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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma npeamera «MaTemaTukay, MpeICTaBICHHOTO Y4eOHBIMU
Kypcamu «Anrebpa ¥ Hayajla MaTEMaTHMYeCKOro aHamuza», «l'eomerpus» u
«BepoATHOCTh M CTaTUCTUKa» 0a30Boro ypoBHs i oOywarommuxcs 10 —11
KJIacCOB 0011e00pa30BaTeNbHOM MIKOJBI, pa3paboTaHa Ha ocHOBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAIULUNA POCCUUCKOrO 0Opa3oBaHUS B
cootBercTBUM C TpeboBanusamu DPI'OC (COQO), na ocHoBanuum DenepanbHON
oOpazoBarensHOil mporpammbl (DOII), Ha ocHoBe TpeOoBaHuil K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
00O ot 31.05.2021 Ne 287, IIpumepHOI1 OCHOBHON 00pa30BaTeIbHOM MPOTrpaMMBbI
OCHOBHOI'O 001Iero oopas3oBaHus (0100peHa peleHueM (QeaepasbHOro y4eOHO-
METOJUYECKOT0 00bEIMHEHUS 110 00IIeMy 00pa3oBaHuIo, mpoTokoi ot 18.03.2022
N 1/22), xapakTepUCTHKU IUIAaHUPYEMBIX PE3yIbTaTOB JYXOBHO-HPABCTBEHHOTO
pa3BUTHs, BOCIUTAHUA W COLMAIU3ALMM OOyYaroluxcs, MPEICTAaBICHHON B
[IpumepHoii mnporpamme BocnuTanus (omoOpeno pemenunem DOYMO ot
02.06.2020), a Tak xe OCHOBHOM oOpazoBarenbHOM mporpammbl MBOY u B
cooTBeTcTBHH ¢ YueOHbIM I1aHOoM MBOY «COI Ne20 um. A.A. XMeneBCKOroy.

Peanuzanmuss  mporpamMMmbel  oOecrnieuMBaeT — OBJIAJEHUE  KIIOUEBBIMU

KOMIIETEHIIUSIMHU, COCTABIISIONIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHusl, LIEIIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUS JIMYHOCTH O0YUYAIOIINXCS.

HEJA U3YUEHUS YYEBHOI'O ITPEJIMETA «MATEMATHUKA»:
Lenu wu3yuenusn yuednozo Kypca «Ancebpa u Havana mamemamuyeckozo
aHanu3a»

VYuebHblii Kypc «AnreOpa U Hayajga MaT€MaTHUYECKOrO aHAJIN3a» SBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Iis
U3YYEHUS] BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYIroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
TUCIUTUIMH. B pamkax maHHOro y4eOHOTO Kypca OOydaromuecs OBJIaJCBAIOT
YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HayKu, KOTopas (OpMyIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTHYECKOM hopMme.

VYyebHblii Kypc anreOpsl M Havyajl MaTeMaTHMYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMHA Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IMHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Ui JalbHEMIIero oopa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHUECKOro aHalu3a pa3BUBAET



YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUS C MOMOINIBIO MHAYKIIMH U PAcCy’KIaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IIeHNe W KOHKpETU3alnio, a0CTparupoBaHME M aHAIOTHIO, (HOPMHUPYET
KpPEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyueHus yueOHOro kypca «Aisredpa M Hayajla MaTeMaTH4YECKOrO
aHaln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a7ad,
CaMOCTOSITENIFHOTO TOCTPOCHHSI MaTeMaTHYECKHX MOJIEICH peallbHbIX CUTYallUH,
UHTEPIPETALIMA  TOJYYEHHBIX  pELIEHMH, 3HAKOMSTCS C  IpUMeEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblll Kypc 00JafaeT 3HAYMTENbHBIM BOCIUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBIM pealu3yeTcsi Kak uepe3 Y4eOHBbI MmaTepuajn, CHoCOOCTBYIONIUN
(OpMHUPOBAHMIO HAYYHOIO MMPOBO33PEHMsI, TaK U dYepe3 crneuuduxy ydeOHOi
NESATEIIbHOCTH, TpeOyIoLEed MpOJOJKUTENbHON KOHILEHTpAlUd BHHMMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM H OTBETCTBEHHOCTH 3@ TIIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroamku oOyueHus airedpe MW HadalaM MaTeMaTHYeCKOTO
aHaJIn3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykrype yueOHOro kypca «Auredpa M Hadajga MaTeMaTH4YECKOIO
aHaJlM3a» BBIICTIEHBI CICAYIONINE COJACpKATeIbHO-METOANYecKue TuHIM: «Yncna
U BBIYUCIICHUS», «DyHKIINN U TpapuKn», «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTeMaTHYeCcKoro aHanusa», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATEIbHO-METOANYECKUE JMHUM HU3YyYaloTCs Ha NPOTSHDKEHUU JABYX JIET
oOyueHHusi Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSIS
JpyT Ipyra W MOCTETIEHHO HACHIIIAsCh HOBBIMH TeMaMd W paszaenamu. JlaHHbIN
yu4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIuHSIET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTHUYECKU aHalIW3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJAIEBAIOT BCE Ooliee
IIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYId MOJENb peantbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYUYCHHbIC IPU U3YYEHUH Yy4eOHOTO Kypca, s
pellIeHus] CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHON MaTeMaTUYEeCKON 3aJjaui, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYeCKast JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(bopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero olruiero
oOpazoBaHuss 0co00O€ BHUMaHue  yAemsieTcss  (OPMUPOBAHMIO  HABBHIKOB
palMOHAIbHBIX BBIYHUCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAHUE Pa3IMYHBIX
dopM 3amucu 4YMcia, YMEHUE JejaTh MNPUKHUJIKY, BBINOIHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHHs, paboTaTh C MAaTEeMAaTUYECKUMU



KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HaTypaibHbBIX, IEJbIX,
pallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOIOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX YHCel. B KakIOM H3 JITUX MHOXKECTB pPacCMaTPUBAIOTCSA
CBOMCTBEHHbBIE €My cleUu(UUYECKUEe 3aJaud M OINEpaluu: JEeJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX YHUCEN, OCOObIE CBOMCTBA
palroHaNbHBIX M HUPPAIMOHATBHBIX YHCeNl, apu(pMETHUIECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYypaJbHOW CTEIIEHM HA MHOXECTBE KOMIUIEKCHBIX YHCEN.
braromapss mocienoBaTeIpHOMY PACIIMPEHUIO Kpyra HCIOJNb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3JIMYHBIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMATUKHU KaK Hayku U €€ poJM B
MOCTPOEHUU MOJIENIEH PEaNbHOTO MHUPA, LIUPOKO HCIOIB3YIOTCA 0000ILIEeHuE U
KOHKPETH3aIUs.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpammbl IpPEeRyCMOTPEHO pPELIEHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbrare OOydYaromIMecs OBJAJAEBAIOT PaA3IMYHBIMM METOJaMH  PELIEHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
coxepkalmux napamerpsl. llosmyyeHHbIEe yMEHHS IIMPOKO HCIIOIB3YIOTCA IIPU
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7a4 Ha HAXOXKJEHUE HAaMOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHast copepkarenbHasi IMHUS BKJIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUI
BBIMIOJHATh  pacu€rel 1o  QopmyiaMm, MNpeoOpa3oBaHUS  pallMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHMM, a TaKXKe BBIPAXKECHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuro anredpandeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBILUICHUS O0y4arommxcs, GOpMUPYIOTCS HaBBIKM JE€TYKTUBHBIX
paccyxaeHudd, paboOTbl ¢  CHUMBOJbHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPAaBEHCTB. Anre0Opa
npemyaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIUMA, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ajad U3 JPYrHX y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaK U C pELIEHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTU MEKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBAaTh IONYy4YEeHHbIE (DYHKUIHH, CTPOUTH HX



rpaduku. MaTtepuan 3Tol coaep>KaTeNbHON TUHUM HalleJeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMH B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
000OLIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKkoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYyTI KaK MATEMATHYECKHUX, TAK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaUKu CIOXHBIX (PYHKUMH, ONpeAensiTh HX HauOOJIbIIME M HaUMEHbILINE
3HAYEHUs], BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI TEJl, HAXOJUTh CKOPOCTH U
YCKOpEeHHsI TpoleccoB. JlaHHas cojep)kareiibHas JHHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
NO3BOJISIET HAXOJIWUTh HAWIydllee pEHIeHUE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 33/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTU4YECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMaNbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUM pPacloO3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecss y3HarT O
BBIJIAIOIIMXCSL PE3ysbTaTaX, IMOJYYECHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpaXx.

CopeprkarenpbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JIOTUKU. TeopeTuko-
MHO>KECTBEHHBIE NPEJCTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATHKN
U TpeiaraloT Haubosiee YHUBEPCAIBHBIA $3bIK, OOBEIUHSIONIMI BCE pazieibl
MaTeMaTUKM W €€ MPWIOKEHUH, OHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [losTomy BaxHO 1aTh
BO3MOYKHOCTh OOy4arolleMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIOJIb30BATh €0 JUJIS BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXKHbIM [PU3HAKOM MAaTEMaTUKU KakK HayKH CJIeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAaHUE OIpPEAeIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  JJeMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET pa3BUTHIO JIOTMUECKOTO MBILIICHUS
00yJarolmxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJEH peaabHbIX
CUTyalluli, HCCJEeNOBaHUS 3TUX MOJENel C MOMOUIbIO ammapara ainreopbl H
MaTE€MaTUYECKOr0 aHajiu3a, WHTEPHPETALMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHNs BIUIETEHBI B KAK/BIM U3 PA3[esIOB IPOTPaMMBbI, IIOCKOJIBKY BECh MAaTEpHall
y4e0HOro Kypca IIMPOKO MCHOJB3YETCs AJs PElIeHUs NPUKIAAHbIX 3axad. llpu
pellIeHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT



HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIONB30BaTh  aHAJIOTHIO, 00001aTh M KOHKPETU3MPOBATh  MPOOJIEMYy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pPEIICHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTCs B IPOLECCE U3YUEHHs BCEX TEM YUeOHOro Kypca «AnreOpa U Havyaa
MaTE€MaTHYECKOrO aHAJIU3a».

Ilenu usyuenusn yueonozo kypca «I'eomempun»

['eomeTpus siBasiercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (QOpMUpPyeMOe€  HpH  H3Y4YEHUHU
OOy4YarOIIMMUCS TOHSITHIHBIX OCHOB I€OMETPUHU, IPH JT0KA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3a/a4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
VCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbu3nyecKux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenuUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 NpoheCCUOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[TpuopureTHbIMM 3a7auaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHUE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMM  MOHSATHUAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS paclio3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTrO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUM, (OpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYIKICHUN;



dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
peIIeHNs, YMEHUS WX IMPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUHU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronnXcs, MO3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYCHHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU W3YUCHUU IPYTHUX
y4E€OHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBiusroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel u  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEIICEBAHTHBIMH T€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOi padoueit
POrpamMMbl, pacHpeleaEHHbIM MO TojJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpaliaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYalOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOIKCHUIO HW3YYEHUS MAaTEMaTUKU C
yuéroMm BbIOOpa Oyaymiel mnpodeccuu, obecreunBas MPEEeMCTBEHHOCTb MEXKIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Henu uszyuenus yueonozo Kypca «Bepoamnocms u cmamucmuxa



Y4eOHbiii kypc «BeposSTHOCTP M CTaTUCTUKa» YIAyOJIEHHOTO YPOBHSA
SBIISICTCS TMPOJOJDKCHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeaHero oliiero oopazoBaHusi. Y4eOHBIH Kypc
npeaHa3HayeH Uit (OpMUPOBAHMS y OOYHAIOIIMUXCS CTATUCTUUECKON KYJIbTYpPhI U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEH KAK MAaTEMaTUYECKOTO MHCTPYMEHTA UL
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTABICHUS OOydYalolUXcs O METOoJaxX HCCIEIOBaHHUs
U3MEHUYMBOIO MHpPA, pa3BUBACTCSl NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAaHUS KaK HEOTBEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEXKIY
HUMM Ha BaXKHBIX MPUMEpPAX, CIOKETbI KOTOPBIX IOYEPIIHYThI U3 OKPYXKAIOILIETO
mupa. B pesynbrare y o0ydarommxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIsL  ONHMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPEIIHOCTE B pa3jIMyHbIE pOAAa H3MEPEHUSX, JINTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIsSeTCS 0a30i i1 OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MHKEHEPHBIX
CIELUAIBHOCTEM, HO TaKXE COLMAIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKHM B 3HAUMTEIBHON Mepe UCHOJIb3YIOT ammapaT
aHain3a OoJbIIKMX JaHHBIX. LleHTpandbHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHa MPHUPOJIBI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMaIU3aIIHIO.

