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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y IS
M3YYEHUS! BCEX €CTECTBEHHO-HAYyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTOopas (OpPMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMIA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH anreOpbl M MaTeMaTHYeCKOTO aHajn3a pa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIUUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BaTh
00001IeHNEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBIIIICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeH PEaIbHbIX CUTYaIluH,
WHTEPNpETAllUd  TIOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyromeld MNpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIKM3a JIGKUT JACATEIHPHOCTHBIN PHHIIUIT 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna



U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TE€MaMU U pazienaMu. JlaHHBIH
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydarouiuecs OBIaJIeBalOT BCE Ooiiee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYyaIluH, PUMEHATh 3HAHUS, MOJTYYCHHbIE TP U3YYCHUU y4eOHOTO Kypca, JUIs
pELICHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAaHHOW MaTEMaTUYECKOM 3a/1aduu, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeTOIMYeCcKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHAIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IMYHBIX
dbopM 3amucu 4ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crnenupuyueckre 3aJadyd U oONepaluu: JCJCHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnaronapsi mocnenoBaTeIbHOMY pPACIIMPEHUIO KPYyra HCIOJIb3YEMbIX YHUCENT U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jNYHbIX 33734
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETH3aIHSI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pa3nene IlporpamMMbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOyYarolUecs OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



coepKamux napameTpbl. llomydeHHbIe YMEHUS HIMPOKO HCIOJB3YIOTCS MpHU
UCCJIENOBaHNH (DYHKIMA C TIOMOIIBIO TTPOU3BOAHON, TP PEIICHUH MPUKIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHkuuu u rpaduku» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3ajady U3 APYruxX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs GOPMUPOBAHHIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/aad,
JIOCTYIHBIX OOYYaIOIIMMCS, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIY4YIIee pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKU M €€ TMPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKHeE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMCHHOW MaTEMaTHKH W HCIIOJh30BaTh €0 JJIS BBIPAKCHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE OMNPENEIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJETEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aureOpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEAbHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCcCe U3yUEHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHaTN3ay.

Ha usydenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYeCKOTO aHaIn3a
otBoauTcs B 10 kiacce — 136 yacoB (4 yaca B HEJIEIIO).

I'eomeTpusi siBrsieTcss OOHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECIeYMBaET BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
CCTECTBEHHO-HAYYHOW HAIPABJICHHOCTH W TPEAMETOB TYMAaHHTAPHOTO ITHKJIA.
[TockonmbKy  JIOTMUECKOE  MBIIUICHHE,  (GOpMHpyeMOe TNpU  W3YYCHUU
OOYYarOIIMMUCS TTOHSITHIHBIX OCHOB T€OMETPHUHU, TIPH JI0KA3aTEeIbCTBE TEOPEM H
MOCTPOEHUU IETIOYKU JIOTUUECKUX YTBEPKIACHUHN MPHU PEIICHHH T€OMETPUUISCKUX
3aJlay, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO



UCITOJIB3YIOTCSl TIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTHU
dbuznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAIBHBIX CIIOCOOHOCTEW OOyyaroumxcs Ipu
U3Y4YE€HUU T€OMETPUHU, KaK COCTABJISIOIIEH MpeaMeTHON obsactn «MaTtemaThka u
uHbpopMaTUKa»  4yepe3  OoOecleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl 0Oojee TiyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(ECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca T€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOTO amiapara 1o pa3iaery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKM M TejJa BpaUICHUs, KOHCTPYHMPOBATH TI'€OMETPUYECKUE
MOJEIIN;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTE€MaTUYECKUX TEOpHUil, (OpMUpPOBAHME MOHUMAHUSL POJIM AKCMOMATHKH MPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJIAMHU JI0Ka3aTeJIbCTB M aJrOPUTMOB
pElIeHUs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JI0KAa3aTEIbHbIE PACCYKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEP)KJIEHUH U pPOJIM aKCHOMAaTUKU B POBEICHUHN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00yUaroIMMXCsl, TO3HABATEILHOW aKTUBHOCTH, HUCCIIEIOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

¢dopMupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTyalUsIX U MPU U3YYEHUH APYTUX



y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMi, WCCIEIOBAHMUS IOCTPOECHHBIX MOJEIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax sBisATCs:  «[IpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOppl W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYeHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO 110
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeAeNEéHHbIM N0 TrojaM OO0Yy4YeHHs, CTPYKTYpHUpPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4YaroIIHecs
oOpamiaiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATHIMHU U HaBBIKAMHU IOCJEI0BATEIBHO U OCTYNATENBHO, C
COOJIIO/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, pacClIUpss U yriayOousis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3gath  ycnoBus s guddepeHunanuu  O0ydeHHs, TMOCTPOCHHS
WHIUBUYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4EHHE T€OMEeTPUHU KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcst 102 yaca (3 yaca B HeZIEIIO)

Y4eOnblii Kypc «BeposiTHOCTL M CTaTUCTHKA» YIiIyOJIEHHOrO YpPOBHS
ABJISETCSI TMPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO0 y4deOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHEro oOuiero oopazoBanusi. Y4eOHBIN Kypc
npeaHa3HayeH it (GOpMUPOBaHUS y 00YyHAIOIIUXCS CTATUCTUUECKON KYJIbTYPhl U
MOHUMAaHUSL POJIU TEOPUHU BEPOSITHOCTEM KaK MAaTEMAaTUYECKOrO MHCTPYMEHTA ISt
W3YUYEHUs CIIy4alHBIX COOBITUM, BEIMYUH W TmporeccoB. [Ipyu u3ydeHum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydyalolUuXcs O METOoJax HCCIeIOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSl IOHMMAaHUWE 3HAYMMOCTH U  OOLIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.



Copmepxanne ydeOHOro Kypca HampaBiIeHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJTyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, U
Ha pPa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HUMH Ha BaKHBIX MPHUMEpPAX, CIOKEThl KOTOPBIX MOYEPIIHYTHl U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0ydaronumxcsi 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTEMAaTHYECKUX MOJIEIIAX, UCIOIb3YEMBIX
JUIS  ONMHUCAHUS  QHTPONOMETPUYECKUX M JeMOTrpaduyecKuX  BEJTUYMH,
MOTPENIHOCTE B pa3zlMYHbIE POJiIa W3MEPEHUSIX, UIMTEIbHOCTH O€30TKa3HOU
paboThI TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U TIPOLIECCOB
B oOmectBe. YueOHBIM Kypc siBisieTcsi 0a30i JJii OCBOCHHSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MHKEHEPHBIX
CIEHHAIIBHOCTEW, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, TOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT amnmapaT
aHan3a OONbIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeN — (PYHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
MMEIOILETO0 MaTEMaTHIECKYI0 (hOpMaIIA3AIIHIO.

B cooTBEeTCTBMM € YyKa3aHHbIMU LEISIMH B CTPYKType YYEOHOro Kypca
«BeposTHOCT, UM CTaTUCTUKa» Ha YIriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEPOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID».

[ToMUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JJIsl IOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpPCOB.

