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MNOACHUTEJIBHASA 3AIINCKA

Y4eOnbiit mpenmet «MaTeMaTHKa» COCTOUT U3 TPEX MOIYJICH:
® «Aunrebpa 1 Hayaja MaTEMaTUYECKOTO aHAIM3a
e «I'eomerpus»
e «BepoATHOCTB M CTAaTUCTHKA»

Mooyne «Aneebpa u Havana mMamemamuiecko20 aHaIU3a»

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOiiero oOpa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y is
M3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHalln3a 3aKjiajJbIBacT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JaJdbHEHIIEro oOpa3oBaHUS U B
MTOBCEHEBHOM XM3HU. B TO ke Bpemsi OBIaJIcHHE aOCTPAKTHBIMH M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYXAaTh JEAYKTHBHO, MCIIOIH30BAThH
00001IeHNEe W KOHKPETH3allui0, a0CTparupoBaHWE U aHAIOTHIO, (OPMHPYET
KpEaTHBHOE U KPUTHYECKOE MBIITUICHHE.

B xoxe u3yuenusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHanu3a» OOYYArOIIUECs MOTY4YalOT HOBBIA OMBIT PEIICHHs MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNIEH PEabHBIX CHUTYaIluH,
WHTEPIpPETAlUA  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMepamu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TMPUPOJC, HAyKe U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPAMHU.

VYuebHbIli Kypc 00Ja7aeT 3HAYUTENHHBIM BOCIHUTATEIHLHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIONTUI
(GbOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M dyepe3 crneuuduxky ydeOHOi
NEeATEIbHOCTH, TpeOylolmel MNpOoJOJIKUTENbHOW KOHUEHTpAMd BHUMAHMS,



CaMOCTOSATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJY4YEHHBIH
pe3ynbrar.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykrype yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4ECKOIrO
aHaJIKM3a» BBIICJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUHCIEHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHUM JBYX JIET
oOyuyeHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSIS
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMU T€MaMH W pazjenamu. JlaHHBIN
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cele
COJEp’)KaHUE HECKOJBKMX MaTEeMaTHMUECKUX JMCLUUILIIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromiuecs OBJIAJEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpYETCsS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb pPealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJTYUYSHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIlIeHUsI CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHON MaTeMaTHYECKOW 3aJjaui, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepkarenpbHO-MeTOaUYECKas JIMHUS «YUucna M BBIYMCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpazoBaHus 0co0O€ BHUMaHuWE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIMIMX B CE0sl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHHs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCS MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pallMOHANBHBIX U JACHCTBUTEIBHBIX  YMCENl  JOMNOJHSIOTCA  MHOXXECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXIoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crnenuduueckre 3aJayd W ONepaluu: JeJeHHE Hallelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
paloHaNbHBIX M UPPaIMOHATIBHBIX YHCEN, apu(PMETUUECKUE OTEepaliu, a TaKxKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
braromapss mocnenoBaTeapHOMY PACIIMPEHUIO Kpyra HCIHOJNb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH UX MPUMEHEHUS JJIA PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeacTaBlIeHUE O €IUHCTBE MATEMAaTUKH KaK HayKu U e€ pojH B
MOCTPOCHUU MOJIEJIeH PEeaNbHOTO MUpA, HMIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpETH3aLusl.



JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MNPOTSKEHUH BCETO
oOy4eHHs Ha YPOBHE CpEIHEro OOIIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IIporpammbl IpeayCMOTPEHO pPELIEHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOydYarouIMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
pallMOHANBHBIX, HPPALMOHANBHBIX, TOKA3aTEeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
coxepkamux napamerpsl. llomydeHHbIE yMEHMS IIMPOKO HCIOIB3YIOTCS NPH
UCCJEeNOBAaHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPHUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi comepkaTesibHas IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHs  pPalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKE BBIPAXKCHUM,
COJEpKaIMX CTENEHU U JiorapuMbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXCcsa, (POPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccyxJIeHui, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemnaraeT d(PQGeKTUBHbIE HMHCTPYMEHTHI JUISI PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JMHUS «DyHKIMM W Tpa@uKU» TECHO
nepernseTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuania. V3ydeHue CTerneHHOoH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (DYHKITUH, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU NIJIsl pelIeHus 3a1ad U3 APYruX y4yeOHBIX
IIPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaK W C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJIaMu 3aBHCHMOCTU MEKIY
pa3IMYHBIMM BEJIMYMHAMU, MCCIENOBATh IMOJYyYEeHHbIE (YHKUIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
¥ HABBIKOB, IMO3BOJSIONIMX BbIpaXaTh 3aBUCMMOCTH MEXKIY BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOW, Tpaduueckor u ciaoBecHO. Ero m3yuenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenbHasg nuHUs «Havana mMaTreMaTM4ecKoro aHajau3a» MO3BOJSET
CYLLECTBEHHO PAaCIIMPHUTh KPYyT KaK MaTeMaTHYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYalOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauKy CIOXHBIX (DYHKIMHA, ONpPENeNaTh WX HAUOONbIIME W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IO (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH H



