOTOBApUBATHCA, OOCYXXJaTh TMPOIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIOJICH;

y4acTBOBaTh B TIPYMIOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJHSITH CBOIO YACTh Pa0OTHI U KOOPJAMHUPOBATH CBOU
JEUCTBUS C IPYTUMHU WICHAMHA KOMaH/IbI, OIICHHBATh KAYECTBO CBOETO BKJIAJIa B OOIIHIA
MPOJYKT MO KPUTEPHUAM, CHOPMYIIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3ynbTaThl OCBOCHHUS MPOTPaMMBI 10 MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHEro o0Iero oopa3oBaHus MPECTaBICHBI 110 ToaM 00y4YeHUs B
paMKax OTHEIbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3jeiiax MPOrpamMMbl IO
MaTeMaTHKe.
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PABOYAS NIPOI'PAMMA YYEBHOI'O KYPCA VYK.01«<AJITEBPA H
HAYAJIIA MATEMATHYECKOI'O AHAJIM3A»

IHosicHuTeIbHAA 3AIIUCKA

Y4eOnbiii Kypc «AnreOpa W Hadajlla MaTeMAaTHYECKOTO aHAJIM3a» SBIACTCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero ooOiero oOpa3oBaHws,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOEHHUSI YYEOHBIX KYpCOB HH(POPMATHUKH, OOLIECTBO3HAHUS, HCTOPHH,
CJIOBeCHOCTH. B pamkax ydeOHOTO Kypca «Airedpa W Hadajga MaTeMaTHYEeCKOTO
aHanM3a» oO0ydaroluecs OBJAJCBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMN
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHS B MAaTEMaTHUECKOUN opMe.

YuebHblli Kypc anreOpbl M Hadal MaTEeMaTHYECKOTO aHajin3a 3akKJajbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHaMH (QU3HKUA, XUMHUU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUN YKOHOMUKHU U 00IIIECTBEHHOM KU3HU, TTO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEAHEBHOW XM3HU. B TOXe Bpemsi oBiaJieHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIHUSIMH
pa3BUBAaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH
YTBEPXKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIUIeHHEe. B xone u3ydenus
anreOpbl ¥ Hayall MaTEMaTUYECKOrO aHaliu3a Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus 00yUaromuecs MOIy4atoT HOBBIM OMBIT PEIICHUS MPUKIIATHBIX 3a/1a4,
CaMOCTOATEIBHOTO MOCTPOCHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CUTyallud U
WHTEpIIpETalluk  TOJYYCHHBIX  pEHIeHUN,  3HAKOMSITCS C  OpUMepaMu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEN B TMpPUPOJAE, HAyKe U B HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYuebnblli Kypc anreOphl W Hadaldl MaTeMaTHYeCKOro aHaimu3a oOajaeT
3HAYUTEJBHBIM BOCIUTATEIIbHBIM MMOTEHIIMATIOM, KOTOPBII peaiu3yeTcsi KaKk 4epes
y4eOHbII MaTepua, CoCOOCTBYIOIMN (OPMUPOBAHUIO HAYYHOT O MUPOBO33PEHHS,
TaK 1 uyepes crenuduky yueOHOM NeaTeTbHOCTH, TPEOYIOIIeH caMOCTOSTETbHOCTH,
aKKypaTHOCTH, MPOJOIKUTEILHON KOHIIEHTPAIIMM BHUMAHUSI U OTBETCTBEHHOCTH
3a IIOJIyYE€HHBIN pe3yJibTar.

B ocHoBe MeToauku 00yueHus anredpe U HayaiaM MaTeMaTUYECKOTO aHaan3a
JICKUT JIEATeIbHOCTHBIA MPUHIUI O0yYEHHUS.

B crtpyktype mporpammbl mo anreOpe M HadajaM aHalu3a BbIAEISIOTCS
CIEAYIOIIUE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «Uucina M BBIYUCIEHUSY,
«DyHkMK U rpapukn», « YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTudeckoro



aHanu3ay», « MHOXKeCTBa U JIOTHMKa». Bce 0OCHOBHBIE CoepKaTEIbHO-METOJUYECKUE
JMHUM U3y4al0TCs Ha MPOTSHKEHUH JBYX JIET 00yUeHUs Ha yPOBHE CPEIHEr0 00I1Iero
o0pa30oBaHUs, €CTECTBEHHO JOMOJHSSA JPYr Apyra M TMOCTENEHHO HACHIIAsiCh
HOBBIMU T€MaMU U pazzaenamMu. J[aHHbIN y4eOHbII Kypc ABISETCS WHTETPATUBHBIM,
MOCKOJIbKY 00benuHseT B cebde coiep’KaHhe HECKOJbKUX MaTeMaTHUYeCKUX
JTUCHUIUINH: anreOpa, TPUrOHOMETPHUS, MaTeMaTUUECKUI aHAJIN3, TEOPUSI MHOXKECTB
u apyrue. [lo mepe Toro, kak oOyuaromiyecs: OBIaJAEBAlOT BCE Oosiee MIUPOKUM
MaTeMaTUYeCKUM allapaToM, y HHUX T[OCJIEI0BaTeNbHO (QOpMUpYETCS U
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIh pEealbHOM
CUTYaIluH, MPUMEHSTh 3HAHUs, IOJyUYeHHBIE B YdeOHOM Kypce «Anrebpa u Hadasa
MaTEMaTUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTHYeCKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH OTYyUEHHBINA PE3yIbTaT.

ConepxxarenpHo-MeTOIMYeCcKass JUHUS «YUuclia ¥ BBIUMCICHUS» 3aBEPILACT
¢dbopMHpOBaHNE HABBIKOB MCMOIB30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanusi. Ha ypoBHe cpenHero oo1ero
oOpa3oBaHMsi 0co0Oo€ BHHUMaHue yaensercs (OPMUPOBAHUIO  MPOYHBIX
BBIUHCIUTENbHBIX HABBIKOB, BKJIIOYAIOMIUX B CEOS MCHOIB30BAHUE Pa3IHMUHBIX
(dbopM 3anucH 1eWCTBUTEIBHOIO YUCIIA, YMEHUE PALIMOHAIBHO BBIOJIHATH JEHCTBUS
C HHUMHM, JeNaTh NPUKUAKY, OLEHUBATh pe3yibTar. OOyuaromiyecs MOIy4aroT
HABBIKM TPHOIMKEHHBIX BBIYMCICHUHN, BBIMOTHEHUS JEUCTBUH C YHCIIaMHU,
3allMCaHHBIMU B CTAaHJAPTHOHN opMe, UCTIOIb30BAaHUS MAaTEMaTUYECKUX KOHCTAHT,
OLICHWBAHUS YHCIIOBBIX BBIPAKCHU.

ConmepxarenpHasi JHUHUA «YPaBHEHHUS U HEPABEHCTBA» peallu3yeTcss Ha
MPOTSHKEHUHM Bcero oOydeHWs Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHUs,
MOCKOJIBKY B K&XIOM pasleie MporpaMMmbl MPEAyCMOTPEHO  peIlleHne
COOTBETCTBYIOIIUX 3a7ad. OOyuaroluecs: OBJIAJAEBAIOT Pa3IMUYHBIMH METOJaMH
pelieHuss  IEeNbIX,  pPaluOHAIBHBIX,  HPPAIMOHATBHBIX,  IOKA3aTeIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPHUYECKUX YpaBHEHHH, HEPABEHCTB M UX CHCTEM.
[TosmydyeHHble yMEHUSI UCHOJB3YIOTCS MPU HUCCIEAOBAaHUU (YHKIUN C MOMOIIBIO
MIPOM3BOIHOMN, PEIICHUH MPUKIAIHBIX 33/1a4 U 33]]a4 Ha HaX0XJICHUE HAauOOJIBIINX
¥ HAaMMEHBINNX 3HaueHud ¢yHkuuu. JlaHHas cojepkaTrenbHas JIMHUS BKIIOYACT B
cebst Takke (opMUpOBaHME YMEHUW BBINOJHATH pacdy€rel MO (opmysiam,
npeoOpa3oBaHus IEJTBIX, paIoHaIbHBIX, UppaIOHATIBLHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAXKEHUM, COJEpKAIINX CTEIIEHU U
norapudmel. brarogaps m3ydeHuio anredpandeckoro marepuana MpPOUCXOIHT
JanbHEWIee pa3BUTUE  aNTOPUTMUYECKOTO W aOCTPAKTHOTO  MBILIUICHUS
oOy4Jaroruxcs, (GOPMUPYIOTCS HABBIKM ACTYKTHBHBIX PACCYKICHUU, PabOTHI C
CUMBOJIbHBIMH (hopMamu, MPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B
BUJIC PaBEHCTB U HEpaBEHCTB. AnreOpa mpennaraet 3¢p(HeKTUBHbIE WHCTPYMEHTHI
JUISL  pelIeHUsT TMPaKTUYECKUX M eCTEeCTBEHHO-HAY4YHBIX 3aJlay, HarjsaHo
JIEMOHCTPHUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKA HAYKH.

CopepxxarenpHo-MeTomueckass JuHUS «DyHKIUU W TrpaduKum» TECHO
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neperyieTaeTess ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCIEA0BATEIILHOCTh U3yUYEeHUs Marepuana. M3yueHnue cteneHHou,
MOKa3aTeJIbHOU, JJOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIMM, MX CBOMCTB
U rpadKOB, UCIOJIb30BaHUE (PYHKITUN IJIS pEHICHUs 3a7a4 W3 APYTUX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBS3aHO KaK C MAaTEMATHUYECKHUM aHAJIM30M,
TaK ¥ C pPEIICHWEM ypaBHEHHH W HepaBeHCTB. IIpu »ToM Oo0JbIIOe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHS BBIPAXKATh (HOPMYJIaMU 3aBHCHUMOCTH MEXTY
Pa3IMYHBIMM BEIMYMHAMU, HCCIAEA0BATh IOJYYCHHBbIC (DYHKIIUM, CTPOUTH UX
rpadgukd. Matepuan coaep)KaTelbHON JTWHWUW HAIlleJeH Ha Pa3BUTHE yYMEHUH U
HAaBBIKOB, ITO3BOJISIFOIINX BBIPAKATH 3aBUCUMOCTH MEXKIY BEIIMUMHAMHU B PA3JIMYHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHUIO U
KOHKPETHU3ALMH, UCIIOJIb30BAHUIO aHAJIOTHUH.

ConepxarenpHas JmHUA «Hadama maTeMaTHyecKoro aHalin3a» IO3BOJISET
CYUIECTBEHHO PAaCIMPUTh KPYT KaK MATEMATUYECKUX, TAK M NPUKIAJHBIX 3a/1ad4,
JIOCTYIHBIX 00Y4YaroIIUMCSI, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCThH MCCIEAOBATh U
CTPOUTH IpaduKu QYHKIUHN, ONIPEACIATh UX HAMOOJIbIIINE U HAMMEHBIIINE 3HAUCHUS,
BBIYUCIISATh TUIOMAAU QUTYp U OOBEMBI TEJl, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporieccoB. CoaeprkaTesbHasl IUHUS OTKPHIBAET HOBbIE BO3MOKHOCTH TTOCTPOCHUS
MAaTEMaTUYECKUX MOJEICH PEAIbHbIX CUTyallMid, HAXOXJICHUS HAWJIYy4IIero
pEeIIEHNUs] B TPHUKIAAHBIX, B TOM YHCJIE COLMAJIbHO-D’KOHOMHYECKHX, 3ajJadax.
3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHUYECKOTO aHajii3a CIOCOOCTBYET Pa3BHUTHIO
a0CTpakTHOTO,  (POPMANBHO-JIOTHYECKOTO M KPEaTHUBHOTO  MBINUICHUS,
GhopMUPOBAHUIO YMEHUH paclio3HaBaTh IIPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HAYKe,
TeXHUKE M HcKyccTBe. OOydaromiuecs y3HAIOT O BBIIAIONIUXCS pe3ysbTaTax,
MOJIYYCHHBIX B XOJI€ pa3BUTHUS MATEMAaTUKHU KaK HayKH, U UX aBTOpax.

ConepxatenbHO-MeTOoAMYeCcKas JUHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM
MOCBAIIIEHA  3JIEMEHTAM  TE€OPUM  MHOXECTB. | €OpETUKO-MHOXKECTBECHHBIC
MPEJICTABJICHNS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMAaTUKU W MPEIIararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAMHSIIONUN BCE pa3/ieibl MATEMATHKU U €€
MPWIOKEHHUM, OHU CBSA3BIBAIOT PA3HBIE MATEMAaTHYECKHUE NUCIUILUIMHBI B €IUHOE
niesnoe. [ToaToMy BaskHO 1aTh BO3MOXKHOCTh 00YyYaromeMycsi TOHUMAaTh TEOPETHKO-
MHOECTBEHHBI $I3bIK COBPEMEHHOM MAaTEMaTHKH W HCHOJIb30BaTh €ro JJIs
BBIPAKCHUS CBOUX MBICIICH.

B yuebnom kypce «AnreOpa ¥ Hayajga MaTEeMaTHYECKOTO aHAIN3a»
MPUCYTCTBYIOT TAaKKE€ OCHOBbI MAaTE€MaTUYECKOIO0 MOJEIMPOBAHUS, KOTOPBIE
MpU3BaHbl CPOPMUPOBATH HABBIKM TOCTPOCHUS MOJENEH peaTbHBIX CHUTYalluH,
WCCJICIOBAHMSI ATUX MOJIENICH C MOMOIIBIO armapara aareOpbl 1 MaTeMaTHIECKOTO
aHaJIN3a U UHTEPIPETALNH MTOJTYYEHHBIX PE3yJIbTAaTOB. Takue 3a/1aHus BILUICTCHBI B
KOKIBIM W3 pa3fenoB MPOrpamMMbl, TIOCKOJIBKY BECh MaTepuayl yuyeOHOTO Kypca
HIMPOKO UCTOJIB3YETCS JUIsl PELICHHS TPUKIAAHbIX 3a1a4. [Ipu penienun peaibHbIX
MPAKTUYECKUX 3a7ad OOydYaroIuecss pa3BUBAIOT HAOJIOMATELHOCTh, YMEHHUE
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HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BATh AHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBATH Mpobsiemy. [esrenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PELIEHUS MPUKIATHBIX 3371a4 OPraHU3yeTcsl B MPOIECCe U3YUCHHS BCEX
TeM y4eOHOTro Kypca «Anredpa U Havajla MaTEMAaTUYECKOTO aHATN3ay.

OO61iee 4KciIo 4YacoB, JJIA M3y4eHHUs y4eOHOro kypca «Aniredpa u Hauaia
MaTEeMaTUYECKOro aHajan3ay, - 170 gacos.

COJEPKXAHUE OBYUYEHUA

Yuciia 1 BbIYMCICHUS

Panmonanehpie uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLIEHTHI,
OCCKOHEUHbIE  TepuoAMYEecKUe  Jpobu. Apudmervueckue  omeparud ¢
palMOHaIbHBIMU YUCIIaMHU, TPE00Pa30BaHUS YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeil 1 MPOLEHTOB JJIsl PEIICHUs MPUKIAJAHBIX 337a4 U3 PA3IMYHBIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JleiicTBUTENBHBIE 4YHMCA. PanuoHanbHBIE W HMPPALUOHAIBHBIC YHCIA.
Apudmernueckue omnepauud € JEeUCTBUTENbHbBIMU yuciaamu. [IpuOnmxEénnbie
BBIYMCIICHHUS], IPABUJIa OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wnensiM mnokaszareneMm. CranpapTHas  ¢gopma  3amucH
JNEeUCTBUTENLHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3amucu
JNEHUCTBUTEIBHBIX YHCEN I PELIEHUs NPAaKTUYECKUX 3a1ad U MPEICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaidbHOW  cremeHu. JleiictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOI CTENEHHU.

CHHyC, KOCHHYC M TaHI€HC YHMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
aApPKTaHI'€HC YMCIIOBOIO ApryMEHTA.

HarypanbHbie u nensie yncina. [I[pu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ pallMOHAJIBHBIM TTOKa3aTesaeM. CBOMCTBA CTEIICHM.
Jlorapudwm yucna. JlecaTuaHbie U HATypaATBHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

ToxxaecTBa U TOXKJACCTBEHHBIC MPEOOPA30BAHMUS.

[IpeobpazoBaHue TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHcTsa. Meron
VHTEPBAJIOB.

Pemenue 1ienpix u 1poOHO-pAMOHATFHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienre uppalliOHAIBHBIX YPABHEHNU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUN.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapr(MBI.

[IpeoOpa3zoBaHue BbIpRXEHHUM, COAEp)KAUIUX CTENEHU C PALMOHAIBHBIM
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MOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIC YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX yYpaBHEHUU. PelieHne npukiaaHbIX 3a1ad ¢ IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHNE ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 33/1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peabHOU KU3HHU.