B cooTBeTcTBUM C yKa3aHHBIMHU ILIEJSIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BbIIEJICHBI OCHOBHbBIE
coziepkaresibublie TUHUM: «CiayyaiiHble COOBITUS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpaoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISI TOJHOLEHHOIO OCBOEHUS
MaTepuaja JJaHHOrO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Copepxxanne nuHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpeleNICHUU BEPOSTHOCTEH
MEKly 3HAYCHUSAMH CIy4aHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 9TOM CONEPKATEIBHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAIBHOTO paclpeieeHU 1
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOraMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacIpeneIeHAsIMH.



Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYalHbIMU BEIMYMHAMH U
pacnpeneNeHus MU, AKUEHTUPYIOT BHHMaHWE OOYyYarolUXCSd Ha ONHCAaHUU U
U3YYECHUU CIyYaWHBIX SBJICHUN C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHHUMAaHME YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B y4yeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXKJy CIy4YalHbIMA BEIMYMHAMU W ONMCAHUE ITOW CBA3M C IOMOIIBIO
kod(dummeHTa KOppesuu M €ro BhIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO HAa YPOBHE
OCHOBHOro 0O0IIero o0pa3oBaHusi, U BO MHOTOM OIMPAIOTCA Ha CBEICHUS W3
KypCOB ajreopbl U FEOMETPUH.

Emé oauH dneMeHT  colepKaHus, KOTOpPBIM  MpeIaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIy4alHbIX HE3aBUCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHHUE C pacIpeieIeHUEM
BEPOATHOCTEW KOJMYECTBAa TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA y4eOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPaBJICHHUEM.

MECTO YYEBHOI'O IIPEJJMETA «<sMATEMATHUKA» B YYUEBHOM
IJIAHE

B yuyeOnom mnane B 10 kiacce Ha yriayOJeHHOM ypOBHE Ha HM3y4d€HHUE Kypca
anreOpbl M Hayajl MaTeMaTUYEeCKOro aHaim3a otBogutcss 136 uvacoB (4 yaca B
HeJet0), Ha u3ydeHue reomerpun 102 yaca (3 vaca B HENEN0) U HA U3YUYEHUE
Kypca «BeposTHocTh M cratuctuka» 34 daca (1 gac B Hememo). Bcero 272
y4eOHBIX Yaca.

COJEP/KAHUE YUEBHOI'O KYPCA :
» «AJare0dpa u HayaJia MaTeMaTH4ecKoro anajaun3a» 10 kiace

YucJa 1 BbIYUCIEHUS

Panmonanpabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC JAPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOelt W MPOLEHTOB IS
pELICHUs MPUKJIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIEH 3HAHUU U PEAJIbHOW KU3HH.

JlecTBUTENbHBIE 4YHMCJIA. PalMoHabHBIE HW  WPpPAlMOHAJIBHBIC YHCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMH  4ucCIaMU.  Moayib
JNEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [Ipubnmx€HHbIC BBIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, IPUKHUJIKA U OLIEHKA PE3YyJIbTaTa BHIYNCICHUMN.

Crenenr ¢ menpIM  mnokasateneM. bmaom Hrerorona. Hcmonb3oBanue
OAXOAIIEH (POPMBI 3aIMCH JCHCTBUTEIBHBIX YHUCEIT IJIs PEIICHHS MTPAKTHICCKUX
3a7a4 ¥ NMPEJACTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIEHH U €r0 CBOMCTBA.



CreneHb C panMOHAIBHBIM [OKAa3aTeleM W €€ CBOICTBA, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
JoTapu(pMBbI.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
ApPKKOCHUHYC M ApKTaHI€HC YUCJIOBOIO apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxkmecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHMS W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LEIbIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujIeHbl OT OJHOW NepeMeHHOW. JleneHue MHorousjeHa Ha
MHOTOWIEH ¢ ocrarkoM. Teopema be3y. MHOrowieHsl ¢  LeIbIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTENEHU U KOPHHU.

HppauroHanbHbie YpaBHEHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIICHUS IOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BBIpaXXEHHI, COAECPKAITUX JTOTapru(MBI.

Jlorapupmuueckne ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(MUYECKUX ypaBHEHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpUYECKUX YpaBHEHU .

Pewienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHu. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOWCTBA, BBIUHUCIICHUE €r0 3HAYCHUS, IIPUMEHCHUE ONPENCIUTENS ISl PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHune NpuKIaJHbBIX 3aJad C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. VccnemoBanue MNOCTPOCHHOW MOJAEIU C
ITOMOIUIBIO MATPHUI] U ONPEIECITUTEIIEH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJIEJIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIaCTe HAyKH WU pPeaTbHOUN
JKU3HU.

DyHKIUHN U TPAPUKHU

OyHkius, crnocodbl 3amanus (QyHkmuu. B3auMHO o0OpaTHbIE (QYHKIHH.
Kommnosummst pynkruit. 'paduk  pyHkmu. SnaemeHTapHBIE TpPEoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OO6unacTb ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (ynkumu. Hymu Qyskium.
[IpomexyTku 3HaKOmocTosiHCTBa. YETHBIE M HeU€THBIC QyHKIMU. [lepuonnueckue



¢bynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUHMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkiun. HanbomnpIiee 1 HauMeHblIlee 3HaYeHHs PYHKIIUK HA TIPOMEKYTKE.

Jluneiinasi, KBaapaTtuyHas W ApOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCIJIEJOBAaHHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKIMS C HATYpaJIbHBIM U II€JIbIM MOKazareneM. E€ cBoiicTBa u
rpajuk. CpoiictBa M Tpaduk KOpHS N-OM cTenmeHu Kak (yHKIUHM OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBONCTBA M TpaluKH.
Hcnonp3oBanue rpadukoB QyHKIUHN 1715 peLIeHUs] ypaBHEHUM.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B pEAJbHBIX IMPOLECCAX U SBICHUSX.
['paduku peasbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTH4YECKON VHYKIIVH. MoHOTOHHBIE 17} OTPaHUYECHHBIE
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a KaK
aHaJln3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckas 1 reoOMeTprUecKas rnporpeccuu. beckoHeuHo yOpIBaromast
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH MeOMETpHYECKOU
porpeccuy. JINHEMHBIN U YKCIIOHEHIMANBHBIN pocT. Yncno e. Popmyia CI0KHBIX
pouleHTOB. Mcmosnb30BaHWEe NIPOrpeccHM JUIA  PELICHUSA peajbHbIX 3aaad
IIPUKJIAJHOIO XapakTepa.

HenpepoeiBHble (yHKIIMM W WX CBOHcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuid. CBoOHCTBa (YyHKUMN HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHMS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMI 1715 penieHust 3a1a4.

[TepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTpUIecKuil u
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoaHble  BJEMEHTapHBIX  (QYHKUIHUH. [IponsBogHass  CyMMBlI,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIMK (PYHKITUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, omepanuy HaJ MHOXXECTBAMM W HMX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IIpumeHeHME TEOPETUKO-MHOXECTBEHHOTO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUHN, NPU PEIIECHUH 3aJady W3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIC YDABHEHHS.

» «[eomerpus» 10 kaace
IIpsiMble U MUIOCKOCTH B MPOCTPAHCTBE



OcHOBHbIE  TIOHSITUA ~ CcTepeoMeTpuu. Touka, TpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CKpemmBaronuxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapalICIIbHbIC
MPSMBIE B POCTPAHCTBE, NAPALIEIBHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPSMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcHOBHBIE CBOMCTBa NapallIeIbHOTO MpoeKTupoBaHus. M3o00pakenue
buryp B mapajyiiesibHONW MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadaAp, MapaulesieIuIie],
MMOCTPOEHUE CCUCHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOu
MEPIIEHAUKYJIIPHON IJIOCKOCTH. OpToronansHOE IIPOEKTUPOBAHHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX NMEepIEHANKYJIIsSIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yrjia. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro0  CBOMCTBA.
Kparuaiiiie mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TpaHel
MpaBUILHOW TUpaMubl. [IpaBuibHbBIE MHOTOTPAHHUKHU: MpaBWIbHAA NpU3Ma U
MpaBUJIbHAS TNHpPAMUIA, MPABWIbHAS TPEYrOJbHAS MNHUPAMUa W IPaBUIbHBIN
TeTpa’dap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaasr OOKOBOM MOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSAMOU TMPU3MBI,
IUIONIA/lb OCHOBaHUIl, TeopeMa O OOKOBOIl TMOBEPXHOCTH NPSIMOU MPU3MBIL.



