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IMNOACHUTEJIBHASA 3AIIMCKA



VYueOnbIii npeameT «MaTeMaTHKa» peain3yeTcs Ha yriIyOJICHHOM YPOBHE M BKITHOUACT
ydeOHbIE KypChl: «Anredpa W Hadajga MaTeMaTUYeCKOro aHammi3ay, «l eomeTpusi»,
«BeposATHOCT U CTAaTUCTHKAY.

OcHOBHOM (opMOit 00yUeHUS SABISETCS YPOK, B TOM YHCIIE C TIPUMEHCHUEM
AIIEKTPOHHOTO O0yUYEHHMS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHUM.

Peanuzarus BOCIUTATEIEHOTO MOTCHIIMAIA YPOKA 3aKII0YAETCS B CIICAYIOIIEM:

* YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUH MEXTy YIUTEIEM B 00YJIarOITUMUCS;

* MoOYy>KJIeHHE 00yUaroIIMXcsl COOMIOIATh Ha YPOKE OOIIECTPUHSITBIE HOPMbI TTOBEACHUS,
mpaBuiIa OOIICHHS CO CTAPIIMMH M CBEPCTHUKAMU TIPUHIIAITB YIeOHON TUCIUILTAHEI |
CaMOOPTaHU3AIINH;

* PUBJICYEHUE BHUMAHMS O0yYAIONTUXCS K [ICHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
ypOKax SIBICHUH, OPraHU3aIis X padOTHI C TIOJyd4aeMOl Ha YPOKE COIUAIbHO 3HAYNMMOU
uHbOopMaInei;

* HCTIOJIH30BAaHNE BOCITUTATEIHHBIX BO3MOKHOCTEH COMIEpyKaHMsI YIEOHOTO TIpeIMeTa
yepe3 IEMOHCTPAIMI0 00YYarOIUMCS TPUMEPOB OTBETCTBEHHOTO, TPAXkKIAHCKOTO
MOBEJICHMS;

* MPUMEHEHHE Ha YPOKE TPYMIIIOBOM paObOTHI WM PaOOTHI B ITapax, KOTopasi yuuT
00y4aroImuxcsi KOMaHIHOM paboTe U B3aUMOJICHCTBHIO;

* OpTraHMU3aITUs TTIOMOIIH HEYCIICBAIOIINM OJHOKIACCHUKAM, JAFOIICH 00yJaronuMcs
COIMATPHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOMN TTOMOIITH;

* HTHUIIMMPOBAHUE U TIOJZIEPKKA JIEATETLHOCTH O0YUaIOIIMXCs B paMKaxX peaanu3aiuu
UMHU MUHHU-TIPOEKTOB, YTO JACT O0YYaIOMUMCS BO3MOXHOCTh TIPUOOPECTH HaBBIK
reHepupoBaHUs U 0POPMIICHHS] COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHHOTO OTHOIIECHUS K
YY)KUM UJESIM, HaBBIK ITyOJTMYHOTO BBICTYIUICHUS TIEPEN ayTUTOPHUEH, apTyMEHTUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKU 3PCHUS;

Ha ypoxkax y oOy4darommxcsi pa3BUBAOTCSl HABBIKA COTPYIHUYECTBA, KOMMYHUKAIIUH,
COIMATPHOW OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHYECKH MBICTUTh, OTICPATUBHO H
Ka4eCTBEHHO peIIaTh MpOOIeMBbI.

VYueOHbIl Kypc «AJIredpa U HaYajia MaTeMaTHYeCKOr0 aHAJIM3a» SBIISICTCS OJHUM U3
HauOoJiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiero oOpa3zoBaHMs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEUYMBACT MHCTPYMEHTAJIBHYIO 0a3y Il M3YYCHHS BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYTrOd CTOPOHBI, POPMHUPYET JTOTUUECKOE M aOCTPAKTHOE MBIILICHHEC
oOydJaroIuxcs Ha ypoBHE, HEOOXOIUMOM JJII OCBOCHUS MH(OPMATHKHU, OOIIECCTBO3HAHUSA,
UCTOPUU, CIIOBECHOCTHM W JPYTrUX JTUCHUIUIMH. B pamkax mgaHHOTO y4eOHOTO Kypca
oOydJaromifecss OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIIHPYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

VYuebnblil Kypc anreOpbl 1 HaYaJl MAaTEMaTUYECKOTO aHaJIN3a 3aKJIaJIbIBA€T OCHOBY JIJIst
YCHENIHOTO OBJAJICHUSI 3aKOHaMU (U3UKUA, XUMUHU, OHMOJOTHUH, TOHUMAaHUS OCHOBHBIX
TEHJCHIINN Pa3BUTHS SKOHOMHUKH W OOIIECTBCHHOW JKU3HU, MO3BOJISET OPHCHTHPOBATHCS B
COBPEMCHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPECHHO HCIIONIB30BATh WX IS
TanbHEHIIero oOpa3oBaHWS W B TIOBCEAHEBHOW JKM3HH. B TO e BpeMs OBJIaJcHHC
aOCTPAaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKIIUSAMH aareOpbl W MaTeMaTHYEeCKOTO
aHaNM3a pa3BHBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTHHHOCT,
JTIOKa3bIBaTh YTBEPXKACHUS C TTIOMOIIBIO HHIYKIIMHM M PAacCyXIaTh JICTyKTUBHO, UCITOJIb30BaTh




0000111eHNe U KOHKPETU3AlNI0, aOCTparupoBaHUe U aHAJOTHIO, (POPMHUPYET KpEeaTUBHOE U
KPUTHUECKOE MBIIILICHHUE.

B xoxe u3ydyenus yueOHOro kKypca «Anredpa M Hadajia MaTeMaTHYECKOTO aHaIU3a»
oOyJaromuecs: MOoIy4aroT HOBBIM OMBIT PEIICHUs MPUKIATHBIX 3a/1ad, CaMOCTOSTEIBHOTO
IOCTPOEHHUSI MaTEMaTHUYECKUX MOJENEH peabHbIX CUTyalluil, HHTEPIPETALUU TOJyUYEHHBIX
pELICHUH, 3HAKOMSTCSI ¢ PUMEpPaMH MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VY4eOHbIl Kypc 00nazaeT 3HAYUTEIbHBIM BOCIMTATENIBHBIM IMOTEHIIMAIOM, KOTOPBIH
peanu3yeTrcsi Kak 4epe3 yuyeOHbId MaTepuaj, CIOCOOCTBYIOIINN (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk W dYepe3 crneuuuky ydeOHOM [eATeIbHOCTH, Tpedyromei
NPOAODKUTEILHOW KOHIIGHTpPAIlMM BHUMAHUS, CaMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYCHHBII pe3ylbTar.