Copepxxanne nuHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTHY  CIYXKHUT
OCHOBOM J1s1 (hOPMHUPOBAHMSI TPEJICTABICHUN O pacHpeliesIeHUU BEpPOSTHOCTEH
MEXKy 3HAUCHUSIMU CIIyYalHbIX BEJIMUYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeieeHu u
3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOTraMU — MOKAa3aTeJIbHBIM M HOPMaJIbHbIM
pacrnpeneneHusIMU.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIyYaWHBIMU BEJIMYMHAMH U
pacnpesieieHusIMU, aKLIEHTUPYIOT BHUMaHHE OOy4yaroluxcs Ha ONHCAaHUU U
W3YYCHUU CITyYalHBIX SBJICHUN C MOMOIIBIO HEMPEephIBHBIX (yHKIME. OCHOBHOE
BHUMAaHUE YAENSIETCA MOKA3aTeIbHOMY U HOPMAIIbBHOMY PacIpEACICHUSIM.

B yueOHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHTENIbHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH U ONHMCAHHE 3TOM CBSI3M C ITOMOILBIO
Kod(pduImeHTa KOpPpeNsIMd W €ro BBEIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlnarpaMMbl pacCEMBaHU», U3yYCHHYIO Ha YPOBHE



OCHOBHOI0 00uIero o0pa3oBaHMs, U BO MHOI'OM ONMPAIOTCS Ha CBEACHUS U3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Ipeuiaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIICHUE C PACIIpPENeICHUEM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SIBIISIETCSL aKTyaJlbHBIM ISl OYIylIMX aOUTypHUEHTOB, MOCTYMAIOIIUX HA yueOHBIC
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMM, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha wu3yuenue yueOHoro kypca «BeposTHOCTP UM CTaTUCTUKa» Ha
yriay0neHHoM ypoBHe oTBoauTces B 10 kinacce — 34 yaca (1 yac B Hezeno).

COJEPXAHUE OBYUYEHMUS anreopsl

Yucaa v BBIYMCICHUA

PaunonanbHbie ynciaa. OOBIKHOBEHHbIE M JECATUYHBIE IPOOU, MPOLIEHTHI,
OecKkOHEeuHble INepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOUEHTOB I
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUN U PEANIbHOM KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTrnueckue  onepauMd € JICUCTBUTENBbHBIMU  4HUCJIaMU.  Moayib
JEHUCTBUTEIILHOTO YHMCIA U ero cBoicTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenbp ¢ uenbiM nokaszartenemM. buHom HberotoHa. Hcnonb3oBaHue
HNOJXOJAIIEeH (POPMBI 3alMCH IEHCTBUTEIBHBIX YUCEN JIJIS PEIIEHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTrnueckuii KOpeHb HATYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb € palnMoOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHble U HATypaJIbHbBIC
JorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'E€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pelLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTOYWICHb OT OJHOW MNEpEeMEHHOMW. JleneHne MHOrodjeHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHoOrouineHsl ¢  LEJIbIMU
kodpdunnenramu. Teopema Buera.



[IpeoOpa3zoBaHUs YNCIOBBIX BRIPAKEHUHN, COIEPIKAIIUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpPaBHEHHUS. OcHoBHBIE METO/IbI pelieHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BRIpaXXCHHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHEHUS. OcHoBHBIE METO/IbI pelieHus
Jgorapu(pMUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BbIpaKCHUM. PellleHne TpUroHoMETpUIECKUX YpaBHEHUM.

Pemienne cuctemM JIMHEMHBIX ypaBHEHHWWA. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHU. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHHUs, NPUMEHEHUE ONPEICIUTENS JUIsl PELICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne NpUKIagHBIX 3a1ad C ITOMOILBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lcciaenoBaHne MOCTPOEHHOW MOJENN C
ITOMOUIBIO MaTPHUI] U ONIPEIECIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEaNbHOM CHUTYyallMH C ITOMOUIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHON
KU3HH.

@OyHkuuu U rpapuku

OyHkius, crnocoObl 3amanus (QyHkiuu. B3auMHOo o0paTHble (QYHKIIHH.
Kommnosummst  pyukiuit. I'paduk  QyHkmuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOnacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HaKonocTosiHCTBA. YETHbIe M HeuéTHble pyHkumu. [leproauyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBAHKE U MTOCTPOCHUE UX TPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUA OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHUs] ypaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpoOLECCaX M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.



Hayaja MaTeMaTH4eCKOro aHajn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON VHYKIIUH. MoHOTOHHBIE 17§ OTPaHUYCHHBIE
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHHS MAaTeMaTHYECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast U TeoOMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromiast
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAJIbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOTrPecCUH IS PEIICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepoiBHbIEe (YyHKIMM W MX CBOMCTBAa. TOYkHM pa3pbiBa. ACHMHOTOTHI
rpagukoB ¢yHkuuid. CBolcTBa (YHKIMI HENpEepbIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB Ul PpELICHUs HepaBeHCTB. [IprMeHeHue CBOWCTB HENPEPHIBHBIX
byHKUMNA 1S penieHus 3a1ay.

[lepBas u BrOpast npou3BoAHbIE PyHKIMU. OnpeaeneHrue, reoMeTpUIeCcKuil u
(U3MYECKUIl CMBICI TPOU3BOJIHON. Y paBHEHUE KacaTeabHOM K rpaduKy QyHKIUY.

[IpousBoanble  3neMeHTapHbIX  (QyHKUud.  IIpousBomHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepaluyd HaJ MHOXKECTBAMHU M WX CBOWCTBa. [[narpammbl
Ounepa—Benna. IIpumeHeHME TEOPETUKO-MHOMXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBbIX IIPOLECCOB U SBJICHUM, NPU PELICHUU 3a1ad U3 IPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

Yucaa v BIYMCICHUSA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mnepuoanyueckue Apoou. I[lpumeHeHue apoOedt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIEN 3HAHUN U PeaIbHOM KU3HH.

JevictBurenpHble  yucia. PanuoHanbHBIE W MppalMOHAIBHBIE 4YMCIIA.
Apudmernueckue  onepalMy ¢ JCUCTBUTENbHBIMU  4YHMclIaMd.  Moayib
JIEUCTBUTEILHOTO YHCJIa U er0 cBoMcTBA. [IpnOmmkEéHHbIE BHIYMCIICHUS, PABUIIA
OKpPYTJIEHHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHHMN.

Crenmenb ¢ neabIlM 1OKaszareneM. bumHnom Hrprotona. HMcnonb3oBanue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTRBA.

CreneHb C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWMCTBA, CTENEHb C
JNEWCTBUTEIBHBIM ITOKA3aTEIIEM.



Jlorapudm uymcna. CpoiictBa norapupma. JlecaTuyHble U HaTypaJbHBIC
Jgorapu@mel.

CHHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCHWIIbHBIE ypaBHEHUSI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI LEIbIX U APOOHO-PAlMOHANIBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOIOWIEHBl OT OJHOW NEpPEeMEHHOW. JleneHue MHOrousieHa Ha
MHOIOWJIEH ¢ ocTtatkoM. Teopema be3dy. MHOrouwineHsl ¢  LEJIBIMHU
koappurmentamu. Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

HppauroHanpHble YpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3atenbHble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHMS MOKa3aTeIbHBIX
YPaBHECHUM.