yCKOpeHHsi TporeccoB. JlaHHas coaep)kaTelbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMAaTHYEeCKHUX MOJeNel peanbHBIX CHUTYyaIuH,
MO3BOJISICT HAXOJWUTh HAWIydIllee pPEIICHHEe B TMPUKIATHBIX, B TOM YHCIE
COITMATIbHO-IKOHOMUYECKHUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTpaKTHOTO, (OPMajIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHSI, (POPMUPOBAHUIO YMEHUN pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKHA B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIMXCS] pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOMYECKast TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsl DIIEMEHTHl TCOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIIKOJIBHOW MaTeMAaTHKH!
U TIpeiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIUI BCe pa3feibl
MaTeMaTUKH H €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3HbIe MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaxHO 1aTh
BO3MOXKHOCTh OOyYarIIeMyCss ITOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJIL30BAaTh €TO JJISi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTHKH KaK HAyKH CleAyeT IpU3HaATh
CBOMCTBCHHYIO €M CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTebCTB.  3HAKOMCTBO  C  dJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4JaronMXcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHoM kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOICITMPOBAHUS, KOTOPHIE TPHU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS O3TUX MOJENEeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalln3a, WHTEPHPETAIMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eiiOB MPOTPaMMBI, ITOCKOJLKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCs JUIA PEelIcHUs NMPUKIaIHBIX 3amad. [Ipu
pEIICHUH  PCATbHBIX  NPAKTHYCCKUX  3a1ad  OOydJaronIuecs  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATh  MPOOIEMYy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa u Havaja
MaTEMaTUYECKOTO aHATTU3ay.

Mooyns « I'eomempusy



['eomeTrpust siBAsieTcs: OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
o01iero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKH JIOTHYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIAaTb W ONpPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
¢uznueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISAIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUUECKMX 3HAaHUM W JIEWCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEIIHOTO Npo(heCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IppopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMpSIIONIMMH U YCUIIMBAIOLIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJLSIIOLIMX ONUCHIBATH M HM3ydaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO aImapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM W TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUYECKHUE
MOJENH;

¢bopMupOBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, IIPOBOAUTH TOKA3aTENIbHBIE DPACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS IOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MTPUHITUITHATBHBIM BOIIPOCAM O0YYArOIITHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Mooynb «Beposmnocms u cmamucmuxay
VYueOHnbiii kypc «BeposiTHOCTP M cTaTuCTUKa» YrayOJEHHOTO YpPOBHSA
SBIISIETCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO Y4eOHOTro Kypca



yIIyOJIEHHOTO YPOBHS Ha YPOBHE CPEAHETO O0IIero oopa3zoBaHus. YueOHbINH KypC
npeaHazHayeH Uit GOpPMUPOBAHUS Y 00YUAIOIIMXCS CTATUCTUYECKON KYJIbTYphI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BEMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluxcs O METOoJax HCCIEIOBaHUs
U3MEHYMBOTO MHpPA, pa3BUBACTCA NOHUMAHUE 3HAYMMOCTH UM  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

ConmepxaHue ydeOHOro Kypca HalpaBlI€HO Ha 3aKpEIUICHWE 3HaHUH,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTI'O 001Iero o0pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMM Ha BaXXHBIX MPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHbBIX U OOUIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3UMYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOEHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBHON MEpPE HUCIONb3YIOT anmapar
aHan3a OONbIIMX JaHHBIX. lleHTpanbHYI0 YacTh y4eOHOTro Kypca 3aHHMAaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTeMaTUYECKY0 (popMaIn3aluio.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
coaepkaTenbHble JTMHUU: «CiydaiiHble COOBITHS U BepoATHOCTH» U «CiydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIs TIOJHOIIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpPCOB.

Copmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUU BEpOSITHOCTEH
MEXXly 3HAUCHUAMU CIIy4alHbIX BEJIMYUH. Ba)KHYIO 4acTh B 3TOM CONEPIKATEIBHOU
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIIBLHOTO paclpeieeHU U
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHI.



Tembl, CBsI3aHHBIE C HEOPEPBIBHBIMU CIYyYallHbBIMU BEJIMYUHAMH H
pacnpeneNeHus IMA, aKUEHTUPYIOT BHHUMaHUE OOYYarolMXCS Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEpHIBHBIX (QyHKIMH. OCHOBHOE
BHHUMAaHME YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B y4yeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXKIy CIy4YalHbIMH BEJIMYMHAMU W OIMCAHWE JOTOW CBS3M C IOMOIIBIO
kKod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO HAa YPOBHE
OCHOBHOro 001Iero o0pa3oBaHusi, U BO MHOTOM OIMPAIOTCS Ha CBEICHUS U3
KypCOB areOopbl U FEOMETPUHU.

Emé oauH dneMeHT  colepKaHus, KOTOpPBIM  MpeIaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIy4alHbIX HE3aBUCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHHUE C pacIpeieIeHUEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT DPa3BUBAIOLIUN XapakTep U
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPaBJICHHUEM.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hayajlia MaTEMaTHYECKOTO
aHajau3a» Ha yriyOJeHHOM ypoBHE oTBoauTCs 272 vaca: B 10 kiacce — 136 yacos
(4 yaca B Hezento), B 11 kiacce — 136 yacoB (4 yaca B HEJENIO).
Ha wuzyuenue yueOHOro kypca «l'eomerpusi» orBonutca 204 wyaca: B 10
kiacce — 102 yaca (3 yaca B Hezento), B 11 kinacce — 102 gaca (3 yaca B HEJIEI0).
Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIIIyOJIeHHOM YypoBHE oTBoauTCs 68 uvacoB: B 10 kmacce — 34 wyaca (1 gac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUYEHUA

Mooynb «Aneebpa u navana mamemamuyecko20 aHaIU3aA»

10 KIIACC

Yucsia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodei U MPOLEHTOB IS
peleHns NPUKIaAHbIX 3a1a9 U3 PA3JIUYHBIX OTPACiIEd 3HAHUN U PealbHOM KU3HH.

JlelictBuTenpHple 4nciia. PanMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHCTBUTENLHOTO Yucia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHNUS, ITpaBUIia
OKpPYTJICHHUs], IPUKUKA U OLICHKA PE3yJIbTaTa BbIYUCICHUM.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKMCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIEM W €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPAaBEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOrOWIeHbl OT OJHOW IEepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOYJIEH C ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppaIMOHAIBHBIX YPaBHEHUM.

[Toka3atenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.
ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbl.
Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus

Jgorapu(pMUYECKUX YpaBHEHUH.



OCHOBHBIE TPUTOHOMETPUYECKUE bopMyIibI. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPENCIUTENS I PEIleHUs
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEpaBEHCTB. lIprMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHKIMu. DineMeHTapHble IpeoOdpa3zoBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosbliee 1 HauMeHblee 3Ha4yeHus: PyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENeHM Kak (YHKIUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apTyMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
IIOCJIEIOBATEIBHOCTH. VICTOpHsST BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHaIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAJIbHBIN pocT. Uncino e. Dopmyiia CI0KHBIX



MpoUEeHTOB. lcronp30BaHue mporpeccur [Uisd PELIeHUs pPeajbHbIX —3a]a4
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJISl PELICHUS HEPAaBEHCTB. l[IpuMeHEHHWE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  QyHkiud.  [lpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUM 3a4ad U3 JIPYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KJIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
gyuciaMu. M300pakeHue KOMIUJIEKCHBIX YHCET Ha KOOPAWHATHOW TIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbI PEIICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lUYHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENENIEHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YpaBHECHUM.