[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW THUPAMUJIBI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. JIEMEHThl CUMMETPUU  TMPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPHUSA IPABHIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpPA HA YHUCJIO.
[ToHsTEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. Teopema O pPa3OKEHUU BEKTOpa 110 TPEM
HEKOMIUIAHApHbIM  BekTopaM. lIpsMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAMH TOYEK. YTOJ MeEXIy Bekropamu. CKalasipHOE MNPOU3BEIACHUEC
BEKTOPOB.

> «BepositHOCTB M cTaTHCTHKA» 10 KiIace
['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)

BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4ailHbIe COOBITHS. DJIEMEHTApHBIC
coObITHS (MCX0Jbl). BeposITHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh Y4acTOTHI M
BEpOSITHOCTH ~ coObITu.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSMU: NIEpeceueHue, 00beIMHEHUE, TPOTUBOIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYciloBHass BEPOSTHOCTb. YMHOXXEHHUE BEpPOATHOCTEU. JlepeBO ciyd4anlHOro
akcriepuMenTa. Popmyiia noinHou BeposTHocTH. Dopmyna barieca. He3aBucrumele
COOBITHS.

buHapHBbIil ciydaiiHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 10 mepBoro ycrexa. IlepectanoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HcnblTaHUNH bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HajJ CaydyalHbIMU BEIMYMHAMU. buHapHas ciy4aliHas
BennurHa. lIpumepsl pacnpeneneHwii, B TOM 4YHCIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
MMPEIMETA «MATEMATHUKA» (YIJIYBJEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, ONPOCH U JAPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHMCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, DTUYECKOTO ITOBEIEHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DJCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TIO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XApPAaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JleJIaTh BBIBOABI C HCIMOJIB30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yyu4éToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (OopMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M MHAUBUIYAIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

Ilo anzeope u nauanam mamemamuyecko2o aHaIU3a

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TPOIEHTHI, HPPALUOHAIBHOE YHCIO0, MHOYECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MIPUMEHSITH MPUOTUKEHHBIC BEIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJTHO OMEpHUPOBATH TIOHSITHEM: CTENEHb C IEJIBIM IOKa3aTeseM,
WCITOJIB30BATh MOAXOAAIIYIO (hOpPMY 3aMMCH NEUCTBUTEIBHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;



cBOOOIHO OIEpPUPOBATh MOHATHUEM: apU(PMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(M YHKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS Y YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIECHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEpPEMEHHO,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMi, KOPHH MHOTOWIEHA, MPUMEHAThH
JIeJIEHEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHMHI,
MaTpUla, OMNPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenuTesss 2 X 2 Juisl BBIYUCIEHHUS €r0 3HayeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JIUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAETUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COJEPKAILMX CTENEHH C
palMOHAJIBHBIM [TOKA3aTEeJIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHMI;

CcBOOOIHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JIJIi  pPELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJICTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKkoB QyHKINIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEIECHHUS U MHOKECTBO
3HaYCHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHBIE (YyHKLUHU,
nepuoandeckre (QyHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHUMYMBl (DyHKIIMM, HamOOoJblllee M HAWMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Ooi cTeneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBIIOJHATE 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku (QyHKUIUNA IS  UCCIIENOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
U3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIUATBHBIN pOCT, (OopMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIIECHUs pealibHbIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHUIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEOBATENBHOCTE, MOHOTOHHBIE M OTpPAaHWYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHbIE (PYHKUMU, TOYKHU
paspbiBa rpaduika QyHKIUHA, aCUMOTOTHI rpaduka GyHKIUH;



cBOOOIHO OINEpUpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAs Ha OTpPE3KeE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 7S pEeLICHHs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TIEpBasi W BTOpPas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIONIb30BaTh T€OMETPUUECKH U (PU3MUECKHil CMBICT MPOWU3BOJHOM IS
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHSTHSAMHU:  MHOXKECTBO,  OMNEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisl ONKUCAHUS pealbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOO/IHO OIEpUPOBaTh IMOHATUSMU: OIpENEICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

Ilo zeomempuu:

CBOOOIHO OMEPUPOBATh OCHOBHBIMH TMOHSATHSMH CTEPEOMETPUM TIpU
peleHny 3a7a49 U MPOBEACHIH MaTEMaTHUYECKUX PACCYKICHUH;