[TpeoOpa3zoBanue BbIpaXEeHHM, COIEpPIKaLUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMETpUYECKUX YPaBHEHU M.

Pemienne cucrteM JIMHEWHBIX ypaBHEHHUW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHEeHUI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHHE €T0 3HAYEHUS, IPUMEHECHHUE OIPENCIUTENS I PEIICHUS
CUCTEMBbI JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad C IMOMOLIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccinemoBanue NOCTPOCHHOM MOJAEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEH PEATbHOM CHUTyalldd C IOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIpMMEHEHHE ypaBHEHMN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

@OyHkus, crnocoObl 3amanus (QyHkuu. B3auMHO o0O0paTHble (YHKIMH.
Komnoszummss @yukuuit. I'padpuk  QyHkimu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpomMexyTku 3HaKONMOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMH. [lepuonnyeckue



¢bynkun. IlpomexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbI U MHUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHUs (PYHKIIUN HA TIPOMEKYTKE.

Jluneiinas, 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 cTenmeHW Kak (yHKUUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

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

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEICHHE TPUTOHOMETPUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

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

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUS ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTH4YECKON VHYKIIUH. MoHnoTOHHBIE 151 OTpaHNYECHHBIE
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a KaK
aHaJln3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckas 1 reoMeTprUecKas nporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
porpeccuy. JINHEMHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncno e. Popmysia CI0KHBIX
pouleHTOB. Mcmosnb30BaHWEe NIPOrpeccHM JUIA  PELICHUSA peajbHbIX 3aaad
IIPUKJIAJHOIO XapakTepa.

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

[TepBas u BTOpas npousBoaHbie GyHKIUU. Onpenenenrue, reOMeTpUIecKuil u
(bu3MYeCcKuil CMBICI TPOU3BOJIHON. YpaBHEHHUE KacaTeabHOU K rpaduKy pyHKIHUU.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIponsBogHass  cyMmMBbl,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIUH (PYHKIIH.

COJAEP)KAHUE OBYYEHMUS reomeTrpun

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TOCTPOCHUHU CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECS,
napajyieJibHble W CKpelmBaromuyecs npsMble. [Ipu3Haku CKpemmBarOmuXcs



npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEN B IPOCTPAHCTBE: NapajlIe/IbHbIC
IPSMBIE B POCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OcHOBHbIE CBONCTBAa NapajljIeIbHOrO MpoeKkTUpoBaHus. M3o0paxeHue
buryp B mapaysiesibHOW MPOEKUHMH. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA ITapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmme
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MTOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp YU HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX NmepHeHIUKYIspax.

YrIibel B IPOCTPAHCTBE: YroJl MEXAY IPSAMOU U INIOCKOCTBIO, IBYI'PaHHBIN
yTOJI, TUHEWHBIA YroJl IBYTPAHHOrO yria. TpEXrpaHHbIA 1 MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpuszma: N-yromapHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapayienenunen, nOpsSMOYTOJBHBIA — TNapajvieenune];] U €ro  CBOMCTBA.
Kparuaiiinne mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuwibHas W yceu€HHass nupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPaBWIBHOW mnupamuabl. [IpaBUiibHbIE MHOTOIpDAHHUKH: IpPaBWJIbHAS MpU3Ma U
NpaBWIbHAs IHMPaMHA, TPaBUIbHASA TPEYTroJbHAs MNHUPaMHIA W TPaBUJIbHBIN
TeTpadap, KyO0. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJIHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMON MPHU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHpPaMUIIbI,
TEOpEMA O TUIOLIAN YCEYEHHON TUPAMHUIBI.



CuMmMmeTprss B HPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  NPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPAHHHMKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
UpaMUIBbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABIEHHbIE M IMPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyo. CBONCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOpHI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsimoyrospHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpPAMHATAMH TOYEK. YTOJI MEKIy Bekropamu. CKalsipHOE MPOU3BEINCHUE
BEKTOPOB.

COAEPKAHUME OBbYYEHMHS BepOATHOCTH

I'pad, cBs3ubiil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTH)
BepiHbL. ['padsl Ha TIockocTH. JlepeBbs.

CayyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U Cy4aiHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCX0Jbl). BeposITHOCTH ciydailHOTO COOBbITHSA. Bau30CcTh 4acTOThI U
BEpOSITHOCTH  coObITil.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSMU: NTEpeceueHue, 00beAMHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO CiyyalHOro
akcriepuMenTa. Popmyiia nonHou BeposaTHOCTH. Dopmyina barieca. HezaBucumele
COOBITHSI.

buHapHBbIi ciydaiiHblil ONBIT (MCHBITAHKE), YCIIEX U Heyaada. He3aBucumele
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEepBOro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepust He3zaBUCHMBIX HcnbITaHui  beprymnu. CnyuyailHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pacnpenenenus. Onepanuu HajJ CaydyalHbIMU BEIMYMHAMU. buHapHas ciy4aliHas



BennunHA. lIpumepesl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMUAJIBHOE.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA N HAYAJIA MATEMATHYECKOI'O
AHAJIM3A», «TEOMETPHSI» BEPOSITHOCTh U CTATUCTHUKA (YIJIYBJIEHHBIA YPOBEHDb) HA YPOBHE CPEJTHETO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKJAHCKON MO3UIIMK O0YYaroIIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O HJIEHA POCCHICKOTO
oO0IIecTBa, MPEACTaBICHUE O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUM, MPOLETYP
rpakJIaHCKOro oO1ecTBa (BBIOOPHI, OMPOCHl U JAPYroe), yMEHUE B3aMMOJCHCTBOBATh C COLMAIIBHBIMU WHCTUTYyTaMU B
COOTBETCTBHHM C UX (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaXKAaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKON
MAaTEMATUKH, IEHHOCTHOE OTHOIICHHE K JOCTHUKECHHUSIM POCCHUHUCKHX MaTEMAaTUKOB M POCCHUUCKOW MaTeMaTUYECKOU
IIKOJTBI, UCTIOJIb30BAHKE 3TUX JOCTHIKEHUHN B APYTUX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JIYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, ChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHHEM [IOCTHXKEHUM HAYKU U JICSITEIbHOCTHIO YUYEHOTO, OCO3HAHHE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETUKY MAaTeMAaTHYEeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pElIeHUM, PacCyKICHUH, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBO€ THUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHUH H
OTIbIXa, pEryJsipHas (Qu3nyYeckass AaKTUBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHWE TMPU 3aHITHSAX CIIOPTHBHO-
03JI0POBUTEJILHOM JEATEIBLHOCTHIO;