B ocnoBe meTonuku oOydeHus anreOpe U HavyajlaM MaTEMaTHUYECKOTrO aHaIHM3a JICKUT
JeSATEIIbHOCTHBIN PUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hayala MaTeMaTHYECKOIO aHaIu3a»
BBIJIEJICHBl CJIEAYIOUINE COJEpPKATEIbHO-METOANYECKUE JTUHUM: «Yucia U BBIYMCICHUS,
«DyHKIUYU U TpaduKn», «Y paBHEHUS U HEPaBEHCTBay», «Hauana MaTeMaTHueCKOT0O aHaIU3a,
«MHOXecTBa 1 IOTHKa». Bce OCHOBHBIE CO/lepKaTeIbHO-METOINIECKUE TMHUN U3y4YatoTCs Ha
NPOTSHKEHUU JIBYX JIET 0Oy4YeHHUS Ha YPOBHE CpPEAHEro 00Iero oOpa3oBaHUs, €CTECTBEHHO
JIOTIONHSSL APYT APYra W MOCTENEHHO HACHIIasCh HOBBIMA TE€MaMH U pasnenamu. J{aHHBIHI
y4eOHBIA KypC SIBISIETCSA HHTETPATUBHBIM, IOCKOJBKY OOBEIWHSET B cebe cojepikaHue
HECKOJIbKMX MaTeMaTU4YeCKUX JUCHMIUIAH, TaKuX Kak anredpa, TpPUTOHOMETpHS,
MaTeMaTHYECKUW aHalu3, TeOpus MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. [lo mepe
TOT0, KaKk 00ydaromuecs: OBJIaJEBAIOT BCE OoJee MUPOKUM MAaTEMaTHUYECKUM armapaToM, y
HUX  [IOCJIENOBaTeNbHO  (OPMHUPYETCS U COBEPUICHCTBYETCSI ~ yMEHHME  CTPOUTH
MaTEeMaTHUYECKyl0 MOJENb pPEabHOM CHUTyallud, MNPUMEHSATh 3HAHUS, MOJYYEHHbIE NpU
U3y4€HHH Y4YeOHOro Kypca, JUisl pELIEHUS CaMOCTOSTENbHO  C(HOPMYIUPOBAHHON
MAaTEMaTHYECKOM 3a/1a4t, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYeCcKass JUHUS «Yucna W BBIYMCIEHUS»  3aBeplIacT
(dbopMUpOBaHNE HABBIKOB MCIIOJIb30BAHUS ICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00111€T0 00pa3oBanus. Ha ypoBHe cpegHero ooiiero oopaszoBanusi ocodoe
BHUMaHUE yJensieTcsi GOPMUPOBAHUIO HABBIKOB PAIMOHATBLHBIX BBIUMCICHHMA, BKITFOYAIOIINX
B ce0s HCHONMb30BaHWE pa3NUYHBIX (OpM 3ammMcu 4YmMcha, yMEHHE JeNaTh MPUKHIKY,
BBITIOJHATh MPUOIMKEHHBIE BBIYHCICHUS, OICHUBATh YUCIIOBBIE BBIpaKEHUS, paboTaTth C
MaTeMaTUYECKUMU KOHCTaHTaMH. 3HAKOMbIE OOYYaIOUIMMCSI MHOXKECTBAa HATypaJIbHBIX,
LEJBIX, PAIIMOHANBHBIX U JEHCTBUTENIBHBIX YHCEI JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX
yucell. B Kax0M U3 3TUX MHOKECTB PacCCMaTPUBAIOTCSA CBOMCTBEHHBIE MY CHEIM(PUUECKUE
3aJ1a4yM ¥ OTlepaliu: AeJIeHUE HaIleJI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE I[€JIbIX YHCET,
0co0ObIe CBOMCTBA pallMOHANBHBIX M UPPAIlMOHATIBHBIX YHCEN, apu(hMEeTHYECKUE Onepanuu, a
TaKk)K€ H3BJICUYCHHE KOPHS HATypajlbHOW CTEMEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocineaoBaTeIbHOMY PACHIMPEHUIO0 Kpyra MCHOJIb3yEMbIX UHCET U 3HAKOMCTBY
C BO3BMOXKHOCTSIMH WX TPUMEHEHHUS JJs PeHIeHUS pasIudHbIX 3aaad  GopMUpyeTCs
NpECTaBICHUE O €IMHCTBE MATEeMAaTHKH KaK HAayKd M €€ poJd B TOCTPOSCHUH MOeei
peabHOr0 MUPa, IIUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIHS.

Jluanst «YpaBHEHUS M HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUH BCero oOydeHus Ha
YpOBHE CpeaHero o0miero oOpa3oBaHus, MOCKOIbKY B Kaxkaom pasnene [Iporpammbl



MPETYyCMOTPEHO pEIIeHUE COOTBETCTBYIONIMX 3amad. B pe3ynbrare oOydarommecs
OBJAJIEBAIOT PA3JUYHBIMU METOJAMU PEUICHUS PAlUOHAIBHBIX, HPPALUOHAIIBHBIX,
MOKA3aTeNbHbIX, JOTapU(PMUUYECKUX U TPUTOHOMETPUUYECKUX YpPAaBHEHUM, HEPaBEHCTB WU
CHUCTEM, a TaKXke 3aJad, cojepkamux mnapamerpsl. [lomydeHHBIE YMEHHUS UIMPOKO
UCIIOJB3YIOTCSL TIPU UCCIICIOBAHUU (PYHKIMI C TMOMONIBI0 MPOU3BOJHOM, MPU PEIICHUU
NPUKIAIHBIX 3a7a4 W 3aJad Ha HaX0XKJACHUE HaAuOOJbIIMX M HAUMEHBIIUX 3HAYCHUM
dbynkuuu. JlaHHas conep:kaTesibHasi JMHUS BKIIOYAET B ce0sl Takke GOpMUPOBAHUE YMEHUMN
BBITIOJIHATH pacy€Thl Mo (opmysiaM, NpeoOdpa3oBaHusl PALMOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKECHHUM, a TaKKE BBIPAXKEHUW, COJAEpKAIIUX CTEINEHH W
gorapudmel. braronaps u3ydeHuo aareOpandyeckoro Marepuana MpOUCXOAUT JalibHEnIee
pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBINIICHUSI 00yYaroumxcs, (popMUPYIOTCS
HABBIKHU JICTYKTUBHBIX PACCYKJICHUM, paOOThI C CUMBOJBHBIMH (OpMaMH, MPEIACTaBICHUS
3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEW B BHJIE PABEHCTB M HEPABEHCTB. AJreOpa Mpeasiaract
3 PeKTUBHBIE UHCTPYMEHTHI JJIsl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajlad,
HarJISIAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTeabHO-MeTOANYECKast TUHUS «DYyHKIMHU U TpadUKU» TECHO MEPEIyIeTaeTcs ¢
JIPYTUMHM  JIMHUSIMM ~ Y4E€OHOTO Kypca, TIOCKOJIBKY B  KaKOM-TO CMBICJIE  3aJaéT
MOCJIEAOBAaTEIbHOCTh M3YUYEHHs MaTepuana. V3ydeHue CTemneHHO#, MNOoKa3aTelbHOM,
jJorapuMUYECKOH W TPUTOHOMETPUYECKUX (PYHKIMHA, HMX CBOMCTB U T'paUKOB,
UCIIOJIb30BaHue (YHKIMMA JIJIsT PEIICHUs 3a/1a4 U3 JIPYTUX YY4EOHBIX MPEIMETOB U peabHOU
YKU3HU TECHO CBSI3aHO KAaK C MAaTEMAaTUYECKUM AHAIM30M, TaK U C PELICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3ToM GoJbliioe BHUMaHUE yAenseTcss (GOPMUPOBAHUIO YMEHUS BbIpaXKaTh
dbopMmynamMu 3aBUCHUMOCTH MEXIY Pa3UYHbIMU BEJTUYMHAMH, WCCIEAOBATH MOJIYYCHHBIC
dbyHKIMUA, CTpouTh HX Tpaduxku. Marepuan 3TOW coAepXKATEIbHOW JIMHUM HalleJIeH Ha
pa3BUTHE YMEHUHN U HABBIKOB, MTO3BOJISIFOIIMX BbIpaXaTh 3aBUCUMOCTH MEXy BEIUUYMHAMHU B
pazuuHoOi hopme: aHATUTUYECKOU, rpaduyeckoit u cioBecHoM. Ero nsyuenue cnocooCcTByeT
Pa3BUTUIO AITOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTU K OOOOIIEHUIO U KOHKPETU3AIH,
MCIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas nuHus «Hauana MaremMaTH4eckoro aHain3a» Mo3BOJISIET CYIIECTBEHHO
pacHIMpUTh KPYT KaK MAaTEMaTUYECKUX, TaK U IPUKIIAIHBIX 33]1a4, JOCTYTHBIX 00Yy4JaIomuMCs,
TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTh CTPOUTDH TpadUKH CIOKHBIX (PYHKITUHN, OTPEIESAThH
X HauOOJIbIIIME M HAUMEHBIINE 3HAUEHHUS, BBIYUCIATH IUIOMAAN (GUryp m oOBEMBI Te,
HaxOJUTh CKOPOCTH U YCKOpEHHUs IpoueccoB. JlaHHas colepxaTeiabHasl JIMHUS OTKPBIBAET
HOBBIE BO3MOKHOCTH ITOCTPOCHUSI MATEMATUYECKUX MOJICIIEN pealIbHBIX CUTYaIIHil, TO3BOJISET
HaxXOJUTh HAWIyylllee PEIICHUE B MPUKJIATHBIX, B TOM YHCIE COIMATIbHO-IKOHOMHUYECKUX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYECKOr0 aHaju3a CIIOCOOCTBYET Pa3BUTUIO
a0bCTpakTHOTO, (HOPMAJIBLHO-JIOTUYECKOTO M KPEAaTUBHOTO MBINUICHUS, (HOPMHUPOBAHUIO
YMEHUM pacrno3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaronuecss y3HAIOT O BBIJAOIIMXCS pPe3ysbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpax.