NPUMEHATh aKCHOMBI CTEPEOMETPHHM W CIEACTBHUS W3 HUX NPU PEUICHUH
re€OMETPUUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aHMMHOE pPACMHOJOXKEHHE NPSIMbIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

cBOOOIHO ONEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C yYTJaMH B IIPOCTPAHCTBE:
MEX1y PSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOM U IIIOCKOCTHIO;

cBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C MHOTOTpaHHUKaMHU;

cBOOOIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (Tpu3Ma,
nupamMua, NpSMOYTOJIbHBIN Tapajuiesenunea, Kyo0);

KIaCCU(PUIIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHUS IS
KJ1accuuKaIuu;

CBOOOMIHO  OMEpUPOBaTh  MOHITHSIMH,  CBSI3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TNIOCKOCTHIO;

BBITIOJHATH MapajiebHOE, IICHTPATHHOE U OPTOTOHATHFHOE MPOCKTHPOBAHHE
¢Gburyp Ha II0CKOCTb, BBINOJHATH U300pakeHUs] GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOTPAHHUKOB pAa3IMYHBIMU METO/IaMH, BBINOJIHSTD
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y;

BBIUUCIIATH TUIONIAIM MMOBEPXHOCTEW MHOIOTPAHHUKOB (IIpU3Ma, MUpaMHIa),
reOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYII;

cBOOO/IHO OMEPUPOBATH MOHATUSIMU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPHI;



CBOOOJIHO OIEpPUPOBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJayd  Ha JIOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLICHUM W
HaXOXKJCHUE TE€OMETPUYECKUX BEJIMYMH, IPUMEHSSI HW3BECTHBIE METOIBI IIPH
pELICHNN MaTEMAaTUYECKUX 3aa4 ITOBBIIIEHHOIO U BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATH  NPOCTEHIIME IPOTPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKaTh, NPEOOpa3OBbIBATh M HHTEPHPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX;

IIPUMEHSTH MOJYYCHHBIE 3HAHUS HA MTPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
peanpHblE CUTyalWH, IPUMEHITh HW3YYEHHBIE IIOHATHS B IIPOLIECCE IOMCKA
pelieHuss MaTeMaTH4eckKu CGhOpPMYyJIMPOBAHHON MpoOJeMbl, MOJEINPOBATH
pealbHbIE CUTYallMU HA SA3BIKE I'€OMETPUHU, UCCIIEN0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmapara ajireOpsl, pemarhb
IIPaKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM I'€OMETPUUYECKUX BEIUYMH;

UMETh TNPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

Ilo éeposmnocmu u cmamucmuke:
CBOOOJHO ONEpUPOBaTh MOHATUSAMH: Tpad, MIOCKHUM rpad, CBA3HBIA rpad,

nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
DKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CllydyallHO€ COOBITHE, JIEMEHTApHOE CIydailHOe COObITHE (DJIEMEHTAPHBIA MCXO.)
CIIy4ailHOr0  OMbITa, HAXOAWTb BEPOSITHOCTH COOBITMM B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaxOJUTh U (POPMYITHUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHECHUE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIIOJIb30BaTh JAHATPAMMBI
Diliepa, KOOPAUHATHYIO TIPSAMYIO JUJIs pPEIIeHUs 3a7ad, MOJIb30BaThcsa (HopMyoi
CJIO’KEHUS BEPOSITHOCTEH JIJIsl BEPOSITHOCTEH JIBYX U TPEX CIIydYalHBIX COOBITUI;

ONEpUpPOBATh  MOHATUAMMU: YCIOBHAsA  BEPOATHOCTb,  YMHOKEHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHMI C TOMOILNBIO MpaBUiia YMHOXEHUS, JIepeBa
CIIy4ailHOrO OmbITa, HKCIOJb30BaTh (POPMYINy MOITHOW BEPOATHOCTH, (HOpMYITy
baifeca mpu pemiennn 3aaad, OnpeaessiTh He3aBUCUMOCTh COOBITUN IO (hopMyIie U
M0 OpraHU3aIMU CIYYailHOTO AKCIEPUMEHTA;

MPUMEHSITh M3Y4YCHHbIE KOMOWHATOPHBIE (OPMYJBl ISl MEpPEUUCTICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 [0 TEOPUHN BEPOSTHOCTEN;