6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAaHWE IICHHOCTH TPYIOJIOOWS, MHTEpEC K pa3iaudHbiM cdepam mpodhecCroHATHHON
NESATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ TMPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeH
npodeccu M pean30BbIBaTh COOCTBEHHbIC >KW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTEMaTUYECKOMY
0o0pa30BaHUIO M CaMOOOPA30BAHMIO Ha TPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh AKOJOTUYECKON KyJIbTYphI, MIOHHUMAHHUE BIMSHHUS COIMATBLHO-PKOHOMUYECKUX IPOIIECCOB HA
COCTOSIHUE TIPUPOJHON M COLMAIIBHON CpPeJbl, OCO3HAHUE TII00aTBFHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeM, OpUEHTAITUS
Ha MIPUMEHEHNE MaTeMaTUYECKUX 3HAHUM Il pelieHus 3a/1a4 B 00JaCTH OKPYXKAIOIIEH Cpeibl, IJITAaHUPOBAHUE TTOCTYIIKOB
Y OIIEHKH X BO3MOXHBIX MOCIEICTBUM JJI OKPYKAIOIICH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPaKTUKKM, TIOHMMaHUE MAaTeMAaTHYeCKOW HAayKH Kak cdepbl YeTOBEYECCKOM IeATEIHHOCTH, ATAlloB €€ pa3BUTHSA H
3HAYMMOCTH JIJIS1 PA3BUTHSI IUBUIIU3AIIMH, OBJIAJICHUE S36IKOM MAaTEMAaTUKH U MAaTEMAaTHYECKOU KYJIBTYPOU KaK CPEICTBOM
MO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISTH MPOEKTHYIO M HCCIEIOBATEIBCKYIO ACSATEIBHOCTh WHAMBUIYATbHO U B
rpynrne.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jlornueckue JaeicTBuA:

BBISIBIIAITh M XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, TOHSTHI, OTHOIICHUH MEXITY
MOHATUSIMU, (DOPMYJIMPOBATh OMNPEACIICHUS TOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIacCU(DUKAILINH,
OCHOBAHUS JiJ1s1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYyITUpOBaTh U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHbIC, SANHUYHbIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;



BBISIBJISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHs B (akTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKJICHUSX, IPEAIaraTb KpUTEPUHN JUIs BBISIBJICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;

JienaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTWKHM, JEAYKTUBHBIX W HMHAYKTHBHBIX YMO3AKIIOYEHHH,
YMO3aKJIFOUEHHUH 110 aHaJIOTUH;

IPOBOJNUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMAaTHMUYECKUX YTBEPXKACHUN (IpsMble U OT IPOTHUBHOTO),
BBICTPAaUBAaTh apTryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOBI;

BBIOMpATh CHOCOO pelleHHs] y4yeOHOUM 3ajauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEILIEHHUA, BbIOMpaTh Haubosee
HOJXOJAIINH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:

WCITOJIB30BaTh BOTPOCKHI KaK MCCIIEIOBATEILCKHI HHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE
MIPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHpPOBATH THUIOTE3y, APTyMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HWCCJIEAOBAHHE IO YCTAHOBJIEHHUIO OCOOCHHOCTEU
MaTEeMaTHYECKOT0 00BEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh 00OOIIEHHS W BBIBOJBI 1O pe3yjibTaTaM MPOBEAEHHOTO HAOJIOCHHUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH TOJYICHHBIX PE3YyJIbTAaTOB, BEIBOIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh MPEIOJOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH Je(OUIIUTH HHGOPMAIIMH, TaHHBIX, HEOOXOIMMBIX JIJIT OTBETA Ha BOMPOC | JIJISl PEIICHUS 3a1a4H;

BBHIOMpAaTh HWHGOPMAIMIO W3 HWCTOYHHUKOB PA3JMYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
WHTEPIPETUPOBATH UHOOPMAITUIO PA3TUIHBIX BUIOB M (OPM MPEICTABICHNUS,

CTPYKTYPHUPOBaTh HH(POPMAIIHIO, IPEACTABIATE €€ B pa3IMUHbBIX (opMax, WILTIOCTPUPOBATH TPadUIECKH;

OIICHMBATh HAAEKHOCTh HH(OPMAITUH TI0 CAMOCTOSITEIIBHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



OOmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJACHUS B COOTBETCTBHHM C YCJIOBHSIMH W TEISIMU OOIIEHUS, SICHO, TOYHO,
rPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHHS IO X0y PEIICHUs 3aauH,
KOMMEHTHPOBATH IMOJYUYCHHBIN pe3yJbTarT;

B X0JIc OOCYXJEHHMS 3aJlaBaTh BOIIPOCHI II0 CYIIECTBY OOCYXJaeMOM TeMbl, IMPOOJIEMBbI, peIIacMoOi 3ajayw,
BBICKA3bIBaTh UJECH, HAIICJICHHBIE HA TTOMCK PEIICHUS, COMOCTABIATh CBOU CYXKJICHUS C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
yanora, OOHapy>KMBaTh Pa3IMuU€ U CXOACTBO MO3UIIMI, B KOppeKTHOW dopme GopMylIUpOBaTh Pa3HOTIIACHS, CBOU
BO3PaXKCHHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHHS 3aJaud, SKCIIEPUMEHTa, MCCIICAOBAHUsA, MPOEKTa, CAaMOCTOSTEILHO BBHIOHMPATh
dbopmaT BBICTYIUICHHUS ¢ YIETOM 3aJ1ad IPE3CHTAIIMH 1 0OCOOCHHOCTEH ayIUTOPHHU.

Camoopranusanus:

COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 3aJa4yM, BHIOMPATh CIOCOO pEHIeHUS C YYETOM HUMEIONIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ y4ETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HABBIKAMU ITI03HABATEILHON pe(IeKCMM KakK OCO3HAHHUS COBEPIIACMBIX JEHCTBHA W MBICIUTEIHHBIX
MPOIIECCOB, MX PE3yJbTaTOB, BIAJECTh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJSI Tporecca W pe3yibTaTa pemeHus
MaTeMaTHUYEeCKOM 3aJ1auM;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a]]a4l, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh Ha
OCHOBE HOBBIX O0OCTOSTENLCTB, TAaHHBIX, HAWJICHHBIX OMUOOK, BBIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/ibTaTa IEIU M YCIOBHSAM, OOBSCHATH NMPUYHHBI AOCTHIKEHUS WM HEIOCTHIKCHUS
PE3YNBTATOB JIEATEILHOCTH, HAXOIUTH OITHOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIWBUIYyAIBHOW PaOOTHI MPU pEIICHUH y4eOHBIX 3a/ad,
NPUHUMATh 1IeJIb COBMECTHOHM JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pPabOThI, pacrpe/eisaTh BHIbI
paboT, TOoroBapuBaThCs, 0OCYXKIATh MPOIIECC U PE3ybTaT pabOoThI, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;



y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyKIeHHs, OOMEH MHEHHWH, «MO3TOBBIE IITYpMBD» U HWHEIE),
BBITIOJTHATH CBOIO YacTh PabOTHI U KOOPJIAWHUPOBATH CBOM NEUCTBHS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBATh KAYECTBO
CBOETO BKJIaJla B OOIINI TTPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUAI.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATD Je(OULIUTHI HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEILICHUs 3a/1a4u;

BEIOMpAaTh HWHGOPMAIMIO W3 HWCTOYHWKOB PA3JMYHBIX THUIIOB, AaHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH U
MHTEPIPETUPOBATh UH(POPMAIUIO PA3TMYHBIX BUJIOB U (POPM MPEICTABICHUS;

CTPYKTYpHUPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH rPadudIeCcKu;