ConepxxaTenbHO-MeTOAMYECKas JUHUS «MHOXeCTBa U JIOTHKA» BKIIOYaeT B ce0s
AJIEMEHTHl TEOPUM MHOXKECTB M MAaTEeMaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMAaTHKU W TpeJiaraloT Hanbosee
YHUBEPCAIBHBINA S3bIK, OOBETUHSIONIMA BCE Pa3fesibl MATEMAaTHKU U €€ TPWIOKEHUN, OHU
CBSI3BIBAIOT pa3Hble MATEMATHUYECKUE NUCIUIUIMHBI U UX MPUIIOKEHUS B €IUHOE ILETIOE.
[ToaTOMYy Ba’KHO JJaTh BO3MOXKHOCTH 00y4aronieMycsi HOHUMaTh TEOPETUKO-MHOKECTBEHHbIN



SI3BIK COBPEMEHHOM MaTEMAaTHUKH U UCIIOJIB30BATh €T0 JIJISI BRIPAKEHUSI CBOUX MBICIIEH. [[pyrum
BaKHBIM MPU3HAKOM MAaTEMAaTHUKH KaK HayKH CIIeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000CHOBAaHWUW W CIICIOBAaHUE OMPEACICHHBIM IIpaBUjaM TIOCTPOCHHS JIOKA3aTEIbCTB.
3HAKOMCTBO C DJICMEHTAMH MAaTeMAaTHYECKOW JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO JIOTHIECKOTO
MBIIIJICHUS 00yYarOIINXCs, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS HA OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM kypce «Anrebpa ¥ Hadajlla MaTeMaTUYECKOrO aHAM3a» MPUCYTCTBYIOT
OCHOBBl ~MAaTEMAaTHYECKOTO  MOJIETUPOBAHMS, KOTOpbIE€ TMPHU3BAHBI  CIOCOOCTBOBATh
(GbOopMHPOBAaHKIO HABBIKOB MOCTPOCHUS MOJENICH pealIbHbIX CUTyallui, MCCIIEIOBAHUS ITHX
MojieJield ¢ TMOMOIIbIO amnmapara ajreOpbl U MaTeMaTUYECKOro aHalu3a, WHTEpIpeTaIuu
MOJIYYCHHBIX pe3ysibTaToB. Takue 3ajaHusl BIUIETEHBl B KXKIbIM U3 pa3iesioB MPOrpaMMBbl,
MTOCKOJIBKY BECh MaTeprall yaeOHOTO Kypca ITUPOKO UCTIONB3YETCS ISl PEIICHUS TPUKIIaTHBIX
3amad. Ilpu pemeHnn peajdbHBIX MPAKTHUECKHX 3a7ad  O0O0ydaromuecs pPa3BUBAIOT
HaAOJFOIaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCTIOIL30BATh
aHAJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh MpobOseMy. JleaTenbHOCTh TI0 (POPMUPOBAHUIO
HABBIKOB PEIICHUS TPUKIAIHBIX 3a7ad OPTraHU3yeTCs B MPOIECCE HM3YYCHHS BCEX TEM
y4e0HOTO Kypca «Anredpa 1 Hayasla MaTeMaTHIECKOTO aHaTN3ay.

VYuebnsiii kypc «['eomeTpusi» ABiIsIeTCs] OAHUM U3 0a30BBIX KypPCOB HAa YPOBHE CPETHETO
oOmiero o00pa3oBaHUs, TaKk Kak OOECIEUYMBAET BO3MOXKHOCTh U3YUYCHUS JIUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpaBJICHHOCTU M TMPEAMETOB T'YMaHUTApHOTO LUKIa. [lockonbky
JIOTUYECKOE MBIIUICHUE, (opMupyeMoe pu U3ydeHUU O0yUYaroIIUMUCS MOHATUMHBIX OCHOB
T€OMETPHUH, MPHU JT0KA3ATEIBCTBE TEOPEM M TTOCTPOSHUH IETIOYKH JIOTHUECKUX YTBEPIKIACHUI
pU pEIIEHUH TEOMETPUUYCCKUX 3a7ad, YMEHHE BBIABUTATh M OINPOBEPTaTh THUIIOTE3BI
HETOCPEJICTBEHHO HWCIIOJB3YIOTCS TIPH PEIICHUHM 3a/1ad €CTECTBEHHO-HAYYHOTO IIMKIA, B
YaCTHOCTU (PU3UUECKUX 3aj1a4.

[{eas ocBoeHUs mporpaMmbl yaeOHOTO Kypca «['eomeTpus» Ha yriayOa€HHOM ypOBHE —
pa3BUTHE MHAMBUAYAIBHBIX CIIOCOOHOCTEH OOyYaronuxcsi MpU U3yYE€HWU T€OMETPHUHU, KaK
COCTaBJISIONIEH MpeaMeTHON obnactu «Maremartuka u uHGOpPMATHKa» 4Yepe3 oOecredeHue
BO3MOKHOCTH TIPHOOPETEHUSI U UCTIOJIb30BaHUs 00Jiee TIIyOOKHX T€OMETPUYECKUX 3HAHUM U
JENUCTBUMN, CTIEIU(DUUHBIX TEOMETPUU, U HEOOXOAUMBIX JJI YCIENTHOTO MPo(hecCuOHATBHOTO
00pa3oBaHMs, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopureTHbIMM  3a7ayaMu  Kypca TE€OMETpUM Ha  yriayOJIEHHOM  YpPOBHE,
PaCHIUPSIFONTUMHU ¥ YCHITUBAIOIIMMH KypC 0a30BOTO YPOBHSI, SIBIISTFOTCS:

pacIipeHre TPEACTABICHUS O TEOMETPHH KaK 4YacTH MHPOBOM KYyJIbTYpBl U
dbopMHpoBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTYpax KaK O BaKHEUIIIHX
MaTEMaTUYECKUX MOJEIAX, TO3BOJISIIONIMX OIMUCHIBATh W U3y4aTh pa3HbIC SBJICHUS
OKPYKaIoIIero MUpa, 3HaHUe MOHSATUHHOTO anmapara 1o pazzaeny «CtepeomMeTpus» yueOHoro
Kypca reoOMeTpHH;

dbopMHpOBaHUE YMEHHUS BJIAJACTh OCHOBHBIMH TIOHSITHSIMU O TPOCTPAHCTBEHHBIX (DUTypax
¥ WX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TEOpeM, GOPMYJT U YMEHUE WX NPUMCHSITh, YMCHUS
JTIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTEkKax, MOACISIX W B PCATBHOM MHPE
MHOTOTPAHHHUKH U TeJla BpaIleHusl, KOHCTPYHUPOBATh TEOMETPUIECKUE MOJICIIH;