CBOOOJIHO  OMEpUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIAy4YalHBIA  OMBIT
(ucnipITaHue), ycrnex M HeyJlaya, HEe3aBHUCHUMBIE HCIBITAHUS, CEpUsl UCIbITAaHUU,



HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpPUHM HCIBITAHUN 1O IEpPBOrO ycoexa, B
CEepHM WCIBITAaHUN bepHyJUIM, B ONBITE, CBSI3aHHOM CO CIy4YalHbBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBO6OI[HO OIICPHUPOBATL IMOHATHUAMU! cnyqaﬁHa;I BCIIMYMWHA, PpACIIPCACIICHUC

BEpOSITHOCTEW, AMarpaMMa pachpejesieHus, OuHapHas clydailHas BeJIMYWHA,
reoMeTpuuecKoe, OMHOMHAIBHOE paclpe/IesieHuUE.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuyecTBo 4yacoB DJIEeKTPOHHBI
‘:;2 HaumenoBaHue pa3jieioB U KonTpo IIpakTu e (uudposbie)
- T€M NPOrpaMmbl Bcero  JabHbIE YyecKue o0pa3oBareJib
padoThbI padoTbI HbI€ pecypchbl
MHO0eCTBO JIeHCTBUTEIIBHBIX
yucesl. MHOTO4JICHBI.
1 PanmonaneHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI
JIMHEVHBIX YpaBHEHUH
@YHKIMH U TPadUKH.
2 CreneHHas GyHKIHUS C LIETBIM 12 1
MoKazareiaeM
Apudmernueckuit KopeHb N-0it
3 creniean. ppannoHaibHbIC 15 1
ypaBHECHUS
4 [TokazarenbHast PyHKIIMSL. 10 1
[Toka3arenbHble ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue 29 1
BBIPAXKCHUS M YPABHCHUS
7 [MocnenoBarensHOCTH U 10 1
MIPOTPECCUH
8 HenpepwiBHble QyHKITHH. 20 1
IIpounsBoaHas
9 [ToBTOpenwme, 0600MIIEHNE, 5 9
CUCTEMAaTH3aIIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME




KosanuyecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3eioB U TeM Kontpoap Ipakrnu  (ndposbie)
/i nmporpaMmmbl Bcero HBIE ecKue 06p330BaTeJILH
padoThI padoThI bl¢ pecypchbl
BBenenue B CTEPEOMETPHIO 23 1
Bzaumnoe pacrnosoxeHue 5 1
MPSIMBIX B POCTPAHCTBE
[TapamienbHOCT,  OPSMBIX U 8
IJIOCKOCTEH B MPOCTPAHCTBE
HepHeHI[I/IVKyrIﬂpHOCTB MPSIMBIX o5
U TUIOCKOCTEH B MPOCTPAHCTBE
Vbl u paccTossHUS 16 1
MHororpaHHHKH 7 1
BekTopsl B mpocTpaHcTBE 12
[ToBTOpEHHE, 0606}1{6HI/IC u 5 2
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO 6 0
YACOB 11O ITPOT'PAMME 102
KosmmuecTBo yacos DJIeKTPOHHBI
‘N;'J HaumeHoBaHue pa3iesioB u KonTpo IpakTn e (undposbie)
! TeM NPOrpaMmbl Bcero  JbHbIE yecKHne o0pazoBareib
! padoThI padoTsI HbIE pecypcsol
1 DeMeHThl Teopuu rpados 3
CrnyualiHble ONBITHL, CIIy4aiiHbIE
2 COOBITHUS M BEPOSITHOCTH 3
COOBITHI
Ornepanuu HaJ MHOKECTBAMH U
cobpITusMu. ClIOXKEHNEe U
3 YMHOXEHHE BEPOSITHOCTEH. )
VYcnoBHas BEpOSTHOCTD.
He3zaBucumele coObITHs
4 DIeMEeHTH KOMOMHATOPUKH 4 1
Cepun nocienoBaTeNIbHbBIX
5 ucnbiTanuil. Mcnibitanus 5
Bepuynnu. Ciyvaiinblii BbIOOp
13 KOHEYHON COBOKYITHOCTHU
6 CiyyaliHbl€ BEJIMYMHBI U 14 1
pacnpeneneHus
OBIIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOIT'PAMME