OLICHUBATh HAJAEKHOCTh HH(OPMAIIUHU TI0O CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ 1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB, TIOHATHM, OTHOMICHUN MEXKITY
MOHATUSAMHU, (OPMYJIUPOBATH OIpPEACIICHUS TOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM MPHU3HAK KilacCUpUKAIIIH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYITHUPOBaTh U MPEeOOPa30BBIBATh CYKJICHUS: YTBEPAUTEIbHBIC U OTPHUIATCIbHBIC, CIUHUYHBIC,
YaCTHBIE U 00IIKE, YCIOBHBIC;

BBISIBIIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYMs B (paKTax, IAHHBIX, HAOTIOACHUSX U
YTBEPKICHUSIX, TIPEITIaraTh KPUTEPUH TS BBISIBJICHHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUMH;

JienaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX ¥ WHIYKTUBHBIX YMO3AKITIOYCHH,
YMO3AKIIFOUYECHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JIOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPXKIACHUH (NpSAMBIE W OT IPOTHBHOTO),
BBICTPAWBATh ApPTyMEHTAIUIO, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

BBIOMPATh CHOCOO pelieHusl yueOHOUW 3amadyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB PEIICHUS, BHIOMpaATh HauOoiiee
MOIXOJISIIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIJICJIEHHBIX KPUTECPHUEB).



Ba3oBble uccienoBareabcKne AeMCTBUS:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE
NpOTUBOpEYHE, MpOOJieMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (POPMUPOBATh THUIOTE3y, APryMEHTHPOBATh CBOIO
MO3UIINI0, MHCHHUE;

IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEJAOBAHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEU
MaTEMaTUYECKOro 00bEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BEKTaMHU, SIBIICHUSIMH, IIPOIIECCaAMU;

CaMOCTOATENHbHO  (OPMYIMPOBATh OOOOIIEHUST W BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOJICHUS,
UCCJIEIOBAHMUSI, OIIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIECCA, a TAKKE BBIABUTATH MPEINOJIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora c nnpopmanueii:

BBISIBIISATDH Je(hUIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HAa BOMPOC U JIJISl PEILICHUS 3aa4H;

BbIOMpaTh HWHGOpPMALUI0 W3 KHCTOYHUKOB PpA3JIMYHBIX THUIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U
UHTEPIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUJIOB U (POPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, TPEACTABIATh €€ B pa3IMYHbIX (popMax, UILTFOCTPUPOBATH IpadUUECKH;

OIICHMBATh HAAEKHOCTh MH(MOPMAITUH TI0 CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue aeicTBHUA:

BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbIEC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH, OTHOUICHUN MEXIY
HNOHATUAMH, (OPMYJIMPOBATh OMpEACNICHUs] TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCHU(PUKAIIH,
OCHOBaHUS J1s1 000OIIEHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (POPMYyIUpOBaTh U MPeoOPa30BbIBATh CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIC, €IUHUYHBIE,
YacTHBIE U 00IIIHE, YCIOBHBIE;



BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (akTax, JaHHBIX, HAOTIOACHUSIX H
YTBEPKJICHUSX, IPEAIaraTb KpUTEPUHN JUIs BBISIBJICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;

JienaTb BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHAYKTHBHBIX YMO3AaKIOYEHUH,
YMO3aKJIFOUEHHUH 110 aHaJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUUYECKUX YTBEPXKACHUU (IpsMble U OT IPOTHUBHOTO),
BBICTpaUBaTh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BBIBOIBI,

BBIOMPATh CHOCOO pelleHHs] y4yeOHOU 3agauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEILECHHUS, BhIOMpaTh Hauboiiee
HOJXOJAIINH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

Pabora c nundopmanmueii:

BBISBJIATH J1e(pUIMTHI MH(GOPMALIMK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC U [ pELICHUS 3a/1a4H;

BBIOMpPAaTh HMH(POPMALMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, AaHAJIM3UPOBaTh, CUCTEMATU3UPOBATH U
MHTEPHPETUPOBATh UH(GOPMALIUIO PA3IMYHbIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYpPUPOBaTh UHPOPMALUIO, IPEJCTABIATH €€ B Pa3JINUHBIX (JopMax, WILTIOCTPUPOBATH IpapUUECcKH;

OLIEHUBATh Ha1EKHOCTh MH(OPMALIUU IO CAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJCHHUS B COOTBETCTBUM C YCJIOBHMSIMHM U LEISAMH OOIIEHUS, SICHO, TOYHO,
I'PAMOTHO BBIPAKATh CBOO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS O XOAYy PELICHUS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XO0/A€ OOCYXXIEHHMs 3a/aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl, MpoOJeMbl, peuraeMol 3ajaud,
BBICKA3bIBATh UJCH, HALICJICHHBIE HA TIOMCK PELIEHUs, COIIOCTABIIATh CBOU CY)KJIECHMS C CYKICHUSAMHU IPYTUX YYaCTHUKOB
uanora, oOHapyXMBaTh pa3jMude M CXOJICTBO IMO3ULHUH, B KOPPEKTHOM ¢opMe (opMyIHpoBaTh pa3HOTIACHs, CBOU
BO3PAKECHMUS;

MPEACTABIATh PE3YyJbTaThl PELICHUS 3a/ayd, HKCIEPUMEHTA, UCCIEIOBAHUS, MPOEKTa, CAMOCTOSITEIbHO BBIOMPATH
(dbopMaT BBICTYIIEHUS C YIETOM 3a]a4 MPE3CHTALMU U OCOOCHHOCTEHN ayAUTOPHH.



PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanms:

COCTABJIATh IUIAH, AITOPUTM PELICHUS 3aJauyM, BBIOMPATh CIIOCOO PEHIEHHS C YYETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ y4ETOM HOBOM HH(POPMAIIHUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJLJIEKT:

BJIa/IeTh HaBBIKAMH I103HABATEIbHOM pe(IECKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHM W MBICIUTEIbHBIX
IIPOLIECCOB, MX PE3YyJIbTaTOB, BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Ipollecca W pe3yJsibTaTa peleHus
MaTeMaTU4YEeCKOH 3a]1a4H;

IPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPU PEILEHUH 3a/1a4l, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD HA
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAlJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa LEIU M YCJIOBHUSAM, OOBSCHATH MPUYMHBI JOCTUKEHUS WM HEIOCTHKEHUS
PE3yNbTATOB JIEATEIbHOCTH, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kJjacce oOy4aromMics MOJYYHT CIACAYIOIIUE MPEIMETHBIC PE3yNbTaThl MO OTIACIbHBIM
TeMaM pabouel mporpaMMbl YIEOHOTO Kypca «AJiredpa U Ha4yajia MaTeMaTHYeCKOro aHAJIu3a».