dbopMHUpoBaHHEe  TOHMMaHUS  BO3MOXXHOCTH  aKCHUOMATHYECKOTO  MOCTPOCHUS
MaTeMaTHYECKUX TeOpUid, GOPMUPOBAHNE TTOHUMAHUS POJIM aKCHOMATHKH MPHU MPOBEACHUN
paccyXAeHuM;

dbopMupoBaHUe yMEHHUS BIAJECTh METOJAAMH JO0Ka3aTeNbCTB U aJTOPUTMOB PELICHHUS,
YMEHHSI HUX MPUMEHSATH, IMPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOAE PELICHUS
CTEPEOMETPUYECKUX 3aJad M 3a7ad C MPaKTUYECKUM COJEepKaHueM, (popMupoBaHue
MPEACTaBICHUs] O HEOOXOJMMOCTH J0Ka3aTeIbCTB IMpPU OOOCHOBAaHMU MaTEMaTHYECKUX
YTBEPAKIACHUN U POJIM AKCHOMATHKHU B MPOBEICHUU AEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE HWHTEJUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEN
oOy4aromuxcsi, M03HaBaTeIbHON aKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO TEOMETPUN;

dopmupoBanre (HyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHON TE€OMETPUHU: YMEHHS
pacno3HaBaTh MPOSBICHHUS T€OMETPUYECKHX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX )KU3HEHHBIX CUTYaIUsIX U IIPU U3YUEHHUH APYTUX YUEOHBIX IIPEIMETOB, IPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEANbHBIX CHUTyalUi, UCCIEHOBaHUS
IOCTPOEHHBIX MOJIEJIEH, HHTEPIIPETALMU TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU CO/IEPXKATEIBHBIMUA JIMHUAMU YyuyeOHoro kypca «['eomerpus» B 10-11
Kiaccax sABIAIOTCA: «lIpsMble M MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukm», «Tema
BpalleHus», «BEeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHATHUIMUNY,
pEeNeBaHTHBIMU F€OMETPUU Ha yriy0J€HHOM ypoBHE 00yuenus B 10—11 knaccax, oTHOCUTCS
KO BCEM COJIEpKaTeIbHbIM JIMHUSAM Y4eOHOTO Kypca, a pOpMUpOBAaHUE JOTMUYECKUX YMEHUN
pacnpenensercs He TOJIBKO IO COJIEp)KATEIbHBIM JIMHUSAM, HO U MO ToAaM OOydYeHHs.
ConmepxaHue oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ysbTaTaM OCBOEHUS
®denepanbHO  pabouell  mpoOrpaMMbl,  paclpelelEHHBIM IO  TojgaM  OOydeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITUAIBLHBIM BOIIPOCAM
oOyuaroruecs: 00pallaJuch HEOJHOKPAaTHO. ODTO IMO3BOJIIET OPraHuM30BaTh OBJA/ICHUE
r€OMETPUYECKMMH TIOHATUSIMHM M HABBIKAMM IIOCJIEIOBATENBHO M IOCTYHATENIbHO, C
cOOJII0/IEHUEM MTPUHIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOLIYI0 CUCTEMY
F€OMETPUYECKUX MPEACTABICHUI 00y4aroIIMXCsl, pacuupsis U yriryosisst e€, o0pasys IpoYHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon K M3y4EeHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3iarh ycioBus Ui nuddepeHnmanuu 00ydeHHs, MOCTPOCHHUS WHAMBHUIYaJIbHbBIX
oOpa3zoBareNbHbIX  TpOrpamMM,  OOeCleuuTh  YIUIYOJIEHHOE  M3yYeHHE  TE€OMETpPUU
KaK COCTaBJIsItoIIel yueOHoro nmpeaMera «MaTeMaTHKay;

HOJIFOTOBUTH O0YUAIOIIUXCS K MPOJOJIKEHUIO U3YUEHUSI MATEMAaTUKU ¢ Y4ETOM BbIOOpa
Oynyiieit mpodeccuu, odecreunBasi IPEEMCTBEHHOCTh MEXIY O0IIUM U NTPodheCCUOHATIBHBIM
00pa3oBaHUEM.

VYyebnslii kKypc «BeposiTHOCTH M CTATHCTMKA» YIIyOJEHHOTO YPOBHS SBISIETCS
OPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YyriIyOJIEHHOTO YpOBHS Ha
YPOBHE CpeHeTo 00I1ero oOpa3oBaHus. Y 4eOHbIN Kypce MpeaHazHaueH 111 GOPMUPOBAHUS Y
00y4aroluXCcsl CTATUCTUYECKONW KYJIbTYpbl M MOHUMAHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTA JJIsl U3yUEHUs CIIy4alHbIX COOBITHI, BEIMYMH U MPOLIECCOB.
[Tpu n3ydenuun Kkypca 000ramaoTcs mpeACcTaBIeHUs 00YJarOIINXCs O METO/IaX UCCIIeI0OBaHUS
U3MEHYMBOTO MHpA, Pa3BUBAETCS MOHUMaHUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHX



METOJIOB TO3HaHUS KAK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOT'O
MHUPOBO33PEHUS.

Copeprxanre yueOHOTO Kypca HalpaBlIEHO Ha 3aKpEIJICHUE 3HAHWM, MOJYYEHHBIX IPH
U3yYEHUHU Kypca Ha YPOBHE OCHOBHOT'O OOIIIEr0 0Opa3oBaHusI, U Ha pa3BUTHE MIPEICTABICHUN
O CJIy4YailHBIX BEJMYMHAX M B3aMMOCBS3SIX MEXIY HUMH Ha Ba)KHBIX MPUMEPAX, CIOXKETHI
KOTOPBIX TMOYEPIHYThl M3 OKpYKaloliero mupa. B pesynbrare y oOyyaromuxcs AOJIKHO
chopMHUpPOBATHCS MIPEACTABICHUE O HAauOOJIee YIOTPEOUTENbHBIX U OOIIMX MaTeMaTUYECKUX
MOJIEJISIX, UCTIOJIb3YEMBIX ISl OTIMCAHMS aHTPOIIOMETPUUECKUX U IeMOTpaUIeCKUX BETUUHH,
MOTPENIHOCTE B pa3luyHble poJa HU3MEPEHUSX, JIMTEIBHOCTH O€30TKa3HON paboTh
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHHA U MPOIIECCOB B OOIIECTBE.
VYyeOHblli Kypc sBII€TCSl 0a30iM 1Jii OCBOEHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOJMMBIX CHEIHAIIUCTaM HE TOJBKO HHXXEHEPHBIX CHEIHATIbHOCTEH, HO TaKkKe
COLIMAIBHBIX M TICUXOJOTMYECKHUX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B
3HAYUTEIBHON Mepe MCIOJIb3YIOT almapar aHanu3a OOoJIbIIMX JaHHBIX. LleHTpaibHy0 4acTh
y4eOHOTro Kypca 3aHUMaeT 00Cy X IEeHHE 3aK0Ha OOJIBIINX YUCeN — PYyHAaMEHTAIBHOIO 3aKOHA
IPUPOBI, UMEIOIIETO MATEMATHYECKYIO (hOpMATTA3AIIHIO.

B cooTBeTcTBUM € yKa3aHHBIMU LIETSIMUA B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTAaTUCTUKA» Ha YIIIYOJIEHHOM YpOBHE BBIJIEJICHBI OCHOBHBIE COJIEp>KAaTEIbHbIC JIMHUU:
«Cryuaiinbie COOBITHS U BEpOSTHOCTH» U «CiTydailHble BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUI B Y4€OHBIH KypC BKJIIOYEHBI AJIEMEHTHI T€OpUHU TpadoB U
TEOPUH MHOKECTB, HEOOXOJIMMBIE JUIsl TOJHOLUEHHOTO OCBOEHUS MaTepuajia JaHHOIO
y4eOHOT0 Kypca U CMEKHBIX MAaTEMaTHYECKUX YUEOHBIX KypCOB.