Mooynw « I'eomempusy

10 KUIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECS,
napajulelibHble W CKpelMBaroluecss npsmble. [Ipu3Haku CKpemuMBarOuXcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC



IpsIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSIMBIX, NaPAJIIEIBbHOCTD MPSIMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHUE
¢uryp. OCHOBHBIE CBOMCTBA MapajJICILHOTO TNpOEeKTHpoBaHUs. W300paxkeHue
buryp B mapayiiesibHONW MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAaHCTBE. [lapainenbHOCTh MIIOCKOCTEN: NapajlielbHbIC
IIJIOCKOCTH, CBONCTBA ITapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIle,
MTOCTPOCHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIE MApPAJUICIbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[lepneHAMKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  IUIOCKOCTH,  HpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MNEPHEHAMKYJISAPHOCTH  JABYX
IocKocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

VYTIibl B NPOCTPAHCTBE: YrOJd MEXAY MNPSIMOM M IJIOCKOCTBIO, JABYTPAHHBIM
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHMHYCOB U CHUHYCOB JJisi
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buzapl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayienenunen, nOpSMOYTOJBHBIA — TNapajvieenunes; ©W €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBuiIbHOM mupamubl. [IpaBuibHbIE MHOTOTPaHHUKHU: MpaBWIbHAS NpU3Ma U
npaBuibHAas TUpamMuAa, MpaBWIbHAs TPEYroyibHas NUpPaMUAa U TMPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHuve o TpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKa’Ip U UKOCAdIP.

Bbruncnenue 51€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJIHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomane OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM MHpPaMUIbI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmMmeTpus B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  INPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS



napajulesIenunea, CUMMETPUS IPABWIBHBIX IPU3M, CHMMETPHUS IPABUIBHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
gucio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[IonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTeld. Tena BpalieHUs:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpalieHus: Ha TiockocT. Pa3Béprka mumuHapa U koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW TMPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM Iapa W 11apoBOTO
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
UWIMHAP, ONHCAHHAas OKoJo uuiauHapa. Ilepeceyenwe cdepsl U 1mapa c
miockocThto. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPAHHUK HWJIM TEJO
BpaIeHusl.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ yacTe.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/OB.

[TocTpoenune ceueHnit MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS IINHPA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 11apa, METOAbl MOCTPOCHUS



CEYCHUU: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Paszmoxenue Bektopa
no Oazucy. KoopaMHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3a/1ad.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

Mooynb «Bepoamuocms u cmamucmuxay

10 KVIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepiHbL. ['padsl Ha TiockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CITy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposITHOCTH ciydailHOTO COOBbITHS. Bau30cTh 4acTOThI U
BEpOSITHOCTH ~ coObITui.  Ciy4ailHple  ONBITBI € PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: IIepeceueHue, 00beIMHEHUE, TPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO Ciy4yalHOro
akcriepuMenTa. Popmyiia monHou BeposaTHOCcTH. Dopmyina barieca. HezaBucumeble
COOBITHSI.

buHapHbIil ciydaiiHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. CepHsi He3aBUCUMBIX HCIBITaHUI J10 MepBoro ycnexa. IlepecranoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepust He3zaBUCHMBIX HcnbITaHui beprymnu. CnyuyailHelii BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu HajJ CaydyalHbIMU BEIMYMHAMU. buHapHas ciyvailiHas
BennunHa. lIpumepsl pacnpeneneHwii, B TOM 4YHCJIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.



11 KUIIACC

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIXx BeaudyuH. HesaBucumblie
CIIy4ailHbIC BEJIMYUHBI.

Marematuyeckoe OXUJaHUE CIy4YalHOM BEJIMYMHBI (pacipenesieHus).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXHAaHMs (CTpaxOBaHHE, JIOTepes).
Marematnyeckoe OxugaHue OMHAPHOW CIy4yalHOM BelIWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaThdeckoe  OXUJaHue
r€OMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieICHUH.

Hucniepcust W CTaHAAPTHOE  OTKIIOHEHHWE  CIYyYallHOM  BEJIMYHUHBI
(pactipeaenenust). Jucriepcusi OMHApHOM CyyallHOUN BeIMYMHBL. MaTemMaTH4ecKoe
OXXMJAHUE TIPOU3ZBEICHUA M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CTaHZApTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pacnipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacIpeneneHus.

HepasenctBo YeoObiméBa. Teopema UeoOniména. Teopema bepuymnu. 3akon
OonpmMX  4ucen.  BbplOopouHbld  MeTOA — uccienoBaHM.  BeiOOpouHbIe
xapaktepucTuku. OIeHUBaHUE BEPOSTHOCTU COOBITUSI MO BHIOOPOYHBIM JIAHHBIM.
IIpoBepka MpoCTENIIMX THITOTE3 C TOMOIIBIO U3YYEHHBIX PACIpPEICIICHUMN.