DOyHKUMH U TPaPUKH

®yHkus, criocoObl 3a1anusa pyHkuuu. ['paduk pynkuuu. Bzaumuo odpatHbie
GyHKIHH.

OO0macth ompeneneHuss 1 MHOXKECTBO 3HaueHH QyHkuuu. Hymn dyHkomm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ysaxkiun. IlpomexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HaMeHblllee 3HaYeHHE (PYHKIIMU Ha IPOMEKYTKE.

CreneHHast pyHKIMS ¢ HaTypaJlbHbIM M LEJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0ii CTENEHH.

TpuroHomeTpuyeckass OKpPY>XHOCTb, OINPEICICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIUNA 171 pEIICHUS] YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Wcnonb3oBanue rpadukoB GYHKIUNA 11 WCCIAEAOBAHHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HHUKAIOT MPH PEHICHUU 3a7ady U3 JPYTUx Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauaja MmaTeMaTH4ecKoOro aHajau3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJIaHUs MIOCJICJOBATEILHOCTEH.
MOHOTOHHBIC ITOCIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTpudeckas nporpeccun. beckoHedHo yObIBaromas
reoMmerpudeckas mporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T€OMETPUUYECKOMN
nporpeccun. @opmyiia CIOXKHBIX NPOLEHTOB. VMcCronp30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

HenpepriBabie GpyHKIMH. MeTO HHTEPBAIOB Uil pEIICHHUS HEPABEHCTB.

[IpousBognass  pynkmuu. ['eomeTpuueckmii W (PU3HYECKHH  CMBICT
IIPOU3BOTHOM.

[IpousBogubie  sneMeHTapHBIX  (QyHKUUNA.  DOpMyNbl  HAXOXKICHUS
IPOM3BOIHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOIHON K MCCIENOBaHHUIO (YHKIMH HA MOHOTOHHOCTh U
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skcTpeMyMbl. Haxoxaenue HanOobIlero 1 HauMEHbIIEro 3HayeHus: GyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM JJISI HAXOXKIACHUS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3aJayax, [Js ONpPEACIICHUS CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyIion Uiu rpapuKoM.

[TepBoo6Opa3zHas. Tabmauiia nepBooOpa3HbBIX.

WNHuterpan, ero reoMerpuueckuii u (GUBUYECKHN CMBICI. Bpluncnenue
uHTerpaia no popmysne Herorona-JleioHua.

MHo:xecTBa M JIOTHKA
MHOk€eCTBO, oOmepanuu Haja MHOXecTBaMu. Jlumarpammbsl Ounepa-Benna.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara JJid ONUCAHUS pPealbHbIX
MPOIIECCOB U SBJICHUH, IIPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MIPEAMETOB.
Onpenenenue, Teopema, ClIeICTBUE, JOKA3ATEIbCTBO.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydeHus OOydaroIUics TMOJMYYUT CIEIYIOUME MNpPEeIMETHBIE
pE3ybTaTHL:

Yucsa v BBIYMCICHUSA:

ONEPUPOBATh NOHATHUSMU: PALHWOHAJIBHOE W JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI;

BBINIOJIHATh ~ apu(PMETHYECKHME  Olepaludd €  PAlMOHAJIbHBIMU U
JEWCTBUTEIBbHBIMU YUCIIAMU;

ONEPUPOBATh TMOHATUAMM: HATypaJIbHOE, LEJIOE€ YHUCIO, HCIOJIb30BaTh
IIPU3HAKU JIEIMMOCTH LENBIX YUCEIl, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL pELIEHUs 3a/1ay4;

BBINOJIHATh NMPUOIMKEHHBIE BBIYUCIICHUS, UCIONb3Ys MpaBUila OKPYIJICHUS,
JeNaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BBIYMCIICHUN;

ONEPUPOBATH IOHATUSAMHU: CTEIEHb C LENbIM II0KAa3aTesieM, CTaHAapTHas
dbopma 3amMcu ACUCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajbHOM CTEIEHHU,
UCIOJIb30BaTh MOAXOASAIIYIO (hOpMY 3aIlMCh IEUCTBUTENIbHBIX YUCEI JIJISl PEIICHUS
IIPAKTUYECKUX 3a7a4 Y MPEICTABICHUS JAHHBIX; OIIEPUPOBATH IMOHATUEM: CTEIIEHD
C pallMOHAIBHBIM NIOKA3aTEIEM;

ONEPUPOBATH IOHATUAMHU: CHHYC, KOCHHYC M TaHT€HC IPOM3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE

byHKIMH;

OTIepUPOBATh TOHATHUSMU: JIOTapu(dM dHCIIA, JAECATUYHBIC W HATypaIbHBIC
JoTapuQMbI.

YpaBHeHHS U HEpaBeHCTBA:
ONEPUPOBATH MOHATUAMU: TOXKIECTBO, YPAaBHEHWE, HEPABEHCTBO, LENOE,
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palroHaNbHOE, UPPALMOHATBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BBITIOJIHATH TPEe0Opa30oBaHUsI TPUTOHOMETPUUECKUX BBIPAXKEHUN W pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS,

BBINIOJIHATh TPEOOPA30BaHUs IIEJIbIX, PAlMOHANBHBIX W HPPaAIMOHAIBHBIX
BBIPKEHUI U PelllaTb OCHOBHBIE THUIIBI LIEBIX, PALIMOHATBHBIX U UPPALMOHATBHBIX
ypaBHEHUH U HEPABEHCTB;

OPUMEHSATh  CBOMCTBAa CTEMEHUM JJisi  MpeoOpa3oBaHUsl  BbIPaKEHHIA,
ONEpPUPOBATh TMOHATUSMU: TOKA3aTEIbHOE YPaBHEHHE U HEPABEHCTBO, peEIIaTh
OCHOBHBIE TUITBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITIOJHATh MPEOOpPa30BaHUA  BBIPAKCHHM, COJACPKAIIMX JIOTAPH(PMBI,
ONEpPUPOBATh MOHATUAMU: JIOTApUPMHUUECKOE YpPaBHEHUE U HEPAaBEHCTBO, peLIaTh
OCHOBHBIE TUTIBI JJOTApU(YPMHUUECKUX YPABHECHUN U HEPABCHCTB;

HAXOJIUTh PEIICHUS] MPOCTEHIIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OTepUpPOBATh MOHSTUIMHU: CUCTEMa JIMHEHHBIX YpaBHEHHN U €€ pelieHue,
UCITIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUH JJI PEIICHUS MPAKTUUYECKUX 3a/1a4;

HAXOAWTh PEIICHUs MPOCTEHIINX CHCTEM M COBOKYMHOCTEH pallMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

NPUMEHATH YpaBHEHUS U HEPABEHCTBA JIJISl PEIICHUS MaTeMaTUYECKUX 3a]1a4 U
3a/1a4y U3 pa3auvHbIX 001acTel HAyKH U peanbHOW KU3HH;

MOJICTTMPOBATh pEalbHbIE CUTyallud Ha fA3BIKE aireOpbl, COCTaBISAThH
BBIpQXECHUS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4d, HCCIEIO0BAThH
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOphi.

DYyHKIUHN U TPAPUKHU:

OTEepUpPOBaTh MOHATUAMH: (DYHKIIHS, CrOCcOObI 3amaHus (QPYHKIUHU, 00JIacTh
OTIpEeJICICHUs] M MHOXKECTBO 3HA4YeHMM (PYyHKIUHU, Tpaduk (yHKIMH, B3aUMHO
oOpaTHbIe (DYHKIINH;

OTIEpUPOBAThH MOHATUSAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJTU (DYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

OTEepUpOBaTh  TMOHATUSIMH:  TMepuoAndeckass  QyHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM JKCTpemMyMma (yHKIMU, HauOosbliee U
HAaWMEHbIIIEe 3HaueHUs (YHKIMH Ha TPOMEKYTKE, HCIOJIb30BaTh WX JJIA
ucciaenoBanus GyHKIUH, 3aJaHHOU rpaduKkoM;

OTIEpUPOBAThH OHATHSIMHU: rpaduKy MoKa3aTeIbHOH, JIorapupMUIeCcKOM
¥ TPUTOHOMETPUUYECKUX (DYHKIINM, H300paxaTh UX Ha KOOPAUHATHOM TNIOCKOCTH U
WCITIOJIB30BATh JJI PEIICHUS] YPABHEHU U HEPABEHCTB;

UCITIOJIB30BaTh Tpaduku HyHKINN TSl pelICHUs] ypaBHCHHI;

CTPOUTb U YUTATh IpaduKu JWHEHHOW (PyHKUIMHU, KBaIpaTUYHOW (PyHKLHUH,
CTETICHHOM (PYHKIIMHU C IIeJIBIM ITOKa3aTeleM;

M300pakaTh HA KOOPAMHATHOM MJIOCKOCTU T'papUKy JIMHEWHBIX YPABHEHUHN U
UCITIOJIb30BATh UX JIJISl PEIICHUS CUCTEMbI JIMHEWHBIX YPaBHEHMUI;

UCIOJIb30BaTh rpaduku (QYHKIUN I  MCCIEJOBAaHUS TMPOLECCOB H
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3aBUCUMOCTEH MpH PEIICHUH 3aJlad U3 APYruX y4eOHBIX MPEIMETOB U PEaIbHON
YKU3HH, BbIpaXXaTh (OpMyIaMHu 3aBUCUMOCTU MEXK/y BEJIMUYNHAMHU.

Havana maTeMaTH4ecKOro aHajm3a:

ONEepUpPOBaTh MOHATUSIMU: MOCJIEIOBATEILHOCTD, apupMeTHuIecKas 1
reoMeTpuYecKas Mporpeccuu;

ONEepUpOBaTh MOHATUSIMHU: OECKOHEUHO YOBIBalollas TI'€OMETpUYecKas
porpeccusi, cyMMa 0ECKOHEYHO YOBIBAIOIIECH reOMETpHUECKON MPOTPECCUH;

3aJ1aBaTh MOCJIEI0BATEIILHOCTH PA3IMYHBIMH CIIOCO0AMU;

UCIT0JIb30BaTh CBOMCTBA MOCIJIEOBATENBHOCTEW M MPOTPECCUI ISl PEIICHHS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

OIEepUpPOBaTh MOHATUSAMU: HENpepbIBHAS (YyHKLHS, MPOU3BOAHAS (DYHKIIHH,
UCITI0JIb30BaTh FEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUS
3azay;

HaXOJUTh MPOU3BOJHBIE DIEMEHTAPHBIX (DYHKIINI, BBIYUCIATH MPOU3BOIHBIE
CYMMBI, TPOU3BEAECHUS, YACTHOTO (DYHKIIMIA;

UCITI0JI30BaTh MPOU3BOHYIO JJI UCCIIEN0BaHUs (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSATh PE3YJIBTATHI UCCIEI0OBAHUS K IOCTPOCHHIO TPa(UKOB;

WCIIOJB30BaTh NPOU3BOIHYIO [UJII HAXOXKJICHHWS HAWIY4dIIEero pElIeHUs B
IIPUKJIATHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a9aX;

ONepUpoOBaTh MOHATUSAMHU: TMepBooOpa3Has M  HMHTErpajn, IOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTErpaa;

HaXOJUTh MEPBOOOPA3HbIE JIEMEHTAPHBIX (DYHKIIMI, BBIYUCISATH HHTETPAJI MO
dbopmyne Hetotona-JleiiOnuiia;

pelmarh NPUKIAIHBIE 33aJa4d, B TOM YHUCJIE COLUAIBHO-3KOHOMHUYECKOTO W
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAIN3A.

MHoskecTBa H JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBaMU;
MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amNIapar JJisl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX MIPEAMETOB;
ONIEPUPOBATH MMOHSITUSIMU: OonpeaeseHue, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.
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TEMATHYECKOE IINTAHUPOBAHHUE

1 kypc
Haunmenosanue pasgena | Kommuectso OcHOBHOE cofiepKaHne OcHOBHBIE BUBI AEATENBHOCTU
(Temnl) Kypca 4acoB 00yYarommxcs
MHoxecTBa 14 MHOxecTBO, OnEpavy Hal Hcnoab30BaTh TEOPETUKO-

panruOHAJIbHBIX U
HCﬁCTBHTCHBHBIX YUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUA
N HCPpAaBCHCTBA

MHOX@ecTBaMu. Jluarpammel Diisepa-
Benna.

PanmonanbHble ynca.
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH,
MPOLICHTHI, 0ECKOHEUHBIE
MEePUOINYECKUE TPOOH.
Apudmernueckue onepamuu c
palMOHAIbHBIMU YUCIIAMH,
peoOpa30BaHUs YUCIOBBIX
BhIpakenuid. [I[pumenenue npodeit u
MPOLICHTOB ISl PELICHUS TPUKIATHBIX
3a/1a4 U3 Pa3JIUYHBIX OTPACIIEN 3HAHUM
Y peanbHOU KU3HU. JIeMCTBUTEIbHBIE
qyuca.

PanmonanbHble 1 HppallUOHAIIbHbBIE
gucia. ApupMeTrudecKkre onepaiuu ¢
JIEUCTBUTEILHBIMY YU CIIAMH.

[Tpubnu>kEHHBIE BRIUMCIEHUS, IPABUIIA
OKpYIVICHUsI, IPUKUJIKA U OLICHKA

MHO’KE€CTBEHHBIH armapar Jjist
OMMCAaHMS XOJa peleHus
MaTEeMaTUYECKHX 3a]1a4, a TAKXKe
peanbHBIX NPOLIECCOB U SIBIICHUM, TTPU
pPEIICHUH 33724 U3 IPYTUX YUEOHBIX
IIPEMETOB.

OnepupoBarb NOHATUAMM:
palMoOHAIIBHOE YKCIIO,
JICUCTBUTEIJILHOE YHCJIO,
OOBIKHOBEHHAsI P00k, ACCATUIHAS
IpoOb, NPOUEHTHI. BBINOJIHATH
apupMeTHIECKUE OTepaluu ¢
palMOHAILHBIMU U JISUCTBUTEILHBIMU
YUCJIaMH; TPUOTHKEHHBIC
BBIYMCIICHUS, HCTIOJIb3YSl ITpaBUiia
OKpyryieHus. /le1aTh NPUKUAKY U
OLICHKY pE3YJIbTAaTAa BEIYUCIICHUM.

OnepupoBath NOHATUSIMU:
TOXJAECTBO, YPAaBHEHUE, HEPABEHCTBO;
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pe3yJibTara BeluuciieHuil. ToxaecTsa u
TOJIECTBEHHbIE TTPEOOpPa30BaHUS.
VYpaBHEHUsA, KOPEHb YPABHEHHSI.
HepaBeHcTBO, pellieHre HEPAaBEHCTBA.
Meton unTepBanoB. Penienue nensx u
JIPOOHO-pallMOHANIBHBIX YPAaBHEHUH U
HEPABEHCTB.

LIEJI0€ U PALIMOHAIIBHOE PaBHEHHUE,
HEPaBEHCTBO.

BbInoJHATH Npeo0pa3oBaHUA 1IEJIbIX
Y palMOHAJIbHBIX BEIpaKeHUH. Pemath
OCHOBHBIE THUIIbI LEIBIX
UppaLMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB.

IIpuMeHATH pallOHAJIbHBIE YPABHEHUS
Y HEPABEHCTBA U1 PELICHUS
MaTeMaTUYECKUX 3a7a4 U 3a7ay U3
pa3IMyYHbIX 00JacTel HAyKU U peaibHON
KU3HHU.

@OyHKIUYU U TpaduKu.
CreneHb C UEIbIM
ToKasaTesieM

DyHKIIMS, CIOCOOBI 3a/IaHUs
dbyukiuu. BzaumMHo oOpaTHBIC
bynkuuu. ['padux byakmm.
OO6nacTh onpeesIeHUs] U MHOXKECTBO
3HaueHud Ppynkimu. Hynu pyHkuumu.
[TpomexyTKH 3HAKOTIOCTOSIHCTBA.
U&THbie 1 HEYETHBIC QDYHKIIUH.
CreneHsb ¢ LEeNbIM TOKa3aTEIEM.
CranpaptHas opma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnonb3oBanue nmoaxoasiieit Gopmsl
3aMUCH JEUCTBUTEBHBIX YUCET AJIS
pelIeHrs MPAKTUYECKUX 3a7ad U
MPEACTABICHUS TaHHBIX.

CremnenHast yHKIUS ¢ HATYPaTbHBIM
Y LIeJIBIM MOKa3artesieM. E€ cBolicTBa U

OnepupoBaTb NOHATHAMMU:
(byHK1MS, cr1ocoObl 3a1aHus PYHKIIUH,
B3aUMHO OOpaTHble (PYHKIIMH, 00JIaCTh
ONPENEIEHUS U MHOKECTBO 3HAUYCHU
bynkmn, rpa@uk GyHKIUH; YETHOCTh
Y HEYETHOCTh (DYHKIIMH, HYJIU
GbyHKITUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BeimosHsaTh peodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEIIEM.
Hcnonb3oBath cTaHAApTHYIO POpMy
3aIlMCH JICUCTBUTECIILHOTO YHCJIa.