Copnepxxanne nmuHuM «CrydaiiHble COOBITHSI U BEPOSTHOCTH» CIY>)KHUT OCHOBOM IS
(dbopMHpOBaHUS TPEACTABICHUA O PACHPEIEICHUN BEPOSTHOCTEH MEXAY 3HAYEHUSIMU
CIIy4alHBIX BEJIWYMH. BaXKHYI0 4acTh B 3TOM COJIEPKATEIBHOW JIMHUM 3aHUMAET U3YUYCHUE
reOMETPUYECKOT0 U OMHOMMAIILHOTO PaclpeesieHnii U 3HAaKOMCTBO C MX HENpPEpbIBHBIMU
aHaJOraMH — MoKa3aTeJIbHbIM U HOPMaJIbHBIM PacClpEeICHUSMH.

TeMbl, CBA3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMU BEIMYMHAMH U PaCHpeleICHUSIMH,
aKLEHTUPYIOT BHUMaHHWE OOYyYarOUIMXCsl Ha OMMCAHUM M WU3YUYEHUU CIIyYalHBIX SIBICHHUH C
NOMOILbIO HEeNpephIBHBIX (yHKIMI. OCHOBHOE BHHMAaHHE YIENSETCS MOKA3aTebHOMY H
HOPMAJIbHOMY pacCIpeAeIICHUSIM.

B ydeOHOM Kypce mnpenycMaTpUBAeTCs O3HAKOMHUTEIbHOE H3YYEHHE CBSI3HM MEXKIY
CIIy4aiiHBIMHU BEJIMYMHAMU U OMHUCAHME 3TOM CBSA3M C MOMOIIBIO KOIPPUIUMEHTA KOPPEALUN
U €ro BhIOOPOYHOTO aHaylora. DTHU AJIEMEHTHI COACpKAHUS Pa3BUBAIOT Temy «JlmarpaMmel
pacceuBaHMs», W3YYCHHYIO Ha YpOBHE OCHOBHOIO 0O0IEero oOpa3oBaHus, U BO MHOTOM
OMMPAIOTCS HA CBEJICHUS U3 KyPCOB alIreOpbl U T€OMETPHH.

Emé oauH s1nemMeHT colepkaHusi, KOTOPBIM Npeaaraercs Ha 03HaKOMUTEIbHOM YPOBHE
— TIOCJIEIOBATEIBHOCTh CIYYaHBIX HE3aBUCHUMBIX COOBITMH, HACTYMAIOMIMX B EIUHUILY
BpeMeHUu. O3HAKOMIJIEHHE C pacHpe/ieIEHUEM BEpPOSITHOCTEH KOJUYECTBA TaKUX COOBITHIM
HOCHUT Pa3BUBAIOLIMNA XapaKTep W SBJSETCS aKTyalbHbIM i OyIylIMX aOUTYpUEHTOB,
NOCTYMAIIIMX Ha Yy4eOHble CHEUAJbHOCTH, CBSI3aHHBbIE C OOIIECTBEHHBIMH HayKaMH,
MICUXOJIOTUEN U YIPABICHUEM.

COAEPKXAHUE OBYUEHUS
10 KITACC
VYuebHblll Kypc «AJiredpa u HayajIa MATEMAaTHYECKOT0 AaHATU32)



Yuciaa v BBIYMCICHUA
Panmonaneupie ymucna. OOBIKHOBEHHBIE U JECATUYHBIE ApOOM, MPOLEHTHI,
OeckoHeuHbIe nepuoanueckue 1podu. [Ipumenenue apobeit U MPOLEHTOB AJIs PEIICHUs
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HHU.
JlelictBuTenpHble  yuciaa.  PanuoHanmbHBlE M MPPALMOHAIBHBIE  YHUCIIA.

Apudmerrueckue onepanuu ¢ AeMCTBUTENbHBIMU YnciaMu. MoAysb TEHCTBUTEILHOTO

yucIa u ero cpoiictna. [IpnbimkEHHbIE BBIYUCICHUS, PABUIIA OKPYTJICHUS, TPUKUIKA U

OLICHKA pe3yJIbTaTa BbIYUCIICHUN.

Crenenb ¢ nensiM nokaszareneM. bunom Herorona. Mcnosib3oBanne noaxonsuien

dbopMbI 3amMCH JIEHCTBUTENBHBIX YHCEN JMJIi pEIIeHUs MPaKTHUYEeCKUX 3a1ad U

IIPEJCTABIICHUS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.
Crenensb ¢ palMOHaIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTETIEHD C IEUCTBUTEIbHBIM

II0OKA3aTEeJIEM.

Jlorapugpm uymcna. CpoiictBa norapupma. JlecaTnyHble U HATypajbHBIE

Jorapu(Msl.

CuHyCc, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC,
aAPKKOCUHYC M APKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE NPe0Opa3oBaHusl. Y paBHEHHUE, KOPEHb YPaBHEHUS.

PaBHOCMIBHBIE ypaBHEHMS W ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHHe

HEPABEHCTBA.

OCHOBHBIE METONBI PEIICHHS] UENbIX U JPOOHO-pAallMOHAIBHBIX YpPAaBHEHUH U

HEpPAaBEHCTB. MHOTOWIEHBI OT OJIHOW NEepeMEeHHOM. JleneHrne MHOrowieHa Ha MHOTOUJIEH

c octatkoM. Teopema be3y. MHorouiens! ¢ 1ienbiMu ko3 duniuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKALINX CTENEHU U KOPHHU.
HppauroHaneHble ypaBHEHHs. OCHOBHBIE METOJbl PELIECHUS WPPALMOHAIBHBIX

YpaBHEHUM.

Iloka3arenbHble  ypaBHEHHMS. (OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHBIX

YpPaBHEHUM.

[IpeoOpazoBanue BoIpaXKeHHH, COACPKANTUX JTOTapU(MBI.
Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObl PELIEHUS JIOTapu(PMUUECKUX

YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpUuueckue G(opmyisl. IIpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIp@OXCHUU. PereHne TpuroHoMETpUYECKUX ypaBHEHUN.

Pemienue cucrteM JMHEWHBIX ypaBHEHHUW. MaTpuia CUCTEMBI JIMHEWHBIX YPAaBHEHUM.
Onpenenutenb MaTpuilbl 2X2, €ro T€OMETPUUYECKUM CMBICI M CBOWMCTBA, BBIYMCIICHHE
€ro 3HA4CHUs, NPUMEHEHUE ONPEACIIUTENS I PELICHUS] CUCTEMbl JIMHEHWHBIX YPaBHEHUM.
Pemienne nmpuknagHbeix 3a7a4y ¢ MOMOIIBKD CUCTEMBI JIMHEMHBIX ypaBHeHHU. VccnenoBanue
ITOCTPOCHHOW MOJENH C IMTOMOILBI MATPULL U OITPEICIIUTENICH.

[locTpoeHne MaTeMaTHYECKUX MOJEJIEH PEAIbHOM CUTYyallMy C IIOMOILIBIO YPABHEHUN U
HepaBeHCTB. [IpruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a1a4 U
3a/1a4 U3 pa3IuYHbIX 00JacTell HAYKH U peajbHOM KU3HU.

DyHKIUHN U TPaPUKHU



®yHkuus, cnocoObl 3aaHus (QyHKUuU. B3aumHo oOpatHble QyHkumuu. Kommozunus
bynkuii. ['paduk pynkunn. dnemeHtapubie mpeodpa3oBanus rpadukoB QyHKIUHA.

Oo6nacTh onpeziesieHus: U MHOXKECTBO 3HaueHud pynkiumu. Hymu ¢pynkiuu. [IpomexyTku
3HaKomocTosiHCcTBa. YETHbIE U HeuéTHbIe PyHKIMU. [lepuoanueckue ¢pynkuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIIMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMHU. Hanbonbiiee u HaiMeHblee
3HaueHUs! QYHKIMHU Ha IPOMEXKYTKE.