YucJia 1 BBIYUCIEHUSA:

CBOOOJIHO OIEpPUPOBATh MMOHITHUSMU: PAIMOHAIBHOE YHCJIO, OECKOHEYHasi MepuoAuYecKas ApoOb, MPOIEHTHI,
HMPPALMOHATLHOE YUCII0, MHOXKECTBA PAIMOHAIBHBIX U JIEUCTBUTEIBHBIX YUCEII, MOAYJIb JEUCTBUTEILHOIO YHCIIA;

IMPUMCHSTh JIPOOM W TMPOICHTHI JJIA PEIICHHUS MPUKIATHBIX 3a7ad U3 Pa3IMUHBIX OTpaciied 3HaAHUN M peabHOM
JKU3HH;

MIPUMEHSITH TPUOIMKEHHBIE BRIYMCIICHUS, TTPaBUJia OKPYTJICHUS], MPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYUCIICHUN;

CBOOOJIHO OIEPUPOBATH IMOHATHEM: CTENEHBb C IEJbIM IMOKa3aTesIeM, MCIOJIb30BaTh MOAXOMASIIYI0 (OpMY 3alucu
JICMCTBUTEJILHBIX YUCEN JJIs1 PEIICHUS MPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JTaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(DMETUUECKII KOPEHb HaTypalbHON CTETICHHU;

CBOOOJIHO OTNEPUPOBATH MOHATHEM: CTENIEHb C PAIIMOHAIBHBIM MTOKA3aTEIEM;



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JOTapu(M YHCIIa, IeCATUIHbIC U HaTypajbHbIE JIOTapu(MBbI,

CBOOOJIHO OIIEPUPOBATH MOHATHUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO ApryMEHTa;

ONEPUPOBATH NOHATUAMM: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHUCIIOBOIO APTyMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHITUSMMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCWIILHBIE YPABHEHMSI U YPaBHEHMSI -
CJIEICTBUS, PABHOCHJIBHBIE HEPABEHCTBA,

NPUMEHSATH PA3IMYHbIE METOJbl PEIIECHUSI PAMOHAIBHBIX U APOOHO-pAllMOHANBHBIX YPAaBHEHUH, IPUMEHITh METO]I
WHTEPBAJIOB JUI PELICHUS HEPABEHCTB,

CBOOO/IHO ONEPUPOBATH MOHATUSIMHU: MHOTOUWIEH OT OJHOM MEpEeMEHHOW, MHOTOWIEH C LENbIMU KOd(p(UIIUEHTaMH,
KOPHU MHOTOYICHA, IIPUMEHATH [EJIEHUEe MHOTOYWIEHAa Ha MHOTOYIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera mis
peneHns 3a1ady;

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUI, MaTpUIla, ONPEIEIUTENb MATPUILIBI 2 X 2 U €ro
IE€OMETPUYECKUN CMBICH, HCIIONb30BAaTh CBOMCTBA OIpENENuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYEHUs, NPUMEHSTH
ONPEIEIIUTENN JUIsl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUN, MOJCIMPOBATh PEAIIBHBIE CUTYyalMU C IIOMOIIBbIO CUCTEMBI
JMHEWHBIX YPAaBHEHUM, UCCIEA0BATh NOCTPOCHHBIE MOJEIN C MOMOLIBIO MATPHIl U ONPEACIMUTENEH, NHTEPIIPETUPOBATH
MIOJTYYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI TPeoOpa30BaHUsI BbIPAKEHUM;

BBINOJIHATH NPE00pa30BaHMsI YUCIOBBIX BBIPAKEHUH, COAEPKAILUX CTENEHHU C PallMOHATbHBIM ITOKa3aTeNIeM;

UCII0JIb30BATh CBOMCTBA JIOrapr(pMOB JJIs TpeoOpa30BaHus JTOTapu(MUUECKIX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHATIBHBIE, TOKA3aTENbHbIE U JOrapu(PpMUUYECKUe ypaBHEHUS, HAXOAUTh
UX PELICHUS C TOMOIIBIO0 PABHOCWIBHBIX NIEPEXO0/IOB WA OCYILECTBIISAA IPOBEPKY KOPHEM;

IPUMEHATHh OCHOBHbIE TPUTOHOMETpHUECKHE (POpMyIIbI AJisi PpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBHIPAKEHUMH;

cBOOO/IHO ONEpUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPUMEHSATh HE0OXOauMble (POPMYJIbI IS
pelIeHns] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHUN;

MOJICJIUPOBATh pealbHbIE CUTYAllMM Ha SI3bIKE anreOpbl, COCTABISATh BBIPAYKEHUS, YpPaBHEHHUs, HEPABEHCTBA IO
YCIIOBHIO 33J]a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAaHUEM amnmapara aareOphl.

DOyHKuUU U rpadpuKu:



CcBOOOJIHO OMEpPUPOBATh MOHATHSAMH: (QYHKIHS, CHOcOoObl 3afaHust (YHKIMH, B3aUMHO OOpaTHbIE (PYHKIIHH,
KOMIO3UIHS PYHKIHA, TpaduK yHKIINH, BBIMOIHITH dJIeMEHTapHbIe TpeoOpa3oBanus rpadukoB QyHKIUHI;

cBOOO/IHO OMNEPHUPOBATh MOHATHSAMH: OOJIACTH OINpPEAENCHUs U MHOXKECTBO 3HaueHWW (YHKIMU, HyIH (QYyHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBATh MOHATUAMH: YETHbIE M HEUETHBIE (DYHKLIMH, MEPUOAUYECKHE (PYHKIMH, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, MaKCUMYMbl U MUHUMYMbI (DYHKIMH, HauOojblllee W HAaUMEHbIIEe 3HaYeHHE (DYHKIMU Ha
IPOMEXKYTKE;

CBOOO/IHO OINEpPUPOBaTh MOHATUSAMU: CTENEHHas (QYHKIMS C HaTypajibHbIM M I€JIBIM IOKa3aTelieM, TIpaduk
CTENIEHHON (DyHKUMU C HaTypaJIbHbIM U IIE€JIbIM IOKa3aTeneM, rpaduk KOpHsA N-of cTeneHu Kak (QyHKIMH OOpaTHOM
CTEIICHU C HATYPaJIbHBIM [T0OKA3aTEeJIeM;

ONEepPUPOBATh TMOHATHAMH: JUHEHHAs, KBagpaTHuHas W APOOHO-IMHEHHAs (QYHKIHMH, BBIIOJHATH JJIEMEHTapHOE
WCCJIEIOBAaHHUE U TTOCTPOCHUE UX IpauKoB;

cBOOO/IHO ONEpUPOBATh MOHATUSAMHU: IOKa3aTesbHas M Jjorapudmuueckas (yHKIUHM, UX CBOMCTBAa U Trpadukw,
UCIOJIb30BaTh UX IpadUKH JUIsl pELIeHUs YPaBHEHU;