@®opmMyIUPOBATH U MJLTHCTPUPOBATH
rpaduuecKu CBOMCTBA CTEMIEHHON

GyHKIUH.
Bripaxkatrs ¢popMyJ1aMu 3aBUCUMOCTHU
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rpaduk.

MEXly BEIMYUHAMM.
Hcnonb30BaTh HUGPOBBIE pECYpPChI IS
nocTpoeHus rpadukoB QyHKIUN U
W3Y4YE€HUs UX CBOMCTB.

ApudpmeTnuecknii KOpeHb 18 ApudmMeTnueckuii KOpeHb D®opMyJIHPOBATDH, 3AIUCHIBATH B
N-OW CTEICHU. HATypaJbHOU CTENEHU. JIeUCTBUA C CUMBOJIMYeECKO# ¢popme U
HppanuonaibHbIe apu(pMETUYECKUMH KOPHAMH N-0if WLIIOCTPUPOBATh IPUMeEpaMu
YPaBHCHHA 1 HEPABCHCTBA CTEIICHU. CBOKCTBA KOPHS N-OU CTETIIEHMU.
Pewenne uppanioHaIbHBIX BbInoHATHL peoOpa3zoBaHus
YPaBHEHUH U HEPABEHCTB. MppalMOHAIbHBIX BBIPAKECHUM.
CaoiicTBa u rpaduk KopHs N-0it PemaTb OCHOBHBIE THUIIBI
CTEICHH UppalMoHaIbHbIX YPaBHEHUHN U
HEPABEHCTB.
IIpuMeHATH NJI pelIeHnst
Pa3JIMYHBIX 32/1a4 UPPALIMOHAIIbHbBIC
YPaBHEHMS U HEPABEHCTBA.
CtponTh, ynTaTh rpaduK KOpHA N-01
CTEICHH.
Hcnoab3oBath nngpossie pecypebl
JUTsl TIOCTpOEHMSI TpaKOB PYHKIUN U
M3YYEHUS UX CBOWICTB
DopMmyIsl 22 CuHyC, KOCUHYC U TAHT€HC YHCIOBOTO OnepupoBarb NOHATUAMM: CUHYC,
TPUTOHOMETPHH. aprymeHTa. ApKCUHYC, apKKOCUHYC U KOCHHYC M TAaHT€HC ITPOU3BOIHHOTO
Tpuronomerpruueckue APKTAHT€HC YHCIIOBOI'O apryMEHTA. yrIia.
ypaBHEHUS Tpuronomerpruueckas OKpy>KHOCTBD, W Cnosin30BaTh 3aMuch

ONpeIeJICHNE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

IPOM3BOJIEHOTO YTJIa Yepe3 0OpaTHbIC
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OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKCHUH.
Pemenne TpuroHomMeTpuueCKuX
YpaBHEHUU

TPUTOHOMETPHUUECKUE (PYHKITUH.
BoinosHATH npeodpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUMU.
PemiaTb 0CHOBHBIC THUIIBI
TPUTOHOMETPUYECKUX YPABHCHUN

Tpuronomerpuueckue
byHKIUU U UX TpaduKH.
Tpuronomerpuueckue
HEpPABEHCTBA

Tpuronomerpruueckue QpyHKIUHU, UX
CBOMCTBa U IrpaUKH.

[IprMepbl TPUTOHOMETPHUYECKUX
HEPABEHCTB

OnepupoBatb NOHATHEM
nepuoanyeckas pyHkuus. CTpouTs,
aHAJIM3MPOBATH, CPABHUBATH
rpaduKu TPUTOHOMETPUUECKUX
(GyHKLIMH.
DopMyJaHPOBATH U
WLIIOCTPUPOBATH rpauyecku
CBOMCTBA TPUTOHOMETPUYECKUX
(G yHKITUH.
Pemartsb npocreimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpapuku ais
peleHns TPUTOHOMETPUYECKHUX
HEPABEHCTB.
Hcnoab3oBath nngpossie pecypebl
JUTsl TOCTpOeHUs TpadUKOB PYHKIUN U
U3y4EeHUs1 UX CBOMCTB

IlocnenoBaTenbHOCTH U
MPOrPECCUU

ITocienoBaTeIbHOCTH, CITOCOOBI
3aJlaHUs TT0CJICJOBATEIILHOCTEH.
MOHOTOHHBIE TOCJIEIOBATEIILHOCTH.

OnepupoBarb NOHATUSIMU:
MOCJIEI0BATEIBHOCTD,
apugpMeTndecKas U TeOMeTpuIecKas
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ApudmeTnueckas 1 reoMeTpuyecKas
nporpeccuu. beckoneuHo yObIBaroImas
reoMeTpHuUecKas porpeccusl.

Cymma O0ecKOHEYHO yOBIBaroIIe
r€OMETPUYECKON MTPOTPECCHH.
®opmyJia CI0KHBIX ITPOLIEHTOB.
Hcnonp30Banne Mporpeccuu s
pEIICHUs peabHBIX 33714 MPHUKIATHOTO
Xapakrepa

nporpeccuu; 6€CKOHEUHO yObIBaroIIast

r€OMETPHUYECKAS TPOTPECCUs, CyMMa

OeCcKOHEUHO yObIBaroIen

r€OMETPUYECKON MTPOTPECCHH.

3amaBaTh 110OCJIEI0BATEILHOCTH

Pa3IUYHBIMU CIIOCOOAMH.
IpuMeHATH GOpMYITy CII0KHBIX
NMPOLIEHTOB VISl pellleHMsl 3a]1a4 U3
pealbHOM MPAKTUKH (C UCTIOJIb30BAHUEM
KaJIbKyssiTopa). Ucmosib30BaTh
CBOMCTBA NIOCJIEA0BATEIILHOCTEN U
IIPOTPECCUN [T PELICHUS PEaIbHBIX
3a/a4 MMPUKIAJHOTO XapaKTepa

[IpounsBoaHas.
[Ipumenenue
IIPOU3BOTHOMU
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HenpepoiBabie hynknmnn. Meroa
MHTEPBAJIOB JIJISl PEILICHUS HEPABEHCTB.
[IpousBoaHas GyHKUHUU.
['eomerpudeckuii u pu3MUECKUi
CMBICJI IPOX3BOTHOM.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
¢bynkuumii. [IponsBoaHas CymMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.
IIprumeHeHune Npor3BOIHOU K
uccie0BaHnio QyHKIUN Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI.
Haxoxxnenue HaubobIIero u
HaUMEHBIIIEro 3HaYeHUs PYyHKIIUKU HA

OnepupoBaTtb NOHATUSAMM:
HeTnpepbIBHASI PYHKIIMS; TPOU3BOIHAS
(GyHKITUY.
Hcnoab3oBaTh TEOMETPUUECKUN U
(bu3nYeCcKuil CMBICI MPOU3BOIHOM IS
pelieHus 3aaad.
HaxoauThb 1pou3BOAHBIE
AIIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH
MIPOU3BOJIHBIE CYMMBbI, TPOU3BEICHUS,
Y4acTHOTO (PYyHKIIUH.
Hcnoab30BaTh MPOU3BOIHYIO JUIS
UCCIIeIOBaHMsI (PYHKIIMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBHI,
NPUMEHSTH Pe3yJabTaThl
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OTpE3Ke.
[IprmeHnenne MpON3BOIHOM 11
HAXO0X/ICHUS HAWIYYILEro peleHus B
NPUKIATHBIX 3a7a4ax, s
OTIpeJICIICHHS] CKOPOCTH TIpoliecca,
3a1aHHOTO (hOopMYJIOH Uiu rpaduKoM

HCCJIeIOBAHNS K IOCTPOCHUIO
rpadukoB. IIpuMeHSATH TPOU3BOIHYIO
JUTSL HAXOKICHHSI HAMITYYILIEro PEIIeHUs
B IIPUKJIAHBIX, B TOM YHUCJIE
COLIMAIbHO-?)KOHOMHUYECKHUX, 33/1a4ax.
3HAKOMUTBHCS ¢ UCTOPUEH pa3BUTHUSA
MaTEMaTUYECKOIr0 aHaIn3a

WuTerpain u ero 9 TlepBooGpasuas. Tabmuma OnepupoBaTh NOHATUSIMMU:
IPUMEHEHUS MepBOOGPA3HBIX. nepBooOpasHas, unterpai. Haxoaurs
VHTerpa, reoMeTpuuecKuii epBOOOPa3HbIE JIEMEHTAPHBIX
(U3UUECKUIl CMBICI UHTErpaa. (yHKIHi; BRIYHC/IATH HHTEIPAI IO
Brrunciienne uHTErpana no Gopmye ¢opmy.e Herorona-JIeiOuua.
HeroTona-Jlelibnuna 3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHS
MaTeMaTHUYeCKOIo aHalu3a
[ToBTOpenue, 00001IEHNE, 3 OcHOBHBIE MOHATHUS Kypca anreopsl U IIpuMeHATH OCHOBHBIE MOHATHUS Kypca
cUCTeMaTH3allusl 3HAaHUM Hayaj MaTeMaThdeckoro anaiausa 10 anreOpbl U Ha4YaJl MAaTEMAaTUYECKOTO
KJ1acca, 0000IIeHre U CUCTEMATU3AIlMs | aHalIM3a JIJIs PeIlieHus 3a/1a4 U3
3HAaHUUN pEAIBHOM KU3HU U IPYTUX IIKOJIBHBIX
JTUCIUTUINH
OBIIEE KOJIMYECTBO 110
YACOB I10
[TPOTPAMME
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2 Kypc

HEpaBEHCTBA.
Jlorapudmuueckast GyHKIUsA, €€
CBOICTBa U TpaduK.

HaumenoBanue | KoamuecTrBo OcHOBHOE coep:KaHue OcHoBHBIE BHIBI 1eITEJILHOCTH
paszaesia (TemMbl) 4acoB o0y4arimuxcs
Kypca
CTeleHs ¢ 12 CTelneHb ¢ PAlMOHAIBHBIM DopMyJTHPOBATH, 3AlIUCHIBATHL B CHMBOJIHYECKOM
DPALIOHATBHBIM nokasarenem. CBoOCTBA (popme U HILTIOCTPUPOBATHL NPUMEPAMM CBOMCTBA
TIOKa3aTeJIeM. crenieru. [Ipeobpa3zoBanue CTCIICHH.
[TokasarenbHas BBIPKEHUM, CONEPIKALLUX IIpuMeHSITh CBOHCTBA CTENICHH I
GyHKIHSL. paLMOHAbHBIE CTETECHH. nmpeoOpa3oBaHus BHIPAKECHHI.
IlokasatenbHbIe ITokasaTenbHbIE YPABHEHUS U ©opmyIMpOBaThH
YpPaBHEHHUS U HEpABEHCTBA. U WIJIOCTPUPOBATH rpadpuvuecKu CBOICTBA
HEpPABEHCTBA TMokasatenbHas QyHKIHS, €& nokaszareinbHol QyHKIMU. PemaTs OCHOBHbBIE TUIIBI
CBOJCTBA U TpaUK. MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB.
Hcnonb3oBaTh U(POBBIE PECYPCHI IS OCTPOEHUs
rpagukoB GyHKUMNA ¥ U3YYCHUS UX CBOWCTB
Jlorapudmuueckas 12 Jlorapudwm uucna. JlecsTuunnie u D opMYyJIUPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOM
GyHKIHs. HaTypaJbHbIE JIOTAPU(DMBI. ¢popme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
Jlorapudmuueckue [IpeobpazoBanue BIpaXKeHUH, Jorapudma.
YPaBHCHUA 1 COZIEPIKAIIHX JOTAPHDMBL. BbINOJHATH IPe0Opa30BaHus BLIPAXKEHHH,
HEPABEHCTBA Jlorapudmuyeckue ypaBHEHUS U

cofiepkanux jgorapupmel. @opmMyaTupoBaTh U
WLIIOCTPUPOBATH I'Papu4eCKH CBOKCTBA
norapudmMuyeckor pyHkimu. Pemarb oCHOBHbBIE
THUTIBI JJOTapU(PMUUECKUX YPaBHEHH U HEPABEHCTB.
HUcnoab3oBaTh HU(pPPOBLIE pecypehbl i
nocTpoeHus rpaukoB GYHKIMA U U3yUEHUS UX
CBOWCTB.

3HAKOMMTBCS ¢ MCTOPHE pa3BUTHS MaTEMaTUKU
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Cucremsl
YPABHEHHUH

12

Cucrembl TMHENHBIX YPABHEHHI.
Pemenne npukiagHeIx 3a1a4 C
IIOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHH.

Cucremsl 1 COBOKYITHOCTH LIETIBIX,
palMOHAJIBHBIX,
MppanyoOHaIbHBIX,
[IOKAa3aTeJIbHBIX,
aorapu(pMUYECKUX YPaBHEHUH U
HEPABEHCTB.

Hcnonb3oBanue rpadukoB
byHKIMNA 15 pereHus
YPaBHEHUI U CUCTEM.
[IprMmenenne ypaBHEHHM, CUCTEM
Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a4a4 U 3a7a4 U3
pa3IMYHbIX 00JacTel HAYKHU U
peAIbHOM KU3HU

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEUHBIX
ypaBHEHUU U €€ pemeHne. Ucnmob30BaTh CUCTEMY
JIMHEWHBIX YPaBHEHUN JJIS1 PEIICHUS TPAKTUYECKUX
3aaad4.

Haxoaurhb penieHusi IpOCTEUIINX CUCTEM U
COBOKYITHOCTEW pallMOHAJIBHBIX YPABHEHUN U
HEPABEHCTB.

Hcnoan3oBath rpaduku GyHKIUN ISl peIICHUS
YPaBHEHUM.

MopaeupoBaTh peaibHble CUTYyalluH Ha SI3bIKE
anreOpbl, COCTABIISITH BBIPAXKEHUS, YPABHEHHS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 337a4H,
HCCIe10BAaTh NOCTPOCHHBIE MO/JEJIH C
UCIOJIb30BAaHUEM aIlapara ajreopbl

Harypanbhnbie u 6 HarypanbHbie u nensle uyncia B OnepupoBarb NOHATUSAMU: HATYPAIBHOE YUCIIO,

L[EJIBIE YuCIIa 3a7ja4ax U3 peaabHOM KU3HU. uesioe ynciio. Uenosib30BaTh NMPU3HAKA JIEITUMOCTH
[Ipu3Haku 1eIMMOCTH LEIIBIX LEJIBIX YUCEJI, PA3JIOKEHUE YUCIIa HA IPOCTHIE
YHUCel MHOXKUTENM JJIsl PELICHUS 3a1a4

[ToBTOpEHME, 18 OcHOBHBIE MIOHATHUS Kypca Pemath npukJIagHble 32244 U3 PA3IAYHbBIX

00001eHue, areOpsI U Haya 00JIacTel HAyKU ¥ PeaIbHON KU3HH C TIOMOIIBIO

cucreMaTrui3anusa MaTEMATHYCCKOI'O aHaJIn3a, OCHOBHBIX ITOHSITHI Kypca aﬂre6p])1 U Hayal

3HAHUU 0000IIIeHNE U CUCTEMATHU3ALMS

MaT€MAaTHYCCKOI'O aHaJIn3a. Bblﬁl/lpaTb

26



3HAHUU

ONTHMAaJIbHbIE CLIOCOOBI BEIUNCICHUH.
Hcnoab3oBaTh Ui pellieHUs 32124 yPABHEHNUS,
HEPABEHCTBA U CUCTEMBbI YPAaBHEHUM, CBOKCTBA
dbyHKImil 1 rpadukoB

OBLLEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

60
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA YK. 02«I'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

BaxxHOCTBh y4eOHOTO Kypca reoOMeTpHUH Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUs
00yCJIOBJIEHa NPAKTUYECKON3HAYMMOCTBIO METAIIPEIMETHBIX U
OPEIMETHBIX PE3yJIbTaTOB OOYy4YEHHMs T'€OMETPUM B HAINPABICHUU JIMYHOCTHOTO
pa3BUTHS 00y4YarOIMXCcs, (OPMUPOBAHUS (GYHKIIMOHATBFHONU MaTeMaTHUECKON
IPaMOTHOCTH, M3yY€HHUs JPYrMX Y4YeOHbIX NUCUUIUIMH. Pa3Butue y oOydarommxcs
NPaBUWIbHBIX MPEACTABICHUA O CYIIHOCTH UM IPOUCXOKJIECHUU F€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHHH  PEAJbHOIO U HWJCAIBHOTO0, XapaKTepe OTPaKEHUS
MaTEMaTU4YECKOM HAyKOH SIBJICHUH U ITPOLIECCOB PEAJIbHOIO MUPA, MECTE T€OMETPHH B
CHUCTEME HAayK M POJU MAaTEMATHUYECKOrO0 MOJIETUPOBAHMS B HAYYHOM ITO3HAHUU U B
IPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS 00yUaroIMXCs, a
TaK)K€ KaueCTB MBILUICHUS, HEOOXOUMBIX ISl aIallTallid B COBPEMEHHOM OOILIECTBE.