JIuneiiHas, KkBaJpaTUyHas U JpOOHO-IMHENHAs QyHKIUU. DIIEMEHTAapHOE UCCIIEI0BaHNE
U TIOCTPOEHUE UX TpapuKOB.

CrenenHas (yHKIUS ¢ HATypaJbHBIM U LENbIM IOKazareneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHS n-0if CTENEeHU KaK (PyHKIMHU OOpPaTHOM CTENEHU C HATYpPaIbHBIM
ITOKA3aTEIIEM.

[ToxazarenbHast 1 torapudmMudeckas GyHKIUHU, UX CBOKCTBa U rpaduku. Mcnonas3zoBanue
rpaukoB QYHKUUHN AJIs1 pELICHUS] YPaBHEHUI.

TpuroHnomeTrpuyeckasi OKpPYKHOCTb, OINpPEIEICHUE TPUTOHOMETPUUYECKUX (PYHKIIMHA
YUCJIOBOTO apryMEHTa.

OyHKIMOHAJIIBHBIE 3aBHCHMOCTH B pEAbHBIX Ipolieccax M sABJICHUSX. ['paduku
pEAIBHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCcKOro aHaju3a

IlocnenoBarenbHOCTH, CHOCOOBI 3a/1aHUs II0CJIEI0BATEIILHOCTEMN. Meron
MaTeMaTUYECKOW MHIAYKIIMU. MOHOTOHHBIE U OIPaHUYEHHBIE [10CIEN0BaTENIbHOCTH. icTopus
BO3HUKHOBEHUSI MaTEMaTUYECKOT0 aHAJIM3a KaK aHallu3a OECKOHEYHO MaJbIX.

Apudmernueckass ©  reomerpuueckas nporpeccuu. beckoHeyHO —yObIBaromas
reomerpudeckas nporpeccusd. CymMma OECKOHEYHO  YOBIBAIOIICH T'€OMETPUUECKOM
nporpeccud. JIMHEWHBIM WM HDKCHNOHEHIMANbHBIM pocT. Yucmo e. dopmyna CIOKHBIX
poLEHTOB. VCcrnoyib30BaHWE TPOTPECCHH U PELIEHUS PEANBbHBIX 3a7ad IPUKIAJTHOTO
Xapakrepa.

HenpepriBable (yHKIMM W MX CBOWMCTBA. TOYKM pa3pbiBa. ACHUMNOTOTHI TpaduKOB
dbynknuii. CBoicTBa QYyHKIIMNA HEMPEPHIBHBIX HA OTpe3Ke. MeTo1 MHTEPBAJIOB /IS PEUICHUs
HepaBeHCTB. [[puMeHeHne CBONCTB HEMPEPHIBHBIX (PDYHKITUHN JJIS PEIICHUS 3a/1a4.

[lepBass u BrOpass mnpousBojaHble @yHKUMU. OnpeneneHue, TEOMETPUUYECKUN U
(bu3MYEeCcKUil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K rpaduky QyHKIUU.

[IpousBoanHbie 3neMeHTapHbIX (yHKUMA. [Ipou3BogHas cyMMbl, TPOU3BEIAECHUS,

YACTHOTO M KOMITO3UIIUHU (YHKITH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpaly HaJl MHOKECTBAMH U UX CBOICTBA. J(marpammbl Diinepa—
Benna. [IpuMmeHeHrne TEOPETUKO-MHOKECTBEHHOTO ammapara JJisi ONUMCAaHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMAaTHYECKOro OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

VYuebnsiii kypc «'eomeTpusi»

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpur. Touka, mpsmas, IUIOCKOCTb, ITPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX.



B3anmHoe pacnosiokeHue TpsAMbIX B [IPOCTPAHCTBE:  MEPECEKAKOLIUECH,
MapajyieJIbHbIE U CKPEIIMBAOIIMECS TpsMble. [IprU3HaKK CKpEIMBAOIIUMXCA MPSMBbIX.
[TapannenbHOCTh NMPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBHBIE NPSAMBIE B
IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPAMBIX, NAPAJUIEIBHOCTD NMPSAMOU U IIOCKOCTH.
[TapaniensHOe M LEHTpaATbHOE MPOCKTHpPOBaHHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJICIHbHOTO TMPOEKTHpOoBaHUs. M300pakenne ¢uryp B mapauieIbHOU
MPOEKIHMHU. YTJIbl C COHAINPAaBICHHBIMH CTOPOHAMHU, YIOJ MEXAY NpPSIMBIMA B
poCTpaHcTBe. [lapayenbHOCTh TUIOCKOCTEN: MapajljIeibHbIE IJIOCKOCTH, CBOMCTBA
napajuiebHbIX MockocTed. [Ipocreiime mpocTpaHcTBeHHbIE (DUTYpPHI HA TIOCKOCTH:
TETpa’ap, MapajIeIenuIle]l, TOCTPOCHUE CCUCHUM.

[leprieHIUKYISPHOCT NPSAMOM M IIOCKOCTH: MNEPHEHAUKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MAPAJLICIBHBIE W IMEPIECHINKYIJSIPHBIE K IIJIOCKOCTH, MPU3HAK
MEPIECHINKYJIIPHOCTH NMPSAMOM M IUIOCKOCTH, T€OpeMa O NPSIMOM NEPNEHIUKYJIIPHOU
I0CKOCTU. OpTOroHanpHOE NPOEKTUpOBaHWE. [lepneHIuKyIssp W HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOU 1O IUIOCKOCTH, ITPOECKIIMS
burypsl Ha IIJIOCKOCTb. [leprieHIUKYISIPHOCTD IJIOCKOCTEMN: IIPU3HAK
MEPIEHANKYJISIPHOCTH JBYX INIOCKOCTEN. Teopema o TpEX MepHeHIUKYIIsIpax.

YTIael B IPOCTPAHCTBE: YroJI MEXAY HPSIMOW U IUIOCKOCTHIO, JBYI'PAHHBIA YIOJI,
JMHEWHBIA yroJ JIBYTpaHHOroO yria. TpéXrpaHHbld U MHOTOTpaHHbIe yribl. CBOMCTBa
IJIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX M JABYTPAHHBIX YTIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOIO YIJa.
MHoOrorpaHHuKHU

Bubl MHOrOrpaHHUKOB, pa3BEpTKAa MHOTOrpaHHuKA. [Ipu3ma: n-yroyibHas npusma,
npsiMasi M HAKJIOHHAs TMPU3MbI, OOKOBasi M TOJHAsg [OBEPXHOCTb MPHU3MBI.
[Tapayutenenuiier, IpsIMOYTOJIbHBIN ITapajuIeJIenuUIIe] U ero cBoicTa. Kparuanmme mytu
Ha I[IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NMpaBWIbHAS U yCEUEHHAS MUPAMHUIIBI.
CpoiictBa pébep u OOKOBBIX TpaHel mMpaBWIbHOW mHpamuibl. [IpaBuUIbHBIC
MHOIOTPAHHHUKHW: TIpaBWJIbHAs TMpuU3Ma M T[paBWiIbHAs NUpaMUIa, M[paBUIbHASA
TpEeyroJibHasl MUpaMUJia U MPABHIbHBINA TeTpadap, KyO. I[IpencraBnenue o mpaBUIbHBIX
MHOT'OTPAaHHHUKAX: OKTA3IP, JOAEKAdAP U UKOCAIP.

BriuncnieHne 271eMeHTOB MHOTOTPaHHUKOB: pEé0pa, nuaroHainu, yribl. [lnomaas 00koBoi
ITOBEPXHOCTH W IOJHOW MOBEPXHOCTH NPSIMOM IMPHU3MBI, IUIONIAJb OCHOBAaHMM, TEOpEMa O
OOKOBOM MOBEPXHOCTU TpsiMOM mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUJILHOW MUPAMU/JIBI, TEOPEMA O IUIOMIAIA YCEUEHHOM ITUPAMUIBI.

CummMmeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPABUIIbHBIX MHOTOTPAHHHUKOB.
CumMmeTpusi B MPaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS Mapajulesienunesa, CUMMETPUs
MIPaBUJIBHBIX ITPU3M, CHMMETPHUS ITPABUIBHONU TUPAMHU/IBL.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJEBOIO BEKTOpPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. JIEHWCTBUSI C BEKTOPAMU: CIIOKEHUE M BBIUMTAHWE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uuciio. CBOWCTBA CIIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOKE€HHMSI BeKTOopa Ha uucio. lloHsiThe kKoMIulaHapHble BeKTOphI. [lpu3Hak
KOMIUIAHAPHOCTH TPEX BEKTOPOB. lIpaBuino mapamienenunena. Teopema O pas3ioKeHUH
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyronpHas cucrema KOOPIHWHAT B



npoctpancTBe. KoopauHartel BekTopa. CBsA3b MEXAY KOOpAUHATAMYI BEKTOPA U KOOPAUHATAMU
TOYEK. YToJ Mexk1y BekTopamu. CKasipHOE MPOU3BEIEHUE BEKTOPOB.
VYueOHsbIil kypc «BeposiITHOCTH M CTATHCTHKA»

['pad, cBsa3ubIi Tpad, myTu B rpade: mukibl U renu. CteneHb (BaIEHTHOCTh) BEPIIIUHEI.
['padwt Ha TOCKOCTH. JlepeBbsi.

CrnyyaliHble KCIIEPUMEHTHI (OMBITHI) U CIy4YalHbIE COOBITHS. DIIEMEHTAPHBIE COOBITUS
(ucxomapl). BeposTHOCTH CIydyaliHOTO COOBITHS. BIM30CTh YaCTOTHI 1 BEPOSITHOCTH COOBITHIA.
CryyaiiHble OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.

Omneparuu HaJ COOBITUSAMU: TIEPECEUCHUE, 00BETMHEHHE, TIPOTUBOIIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmysia CIOXKEHUS BEPOSITHOCTEM.

YcnoBHass ~— BEpOATHOCTh.  YMHOKEHME  BEpPOSATHOCTEW.  JlepeBo  cirydallHOTO
skcriepumenTa. @opmyia rmoaHoi BepostTHocT. Dopmyna baiteca. HezaBucumblie coObITHS.

bunapHbIil ciyyaliHbIN ONBIT (MUCTIBITAHUE), YCTIEX U Heylaya. He3aBucuMble UCTIBITaHUS.
Cepusi HE3aBUCHUMBIX MCHBITAHUN 10 mepBoro ycrnexa. [lepectanoBku u axropuan. Hucio
coueranuid. Tpeyronpuuk [lackans. @opmyia 6unoma HeroToHa.

Cepusi He3aBUCHMBIX UcCHbITaHMN bepHymnn. CnydailHbld BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

CnyuqaiiHas BenuunHa. Pacnpenenenue BeposATHOCTEH. J(marpamma pacnpeneiacHus.
Onepauun Haj CiaydyalHBIMM BeJMYMHAMHU. buHapHas ciiydaiiHas BenuuyuHa. [Ipumepsl
pacnpeeneHuii, B TOM YHCiie T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

11 KIIACC
VY4eOHblil Kypc «AJiredpa M Ha4YaJIa MATEMATHYECKOT0 AaHAJIU32)
Yucsia ¥ BBIYMCICHUS

Harypansnbeie u nensle uncia. IIpyumeHeHne NPU3HAKOB NEIMMOCTH LEIBbIX YHCEIl,
HamOonpui  o0mui  nenutens (manee — HOJl) u  Hammenbliee oOiee KpaTHOE
(manee — HOK), ocTaTkoB 10 MO0, alroput™Ma EBkimuaa misi pemieHus 3ajiad B IEIbIX
YUCIIax.

KommiekcHble uwncna. AnreOpanueckas M TpPUTOHOMETpUYECcKas (OPMBI 3alucH
KOMILJIEKCHOTO ~ 4Hucla. ApudMeTnyeckue omnepalud C KOMIUIEKCHBIMH — YHUCJIaMHU.
N300pakeHrne KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOM miockoctu. @opmyna Myaspa. Kopau
N-OM CTENEHU U3 KOMIUIEKCHOrO 4ucia. [IpumMeHeHne KOMIUIEKCHBIX YHUCEeN IS PELIEHUs
(Gu3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHMs U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHHMI M HEPAaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U

CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX ypaBHEHUU c IIOMOIL[BIO

TPUTOHOMETPUYECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOIbl PELLICHUS TTOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METOABl PELIEHUS CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX,

UPpALMOHATBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.
IIpruMmenenue ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aJa4 M 3a7a4 M3 pa3iMuHbIX 00JIacTell HAyKH W peasibHOM KU3HU, MHTEpIpeTalus

IIOJIyYEHHBIX PE3YJIbTATOB.



DyHKUMH U TPaPUKHU

I'paduk xommozuumu QyHkumid. ['eomerpuueckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM ITIOCKOCTH.

Tpuronomerpudeckue pyHKINH, UX CBONCTBA U TPaPUKH.

['paduueckue MeTobl pellieHnsl ypaBHEHUN U HEpaBEHCTB. ['paduueckre MeToabl
pelieHus 3aay ¢ napaMmeTpamu.

Hcnonp3oBanne rpadukoB (GYHKIUNA JUII  UCCICAOBAHMS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHICHUH 3a7ad M3 JAPYTruX yueOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4eCcKOro aHajIm3a

[IpumMeHeHre NPOM3BOJHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
skcTpeMymbl. HaxokneHne HauOOoJbIIero W HAaWMEHbIIErO0 3HAYEHUN HEMpepbIBHON
(GyHKUIHUU Ha OTpPE3Ke.

[IpuMeHeHre NpOU3BOTHOM ISl HAXOKAEHUSI HAMITYYILEro PEeIIEHUs B IPUKJIIATHBIX
3a/1ayax, Al ONpeIeTIeHUs] CKOPOCTH M YCKOPEHHMS MPpoIlecca, 3aJaHHOT0 (hOPMYJIION UiTn
rpapuKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO  mepBooOpa3HbiX. IlepBooOpasHbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXaeHUS TIEPBOOOPa3HBIX.

WNHuTterpan. ['eomeTpHyecKkuil CMBICH HWHTErpaja. BelunciaeHue oIpenesréHHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpuMeHeHre nHTErpana AJid HaX0XKICHUS IUIOIAIEH IIOCKUX QUryp u 00bEMOB
T€OMETPUYECKHX TEN.

[Ipumepsr  pemenuit  auddepeHuranbHbIX — ypaBHEHUW. MareMaTtuyeckoe
MOJIEJTMPOBAHUE PEaIbHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPABHEHHI.

VYuebnsiii kypc «I'eomeTpusi»

Tesia Bpaimenus

[loHsTHSA: LMIMHIpPUYECKAsh TMOBEPXHOCTb, KOHMYECKAash IMOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pa3yrolire MmoBepxHocTel. Tena BpallleHus: UUIUHAP, KOHYC, YCEUEHHBIH
KOHYC, c(epa, map. BzanmHoe pacnonoxenue cgepbl U INIOCKOCTH, KacaTellbHas MJI0CKOCTh
K chepe. M300paxkeHue Ten BpalleHUs Ha IUIOCKOCTU. Pa3BépTka LMIMHApPAa U KOHYyCA.
CummeTtpus cepsl u mapa.

O6béM. OcHoBHBIE CcBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajuienenuneaa u ciaeactsus uz He€. OOBEM MpsMON U HAKJIOHHOW MPU3MbI, LIWJIUHIPA,
nupamMubl 1 Konyca. O0BEM mapa v mapoBOro CerMeHTa.