CBOOOJIHO OIEPHPOBaTh TMOHSATUSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTh, ONPEICICHUE TPUTOHOMETPUUECKUX
(yHKUHIA YUCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku (pyHKIUN 7S MCCIIETOBAaHUS MPOIECCOB M 3aBUCUMOCTEH MPH PEIIeHUH 3a/ad U3 JAPYTUX
y4€OHBIX MPEAMETOB U peaJIbHON KU3HH, BbIpaKaTh (POPMYyJIaMH 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMU: apuPMETHUYEeCKas U TreoMeTpuuecKas Mporpeccus, OECKOHEUHO YObIBarolas
reoMeTpuyecKass TPOTPECcCUsi, JTUHEHHBIA M OSKCIOHCHIMAIBHBIM pPOCT, (QOpMyJa CIOXHBIX TIPOIEHTOB, HMETh
IpEJICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH ISl pEIICHUS PealIbHbIX 3a]au MPUKIAJHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITUSIMU: TOCIEI0BATEIbHOCTD, CIIOCOOBI 33/1aHUS MTOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U
OTpaHUYEHHBIC TIOCIECIOBATEIBHOCTH, TOHMMATh OCHOBBI 3apOXKICHHS MaTEeMAaTHMYECKOTO aHalu3a Kak aHaiam3a
OCCKOHEYHO MAJIBIX;



cBOOO/ZIHO ONEPUPOBATH MOHATHUAMU: HEMPEPBIBHBIE (DYHKIMH, TOUYKH pa3pbiBa rpaduka (yHKIUH, ACUMOTOTHI
rpaduka QyHKINH;

cBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3Ke, MPHUMEHSTh CBOWCTBA HEMPEPHIBHBIX
(GyHKIMI 115 perieHus 3a1ay;

cBOOOJ/IHO OIIEPUPOBATh MOHATUSIMU: TIEPBast U BTOpasi MPOM3BOJHbIE (YHKIUH, KacaTeabHas K rpaduKy QyHKIHUHY;

BBIUUCIISATh MPOU3BOAHBIE CYMMBbI, TPOM3BEICHHUS, YACTHOTO M KOMIO3MUIIMH JABYX (YHKIIHH, 3HATH MPOU3BOJHBIC
AJIIEMEHTApHbBIX (PYHKIUN;

UCIIOJIb30BaTh T€OMETPUUECKUH U (PU3NUECKHI CMBICI IPOU3BOAHOM AJIsl PELLIEHUS 3aay.

MHokecTBa H JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSIMU: MHOYKECTBO, ONIEPALIUN HAJl MHOYKECTBAMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT JJisl OMMCAHMS PeajbHBIX MPOLECCOB U SIBICHUM, IPU PEIICHUU
3a/1a4y U3 JPYruxX y4eOHbIX MPEIMETOB;

cBOOO/IHO ONEPUPOBATH NMOHATUAMHU: OIpPEAEICHUE, TEOpEMa, ypaBHEHUE-CIEICTBUE, CBOMCTBO MAaTEeMaTHYECKOTO
00BEKTa, I0KA3aTeIbCTBO, PABHOCUIJIbHBIE YPABHEHHS U HEPABEHCTBA.

K konity 10 kiaacca mo reoMeTpumn 00y4aroIUiics HAYYUTCS:
CBOOOIHO ONEpUPOBATH OCHOBHBIMU TMOHSATHSMH CTEPEOMETPUM TMPU pPELIEHUH 3aJad M IPOBEICHUU
MaTeMaTHYECKUX PacCyKICHUH;
IPUMEHATH aKCHOMBI CTEPEOMETPUH U CICACTBHS U3 HUX MPU PEIICHUU T€OMETPUIECKIX 33]1aY;
KJIaCCU(PUITMPOBATH B3aUMHOE PACTIOJIOKEHUE MPSMBIX B TIPOCTPAHCTBE, MIIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE;
CcBOOOIHO ONEPUPOBATh MOHSATUSMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKIY MPSMBIMHU B MPOCTPAHCTBE,
MEXY NMPSIMOM U IUIOCKOCTHIO;
CcBOOOHO ONEPUPOBATH MOHATHUSMHU, CBI3aHHBIMU C MHOTOTpPaHHUKAMU;
cBOOOMHO  pacrio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (TMpW3Ma, MHpaMuia, MPSMOYTOJIBbHBIN
napajuienenunesn, Kyo);
KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBaHUS IS Kilaccu(ukaIum,



CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB ILIOCKOCTHIO;
BBITIOJTHSTh MapajuIeNIbHOE, ICHTPATLHOE W OPTOTOHAIBHOE MPOSKTHPOBaHWE (DUTYp HA TUIOCKOCTbH, BBHITIOJIHSTH

n300pakeHus GUTYpP Ha TIOCKOCTH;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB pPa3IUYHBIMU METOJAMH, BBIMOJHITH (BBIHOCHBIC) IUIOCKHE YEPTEkKU U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIISITh IUIOMIAJIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpuU3Ma, MHUpaMKlia), TEOMETPUUECKUX Tel C
npuMeHeHueM HopMy;
CBOOOJTHO OMEPUPOBAThH MOHATUAMH: CHUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh CUMMETPHH, IIEHTP,
OCb U IJIOCKOCTh CUMMETPHUH (PUTYPHL;
CBOOOJTHO OTEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOpJMHATAM B IPOCTPAHCTBE;
BBITIOJIHSATD JICUCTBUS HaJl BEKTOPaMHU;
pemarh 3aJayd Ha JI0KAa3aTelbCTBO MATEMAaTHUYECKUX OTHOIICHUN W HAXOXKIACHUE T€OMETPUUECKUX BEIWYUH,
MPUMEHSISI M3BECTHBIE METOJIbl TMPU PEIICHUM MaTEMAaTUYECKUX 3a7ad ITOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTU;
MPUMEHSITh MPOCTEUIIINE MPOTrPpaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4;
U3BJIEKAaTh, MPEOOPa30BbHIBATh M MHTEPNPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX
dburypax, npeJCcTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;
MPUMEHSTH MOJIyYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U AHAIU3UPOBATH PEalbHbIE CUTYallMU, NPUMEHSTH
W3YYCHHBIC TIOHATUS B TMPOIECCE TOWCKA PEHICHUS MaTeMaTH4eCKu CGHOPMYJIUPOBAHHOM TPOOJIEMBI,
MOJICITUPOBATh PeajbHbIC CUTYAIlMH Ha SI3bIKE TEOMETPUH, UCCIEI0BATh TOCTPOCHHBIC MOJICNIA C UCIIOJIb30BaHUEM
TCOMETPUYECKUX TIOHSATHUH M TEOopeM, afmapara aiareOpbl, pemaTh MNPAKTHUYEeCKUE 3a7add, CBS3aHHBIE C
HaxX0>XJICHUEM F€OMETPUUYECKHUX BEJINYUH,;

UMETh TIPENICTAaBIIeHNs 00 OCHOBHBIX JdTamax pPa3BUTHs T€OMETPUM KaK COCTaBHOM 4acTu (PyHIaMEHTa pPa3BUTHS

TEXHOJIOTUM.