["'eoMeTpus siBAsIeTCS OJHUM M3 0a30BBIX IPEAMETOB HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak OO0ECIeYMBaET BO3MOXKHOCTb HM3yU€HHUS KaK JUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (GOPMUPYEMOE MpPU HM3YYEHUU OOydaroIIUMUCS
NOHATUIUHBIX OCHOB T€OMETPUU U MOCTPOECHUHU LIENOYKH JIOTUYECKHUX YTBEPKIACHUI B
XOJI€ peLlEHUsI TEOMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO HCIIONIB3YIOTCS MPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOI'O LIUKIIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpUeHTHUPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsX JeATeNbHOCTH 4enoBeka. OpHeHTaluss uYeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE - HEOOXOIUMOE YCIIOBUE €r0 COLMAIBHOr0 ObITHS, (hopMa OTpaKeHUs
OKpY’KaroIIero MUpa, yCJIOBUE YCHEIIHOTO MO3HAHUS M aKTHBHOIO NMpeoOpa3oBaHUs
NEUCTBUTENBHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU oO0Opa3aMu OObEIUHSET
pazHble BUABl Yy4eOHOM W TPYJAOBOW JAESATENbHOCTH, SBJISETCS OJHUM U3
npo(heCcCHOHANBHO BAXKHBIX KAayeCTB, IMMOATOMY aKTyajbHa 3ajada (GOPMUPOBAHUA Y
oOyyJarommxcsi MPOCTPAHCTBEHHOTO MBIIIJIEHUSI KAaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIUIEHUS - CYIIECTBEHHOI'O KOMIIOHEHTAa B TMOATOTOBKE K NPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HaIlPaBJIEHUSM.

[lens ocBoeHus mporpammbl yuyeOHOro kypca «l'eomerpus» Ha yriyOJieHHOM
ypoBHE 00y4eHuss - 00meoOpa3oBaTeibHOE U OOIIEKYJbTYPHOE pPa3BUTHE
oOyyarommxcsi yepe3 obecrneyeHue BO3MOXKHOCTH MPUOOPETEHUS M MCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUW U NIEHCTBUH, CHEIU(PUYHBIX T€OMETPUH,
BO3MOXKHOCTH YCHEIIHOTO TMPOAOJDKEHUST OOpa3oBaHMsI IO CHENHMAIbHOCTAM, HE
CBSA3aHHBIM C IIPUKJIAHBIM MCIIOJIb30BAHUEM I'€OMETPHH.

3anaun ocBoeHMsl yueOHOro Kypca «I'eomeTpuny» Kinaccax siBIASIOTCS:

(opMUpOBaHKE MPEACTABICHUS O FEOMETPUM KaK 4aCTU MHUPOBOU KYJBTYpHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;
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dbopMHpoBaHUE MPEJCTABICHUS O MHOTOIPAHHMKAX M TelaX BpAIllEHUS KakK O
BAKHEUIINX MAaTEMAaTUYECKUX MOJIEIISAX, MO3BOJISIIOIINX OMUCHIBATh U U3y4YaTh Pa3HbIC
ABJICHUSI OKPYKAIOIIETO MUPA;

dbopMHpoBaHHE YMEHHUSI pACTIO3HABATh HA UePTEkKaX, MOJEISIX U B pEaIbHOM MUPE
MHOTOTPAaHHUKH U Te€Ja BpallCHUs;

OBJIaJICHWE METOJIaMU pEIEHUs 3aJad Ha IOCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMU MTOHATUSIMU
0 MHOTOTpaHHUKAax M TeJlaxX BPALCHUsI K NX OCHOBHBIMH CBOMCTBAMU;

OBJIaJICHHE AJITOPUTMAMH PEIICHUS OCHOBHBIX THUIOB 3aja4, (OpMHpPOBaHUE
YMEHUSL IPOBOIAUTH HECIIOKHBIE JOKA3aTEIIbHBIE PACCYKACHUS B XOAE PEILICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJICPKAHUEM;

pPa3BUTHE HWHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
[1I03HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATENBLCKUX YMEHNUN, KPUTUYHOCTH MBILIJICHUS;

dbopmupoBanre (YHKIIMOHATBHOM T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU:
YyMEHUE paclo3HaBaThb MPOSBICHUS T€OMETPUUYECKHX TOHATHHA, OOBEKTOB W
3aKOHOMEPHOCTEW B PEAIBbHBIX KU3ZHEHHBIX CHUTyalUsAX W IPU U3YUYCHUHU APYTUX
y4eOHbIX  MPEAMETOB,  TPOSIBICHHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyUpOBaTh MX Ha S3bIKE TEOMETPUH M CO37aBaTh T€OMETPUUECKHE MOJIEIH,
IIPUMEHATh OCBOEHHBIA TE€OMETPUYECKMM anmapar sl pPELeHUs NPaKTUKO-
OPUEHTUPOBAHHBIX 3aa4, UHTEPIIPETUPOBATH U OLICHUBATH IOJIyYEHHBIE PE3YJIbTATHI.

OTIMYUTETHEHON 0COOEHHOCTHIO POTPAMMBI IO TEOMETPHH SIBIISCTCS BKIIOUCHHE
B KypC CTEpEOMETPUMU B Haydalle €ro H3y4YEHHs 3a7ay, PEIIAEMbIX Ha YPOBHE
WHTYUTHBHOTO TO3HAHUS, W ONpEeIEHHBIM 00pa3oM OpraHuW30BaHHas paboTa Haj
HUMH, YTO CTIOCOOCTBYIOT PA3BUTUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K AaJIbHEUIIEMY
V3YYECHUIO IIpEaMETA.

[Ipeamoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CThb TECOPETUYECKUE 3HAHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN ¥
oOydJaronmxcsi B Kypce CTEpEOMETPHH TMPOBOAMTCS 3a CYET pelIeHUs 3aaad Ha
CO3JJaHUE  MPOCTPAHCTBEHHBIX  OOpa3oB HM  3ajJad  Ha  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOpazamu. Coznmanue oOpa3a TPOBOAUTCS C OMOPOM Ha
HaTJISTHOCTh, @ OTIEPUPOBAHUE 00pPa30M - B yCIIOBUSIX OTBJICUYCHHS OT HATJISIHOCTH,
MBICJICHHOTO U3MEHEHHUS €0 UCXOIHOTO COJACPKAHMUS.

OCHOBHBIMH COJZIEpPKATEIIbHBIMUA JUHUSAMH Yy4eOHOro Kypca «['eomerpus» B
ABIAOTCS: «MHOrorpanHukm», «lIpsMble M IUIOCKOCTH B NpPOCTpaHCTBE», «Tema
BpalllCHUD», « BEKTOpBI 1 KOOPIMHATHI B POCTPAHCTBEY.
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dopmMupoBaHUE JTOTMYECKUX YMEHHUH pactpeesnsieTcst He TOIBKO MO COAeP KaTeIbHbIM
JMHUSAM, HO U 10 roJjaM 00y4eHUsl Ha ypOBHE CpeHero o0uiero o0pa3oBaHusl.

Conepxanne 00pazoBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM
OCBOGHHUSI TIPOTPAMMBbl IO TEOMETPHH, PACHpeNeiCHHBIM [0 TojJaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, YTOOBI OBJIAJICHHE T€OMETPUUECKUMU TOHATUSIMU
U HaBBIKAMH OCYILECTBIISIIOCH MOCIEI0BATENBHO U MTOCTYNATENbHO, ¢ COOII0IEHUEM
MPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIKCH B OOIIYIO CHCTEMY
reOMETPUUECKUX MPEICTABICHUI 00y4JaloUInXcsl, paciupsas U yriyomsis e€, oopasys
MpPOYHBIE MHOXXECTBEHHBIE CBSI3H.

Oo61iee ynco 4acoB, A u3ydeHus yueoHoro kypca «I['eometpus» - 99.

COIEPXAHUE OBYYEHUA

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATHYECKOM MOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU
U CIICICTBUS U3 HUX.

B3aumMHOe pacnonoxkeHue NOpsMBIX B IPOCTPAHCTBE: IEpPECEKarolmecs,
MapaJUICIbHBIE U CKPEIIMBAIOIIMECS NMpsMbIE. [1apanienbHOCTh NPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: IapajuIeNIbHBIE INPSMBIE B NPOCTPAHCTBE, IMAPAJUIEIBHOCTh TPEX
NPAMBIX, NApPaJUIEIBbHOCTh IPAMOM M IUIOCKOCTH. YTIJbl C COHAIIPaBJICHHBIMU
CTOPOHAMHM, YroJl MEXAY MPSIMBIMH B MpOCTpaHCTBE. [lapaninenbHOCTh MIOCKOCTEN:
MapaJuIeIIbHbIE TUIOCKOCTH, CBOMCTBA IMMAPAJUICNIBHBIX IUIOCKOCTEW. IIpocrenmme
MPOCTPAHCTBEHHbIE (QUTYyphl Ha IJIOCKOCTH: TEeTpa’ip, KyO, mapaienenunes,
MMOCTPOCHUE CEYEHHUI.

[lepneHAUKYISAPHOCTD TPSMON WU TIJIOCKOCTHU: MEPHEHIUKYJISPHBIE IPSMBIE B
MIPOCTPAHCTBE, MPAMbBIE MapaUICIbHbIC U NEPICHANKYJISIPHBIE K TIJIOCKOCTH, MPU3HAK
MEPIIEHAUKYIJSIPHOCTH IIPSMOU U INIOCKOCTH, TEOpeMa O MPAMOM NEPIEHANKYJIISIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKAY NPSAMOU U IIOCKOCTBIO, ABYTPAHHBIN
yroJi, IAHEHHBIN YroJl IBYTPAaHHOTO yria. [lepnenauKysisip 1 HaKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 THTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TITIOCKOCTH, MPOEKIUS (PUTYPHI HA
IJIOCKOCTh. [lepneHaAnKyISIpHOCTh MJIOCKOCTEM: MPU3HAK NEPIECHINKYISIPHOCTH JIBYX
IocKocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIIYKJIbIE U
HEBBITYKJIBIE MHOTOTPAHHUKHW, pa3BEPTKA MHOrorpaHHuka. l[Ipusma: n-yrompHas
Mpu3Ma, TPaHU W OCHOBAHUS MPU3MBI, MpsiMas W HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs HOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsaMOYyTroabHbIN NapaJuIeIEnuIe U
ero cpoicrBa. [lupamuna: N-yrosibHas nupamuaa, TPaHU U OCHOBAHUE IMHUPAMMIBI,
OOKOBasi M TOJHAs MOBEPXHOCTh MHUPAMUJIBI, TIPABIIIbHAS W yCEUYEHHAS MUpamMuia.
OneMeHThl mOpu3Mbl W nupamubl. [IpaBuiabHbIE MHOTOTPAHHUKHU: TOHSITHE
NPaBUWJIBHOIO MHOIOTPAaHHUKA, IpPaBWIbHAs MpU3Ma W MpPaBUJIbHAs NUPaMUIA,

npaBUJIbHAs TPEyroJibHas MUpPaMUJIa U IPABUIIBHBIN TeTpadap, KyO. [IpencraBnenue o
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IMPpaBUJIbHBIX MHOTOI'PAaHHHUKAX: OKTa%Ap, AOACKASAP U UKOCA3P. Ceuenus IMPU3MBbI U
ImupamMu/ibl.

CummeTpusi B TMPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMON,
IUIOCKOCTU. DJIEMEHThl CUMMETPUHU B MUpaMUaX, Napajljiesienunenax, npaBUiIbHbIX
MHOTOTpaHHHKAaX.

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: p&Opa, Auaronanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSMOM TPU3MBI, TUIOIIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM Tipu3Mbl. [1no1maas 60k0BOM MOBEPXHOCTH
U MMOBEPXHOCTHU MPABUIILHON MUPaAMUIbI, TEOPEMA O TJIOMIAIN YCEUEHHON MUPAMU/IBI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TIPU3MBI.

[Tomobnubie Tema B mpocTpaHcTBE. COOTHOWIEHUS MEXIY IUIOMAISIMH
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TEN.

Tesia BpaleHus

[unuHapuyeckas: MOBEPXHOCTh, 00pa3yrolyue MUIMHIPUYECKOW MOBEPXHOCTH,
OCh IWJIMHJpUYECKON moBepxHocTu. LymmmHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTD,
oOpasytollias U 0Ch, IIIOMIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yromine KOHWYECKONW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKON MOBEpXHOCTU. KOHyC: OCHOBaHME W BepIlIMHa, oOpasyromias u
OCh, TUIOIIA]Ib OOKOBOM M TOJTHOM MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHUS 1 OOKOBAsi MOBEPXHOCT.

Chepa u map: meHTp, paauyc, AUAMETP, IUJIOMAAL TOBEPXHOCTH ChEpHI.
B3anMHoe pacrnonoxenue cdepbl M IMIOCKOCTH, KacarelbHas IJIOCKOCTh K cdepe,
I01aAb ChEephI.

N3o0pakeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BépTka uiInMHIpa U KOHYcCa.

KomOuHatnuu Ten BpailleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIM
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK, WJIM TEJIO BPAIICHUS.

[Tonsarue 06 o6béme. OCHOBHBIE CBOMCTBA 00BEMOB Tei. TeopeMa 00 0OBEME
MPSIMOYTOJILHOTO Mapalijiesienumena u caeacTsus u3 He€. O0bEéM HMWIMHAPA, KOHYyCA.
O0BEM mapa u Tiomaab chepsol.

[TogoOubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOIIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenust muuHApa (MapauiesIbHO W MEPHEHIUKYJSIPHO OCH), CEUCHHUS KOHycCa
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY ), CEUSHUS I1apa.
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BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTyd U B npocTtpaHcTBe. ClI0)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uUCIO. Pa3nokeHWe BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno napamnenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBWJI IEUCTBUM ¢ BeKTOpaMH. [IpsMoyrosbHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopanuatel Bextopa. IIpocreiimme 3a1a4u B KOOpAUHATaX. YTOJI MEXIY BEKTOPaMHu.
CkasipHO€ TPOM3BEICHHE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAYy MPSAMBIMUA H
IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PEUICHUM I'€OMETPUUYECKUX
3a/1ad4.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOy4yeHuss oOydyaroumuiics TMOJY4UT CIEIYIOIIME IpeIMETHBIE
pE3yNbTaTHI:

OTIEPUPOBATH MOHATUSAMU: TOUKA, IPSIMasi, MIIOCKOCTH;

OPUMEHSATh AKCUOMBI CTEPEOMETPUHM U CJCACTBUS W3 HUX TNPHU PEIICHUU
TeOMETPUUYECKUX 33/1a4;

OIEepUPOBATh MOHATUAMHU: MAPATIICTLHOCTh U MEPICHAUKYIISIPHOCTH MPSMBIX U
IUIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aMMHOE DACIOJOKEHHE TPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;

OTIEpUPOBAThH MOHATHIAMH: IBYTPaHHBIA yroj, TpaHU ABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJja, JUHEWHBIN YToJl IBYTPaHHOTO yIiia, TpajycHas Mepa ABYTPaHHOTO
yTa;

OTIepUPOBATh TIOHATHIIMHU: MHOTOTPAHHHK, BBITYKJIBIN ¥ HEBBITYKJIBIT
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBIN MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (NMpamMuja, Mpu3Ma,
PsIMOYTOJIbHBIN Napajijiesienune, Kyo);

KJaccu(UIMpoBaTh MHOTOTPAHHUKHU, BHIOMPAsi OCHOBAHUS JIJIsl KJIacCU(PUKAIIUN
(BBIMMYKJIBbIC M HEBBIIMYKJIBIC MHOTOTPAHHUKH, PABUIILHBIC MHOTOTPAHHUKH, ITPSMBIC U
HAKJIOHHBIC TIPU3MBI, TTAPAJIJICIICTIUIIC]IbI );

OTIepUPOBATh MOHITHIMU: CEKYIIasi TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;

OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUH, UCTIONB3YsI METOJ CIIC/IOB;