HenpepeiBHble ciydaliHble Benu4yuHbl. [Ipumepsl. DyHKUIHMS TIIOTHOCTH
BEPOSATHOCTH pacmpenesieHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOASALIME K NTOKA3aTEIbHOMY PaCIpPEAECICHUI0. 3a1auu, IPUBOIAIINAE K
HOPMAJIBHOMY pacupeneIeHuro. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeNIbHOTO pacipeaesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenus. OyHKIMS INIOTHOCTH U CBOWCTBA HOPMAJIBHOI'O PACIIPEACIICHHUS.

ITocaenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanus nByx ciydaitHeix BenuduH. KodpduimeHT auHEHHOM
koppensitiud.  CoBMECTHbIE  HAOMIOACHWS  JBYX  BEJIWMYHMH. BBIOOpPOUHBII
Kod(phULMeHT Koppenanuu. Paznuune Mexay JUHEWHOW CBS3bI0O U MPUYUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccusi, METOI HAaUMEHBIINX KBAIPATOB.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«MATEMATUKA» (YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HECOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELIEHUs 3a1a4d, SKCIIEPUMEHTA, UCCICIOBAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 pelIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pedieKcuH Kak  OCO3HAaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX IaTh TMPOIECC W Pe3yabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH/bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

Mooynb «Ancebpa u navana mamemamuyecko20 aHAIU3A»

K xonmy obOywenuss B 10 kiacce oOydaromuiics HOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

CcBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOMW KU3HU,



IPUMEHSTh NPUONTMKEHHBIE BBIYUCIICHUS, IPaBUJIa OKPYTJICHHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPHPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTapU(PM UHKCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHblE METOJbl pEIICHUs PpPALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPHUMEHATH METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH Ko3(p(dULIMEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MaTpuLa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCITIOJI30BaTh CBOMICTBA ONpEAEnuTeNs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUM,
MOJEIUPOBATh PEAIbHBIE CUTYAllMH C MOMOILBI) CUCTEMbI JJUHEHWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH ITOJYUYECHHBIN pE3yJIbTAaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALIMX CTEEHH C
paLMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;



cBOOOZHO OMEpUPOBATh MOHATUSMU: HUPPALMOHATBHBIC, MOKA3aTEIbHBIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHUN;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBAa IO YCJIOBHMIO 3a/layM, MCCIEIOBAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpa)uKoB PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OMNEpUPOBaTh MOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEeHHOW (YHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTeneHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepPUPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTUYHas W APOOHO-JTHHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOIHO OMNEpUpPOBATh MOHATHSIMM: IOKazaTeiabHas M JorapudMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKOUN JJI1  MCCIEAOBAaHUSA MPOIECCOB U
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXkaTh (hOpMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATHUAMHU: apuMmeThyecKkas MU TeOMETpUUYEeCcKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi T€OMETpUYECKasi MPOrpeccusi, TMHEUHBIN 1



AKCIIOHEHIIMAJIBHBIN POCT, GOpMya CIOKHBIX TMPOLEHTOB, UMETh TIPEICTABICHHE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUSI
MOCIICIOBATELHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIC ITOCIEIOBATEIBLHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMH, aCUMITOTHI rpaduka QyHKIUY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh TTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUpPOBATH  MOHATHUAMHU: MHOXECTBO, ONEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMCaHUs PeabHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK naTypasibHBIX 4Mcen ISl pelieHus 3aay, MPUMEHSTh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIO, 3alKChIBATh
HaTypaJibHbIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YMCIa B alreOpandeckod u



TPUTOHOMETPUUECKON (pOopMe, BBIMONHATH apu(METHUECKUE ONEpalluu C HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
CoZleprKalllie MOIYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  OMEpUPOBATh TMOHATHSAMHU: TpaPUKAd TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKIUM JI1 MOJCJIHUPOBAHMUS M HCCIIEIOBaHHUS peaslbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEee 3HAUCHUSI (PYHKIIMHU HEMPEPHIBHON HA
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXKJIEHUS HaWIydllIero penieHHs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO OMEpPUPOBATHh MOHATHAMU: [EepBooOpa3Has, ONpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocraBieHus U pepeHaIbHbIX YpaBHEHUM;

pemaTth MPUKIAJHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTHIECKOTO aHAJIN3a.