K koniy 10 ki1acca mo Teopuu BepOATHOCTH M CTATUCTUKHU O0YYaIOIIUNACS HAYYUTCS:



cBOOOJIHO OMEpUpOBaTh MOHATHSAMH: Tpad, TIOCKUN rpad, cBA3HBIA Tpad, myTh B rpade, Lenb, IUKI, JAECPEBO,
CTEIICHb BEPIIMHBIL, IEPEBO CIyYalHOTO IKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: CIy4YallHBIM 3KCIEPUMEHT (OMbBIT), CIy4alHOE COOBITHE, 3JIEMEHTAPHOE
cllydailHO€ COOBITHE (PJIEMEHTAapHBIM MCXOJ) CIy4alHOTO OIbITa, HAXOAWTb BEPOATHOCTH COOBITHMM B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HAXOAUTh U (POPMyIHpPOBATH COOBITHS: MIEpeceueHne, O0bEANHEHNE JaHHBIX COOBITHI, COOBITHE, TPOTUBOIOIOKHOE
JAHHOMY, WCIIOJb30BaTh JUarpaMmbl Dijepa, KOOPAUHATHYIO MPAMYIO JJIsl PEIICHHs 3a]iay, MO0JIb30BaThCs (HOPMYIION
CJIO’KEHUS BEPOSITHOCTEM JIJIsl BEPOSITHOCTEH IBYX U TPEX CIIydallHBbIX COOBITU;

ONEpPUPOBATh TMOHATUSMHU: YCIOBHAas BEPOSATHOCTb, YMHO)XCHHE BEPOSTHOCTEW, HE3aBUCHUMBIE COOBITHS, JIEPEBO
CIIy4allHOTO SKCIIEPUMEHTA, HAXOJIUTh BEPOSITHOCTH COOBITHI C MOMOUIbIO NMpaBUiIa YMHOXEHHMs, JepeBa CIydailHOro
OIbITa, UCIOJIb30BaTh (POPMYITY IMOJTHOU BEPOATHOCTH, (opMyiy baileca npu penieHnu 3a1ad, ONpeaeisaTbh HE3aBUCUMOCTh
cOOBITHI O (hOpMYyJIE U IO OPraHU3aIMH CIIYYaiiHOTO SKCIEPUMEHTA;

OPUMEHATh HM3yYEHHblE KOMOWHATOpPHBIE (OPMYJBl AJI IMEPEUYUCICHHUS SJIEMEHTOB MHOMKECTB, 3JEMEHTAPHBIX
COOBITHH CIIy4aifHOTO OMBITA, PEIICHHS 3a71a4 110 TEOPUU BEPOSITHOCTEH;

CBOOOJHO OINEPUPOBATH MOHATUSIMH: OMHAPHBIN CIy4ailHbI ONBIT (MCIBITAHUE), YCIEX W HeyJada, He3aBUCHUMBbIE
UCIIBITAaHUS, CEPUsSl UCIBITAHUM, HAXOJUTh BEPOATHOCTU COOBITUW: B CEpUU MCMBITAHWUN JI0 MEPBOTO ycCIexa, B Cepuu
UCIIBITaHUI bepHysuH, B ONbITE, CBI3aHHOM CO CITy4ailHBIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOO/IHO  ONEpUPOBaTh MOHATHSAMH: CiIy4yailHas BEJIWYMHA, paclpeleleHue BEpOSATHOCTEW, Jauarpamma
pacnpezeneHus, OnHapHasl ciyyaiiHasi BeJIMYMHA, TEOMETPHUUECKOe, ONHOMHAIIbHOE pacpe/IesieHue.

TEMATHUYECKOE IINTAHUPOBAHMUME 110 AJITEBPE

DJIEKTPOHHBIE
Ne HaunmenoBaHue pa3ieiioB u (uudposbie)
n/m  TeM NPpOrpaMMbl Konu4yecTtBo yacoB  o0pa3oBaTesibHbIE

pecypcebl



Kourpoubnbie IIpakTHyeckue

Bcero
padoThI padoThI

MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
MHorouiensl. PaiinonanbHble ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CHUCTEMbI IMHEHHBIX YPaBHEHUN
) .C

ymicus i rpacuicit. CTeneHnas pymius ¢ 12 1 https://resh.edu.ru/
LEJIBIM TOKa3aTelleM
A i N-oi .

pudMeTHIECKH KOpEHb N-0if CTENEeHU 15 1 httos://resh.edu.ru/
HppanmonansHble ypaBHEHUS
IT !

okaszarenbHast pyakus. [TokazarenpHbie 10 1 httos://resh.edu.ru/
ypaBHEHUS
Jlorapudariccica pymus. 18 1 https://resh.edu.ru/
Jlorapugmuueckue ypaBHEHHS
TpuronomeTpruueckue BbIpaXKEHUs U yPaBHEHUS 22 1 https://resh.edu.ru/
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 1 https://resh.edu.ru/
HenpepriBabie ¢pynkimu. [IpousBonnas 20 1 https://resh.edu.ru/
IT 000

OBTOPeHHe, 0000111eHe, cucTeMaTU3aIus 5 5 httos://resh.edu.ru/
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

TEMATHUYECKOE IINTAHUPOBAHHUE 110 'TEOMETPUH

10 KJIACC
HaunmeHnoBanue KonuyecTBo yacos

Ne DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIC
pa3esioB H TeM Kourpoabubie IIpakTnyeckue

n/n Bceero pecypcbl

nporpaMmMbl padoThI padoThl


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

BBeneunue B
CTEPEOMETPHUIO

Bzanmnuoe
pacnoJiokKeEHNE
HpHMBIX B
MIPOCTPAHCTBE

[TapannenbHOCTD
TPSIMBIX H
TJIOCKOCTEN B
MIPOCTPAHCTBE

[TepnieHIUKYIAPHOCTD
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

5 VYTiIBl ¥ paccTosHUSA

6 MHororpaHHUKH
Bexkrops! B
IIPOCTPAHCTBE
IToBTOpEHwME,
00o011eHne U

cUCTeMaTHu3aIus
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

23

25

16

12

102

https://resh.edu.ru/subject/17/10/?ysclid=In2qo4h1mg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2qo4h1mg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2go4h1mqg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2qo4h1mg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2go4h1mg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2qo4h1mg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2go4h1mg99440710

https://resh.edu.ru/subject/17/10/?ysclid=In2qo4h1mg99440710

TEMATHUYECKOE IINTAHUPOBAHME I1O Teopuu BepOATHOCTH M CTATHCTHKE


https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710
https://resh.edu.ru/subject/17/10/?ysclid=ln2qo4h1mg99440710

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

DneMeHThl Teopun rpados

CriyuaiiHbl€ OIBITHI, CIIy4aiiHbIE
COOBITHUS U BEPOSITHOCTH COOBITHIA

Omneparuu HaJ MHOKECTBAMHU U
coObITHsIMH. CIIOXKEHUE U
YMHO>KEHHUE BEPOATHOCTEH.
VYcnoBHas BEPOSTHOCT.
HezaBucumeblie coObITHS
DneMeHTbl KOMOMHATOPUKH
Cepun nocnenoBaTeIbHbBIX
ucnblTanui. Mcnsitanus
bepnynnu. Cinydaiinblii BEIOOp U3
KOHEYHOUN COBOKYITHOCTH
CrnyuaiiHble BEIMUUHBI U
pacnpeneneHus

OBIIEE KOJIMYECTBO YACOB MO PO
I'PAMME BEPOSITHOCTDH

OBIIEE KOJIMYECTBO YACOB I1O PO

rPAMME MaTemaTuka 10 kjiacc

KoauuecTBO 4acoB

Beero KonTposabHubie
padoThI
3
3
)
4 1
5
14 1
34 2
272 18

IIpakTn4yeckue
padoThI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

https://m.edsoo.ru

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/