CTPOUTH CEYCHUS MHOTOTPAHHHUKOB METOJIOM CJIE/IOB, BBHITIOJNHATH (BBIHOCHBIC)
TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7a4i Ha HAXOXKJIEHHWE TCOMETPUUYECKHX BEJIIMYWH 1O o0pasiaMm WiIH
QITOpUTMAM, TIPUMEHSISI W3BECTHBIE AHATUTUYCCKHE METOJbI TIPU  PEIICHUH
CTaHIAPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBIYMCICHHUE PACCTOSHUA MEXIY IBYMsI
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKH JI0 TIIOCKOCTH, MEX]TY CKPEIINBAOIIIIMHUCS
PSIMBIMU;

pemaTh 3a7a4u Ha HaXOXKIEHHE TE€OMETPUYECKUX BEIMYUH 1O 00pasiaM WU
QITOPUTMAM, TIPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOAbl TMPU  PEIICHUU
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CTaHIApPTHBIX  MaTeMAaTUYECKUX  337ad Ha  BBIYMCIEHUE  YIJOB  MEXIY
CKPEUIMBAIOIIHUMHUCS TPSIMBIMH, MEXY MTPSIMOM U MIIOCKOCTBIO, MEXAY IJIOCKOCTSIMU,
JByTPaHHbIX YIJIOB;

BBIUUCIATH OOBEMBI M IUIOLIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMuaa) ¢ IpUMEHEHUEM (POPMYJI, BBIYUCIISTh COOTHOIICHHSI MEXAY IUIOIIAIIMH
MOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB;

OIIEPUPOBATH MOHATUSIMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (DUTYPBL;

U3BJIEKAaTh, MPEOOpa3oBBIBATH M WHTEPIPETHPOBATH WHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, MPEACTABICHHYI0 Ha uYepTeXax Hu
PUCYHKaX;

OPUMEHATh F€OMETPUUECKHE (DAKThI JJI PEIICHUsI CTEPEOMETPUUYECKUX 3azad,
IPEATNOIAraoINX HECKOJIBKO IAaroB PEIICHUs, €CJIA YCIOBUS IPUMEHEHMS 3a/1aHbI B
ABHOU (popme;

OPUMEHATh  MPOCTEMIIME  NpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IIPUBOJIUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

OPUMEHATh TOJIyYCHHbIE 3HAHMS HA TMPaKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyallUM W TPUMEHSTh HW3YUYEHHBbIE TIOHSATHS B TNIPOLIECCE TIOUCKA PEIICHHS
MaTeMaTHYeCKU CPOpMYJIMPOBAHHON MPOOIIEMbI, MOJEIMPOBATh PEATIbHBIE CUTYAL[H
Ha S3bIKE TE€OMETPUM, HCCIEAOBATh ITIOCTPOEHHBIE MOJEIHW C HCIIOJIb30BAHUEM
F€OMETPUYECKUX TOHATHUI M TEOopeM, ammaparta ajareOpbl, pemarb NPaKTHUYECKUE
3aJlayy, CBS3aHHbIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMYNH;

OTIEpUPOBAThH TIOHATHSIMHU: WIMHIpUYECKask TOBEPXHOCTh, 00pa3yroIre
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yroIIIe
KOHHUYECKON MOBEPXHOCTH, KOHYC, cpepruueckasi IOBEPXHOCTb;

pacrno3HaBaTh TeJa BpaiieHus (HUIHHIP, KOHYC, cdepa u map);

OOBSICHATH CTIOCOOBI MOTYyYSHHS TEJ BPAIICHHS,

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOOKeHUe C(hephl U MIIOCKOCTH;

OTepUPOBaTh TOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTa, BBICOTA
CerMEHTa, IIAapOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOSl, BHICOTA IIAPOBOIO CIIOA,
IapOBOM CEKTOP;

BBIYUCIIATH 00BEMBI U TIIIOIIAIN TTOBEPXHOCTEH TN BpaIlleHUs, TEOMETPUICCKUX
TEJ ¢ IPUMEHEeHHnEM HOpMYII;

OTIepUpPOBaTh TOHITUSIMHU: MHOTOTPAHHHK, BIMCAHHBIN B c(epy W ONMCAHHBIN
okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK HITH TEJIO BPAICHHS,

BBIYUCIIATh COOTHOIICHUS MEXIY IUIOMAIIMH TOBEPXHOCTEH W 00BEMaMu
IMOJOOHBIX TENT;

n300paxath N3ydaeMbie GUTYPHI OT PYKU U C TPUMEHEHUEM IIPOCTHIX YePTEKHBIX
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UHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) TUIOCKHE YEpPTEXHU W3 PUCYHKOB IPOCTBIX OOBEMHBIX
¢duryp: BUz cBepXy, COOKYy, CHU3Y, CTPOUThH CEUEHHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, MHTEPIPETUPOBATH M  NPeoOpazoBbiBaTh  HHEGOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEJCTABICHHYI0 Ha dYepTexax H
PUCYHKaX;

OIEpUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHATH JEHCTBUS CIOKEHUS BEKTOPOB, BBIUYUTAHUS BEKTOPOB U YMHOKEHHUS
BEKTOpPA Ha YHCII0, OOBSACHATh, KAKUMHU CBOMCTBAMH OHH 00JIaJJatoT;

NPUMEHSATH MIPaBUIIO Mapajlieenunenaa;

OIEpUpPOBAaTh IMOHATHUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEKY BEKTOPaMH,
CKAJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaxXOJIUTh CYMMY BEKTOpPOB M IPOM3BEICHUE BEKTOpPAa HA YHUCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJspHOE TNPOM3BEACHHE, pPAaCKIaAblBaTh BEKTOp 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;

NPUMEHATh T€OMETPUYECKHE (PaKThl IJIs PEIICHHS] CTEPEOMETPUUECKUX 3ajad,
IPEATNOIAraoNX HECKOJIBKO IAaroB PELIECHUs, €CJIA YCIOBUS IPUMEHEHMS 3a/1aHbI B
SBHOU (popme;

pemars IPOCTEWINME TIEeOMETPUYECKHE 3a/auyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemarh 3a7Ja4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUI U HAXOXACHHUE
reOMETPUYECKUX BEIMYMH IO o0OpaslaM WM ajlropuTMam, IPUMEHSsST M3BECTHBIC
METO/Ibl TP PEUIEHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4;

OPUMEHATh  NPOCTEMIIME  NPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1aY;

NPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB F'EOMETPUU B UCKYCCTBE;

NPUMEHATh TOJIYYCHHbIE 3HAHMS Ha TMPAKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyallud W TPUMEHATh W3YUYEHHBIE IIOHATHS B INPOLIECCE TOHUCKA PELICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON MPOOIIEMBI, MOJIEIUPOBATh PEAIbHBIE CUTYAIH
Ha S3bIKE TE€OMETPUH, HCCIEAOBAaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPUUECKUX TOHATUN M TEopeM, ammapara airedpbl, pemaTh NPAKTUYECKUE
3a/1auu, CBA3aHHBIE C HAXOXKJEHUEM F€OMETPUUYECKUX BEIUYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

1 kypc
HaumenoBanue paznena | Komuuec OcHOBHOE cojiepKaHue OcHOBHBIE BUBI JESTEIHHOCTU
(TemnI) Kypca TBO 00yUaroIIMXCs
JacoB
CTEPEOMETPHIO TUTAHUMETPHH, PEICBAaHTHBIC TEME.

TOYKa, MPsIMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna n3obpakeHus
Ha PUCYHKaX: U300paKeHUs
MJIOCKOCTEM, MapaieIbHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsATHSA: IEpeceKaroIMecs IOCKOCTH,
nepeceKaroIrecs npsiMas U IMI0CKOCTb.
3HAKOMCTBO C MHOI'OTPaHHUKAMH,
N300paKeHNEe MHOTOTPAHHUKOB Ha
PUCYHKaX, Ha MPOEKIMOHHBIX
yeprexkax. HauanbHble cBeieHUs 0 KyOe
U IUPAMUJIE, UX PA3BEPTKU U MOJIETIH.
Ceuenusa MHOTOrpaHHUKOB. [ToHsiTHE 00
aKCMOMAaTUYECKOM MOCTPOEHUHU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHI
Y CJIEJICTBHSI U3 HUX

IHonyuaTs npencTaBiaeHUus O
IIPOCTPAHCTBEHHBIX (QUTYpaAX,
pa3ouparh NpoCTEeHIINe MpaBuiIa
U300paKEeHUS 3TUX QUTYP.
HN300paxkath NpAMy1o U IIIOCKOCTh HA
PUCYHKE.

Pacno3HaBaTh MHOTOIPAaHHUKHU,
nupaMuy, Ky0, Ha3bIBaTh UX
3JIEMEHTHI.

Jenarsb pucyHok Ky0a, MUpaMubl,
HaXOJIMTh OIMHUOKH B HEBEPHBIX
H300paKeHHUsX.

3HAKOMHUTBLCS C CCUCHUSIMH, C
METOJIOM CJIEJIOB; HCIOJIH30BaTh JJIs
MOCTPOEHUS CEUCHUSI METO]T CJIE/IOB,
KpaTKO 3allUChIBATH IIarH OCTPOCHUS
CEUYCHMUS.

Pacno3naBarThb BUJ CeUCHUS U
OTHOUIIEHUM, B KOTOPBIX CEYECHUE JACTUT
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pebpa KyOa, HaXOIUTh IUIOIIAIh
CeueHus.

Hcnoab3oBath nog0o0Ke NpyU pelIeHUN
3a/1a4 Ha MOCTPOCHUE CEUCHUM.
3HAKOMHUTBLCSA C AKCHOMAaTHYSCKUM
MIOCTPOCHUEM CTEPEOMETPHH, C
aKCHOMaMH CTEPECOMETPUHU U
CIEICTBUSIMH U3 HHX.

NnmrocTpupoBaTh aKCHOMbI PUCYHKAMH
U IPUMEPaMHU U3 OKPY KAKOIIei
00CTAHOBKH

[IpsiMbl€ U MJIOCKOCTHU B
MPOCTPAHCTBE.

[TapaiienbHOCTD MPAMBIX
U TUTOCKOCTEN

12

B3anmHo€e pacnosiokeHue npsMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIINECS,
napaJjIeNIbHbIE U CKPELIUBAIOIINECS
psIMBIE.

[TapanienbHOCTh NPAMBIX M INIOCKOCTEMN
B [IPOCTPAHCTBE: MapAJIIEIbHBIE
psiMbl€ B POCTPAHCTBE;
NapaJJIEIBHOCTD TPEX NPSAMBIX;
napajyieIbHOCTh MPSMOM U TIOCKOCTH.
VYTIIbl ¢ COHANpPaBIEeHHBIMU CTOPOHAMU;
YTOJI MKy NPSIMBIMU B POCTPAHCTBE.
[TapamienbHOCTh MIOCKOCTEM:
napasuiesibHbI€ INIOCKOCTH; CBOMCTBA
MapaJyIeIbHbBIX IIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTyphI Ha TIIOCKOCTH: TETPAdP, KYO,
napajuieNIeNUIe]; TOCTPOCHUE CEUEHUIN

AKTYaJau3upoBaTh (HaKTbl 1 METObI
IJIAHUMETPHH, PEICBAaHTHBIE TEME,
MIPOBOJUTH AHAJIOTUU.

IlepeuncasiTb BO3MOKHBIE CITOCOOBI
PacnoJIOKEHUS IBYX NPSIMBIX B
IIPOCTPAHCTBE, WIIFOCTPUPOBATh UX HA
npumepax.

JdaBaTpb onpeneieHue
CKPEUIUBAIOIINUXCS MPSAMBIX,
dbopmyIHpoBaTh MPU3HAK
CKPEUIMBAOIINXCS MIPSIMBIX U
IPUMEHSTH €r0 MPU PELIEHUH 33]1a4.
Pacno3zHaBarte npusMy, Ha3bIBaTh €€
3JIEMEHTBHI.

CrpouTh ceueHus: IpU3Mbl Ha TOTOBBIX
YepTexKax.

Ilepe4yucasiTb BO3MOXKHBIE CITIOCOOBI
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B3aMMHOT0 PACTOJI0KEHUS MPAMOU U
MJIOCKOCTH B MPOCTPAHCTBE, MPUBOIUTH
COOTBETCTBYIOIIUE IPUMEPHI U3
pEaIbHOM KU3HU.

JdaBaTh onpeaesieHne NapauieIbHOCTH
IPSAMOU U IJIOCKOCTH.
@opMyIUPOBATH MPU3HAK
MapaJJIETbHOCTH MPSMOU U TIJIOCKOCTH,
YTBEPKIEHUE O IPSMOM NEPECECUEHUS
JBYX IJIOCKOCTEH, TPOXOISALIUX Yepe3
napasuielibHbIE MPSMBIE.

Pemartsb npakTudeckue 3aauu Ha
MOCTPOCHUE CEYECHU MHOTOTPAHHUKA.
OO0BSICHATH CiTydyad B3aMHOTO
pAacnoIOKEHUS INIOCKOCTEH.

JlaBaTh onpenenieHre napasiejbHbIX
IUIOCKOCTEN; MPUBOAUTH MPUMeEPbI U3
peaNbHOM KU3HU U OKPYKAOLIEN
00CTaHOBKH, WITIOCTPUPYIOILINE
MapaJJIEIbHOCTD IJIOCKOCTEN.
Hcnoab30BaTh NpuU3HaK
NapauieIbHOCTH JIBYX IJIOCKOCTEH,
CBOMCTBA NapajuIeIbHbIX IIJIOCKOCTEN
MIpY PELICHUU 3a1a4 Ha ITOCTPOECHHUE.
OO0BACHATD, YTO HA3LIBACTCS
napasuielIbHbIM NPOEKTUPOBAHUEM U

KaK BBIIIOJHACTCSA IIPOCKTHUPOBAHUC
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¢buryp Ha IOCKOCTb.

H300paxkath B napauieabHOM
IPOEKIMH Pa3INYHbIE T€OMETPUUECKHE
burypsl.

MopennpoBaTth peanbHble CUTyal[UH
Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh
OCTPOEHHBIE MOJIENH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX
IIOHATHH.

Hcnoan3oBarsb IIpU pCUICHUHA 3a/1a4 Ha
IIOCTPOCHHUC CEUYCHUM MOHSITHE
IMapaJuICJIbHOCTH, IIPU3HAKU U CBOMCTBA
MapaJuICJIbHBIX IIPAMBIX Ha IINIOCKOCTH.

[leprieHIUKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD NPSIMON U
IJIOCKOCTH: MEPIICHANKYISIPHBIE MPSIMBIE
B IIPOCTPAHCTBE, NMPSAMbBIE MAPATIIETbHBIE
Y TIEPIICHIUKYJISIPHBIE K TUIOCKOCTH,
MIPU3HAK MEPIICHINKYISIPHOCTH HPSIMOM U
IIJIOCKOCTH, TEOpEMa O NPAMOU
IIEPIICHIUKYJISIPHON INIOCKOCTH
IleprieHIUKYIISIp U HAKJIOHHBIE:
pPacCTOsSIHUE OT TOYKHU [0 TUIOCKOCTH,
pPacCTOsSIHKUE OT MPSMOU 10 TUIOCKOCTH.

AKTYaJIu3upPoOBaTh (PAKThl U METOIbI
IIJJAHUMETPHUH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHM.

OO0BSICHATDH, KAKON YIoJI Ha3bIBAECTCS
YIJIOM MEXKy NIEPECEKAIOIIUMMUCS
PSAMBIMH, CKPEIIUBAIOIIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

JdaBatb onpenesenue
NEPNEHINKYJISIPHBIX IPSIMBIX U MPSIMO,
NIEPIECHINKYJIIPHOU K IUNIOCKOCTH.
Haxoaurtsb yriibl Mexay
CKpEUIMBAIOIIUMHUCS MPSIMBIMU B KyOe U
paMHuJie.

IIpuBoaAMTH NPUMEPBI U3 PEATTBHOU
KU3HU U OKpY’Karolel 00CTaHOBKH,
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WJUTKOCTPUPYIOLINE
NEPIEHANKYJIAPHOCTD NPSMBIX B
IIPOCTPAHCTBE U NEPIECHANKYJIIPHOCTh
IPSAMOM K INIOCKOCTH.
DopMyIMPOBATH NPU3HAK
NEPHEHANKYJIIPHOCTH IPSIMOU 1
IIJIOCKOCTH, IIPUMEHSTH €r0 Ha
PAKTUKE: OOBIICHSITH
NEePHEeHANKYJIIPHOCTh pedpa Kyda u
JMaroHajy €ro rpaHu, KOTopas €ro He
COZIEPKUT, HAXOAUTH JUIMHY JTAATOHAIN
Ky0Oa. BeuncnsaTh BEICOTY TPaBUIILHOM
TPEYTrOJIbHOM U MPABUIIbHOU
YEThIPEXYTOJIBHOW MUPAMUJ 1O ITTMHAM
pEdep. PemiaTp 3a1aun Ha BEIYHUCIICHMUS,
CBSI3aHHBIE C NEPIICHANKYIAPHOCTHIO
PSAMOM U IIJIOCKOCTH, C
UCITOJIb30BAHUEM IIPU PELIEHUU
MIAHUMETPUYECKHUX (DAKTOB M METOJIOB.
OO0BACHATDH, YTO HA3LIBAIOT
NEPHEHANKYJIIPOM U HAKJIOHHOMW U3
TOYKHU K TJIOCKOCTH; MTPOEKIINEN
HAKJIOHHOM Ha MIOCKOCTh. OOBICHSTH,
YTO HA3bIBAECTCS PACCTOSTHUEM: OT TOUKHU
110 TUIOCKOCTH; MEXKy NapajuieIbHBIMU
IUIOCKOCTSAMM; MEXYy TPSIMOU 1
[apaJJICIbHON €M IIJIOCKOCTBIO; MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.
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Haxoaurthb 3TH pacCTOSHAS B MPOCTHIX
ciydasix B KyOe, mupamMue, mpusMe.
MoaeaupoBarhb peaibHbIE CUTYAIIUU
Ha SI3bIKE TEOMETPHH, UCCIIEIOBATh
MMOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM T€OMETPUUECKUX
MMOHSATHH.