Mooynb « I'eomempusy

K koniry 10 kiaacca obyyaromuics HayquTCs:

CcBOOO/IHO ONEPUPOBATH OCHOBHBIMHM NOHATHUSMU CTEPEOMETPUHU MPHU PELICHUU
3aJla4y ¥ MPOBEJCHUN MAaTEMATUYECKUX PACCYKICHHUI;

NPUMEHATh aKCHOMBI CTEPEOMETPHUH W CIEACTBHS W3 HUX NPU PEUICHUH
reOMETPUYECKUX 3a/aY;

KJIACCU(PUIIMPOBATh B3aMMHOE PpACIOJIOKEHUE TPSIMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMHM C yrjaMd B IPOCTPAHCTBE:
MEXIY MPSAMBIMU B IPOCTPAHCTBE, MEXKAY IPSIMOM U MIOCKOCTBIO;

cBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;

cBOOOZIHO pacHo3HaBaThb OCHOBHBIE BHJbl MHOTOIPaHHUKOB (IIpU3Ma,
nupamMua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

KJ1acCu(UIMPOBATH MHOTOTPaHHUKH, BEIOMpAS OCHOBAHUS TUTS
KJIacCU(UKAIINH,
cBOOOIHO OTICPHPOBATh MIOHATHUSIMH, CBSI3aHHBIMU c CEYEHUEM

MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITNIOJIHATh MapajiieJbHOE, LEHTPAIbHOE U OPTOTOHAIBHOE MPOCKTUPOBAHME
¢buryp Ha II0CKOCTb, BBINOJIHATD U300pakeHUs] GUTYp Ha MIIOCKOCTH;

CTPOUTh CEYEHHS] MHOIOTPAaHHUKOB PA3JMYHBIMM METOJIaMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIAAM TMOBEPXHOCTEN MHOIOIPAaHHUKOB (IpH3Ma, MUpamMKia),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYIL;



cBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOJHO ONEPUPOBATH MNOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemaTe 3aJadyd  Ha JI0KA3aTeJIbCTBO MATEMAaTUYECKUX OTHOLIEHUU U
HaxO0XJICHUE TE€OMETPUYECKUX BEJIIMYMWH, NPUMEHSAS W3BECTHBIE METOIbBI IpHU
pEeLIEHNN MaTEMAaTUYECKUX 3aa4 ITOBBIIEHHOTO W BBICOKOI'O YPOBHSI CII0)KHOCTH;

IPUMEHATh  NPOCTEMIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4;

U3BJIEKaTh, MPeOOpa3OBbIBAaTh M  WHTEPHPETUPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO0 HA YepTexax U
pUCYHKaX;

IIPUMEHATH IOJIYYCHHBIC 3HAHUSA Ha IIPAKTUKE: CPAaBHUBATh U AHAJIU3UPOBATH
peanpHblE CUTyalUW{, IPUMEHITh HW3YYEHHBIE IIOHATHS B IPOLECCE IOMCKA
pelIeHUs] MaTeMaTH4eCKh C(HOPMYIUPOBAHHOW MPOOJEMBbI, MOJIEIHPOBATH
peanpHbIE CUTYallMM Ha SI3bIKE T€OMETPHUH, UCCIEN0BATh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopsbl, pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH;

UMETh MPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTAaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOT UK.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOO/IHO ONEpUPOBaTh MOHSATHUSAMH, CBSI3aHHBIMH C IWJIMHIPUYECKOMH,
KOHUYECKON U CheprUUECKOM MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;

ONEPUPOBATh TOHITHSIMH, CBSI3aHHBIMH C TellaMH BpAIICHHS: WIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIMHIpP, KOHYC, cepa U 1map) U OOBICHITH
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

KJIACCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;

BBIYUCIISATH BEIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEN BPAIIECHUS, 00HEMBI
U IUIOIIAM TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAIICHUS, F€OMETPHUUECKUX
TEeJ C MPUMEHEeHUeM (popmyIr;