HNcnonb30BaTh Ipy pELICHUH 3a/1a4 Ha
MMOCTPOEHHUE CEUCHUUN TEOPEMY
ITudaropa, cBolicTBa MPAMOYTOJIBHBIX
TPEYTOJIbHUKOB

YTriasl MEXIY NPSIMBIMHA U
IIJIOCKOCTSMH

10

VYTIBI B IPOCTPAHCTBE: YOI MEXKIY
MPSAMOU U TNTOCKOCTBIO; IBYTPaHHBIN

YIOJI, TMHENHBIN yTOJ ABYTPAHHOTO yIJa.

[leprieHIUKYISIPHOCTD INIOCKOCTEM:
IIPU3HAK NEPIEHIUKYISIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEPHEHANKYIISIPax

AKTYaJIu3upPOBATh (PAKThl U METOIbI

IIJJAHUMETPUH, PEIICBAHTHBIE TEME,

IIPOBOJAUTH AHAJIOTHUM.
JdaBaThb onpeaejieHHe yriia MEXI1y
OpsIMOM U IJIOCKOCTHIO, (POPMYITMPOBATH
TEOpEMY O TPEX NEPIECHAUKYIIAPAX U
oOpaTHyto k Hell. HaxoauTs yron mexmay
IIPSIMOM U TNIOCKOCTBIO B
MHOT'OTPAaHHHKE, PACCTOSTHUE OT TOUKH
J10 IPSIMOM Ha TIOCKOCTH, UCIIOJIb3YS
TEOpEMY O TPEX NMEPIEHAUKYIISIpax.
[IpoBOANTE Ha YEPTEKE NEPIEHAUKYJIIAP:
13 TOYKU Ha NPSIMYI0; U3 TOUYKH Ha
IJIOCKOCTh. JlaBaTh onpeneiieHue
JIBYIPAHHOTO yTJIAa U €ro DJIEMEHTOB.
OOBSICHATD PaBEHCTBO BCEX JIMHEHHBIX
YIJIOB IBYTPaHHOTO yTJIA.
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Haxoaurb Ha yepTexe AByTpPaHHBINA
yroJi Ipu pedpe NupaMuibl, IPU3MBIL,
napasuieJIemneaa.

JdaBaThb onpeaejieHHe yriia MEXI1y
IIJIOCKOCTSIMM.

/{aBaTh onpeaeJieHue U
(opMyIHpPOBATH MPU3HAK B3aHMHO
NEPIEHIUKYJISIPHBIX TIIOCKOCTEN.
HaxoauTtsb yTiibl MeXIy MIOCKOCTSIMU B
KyOe U mupaMu/ie.

Hcnonb30BaTh IpH pEeLICHUH 33124
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPHUH.

MoaeanpoBarh peaIbHbIE CUTYallMU Ha
A3bIKE TEOMETPUH, HCCJIEI0BATH
ITOCTPOECHHBIE MOJIEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX
MTOHATHUH.

Hcnonp30BaTh NpH pelIeHHH 32124 HA
NMOCTPOEHNE CeYeHUl COOTHOILIEHHS B
NPSIMOYT0JIbHOM TPEYroJibHUKe

BekTopsl 1 KOOpJMHATHI B
MPOCTPAHCTBE

10

BekTop Ha mI0CKOCTH U B POCTPAHCTBE.

CnoxeHue U BBIMUTaHHE BEKTOPOB.
YMHO)KEHME BEKTOPA HA YUCIIO.
PaznoxeHnue BekTopa 1o Tpém
HEKOMILUTaHAPHBIM BekTopam. [TpaBuiio
napajiyieenunea.

Pemenue 3amay, CBsI3aHHBIX C
MIPUMEHEHUEM MPABUI JEUCTBUU C

AKTYaJIU3UPOBATH (PaKThl U METOIbI
[IJIAHUMETPUHU, PEIICBAHTHBIC TEME,
[IPOBOJUTH AHAJIOTUU.

OnepupoBarb NOHATHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyJIMPOBATH IPABUIIO
napaJijiejenunea py CI0KEeHUU
BEKTOPOB.
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BEKTOPAMH.

[IpssMoyroJsibHAsI cucTeMa KOOpAVHAT B
npoctpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocrenmue 3axa4n B KOOpAUHATAX.
VYron mexnay Bektopamu. CkasipHoe
IIPOU3BEACHUE BEKTOPOB.

BrrunciieHne yrioB Mexay NpsMbIMHU U
IIJIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIA METOJ ITPU
peLIeHNN F'eOMETPUYECKUX 3a1ay.

CkiaaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATb BEKTOP Ha YUCJIO.
HN3yyarhb OCHOBHBIE CBOMCTBA ITUX
omnepanmii.

J{aBaTh ornpeneneHue npsMoyrojibHON
CHUCTEMBI KOOPAWHAT B ITPOCTPAHCTBE.
Bbipa3uTbh KOOPAMHATHI BEKTOPA Yepe3
KOOpJMHATHI €r0 KOHIIOB.

BobiBOAUTH, HCIOJIB30BATH (hOpMYJTy
JUIMHBI BEKTOPA U PACCTOSTHUSI MEKY
TOYKaMH.

BoipaxkaTrh CKaIIpHOE NPOU3BEACHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIYUCIISITH YTOJI MEXKIY ABYMS
BEKTOpaMu, AByMs MPSIMbIMHU.
Haxoauthb yroy Mexay npsiMmou u
TIOCKOCTBIO, YTOJl MY JIBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU
METO/IAMH.

BbIBOAMTB, UCTI0JIB30BATH POPMYITY
PACCTOSIHUSL OT TOUKH J0 IIJIOCKOCTH.

MHororpaHHuKH

11

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOI'OTPAHHHUKA, BBITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTPaHHHKA.

IIpusma: n- yronapHas npusMa; rpaHu U
OCHOBAHUs PU3MBI; IIpsIMas U
HAKJIOHHAsl IPU3MBbI; OOKOBAst U OJTHAS

AKTYaJIu3upoBaTh (PaKThl 1 METOIbI
IIJJAHUMETPHH, PEJICBAHTHBIE TEME,
NPOBOJUTH AHAJIOTMM.

JdaBatb onpenesenue
napajuielIeMneaa, pacno3HaBaTh €ro
BUJIbl U U3y4YaTh CBOMCTBA.

JaBaTb onpeniesiecHre NUpamMu/ibl,

pacno3HaBaTb BUJbI IIMpaMU/,
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IIOBEPXHOCTH IIpu3Msbl. Ilapamnenenunen,
IIPSAMOYTOJIBHBIN MTapaJUIENIEITUIIE] U Er0
ceoricTBa. [lupamua: n -yronpHas
IIpaMKJIa, TPaHU U OCHOBAHUE
NUPaMHUJIbL; OOKOBAs U MOJIHAS
[IOBEPXHOCTh ITUPAMHUJIbL; IIPABUIIbHAS U
yceu€HHas MUpaMUIa.

DIIEMEHTBI IPU3MBI U TUPAMU/IBI.
IIpaBriIbHBIE MHOTOIPAHHUKU: TIOHATHE
IIPAaBUJIBHOTO MHOTOI'PaHHUKA;
IIPaBUJIbHAS IIPU3Ma U NIPABUJIbHAA
NAPAMULA; IPABUIIbHASA TPEYIrOJIbHAs
nyupamuja v MpaBUWIbHBIN TETPadap; KyO.
IIpencrasiieHue o NMpaBUIbHBIX
MHOT'OIrpaHHMKAX: OKTadp, JOACKAIP U
MUKOCasIp.

CumMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, NPSIMOH,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B
NApaMUIax, Napauiesienuneaax,
IIPAaBWJIBHBIX MHOTOTPAHHHUKAX.
Brruncienue 351eMeHTOB
MHOTOTPaHHUKOB: péOpa, TUaroHas,
yrabl. [Imomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM IOBEPXHOCTH MPSAMOM IIPU3MBI,
IJI0Ia/Ib OCHOBaHUM, TeopemMa 0 OOKOBOM
IIOBEPXHOCTH IPpsAMON nipu3Msl. Ilmomans
OOKOBOI1 MOBEPXHOCTH U TOBEPXHOCTHU

(opmysupoBaTh cBOMCTBa PEOED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMUPAMU/IBI.

HaxoauTth momaas moaHoii 1 00KOBO
MMOBEPXHOCTHU NMUpaMubl. JlaBaTh
omnpeaesieHue YCEYEHHON MUPaMUIbI,
Ha3bIBATh €€ DJICMCHTHI.
DopMyJUPOBATH TEOPEMY O IUIOIIAIH
OOKOBOM TTOBEPXHOCTH IIPaBUIILHON
yCeYEHHOM nupaMuibl. Pemars 3a1aun
Ha BBIUMCJICHHE, CBSI3aHHEIC C
MUPAMUJIAMH, a TAKXKE 3a71a4U Ha
MOCTPOCHUE ceucHUil. JlaBaTh
omnpeaesieHue Ipru3Mbl, pACIIO3HABATH
BUJbI IPU3M, H300pakaTh MPU3MbI HA
yeprexe. HaxoauTs miomaab noJgHoM
W OOKOBOM MTOBEPXHOCTH MPU3MBI.
N3yuaTh cooTHOIEHUS Ditnepa aJis
yucia pédep, rpaHel U BepIINH
MHOTOTpaHHHKA.

HM3y4yaTh BUABI TPABUIIBHBIX
MHOTOTPAHHHUKOB, UX Ha3BaHUA U
KOJIMYECTBO IPaHEM.

HN3yuyaTh cCHMMETPHIO MHOTOTPAHHUKOB.
OO0bsICHATH, KaKME TOYKH HA3BIBAIOTCS
CHUMMETPUYHBIMU OTHOCUTEIILHO JTaHHOU
TOYKH, MPSIMOU WJIW IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIN
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IIPABUJIBHOM MHUpaMUIbI, TEOPEMA O
II01Aaa OOKOBOM MOBEPXHOCTH
YCE€UYEHHOMU NTUPAMHUIBI.

IJIOCKOCTBIO CUMMETPHUH (PUTYPBHI.
IIpuBoAUTH NPUMeEPbI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHUKE,
npUpoJe.

MopeanpoBaTh peajibHbIE CUTYAllMH Ha
SA3bIKE TEOMETPHUH, UCCIIE0BATh
OCTPOEHHBIE MOJIENH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX
HNOHSATUMN, UCTIOIB30BaTh MOJ00ME
MHOTOI'PAaHHHKOB.

OO6bEMBI MHOTOTPAHHUKOB

[Tonsarue 06 06bEMe. OOBEM THPaAMU/IHI,
MIPU3MBI

AKTYyaJIu3upoBaTh (PaKThl U METOIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME.
OO0BbSACHATD, KaK U3MEPSIOTCA 00bEMBI
T€JI, IPOBO/ISI AHAIIOTUIO C U3MEPEHUEM
MJIONIAJE MHOTOYTOJIbHUKOB.
®opMyJIHPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

N3yuath, BLIBOAUTH GOPMYJIBI 00bEMA
NPSIMOYTOJILHOTO MapaJijieienuIiea,
MPU3MBI U TUPAMUJIBI.

Bouruncasate 006EM IPU3MBI U
NAPAMUJIBI TIO UX DJIEMEHTaM.
I[IpumeHsaTs 00bEM 1S pelieHus
CTEPEOMETPUYECKHX 3a/1a4 U JJIs
HaXO0XXJICHUS] TEOMETPUUECKUX BEJIUYKH.

MOI[e.]II/lpOBaTL PCaJIbHBIC CUTyalluN Ha
SA3BIKC '’COMETPHH, UCCJIEA0BATH
IMOCTPOCHHBIC MOJCIIN C
HCII0JIb30BAHNCM I'COMCTPHICCKHUX
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MOHATHH.

[ToBTOpEHME: CeUueHu, 4 [Toctpoenue ceuenuit B MHOTOrpaHHuke. | CTPOMTH C€YEHUE MHOTOTPAaHHUKA
pacCCTOAHUA U YIJIbI Breruncinenue paCCTOHHHﬁZ MCXKIY ABYMA METOJIOM CJIEIOB.
TOYKaMH, OT TOUKH 10 IPAMOH, OT TOYKH | J[apath onpeeJieHHe PACCTOSHIIS
JI0 TUIOCKOCTH; MEXKIY MeKITy DUTypaMuL.
CKPEIIMBAIOIIUMHUCS MPSIMBIMH. HAaxoaHTh PACCTOSHHE MY
BrIunciieHne yrioB: MExXIy
NapajuieIbHbIMU TUIOCKOCTSIMH, MEXKTY
CKPEILIMBAIOIIUMUCS MPSIMBIMH, MEXILY o .
HPSIMOIA 7 TITOCKOCTHIO, JIBYTPAHHBIX HJ'IOCKOVCTBIO Y MMapAJUICIIbHOMN el
YIIIOB, YIIIOB MEXKIY IIOCKOCTIMU TIpAMOH, MEKY CKPCIIMBAOIIAMACA
PSMBIMU.
CTpouTh JIMHEHHBIH yTroJ IBYTPAHHOIO
yIJia HA YepTesKe MHOIOTPAHHUKA U
HAaXOJWTh €r0 BEINYUHY.
Haxoauthb yribl MEXAY INIOCKOCTSMU B
MHOTOIPaHHHUKAX
OBLIEE KOJIMYECTBO 78
YACOBIIO
[TPOIT'PAMME
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aBnp

2 Kypc¢
KonuyectBo | OCHOBHOE cozepxaHue OcHOBHBIE BUBI
HaunmenoBanue pazzgena (Tembl) Kypca
4acoB JESITEIBHOCTH 00YUaAIOIIUXCS
Tena BpamieHus 12 AKTYyaJu3upoBaTh (PaKThl U

Cdepa u map: meHtp,
panuyc, IuaMeTp; TUIOIIAIb
TIOBEPXHOCTHU CQEPHI.
B3aumHoe pacmonoxeHue
chepsl U MI0CKOCTH;
KacaTelbHasl MJI0CKOCTh K
cdepe; wiomaab chepsl.
N3o6paxenue cdepsl, mapa
Ha TUTOCKOCTH.

Ceuenus mapa.

METO/Ibl TUTAHUMETPHUH,
peJleBaHTHBIE TEME,
NPOBOJIMTH aHAJIOTUU.
JlaBaTh onpeaeneHus cepsl
U 11apa, uX LIEHTpa, paauyca,
nrametrpa. Onpenensitb
chepy kak purypy BpamieHus
OKPYKHOCTH.

HccaenoBath B3auMHOE
pacnosiokeHue chepsl 1
IJIOCKOCTH, IBYX cep,
WITKOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKAX.
DopmyanpoBaTh
ONpENETICHNE KacaTeIbHOU
IJIOCKOCTH K cpepe, CBOMCTBO
Y MIPU3HAK KacaTeJIbHON
IJIOCKOCTH.

3HAKOMHUTHCHA C
reoIe3NYECKUMU JTUHUAMH Ha

coepe.

Hunuuapuyeckas
MOBEPXHOCTh, 00pa3YIOIIUe
UWJIUHIPUYECKON
ITOBEPXHOCTH, OCh

OO0BACHATH, YTO HA3LIBAIOT
WJIMHIPOM, Ha3bIBaTh €TI0
aneMeHThl. MU3y4yars,
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UWJIMHIPUYECKON
noBepXHOCTH. Llunuuap:
OCHOBaHMs U OOKOBas
MOBEPXHOCTh, 00pa3yroias
U OCb; IJIONIAIb OOKOBOH U
MOJIHOW MOBEPXHOCTH.
N3o00paxenue HuIMHIpa HA
niockoctu. Paseéprka
nwnHapa. CedyeHus
IUIUHIpA (TUIOCKOCTBIO,
napajiyIeIbHON WU
NEPIEHANKYJIIPHONU OCH
HUJIMH]pA

00BSICHATD, KaK NOJIYYUTh
UWJIMHJIP MyTEM BpalCHHUS
NPSIMOYTOJILHUKA.
BbIBOANTH, HCI0JIB30BATH
(bOpMYIIBI 7151 BEIYUCTICHUS
JI01a 11 OOKOBOM
MOBEPXHOCTH UIUHAPA.
HN3yuyars, pacno3HaBaTh
pa3BepTKy LHWJIUHJPA.
HN3o0paxaTh HWIMHAP U €TO
CEUYEHUSI TIOCKOCTBIO,
MPOXOJAIIEN YEPE3 €T0 OCh,
MapajyIeIbHON WU
NEPIEHIUKYJIIPHON OCH.
HaxoauTts miomaam 3Tux
ceueHnii. MoaeupoBaTh
pealibHbIC CUTYallUU Ha SI3BIKE
reOMETPHUH, UCCIEOBATh
MIOCTPOCHHBIE MOJIEIU C
UCIIO0JIb30BaHUEM
F€OMETPUYECKUX MOHSTHI.

Konunueckas noBepxHOCTb,
00pasyrole KOHUIEeCKOH
NOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKON
noBepxHocTtu. Konyc:
OCHOBAHHUE U BEPIIIHMHA,
oOpasytolias U oCh;

HN300paxkaTh KOHYC U €TI0
CEUYCHMUS IIOCKOCTHIO,
MPOXOIAIIEH YEPE3 OCh, U
IIJIOCKOCTBIO,
MEPIIEHANKYJISIPHON K OCH.
HM3yuars, pacnio3HaBaTh
pa3BEPTKY KOHYCA.
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miomaab O0KOBOM U
MOJIHOM TTOBEPXHOCTH.

VY ceu€HHBIN KOHYC:
o0Opa3ylollye U BbICOTa;
OCHOBaHHs U OOKOBas
OBEPXHOCTb.
N3o0pakeHune koHyca Ha
niockoctu. Pa3seéprka
KOHYyca.

CeueHnus koHyca
(TIIOCKOCTBHIO,
MapajyIeIbHON OCHOBAHMIO,
U TUIOCKOCTBIO,
MPOXOISIIIEN Yepes
BEPIIKHY)

BbIBOAMTDH, HCIIOJIL30BATH
bopMyJIBI SISl BEIYUCIICHUS
IJIOIIAAu OOKOBOM
MTOBEPXHOCTH KOHYCA.
Haxoauthb mronaau
CEUCHUH, TPOXOISIINX YEPE3
BEPIINHY KOHYCA WIH
MEPIIECHANKYJISIPHBIX €r0 OCH.
OO0BACHATD, KaKOE TEJIO
HAa3bIBACTCS YCEUEHHBIM
KOHYCOM.

N3yuarthb, 00bACHATD, KaK
€ro MOJIyYUTh IIyTEM
BpAILICHUA MPSIMOYTOJIbHOM
Tparneiuu.

BbIBOAMTH, NPUMEHATH
dbopmyity ISl BEIYUCIICHUS
TJIOIIA N OOKOBOM
IIOBEPXHOCTH YCEUEHHOI'O
KOHYCa

KomOunanust ten BpamieHus
Y MHOTOTPAaHHUKOB.
MHororpaHHuK, OIUCAHHBIN
okoJio cdepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK
WIH B TEJIO BPAIllCHUS

AKTYaau3upoBaTh GakThl U
METO/IbI TNIAHUMETPHH,
pETIEBaHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.
Pemares crepeoMeTpuieckue
3a/1a4M, CBSI3aHHBIE C TEJIAMU
BpallleHUsI, TOCTPOEHUEM
CEUCHMH TeJl BPAILIEHUS, C
KOMOUWHAITUSMH TEJl
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BpallleHus U
MHOTOTPaHHUKOB Ha
HAXO0XKJIEHUE
reOMETPUYECKUX BEJIMYMH.
HUcnoas3oBars npu
penieHnn
CTEPEOMETPUYECKUX 3a]1a4
IUTAaHUMETpHUUYECKUe (HaKThI U
METO/IBI 33]1a4 Ha
BBIYKCIICHUE U
J0Ka3aTeNbCTBO.

MopaeaupoBaTh peaibHbIe
CUTYAaILMU HA SI3bIKE
reOMETPUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEIH C
VCTIOJIb30BAHUEM
F€OMETPUYECKUX MOHSTHI

O0BEMBI TET

[Toasatue 00 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB TeEJI.

O0BEM nuIMHIpa, KOHYyCA.

O0BEM mapa u TIoIAb
cdepsl

AKTYaJIu3upoOBaTh (PaKThI U
METO/bI INIAHUMETPUH,
pEIIEBaHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.
BuIBOAMTE, HCII0/1b30BATH
(bopMyIibl 00BEMOB: TPU3MBI,
UWJIMHIPA, TUPaMUBI,
KOHYCa; YCEUEHHOU
[IUPAMUJIBI U YCEYEHHOTO
KoHyca. Pemiarp
CTEpEOMETPUYECKUE 3a7aUH,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB. POpMYyTHPOBATH
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oTpeJeieHHe 11apOBOTro
CErMeHTa, IapoBOro CIos,
IapOBOT0 CEKTOPA.
IpumeHsaTs GopMyIIbl
TUTSI HAXOXKICHHS] 00BEMOB
1apOBOI'0 CErMEHTA,
1apOBOI'0 CEKTOpa

[TogoOHnEbIe TENA B
MPOCTPAHCTRBE.
CoOOTHOIIIECHUS MEXKTY
TUTOMIA/ISIMU TTOBEPXHOCTEM,
00bEMaMHU ITOTOOHBIX TEN

Pemarts crepeoMeTpuyeckue
3a/1auu, CBA3aHHBIE C
00BbEMOM I1apa U IIIOHIAbI0
chepsl.

MopaeaunpoBarb peajbHbIE
CUTYaIINH Ha SI3bIKE
F€OMETPUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJIEIU C
UCIOJIb30BAaHUEM
F€OMETPUYECKUX TTOHSATHM.
AKTYaJIu3upPoOBaTh (PaKThHI U
METO/IbI TUTAHUMETPUH,
peJieBaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.
Pemartsb crepeoMerpuueckue
3a/1a4M, CBSI3aHHBIE C
COOTHOIIICHHEM O0BEMOB U
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NOBEPXHOCTEN MOJOOHBIX

TEJ B IPOCTPAHCTBE.
MoaenupoBarh peaabHbIE
CUTYALIMH HA A3bIKE
re€OMETPHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIH C
UCIIOJIb30BaHUEM
reOMETPUUYECKUX MOHATUN

[ToBTOpEeHue, 00001IEHNE U CUCTEMATH3ALUS 7 OcHoBHble Qurypsl, Gaxtsl, | Pemars npocreiiiue 3agaun
3HAHUM TCOPEMBI Kypca Ha HaXO0XXJACHHUEC IJIMH U yTIJIOB
IUTAHUMETPUH. 3a1aun B FEOMETPUYECKUX (PUTYypax,
IUTAHUMETPHUH U METOABI UX | IPUMEHSTH TEOPEMY
peuieHus. [Tugaropa, TeopeMbl CHHYCOB
OcHoBHbIe QuUrypsl, (akTel, | U KocuHycoB. Haxoaurtp
TEOpEMBI Kypca IJIOLIAb MHOTOYTOJIbHHKA,
CTepEeOMETpUH. 3aauu KpyTa.
CTCPEOMETPUN U METOIBI UX | Pacepo3naBaTh Mo 100HbBIE
PCIICHHA (burypbl, HAXOUTh
OTHOUIEHUS JAJIMH U
IUTOIIAIEN.
Hcnoab3oBaTh 1pu pelieHun
CTEPEOMETPUYECKUX 3a7a
(haKThl M1 METOIBI
MJIAHUMETPUH
OBIIEE KOJIMYECTBO 21nam 99
YACOB I10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA YK. 03 «<BEPOATHOCTDb U
CTATUCTHUKA»

IHHOACHUMTEJBHASA 3AIINCKA

VYuebHubiii kypc «BepodaTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS SIBJISICTCS
MPOJIOJDKEHUEM MW Pa3BUTUEM OJHOMMEHHOTO YYeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOI'0 00111eT0 00pa3oBaHus. Y4eOHbIN Kypc MpeaHa3HaueH g popMUpOBaHUS Yy
00y4Jaroumxcsi CTaTUCTUYECKOMN KYJIbTYpbl U TOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEH KaK
MaTEMaTHYECKOTO HWHCTPYMEHTA ISl HM3Y4YeHHUS CIy4alHbIX COOBITHH, BEIUYUH U
nporieccoB. [lpm um3ydennmn y4eOHOTO Kypca oOoramarTcs MpeACcTaBICHUS
oOydaromuxcst 0 METofax UCCIEIOBaHHUsI U3MEHUUBOIO MUPA, Pa3BUBAETCS TOHUMaHUE
3HaYUMOCTHU U OOITHOCTH MaTeMaTHYECKUX METOI0B MIO3HAHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAyUYHOTO MUPOBO33PEHHUSL.

Copepxanne y4eOHOTO Kypca HampaBleHO Ha 3aKpeIUIeHHe 3HAHWUU, TOTyYeHHBIX
pu M3yYEeHUH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha Pa3BUTHE
NPEJICTAaBICHUM O CIy4yallHbIX BEJIMUYMHAX M B3aWMOCBS3SIX MEXAY HUMU Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX MOYEpPIHYTHI U3 OKpYy»Karouero mupa. B pesynbrare y
00yyarommxcst T0HKHO CPOPMUPOBATHCS TIPEACTABICHUE O HAMOOoJIee yIOTPEOUTEIbHBIX
U Oo0mMX  MaTeMaTHYeCKMX  MOJENSIX,  HCIOJB3YeMbIX ISl  OMHCAHMS
aHTPOTIOMETPHUECKUX U AeMOTpadUIeCKuX BETUYNH, OTPEITHOCTEH B Pa3IMYHOTO POJia
U3MEpPEHUSIX, JUIMTEIbHOCTH  O€30TKa3HOM  paboThl  TEXHHUYECKUX  YCTPOWCTB,
XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTrBercTBMM ¢ yKa3aHHBIMH IIeIIMA B CTPYKType Yy4eOHOro Kypca
«BepoaTHOCTh U CTaTUCTUKa» AJI1 YPOBHS cpeaHero oliero oopasoBanus Ha 0a30BOM
YpOBHE BBIJIEJICHBl CIIEIYIOIINE OCHOBHBIE cojepxaTelbHble JUHUM: «CiydaiiHble
COOBITHS U BEPOATHOCTHY, «CityualiHble BETUUYUHBI M 3aKOH OOJIBIIMX YHCEID.

Baxnyro wacTh ydeOHOro Kypca 3aHMMaeT H3Y4YeHHE TI€OMETPUYECKOTO U
OMHOMHUANBHOTO pACHpPEETICHUd W 3HAKOMCTBO C WX HEMPEPHIBHHIMU aHAJOraMH -
MOKa3aTeIbHBIM U HOPMAIIBHBIM PaCIIpeIeICHUSMH.

Copepxanne nmuHun «CirydyaiiHble COOBITUS M BEPOSITHOCTHY CITY>KUT OCHOBOMW JIJIst
(dbopMUpOBaHUS TIPEACTABICHUI O pacHpelesIeHHH BEPOSATHOCTEH MEXIy 3HAuCHUSMU
CIIy4aifHbIX BEJMYMH, a TAaK)Ke dTa JTUHUS HEoOXOoauMa Kak 0aza Juisi M3ydeHHs 3aKoHa
00JBIIMX YKceN - GYyHIAMEHTAILHOTO 3aKOHA, ICWCTBYIONIETO B IPUPOJIE U OOIIECTBE U
MMEIOIIETO MaTeMaTHIecKyto opmanuzaiuio. Cam 3aK0H OOJIBIINUX YUCEI MPeIaracTcs
B O03HAKOMHUTENIBHON (opMe C MHUHHMAJIbHBIM HCIIOJIB30BAHUEM MaTEMaTHYEeCKOTrO
dbopmanmzma.

Tembl, CBs3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMU BEJIMYMHAMH, AKUEHTUPYIOT
BHUMAaHHE OOYYaIOIIMXCA HA OMMCAHUM M MU3YUYEHUU CIy4YalHBIX SIBJICHUU C MOMOIIbIO
HenpepbIBHBIX PyHKIMI. OCHOBHOE BHUMAHHE YENSIETCs OKa3aTeIbHOMY
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HOPMAJIbHOMY PACIIPCACICHUAM, IIPKU 3TOM IIPCAIIOJIaracTCss O3HAKOMUTEIbHOC NU3YUCHHC
MaTrepuaia oe3 A0Ka3aTCJIbCTB ITPUMCHSACMBIX (1)3.KTOB.

OO61iee yncao 4yacoB, A U3y4eHus yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKA»
- 59.

COIEPXAHUE OBYYEHUA

[IpencraBneHre JaHHBIX C MOMoOImIbI0 Tabmui, u  auarpamm. Cpeanee
apudmernyeckoe, MeuaHa, HauOobIlee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIepCus
Y CTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB.

CnyyaiiHble SKCIEPUMEHTHI (OMBITHI) M CllydaliHbIe COOBITHS. DJIEMEHTapHbIC
coObITUsI  (MCXOJbI). BeposSTHOCTH ciaydailHOTO COOBITHS. bBIW30CTH YACTOTHI U
BEPOSATHOCTH cOObITUNA. CilydailHble OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
cOOBITUSIMU. BeposaTHOCTH COOBITHII B OMbBITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Onepauuu HajJ COOBITUSIMH: TMEepeceueHue, OObEIUHEHUE, MPOTUBOIOJIOKHbBIC
coObITusl. Jluarpammsl Ditnepa. @opmyiia cI0KEHUSI BEPOSITHOCTEH.

YcnoBHasE BEPOSTHOCTb. YMHOXKEHUE BEpPOATHOCTEW. [lepeBo  ciydaillHOTrO
skcniepuMenTa. @opmyiia MoaHoN BeposiTHOCTU. HezaBucuMbIie COOBITHS.

KomOunaropaoe mnpaBuno ymHoxkeHuda. IlepecranoBkun u (daktopuan. Ywucio
coueranuid. TpeyronpHuk [Tackans. ®opmyna 6unoma HeroToHa.

bunapHbIil crmydaiiHbIM ONBIT (MCHBITAaHWE), ycnex W Heyaada. HezaBucumbie
ucnbiTanus. Cepusi He3aBUCUMBIX MCIBITAHUI 10 MiepBoro ycnexa. Cepusi He3aBUCUMBIX
UCIIBITaHUN bepHyum.

Cnyuaiinasa BennunHa. Pacnpenenenue BeposiTHocTeN. J(narpaMma pacnpeeneHus.
[Ipumepsl pacnpesieieHui, B TOM YUCJE, FEOMETPUYECKOE U OMHOMUAIILHOE.

UucnoBele XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MATEMaTUYECKOE OXXHUIAAHUE,
JUCIIEpCHs. W CTAHAAPTHOE OTKJIOHEHHWE. IlpumMepsl NpUMEHEHUs MaTeMaTU4eCKOIo
0>KUJIaHHs, B TOM YHCIIE B 33/1a4aX U3 NOBCEIHEBHOW KU3HU. MaTeMaTnuecKoe O)KUIaHue
OMHapHOW ciyyailHOW BeTMYMHBI. MaTeMaTH4ecKoe OXXKHJAHUE CYMMBI CIIy4alHBIX
BEJIMYMH. MaremMarndeckoe OXHMAAHUE W JUCIEPCHs  T€OMETPUYECKOIO U
OMHOMMAIILHOTO pacipe/ieTICHUH.

3akoH OOJBIIMX YKCET M €r0 PoJib B HayKe, MpUpoae U obImiecTBe. BriOopouHbIit
METOJI UCCIIEIOBAHUMU.