CBOOOJHO OMNEPUPOBATh TMOHATHSAMH, CBS3aHHBIMA C KOMOWHAIMSIMH TeJ
BpalIeHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B CEpy U ONMUCAHHBIN
okoJio cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUUCIISATH COOTHOIICHHS MEXAY IUIOMIAAMU IMOBEPXHOCTEH U 00BEMamMu
ITOJIOOHBIX TEI;



nu300paxkaTh U3y4yaembie (DUTYPHI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH
U3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEpXy, COOKY, CHU3Y, CTPOUTH
CEUEHUsI TEJ BPAIlICHUS;

U3BJIEKAaTh, MHTEPHPETUPOBATH M  IPEOOpPa3oBbIBaTH HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMU HAJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

pelaTh reOMETpUYECKHe 3a7aud Ha BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMU U
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUM OT TOYKM /O IUIOCKOCTH, B IEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/AA MPH PEIICHUN;

CBOOO/IHO  ONEpUPOBATh MOHATHSIMH, CBSI3aHHBIMM C  JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHMUIA;

BBITIOJHATh  M300paKEHUS MHOTOTPAaHHMKOB M T€Jd BpalleHUS MpH
[apajuIeIbHOM NIEPEHOCE, HEHTPAIBbHON CUMMETPUH, 3€PKAJIbHONM CUMMETPHUH, TIPU
MIOBOPOTE BOKPYT MPSMOM, MpeoOpa3zoBaHus OA00uS;

CTPOUTH CEYEHHS MHOTOIPAaHHUKOB M TeJl BpALICHUS: CEYEHMs LWJIMHIpPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHUIO M MPOXO/SIIME Yepe3 BEPIINHY), CEUCHUS II1apa;

UCTIONb30BaTh METOJBI TOCTPOSHHUS CEUEHWH: METOJ CJIEeNO0B, METO
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

OPUMEHSATh T€OMETPUUECKHE (PaKThl JJIsl PELICHUS] CTEPEOMETPUYECKUX 3ajad,
MPEINONarafoluX HECKOJbKO IIAroB pEIIEHUs, €CIM YCIOBUS TPUMEHEHUs
3aJlaHbl B IBHOM U HESIBHOM (hopMme;

pemiath 3aJadd  Ha JIOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HaXO0XKJIeHUE T€OMETPUUECKUX BEITUUNH;

NPUMEHATh TPOTPaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI TIPY PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

NPUMEHATH MOJTYYCHHBIC 3HAHUS Ha TPAKTHKE: CPAaBHUBAThH, aHAIM3HPOBATh U
OLICHUWBATh peajbHble CHUTYyalluu, NPUMEHSITh H3yYCHHBIC IOHATHSA, TEOPEMBI,
CBOMCTBa B TMpoliecce MOUCKA PEUICHUs MaTeMaTH4eCKH CGHOpPMYIUPOBAHHOM
npoOJieMbl, MOJETUPOBATh pealdbHBIE CHTyalldd Ha S3bIKE TE€OMETpUH,
UCCIJIEI0BATh IOCTPOECHHBIE MOJIETH C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHITUN
U TEopeM, ammapaTta aireOpbl, pemaTh MPaKTUYECKHE 3aJauyM, CBSI3aHHBIE C
HAXO0X/ICHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MPEeJICTAaBICHHUsI 00 OCHOBHBIX 3Talax pa3BUTH T€OMETPUU KaK COCTaBHOU
4yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJOTUH.



Mooynb «Beposamuocms u cmamucmuxay

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

cBOOOIHO OMEpUpOBaTh MOHATHAMU: Tpad, MIOCKUN rpad, CBSA3HBIN Tpad,
nyTh B Tpade, 1enb, LUK, EPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4ailHOTO
DKCIIEPUMEHTA;

CBOOOIHO OIEpPUPOBATh MOHATHUSAMU: CIIy4alHbI SKCIIEPUMEHT (OIIBIT),
cllydaiilHOE€ COOBITHE, DJIEMEHTAPHOE ClIlydallHOE COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4allHOTO  OTbITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaXOAUTh U (POPMYIHPOBATH COOBITUSA: MEpPECEUEHUE, OObEIUHEHNE JaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JIMArpaMMBI
Dilniepa, KOOPAMHATHYIO TPSIMYIO JUJISl PEIICHUsl 3a/iad, MO0JIb30BaThCsl (HOopMyIion
CJIOKEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEHN ABYX U TPEX CIIy4YailHbIX COOBITHI;

ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOJKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C MOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4ailHOTrO OMbITa, HKCIOJb30BaTh (POPMYIy MOITHOW BEPOATHOCTH, (HOpMYITy
baifeca npu pelieHnn 3a1a4, onpeaeisiTh HE3aBUCUMOCTb COOBITHI IO (hopMyJie U
10 OPTaHMU3ALMH CIIyYalHOTO SKCIIEPUMEHTA;

OPUMEHATh M3yYeHHble KOMOWHATOpHBIE (QOPMYJbl JJsl MNEPEUUCICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHN BEPOSTHOCTEN;

CBOOOJHO  OMEpPUPOBATH TMOHATHSIMHU: OWHAPHBIA  CIy4YallHBIA  OIBIT
(ucTibITaHME), yCHeX M HeyJada, He3aBUCHUMBIE HCIIBITaHUS, CepUsl UCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOro ycrexa, B
CEepUM UCTIBITAaHUN bepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOM COBOKYIIHOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHUSMU: ClIy4yalHas BEJIMYMHA, PACIpPEICICHHE
BEPOATHOCTEW, JauMarpaMMa pacmpelerieHus, OuHapHas ciydailHas BeJUYMHA,
reoMeTpuyecKoe, OMHOMHUAIBLHOE paclpeiesieHUE.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

ONEPHUPOBATH TOHITUSMU: COBMECTHOE PACHPENEIICHUE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOTO PacHpeesieHusl IBYX CIy4alHBIX
BEJIMYUH [UUISl BBIJEICHUS PACHpPEACIICHUsS KaKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

CBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMATHUYECKOTO OKUJAHUS CIIydyailHOH
BEJIMUMHBI (pacrnpeiesieHus1), NIPUMEHSITh CBOMCTBA MAaTEMaTHUYECKOIO 0XKHMJAHUS
IpU PELIEHUH 3a/1ay, BHIYUCIATH MATEMaTHYECKOE OKUIaHHE OMHOMHUATIBHOTO H
r€OMETPUYECKOT0 PACTIPEICIICHNN;



cBOOOJHO OMEpPUPOBATH MOHATHUAMU: JUCHEPCUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIEPCUM CIIyYaWHOM BEJINYUHBI
(pactipenenieHns) MPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHUAIIBHOTO paclpeeIeHUIH;

BBIUUCIIATH BHIOOPOYHBIE XaPAKTEPUCTUKHU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, MOJIB3YSACh H3YUYEHHBIMU PACIIPEACICHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHHUE

Mooynb «Aneebpa u navana mamemamuiecKko2o AHAIU3AY

3HAHUH

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoabusie — IHpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypesI
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkiun v rpaguku. CreneHHas GyHKLIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpruyeckue BeIpaxkeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M TIPOTPECCUN 10
8 HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 )




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
11 KJIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Konrpoapueie  Ipaxkruueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 I/ICCJIGZLOBaHI:Ie (GYHKIHI C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKa3aTEIBHBIE H 24 1
norapuMuIecKrue HepaBeHCTBA
5 KommiekcHbie unucna 10
6 Harypanbnblie u 1ienpie yucia 10
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 HOBTOP@HI/IG, 000011IeHHE, CUCTEMATH3AIUS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




Mooynw « I'eomempusiy

10 KJIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypeni
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Konrponsise | MpakTieckie (undposbie)
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606HI€HI:IC " 15 1
crcTeMaTH3aIus 3HaHU
3 OO0BEM MHOTOTpaHHUKA 17
Tena BpamieHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHuUe, 06o6meHI:Ie u 17 5
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




Mooy «Beposmnocms u cmamucmukay

10 KITACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabubie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 DeMeHTHI Teopuu rpados 3
5 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. CI0’KEHHE U YMHOKEHHUE 5
BEPOSTHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie1oBaTeIbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepuymm. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuyaiiHble BEJIMUMHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrtpoabnbie | Ilpakruueckue

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC

padoThI padoThI
pecypcsl

3aKoH OOJBIINX YHCET

DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH

HenpepsiBHBIE CilyyaliHbIE BETUYUHBI

(pactipeenienusi), oka3aTesIbHOE U 4

HOPMAaJIbHOE pacrpeeieHust

Pacnpenenenue Ilyaccona

CBsi3b MEXY CIIy4allHBIMHU BEJIMYUHAMH

O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0
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