[Ipumeppl  HeNpepbIBHBIX  ClAydyalHbIX BedWuuH. [loHsATHE O TIOTHOCTH
pacupeneneHus. 3aJadyu, MPUBOASIINE K HOPMaJIbHOMY pacnpeneneHuto. llonstue o
HOPMAaJIbHOM PaclpeiesICHUH.
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IHPEAMETHBIE PE3YJIBTATDBI

K koHI1y 00y4yeHus: 00y4arouuiicss HOJy4HT CIAEAYIOIINE PEIMETHBIE PE3YIbTaThI:

YUTATh U CTPOUTH TaOJIUIIbI U TUArPAMMBIL;

OMepUpOBaTh MOHATUSMU: CpefHee apuMeTHdyecKoe, MeAuaHa, HauOoJbllee,
HavMEHbIIIee 3HAYCHNE, pa3Max MacCUBa YUCIIOBBIX JIaHHBIX;

OMepUpPOBATh MOHIATUSIMU: CIIyYailHBIM SKCTIEPUMEHT (OIIBIT) U CIy4aliHOE COOBITHE,
AJIEMEHTAPHOE COOBITHE (PJIEMEHTApHBIA HKCXOJ) CIYyYaHOrO OMbITa, HaXOJIUTh
BEPOSITHOCTA B OIBITAX C PAaBHOBO3MOKHBIMHU CIyYaWHBIMU COOBITHUSIMU, HAXOJUTh U
CpPaBHUBATH BEPOSTHOCTH COOBITUI B M3yUEHHBIX CITyYalHbIX KCIIEPUMEHTAX;

HaxoAUTh U (OPMYJIHUPOBATH COOBITHS: TEPECEUCHHE U OOBEAMHEHUE JaHHBIX
cOOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO, TIOJIb30BAThCS TUATrPAMMaMHU
Ditniepa 1 GopMyIIOH CIIOKEHUS BEPOSITHOCTEH TIPU PEILICHUH 3a]1a4;

ONEepUpOBaTh TMOHSATUAMH: YCIOBHAas BEPOSITHOCTh, HE3aBUCHUMBIEC COOBITHUS,
HaxOJUTh BEPOSITHOCTH C IIOMONIBIO IIPaBWJIA YMHOXKEHHUS, C IIOMOULIBIO J€peBa
CIIy4alHOTO OIIBITA;

IPUMEHSATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS NP PEILICHUH 3a]1a4;

OTIEPUPOBAThH MOHSATUSIMU: HCTIBITAHKUE, HE3aBUCUMBbIE UCTIBITAHUSI, CEPUSI
WCTIBITAHUM, yCIIEX U HeyJada, HaXOJAUTh BEPOSITHOCTH COOBITHI B CEpUM HE3aBUCHUMBIX
UCIIBITAaHUI J10 TIEPBOTO yCIeXa, HAXOJUTh BEPOSTHOCTH COOBITUI B CEPUU UCIBITAHHIA
bepnynnu;

ONEpPUPOBaTh MOHATUSAMM: CiIy4yallHas BEIMYMHA, PACIPENICIICHUE BEPOSATHOCTEM,
auarpaMMa pacrpeneseHus;

CpPaBHMBATH BEPOATHOCTH 3HAYEHUN CITyYaWHON BETUYMHBI 110 PACIIPEAECITIEHUIO WIH
C IIOMOIIIBIO TUArpaMM;

OIEPUPOBATH MOHATUEM MATEMAaTHYECKOIO O0XKUIAHUSA, IIPUBOAUTH IIPUMEPHI, Kak
MIPUMEHSIETCA ~ MAaTEMAaTHYECKOE  OKHMJIAHUE  CIYyYalHOW  BEJIWYMHBI  HAXOJWUTH
MaTeMaTUYECKOE 0XKUIAHNE 110 JAHHOMY PAaCIpeNeIICHUIO;

UMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YUCEN,

MMETh IPEACTABICHNE O HOPMAJIIBHOM PACIPEIEIICHNH.
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TEMATHYECKOE IINTAHUPOBAHUE

1 kypc
HaumenoBanue pasaena  (KonuuecTso OcnosHoe conepratue OCHOBHEBIE BUIBI IEATENLHOCTH
(Templ) Kypca 4acoB 00yJarommxcs
[IpencraBiieHUE TaHHBIX U 4 [IpencraBiieHNE JAHHBIX C TOMOIIBIO N3BJjaekaTh HHPOPMALHIO U3 TAOHI] U
onucaresibHas CTaTUCTUKA Tabnui u quarpamm. CpenHee JMarpamMm, MCIoJIb30BaTh TaOIUIIbl U
apumerrnyeckoe, MeaaHa, JarpaMMBbl JJ1s IPE/ICTaBICHUS
HanOoJIbIIEE U HAUMEHBIIIEE 3HAa4YCHUA, CTaTUCTUYECCKUX JaHHBIX.
pa3Mmax, TUCIICPCHs, CTAaHIAPTHOE Haxoauthb onucarenbHbIe
OTKJIOHEHHE YHMCIIOBBIX HA0OPOB XapaKTEPUCTHKH JaHHBIX.
BeiaBUraTh, KpUTHKOBATH TMIIOTE3bI O
XapakTepe CIy4alHOW U3MEHYMBOCTH U
onpenenstonux e€¢ pakropax
City4aiiHbIE ONIBITHI U 3 Crny4aiiHble 3KCIIEPUMEHTHI (OMBITHI) U

CITy4aiiHbIC COOBITHS, OTIBITHI C
PaBHOBO3MOXHBIMU
PJIEMEHTAPHBIMU UCXOAaMHU

CITy4aiiHbIe COOBITHSI.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposiTHOCTH ClTy4aifHOTO COOBITHS.
BepostHOCTH COOBITHI B OMBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coobrtusimu. [IpakTudeckas pabora

BoiaeasiTb Ha MpUMepax cily4alHbIE
COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJIHPOBATH YCIIOBUS IIPOBEACHUS
CJIyYalHOTO OIIBITA.

Haxoauth BEpOATHOCTH COOBITUH B
ONBITAaX C PABHOBO3MO>KHBIMU HCXOJIAMMU.
MopeaupoBaTh OIBITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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HCXoaaMHM B XO¢C HpaKTHIIGCKOfI pa6OTI)I

Onepanuu Hag COOBITUSIMU,
CJIOKCHHE BEPOSITHOCTEH

Onepanuu HaJ COOBITUSIMU:
nepeceveHne, 00beIMHEHNE COOBITHH,
MPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammel Ditniepa. @opmyia
CJIOEHUSI BEPOSITHOCTEN

Hcnoab3oBaTh AuarpamMmsel Jiepa u
CJIOBECHOE OMIMCAHUE COOBITHH JJIst
(bOpMyYTUPOBKH U N300paKEHUS
O0OBEIMHEHUS U TIEPECEUCHUS COOBITUH.
Pemars 3aga4m ¢ UCMIOJIB30BaHUEM
(hopMyJIbl CIIOKEHUSI BEPOSATHOCTEH

Y cIIOBHAsI BEPOSITHOCTS,
NIEPEBO CIIYYAHOTO OIIbITA,
dhopmysa mogHON
BEPOSATHOCTH U
HE3aBUCUMOCTbH COOBITHIA

VY cii0BHas BEPOSATHOCTD. Y MHOKEHUE
BEPOSITHOCTEN. JlepeBo CiaydaiiHOTO
skcriepuMmenTa. Gopmyiia noJHOU
BeposiTHOCTH. He3aBucruMble COOBITHS

Pemate 3a1a4mM Ha HAXO0XKIACHUE
BEPOSITHOCTEW COOBITUI, B TOM UHCIIE
YCJIOBHBIX C IIOMOIIBIO I€peBa
CIIy4alHOIO OMbITA.

OnpenensiTb HE3aBUCUMOCTb COOBITHI
1o (opmyse U o opraHu3aluu
CIIy4allHOTO OIbITAa

DeMEeHTbl KOMOMHATOPUKU

KomOuHaTopHOE MPaBUIIO YMHOKEHUS.

[TepectanoBku u axropuan. Yucno
couerannil. TpeyrompHuk [lackans.
®dopmyna 6unoma HeroToHa

Hcnonb30BaTh IpaBUiio YMHOXKEHUS
JUTSL TIEPEUUCIICHUS] COOBITHI B
CIIy4allHOM OIIBITE.

IMoab3oBaTbest hopmyioit u
TpeyroJibHUKOM [lackans mis
OTpEICJICHUS YU CIIa COYETAHUM

Cepuu nociie1oBaTEIbHBIX
MCIIBITAHUI

buHapHbIi CitydaiiHbIN ONBIT
(ucbiTaHue), yCIex 1 Heyaya.
HeszaBucumeie ucneitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUM 10 IIEPBOTO

Pa30uBaTh CII0KHBIE SKCIIEPUMEHTHI HA
OTZIEJIbHBIEC UCTIBITAHMS.

OcBauBaThb NOHATHSA: UCIIBITAHUE,
CepHs HE3aBUCUMBIX UCIIBITAHUM.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnblTanni bepnymu. [Ipaktudeckas
pabota

C UCITOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIHIL

IIpuBoAMTH MPpUMeEPHI CEPUI
HE3aBUCHUMBIX HCIIbITaHui. PemaTh
3ala44 HA [TIOMCK BEPOSITHOCTEN
COOBITUM B CEPUM UCIIBITAHUH 710
MIEPBOTO YCIIEXa U B CEPUSIX UCIIBITAHUMN
bepuyiu. U3y4yats B xoae
NPaKTH4YeCKOoi padoThI C
HCIIOJIB30BaHUEM DJICKTPOHHBIX TaOJIUIL
BEPOSITHOCTH COOBITUI B CEPUAX
HE3aBUCHUMBIX HCIBITAHHUI

City4aiiHble BEJIMYMHBI U
pacnpeneneHus

Cnyuaiinasa BennunHa. Pactipenenenue
BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Cymma u
MPOM3BEICHUE CITYYalHbBIX BEJIMYMH.
IIpumepsl pacpeneneHuii, B TOM YUCIIe
reoOMEeTPUYECKOe U OMHOMHUAIIBHOE

OcBauBaTh NOHATHUS: CIIyyalHas
BEJIMYMHA, paclipesiesieHue, Tabuia
pacnpeneneHus, imarpamma
pacnpeneneHus.

IIpuBoaMTH NPUMEPBI PACTIPEACIICHU,
B TOM YMCJIE TEOMETPUUECKOTO U
ounomuansHoro. CpaBHMBATH
pacnpeneneHus CiIy4YaiHbIX BETUYNH
HaxoauThb 3Ha4Y€HUSI CYMMBI U
MPOM3BEICHUS CIIyYalHbIX BEJIUYMH.
CTtpouTthb U pacno3HaBaTh
reOMETPUYECKOE 1 OMHOMHUATLHOE
pacrpeneneHme
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[loBTOpEeHue, 06001IeH e,
cHCTeMaTHu3aIusl 3HaHUM

OmmcarennbHas CTAaTUCTHKA.
CiygaiiHble ONBITH U BEPOSTHOCTU
CIIy4aHbIX cOObITUNA. Onepaiuu Haj
COOBITUSIMH. DJIEMEHTBI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
WCHBITAaHUHN

IHoBTOPATH N3y4eHHOE
Y BBICTPAUBATHL CUCTEMY 3HAHUMU

OBIIEE KOJIMYECTBO
YJACOB I10 ITPOTPAMME

33
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2 KYPC

MaremaTu4yeckoe OXKUIaHUE
CIIly4YaliHOM BEJIMYHUHBI

[Ipumepbl TpUMEHEHUS
MaTeMaTUYECKOTO OKUJIaHHS
(cTpaxoBanue, JIoTEpeEs).
MareMaTu4yeckoe 0KUAaHUE CyMMBI
CIIy4aliHbIX BEJIUYUH.
MareMaTtu4eckoe OKUAaHnE
reOMETPUYECKOT0 U OMHOMHAIIBHOTO
pacnpeneneHun

OcBauBaTh MOHATHE
MaTEMAaTUIECKOI0 OKHIAHHS.
IIpuBoauThH 1 00CYKIATH TPUMEPHI
MIPUMEHEHUSI MaTEeMaTHIECKOTO
oXkuaanusa. Beraucisate
MaTEMaTUIECKOE OXKUIaHHUE.
Hcnojib30BaThb MOHSATHE
MaTEMAaTHYECKOTO OKUIAHUS U €TI0
CBOICTBA MPU PEIICHUHU 3a]1a4.
HaxoauTtsb 110 u3BecTHBHIM (popMyiam
MaTeMaTUYECKOE 0KUJAHUE CYMMBbI
CIIy4allHbIX BEJIMYMH.

HaxoauTtsb 1o u3BecTHBHIM (popMysiam
MaTEeMaTHUYECKHUE OKUIAHUS
CITy4ailHbIX BEJIMYMH, UMEIOLIUX
reOMETPUYECKOE U OMHOMHUAIIBHOE
pacnpeaeiaeHus

Jucrniepcust U CTaHAAPTHOE
OTKJIOHEHUE CITyYalHOU
BEJINYHHBI

Jlucniepcus U CTaHIapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneneHus.

[IpakTuueckas pabota ¢
UCII0JIb30BAHUEM DIIEKTPOHHBIX
Ta0JIHIL

OcBauBaThb NOHATHUS: JUCTIEPCHS,
CTaHJIAPTHOE OTKIIOHEHUE CIy4YalHOU
BEJIMYMHBI.

Haxoauts nucrnepcuro no
pacnpeeeHuIo.

HaxoauTs 110 u3BecTHbIM (hopmyiam
JTUCIIEPCHIO TEOMETPUYECKOTO U
OMHOMUAIBHOTO PaCIpeieICHUs, B
TOM YHCIIE B XOJI€ IPAKTUYECKOMN
paboThI C UCTIOJIB30BAHUEM
AIEKTPOHHBIX TAOUIL
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3aK0H OOJBIINX YHUCEI

3akoH OonbIIKX YKces. BeiOopouHbIit
METO/ MCCIICOBaHUH.
[TpakTrueckas pabota ¢
MCTIOJTb30BaHUEM JIEKTPOHHBIX TaOIHUIY

3HAKOMHTBCS C BHIOOPOYHBIM
METOJIOM HCCJIETOBAHMS
COBOKYIIHOCTH JJaHHBIX.

H3y4yars B X01€ IPaKTUYECKON
paboThI ¢ UCIOIB30BAaHUEM
AIIEKTPOHHBIX TAOJIUIl TPUMEHEHNE
BBIOOPOYHOI'O METO/A UCCIIE0OBAHUS

HernpepbiBHBIE CilydaiiHbIe
BEJIMYMHBI (pacipeerneHus)

[IpuMepbl HEMPEPBIBHBIX CIyYailHbIX
BeJIMYMH. OYHKIHUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenenieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENTPEPHIBHAS
Cly4aiHasi BeJIMYMHA, HEPEPHIBHOE
pacnpenenenue, GyHKIUS IIOTHOCTU
BEPOSTHOCTH.

IIpuBoaAMTH IIPUMEPHI HEMPEPBIBHBIX
CJIy4alHbBIX BEJIMYUH.

Haxoauthb BEepOSATHOCTU COOBITHH TIO
JAHHOM (PYHKIIUU TUIOTHOCTH, B TOM
YU CJIE PABHOMEPHOTO pacIpeaeIeHus

HopmansHoe pacnpenenenue

3anauu, NPUBOASAIINE K
HOPMaJIbHOMY PaCTpEeICIICHHUIO.
OyHKIMA IIOTHOCTH U CBOMCTBA
HOPMAJIbHOTO PaclpeieICHuUS.
[IpakTuueckas paborta
C UCIIOJIb30BAaHUEM AJIEKTPOHHBIX
Ta0IUI]

OcBauBaTh NMOHATHUS: HOPMAJIbHOE
pacnpeeseHue.
BbigeasiTb 0 ONUCAHUIO CITyYalHbIC
BEJIMYMHBI, PACIIPEICTEHHBIC IO
HOPMAJIbHOMY 3aKOHY.
IIpuBoauTH MpUMeEPHI 33]1a4,
MPUBOASAIIMX K HOPMAJIbHOMY
pacnpenenenuro. Haxonuts yuciioBeie
XapaKTEPUCTUKHA HOPMAJTBLHOTO
pacnpeiesieHust 0 U3BECTHBIM
dbopmynam.
Pemars 3a1aun, CBSI3aHHBIC C
MIPUMEHECHUEM CBOMCTB HOPMAJILHOTO
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pacnpeneneHuii, B TOM YUCTIE C
WCITOJIb30BAaHUEM 3JICKTPOHHBIX
Ta0OIUIL

[ToBTOpEHME, 0000IICHNE U
cucTeMaTH3allks 3HaHUH

11

[IpencraBiieHre JTAaHHBIX C TOMOIIBIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTAaTUCTUKA, OMBITHI C
PaBHOBO3MOKHBIMHU 3JIEMEHTaPHBIMU
COOBITUSIMHU, BBIUUCIICHUE
BEPOSATHOCTEU COOBITHH C
npuMeHeHueM Gopmys U rpadhuyecKux
METO/I0B (KOOp/IMHATHAS MpsAMasi,
JepeBO, AuarpamMmma Jdiliiepa),
CIIy4aiiHbI€ BEJIMYUHBI U
pacrpeiesieHus, MaTeMaTUYeCKoe
0’KUJAHUE CIIYYaHON BEIIMYUHBI

[ToBTOPSATH N3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUMN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

26 59
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