KoMOuHanum Tten BpallleHuss ¥ MHOTOrpaHHUKOB. IIpu3Mma, BmucaHHash B LWJIMHJIP,
onucaHHas okojio nuinHapa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
chepsl TUIOCKOCTHIO. [lOHSTHE MHOTOTpaHHHMKA, OMHUCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAaHHON B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUSI.

[Tnomans MOBEPXHOCTH IWIMH/PA, KOHYyca, iomanb cdepor u e€ yacreit. [lomobue B
npoctpancTBe. OTHomeHWEe O0BEMOB, IIIOMAAEH MOBEPXHOCTEH MOAOOHBIX GUryp.
[Tpeobpa3zoBanue nogodusi, romoreTus. Pemenue 3amay Ha MIOCKOCTH C UCHOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenne ceyeHUil MHOTOTPAHHMKOB W TEJ BpAlllEHHs: CEYEeHMs IMJIMHJIpa
(mapayyieTbHO W TIEPICHIUKYJISIPHO OCH), C€YEHUs KOHyca (mapasuiesibHble OCHOBAHUIO U



POXOJSIINE YEPE3 BEPLIMHY), CEUEHHS 11apa, METOIbl TOCTPOEHUS CEYEHUI: METO/1 CIIE/IOB,
METOJ BHYTPEHHETO NPOECKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH INIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpoctpaHcTBe. Ormnepauuu HajJ BEKTOpamMu. BeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXEHUA. lIpsAMoyronpHas cuctemMa KOOpAWHAT B
npoctpancTBe. Koopnunatel Bektopa. Pasznoskenue BekTopa mo 0Oasucy. KoopauHatHo-
BEKTOPHBIA METOJI IPU PEHIEHUN TEOMETPUUECKHX 3a/ad.

JIBUKEeHHSI B IPOCTPAHCTBE

JIBwkenus mpoctpanctBa. OtoOpaxkeHus. J[Bmwkenuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWKCHUM. BUIbI ABMKEHMI: NTapaJUIEIIbHBIN IIEPEHOC, HEHTPAJIbHASI CUMMETPHSI,
3epKaJIbHasi CUMMETpPHS, MTOBOPOT BOKpyr mnpsmoi. [IpeoOpazoBanus nmomobus. [Ipsmasa u
chepa Ditnepa.

VYuebnbiii Kypc «BepoSITHOCTH U CTATHCTHKA

CoBMeCTHOE pacIpeelieHHe JIBYX CIydalHbIX BelW4yuH. He3aBucumble ciaydaiiHble
BEJIUYUHBI.

MarteMaTuyeckoe OXUJaHUE CIy4alHOM BeIMYMHBI (pactpeaenenus). llpumepsr
OPUMEHEHUsI MAaTeMAaTHYECKOro OXUIaHus (CTpaxoBaHue, jorepes). MaremaTuieckoe
OKuJaH1e OMHApHOM CITydyaliHOM BeIMUMHBL. MaTeMaTH4eCcKoe 0KHU1aHuEe CyMMBI CITy4alHbIX
BEJIMYMH. MaTeMaTu4eckoe 0KuJaHlue TreOMETPUUECKOr0 U OMHOMHAJIBHOTO pacipe1eIeHUN.

Jlucnepcuss M CTaHJApPTHOE OTKJIOHEHHE CIy4YallHOW BEJIMYMHBI (pacrpenesieHus).
Jucnepcust OMHapHOH ciay4yailHOW BeIMYUHBL. MaTreMaTn4eckoe OKUJaHue MPOU3BEICHUS U
JUCIIEPCHsT CYMMBbI HE3aBHCHMBIX CIIyYaWHBIX BeNIWYMH. Jlucmepcus W CTaHOApPTHOE
OTKJIOHEHHE OWHOMHANBHOTO pacipeaeneHud. Jlucnepcuss M CTaHIAPTHOE OTKIOHEHHE
T€OMETPUYECKOTO PACIIPEIETICHNUS.

HepaBenctBo YeObimuéBa. Teopema YeoObiméBa. Teopema bepnymiu. 3akoH O0nbIIMX
yucen. BeiOopouHblii MeTos uccienoBaHuil. Beioopounbie xapakTepucTHKU. OlieHHMBaHUE
BEPOATHOCTH COOBITHSI 1O BBIOOPOUHBIM JaHHBIM. lIpoBepka mnpocTeliIuX TUMOTE3 C
IIOMOIIBIO U3YYEHHBIX PACIPEACTICHUN.

HenpepsiBHbIE cityyaiiHble Benu4uHbL. [Iprmeppl. @yHKIUS IUIOTHOCTU BEPOSITHOCTH
pacnpenenieHus. PaBHOMEpHOE pacnpeleneHue M €ro CBOMCTBA. 3aJadd, MPUBOASAIIME K
MTOKA3aTEJIbHOMY PAaClpelesICHUI0. 3aa4yu, MPUBOASAIINE K HOPMAJIbHOMY PaCIpEeIeICHHUIO.
@DyHKIUS MJIOTHOCTU BEPOSITHOCTU IMOKA3aTEIbHOTO pacrpefeneHus, GyHKIUs MIOTHOCTU
BEPOSATHOCTH HOPMAJIBHOTO pactpeneneHus. @yHKIHS MIIOTHOCTH U CBOMCTBA HOPMAJIbHOIO
pacrnpeneneHus.

[TocnenoBareTbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHM. 3ajaud, MpPUBOJSLIME K
pacnpenenenuro [lyaccona.

KoBapuanus nByx cnydaiiHbiXx BenmuuuH. KoadduIMeHT IuHEHHON KOppemsIuu.
CoBMecTHBIE HAOJIONECHUS] JIBYX BEIMYUH. BBIOOpOUHBIH KOADOUIIMEHT KOPPEIISIIHH.
Paznmuune MexJy JMHEMHOM CBS3BI0 W TNPUYMHHO-CIICICTBEHHOW CBS3bI0. JIMHEHHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

Ilnanupyembie pe3yJibTaThbl
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIIMTAHUS:

C(OPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMH OOyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOT0 00IIECTBA, MPEACTABICHUE O MATEMAaTHUYECKIUX OCHOBAX



(YHKITMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp T'PaKIAaHCKOro oOIIecTBa
(BBIOOPBI, OMPOCHI M IPYroe), YMEHUE B3aUMOJICHCTBOBATh C COIMAILHBIMH WHCTUTYTaMH B
COOTBETCTBUH C X (QYHKIMSIMH U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(OPMUPOBAHHOCTHh POCCHUICKON TPAKIAHCKON MICHTUIHOCTH, YBAKEHUS K TIPOILIOMY
U HACTOAIIEMY POCCHMCKOW MaTeMaTHKH, I[EHHOCTHOE OTHOIIEHUE K JIOCTHKCHHUSIM
POCCHUICKHX MAaTeMaTHKOB U POCCHMCKONW MaTeMaTHYECKOW INKOJbI, MCIOJB30BAHUE ITHX
JOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE JYXOBHBIX IICHHOCTEH pOCCHiickoro Hapoaa, c()OopMHpPOBAHHOCTH
HPABCTBCHHOT'O  CO3HAHWS, JSTHUYECKOIO IIOBEJCHHS, CBSA3aHHOTO C IMPAKTHICCKUM
IPUMEHEHHEM JOCTH)KCHHUI HAyKU U IeATEIHbHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIaa B
MIOCTPOCHUE YCTONYHUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETHUYECKOC  OTHOIIEHWE K  MHUPY, BKJIIOYas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEIICHH, pacCyXICHU, BOCIPUUMYUBOCTh K
MaTEeMaTHYECKUM acIieKTaM Pa3JInNYHBIX BUIOB UCKYCCTBA,

5) pu3uuecKoro BOCIUTAHHUS:

c(OPMUPOBAHHOCTh yMEHHSI MPUMCHITh MaTEeMaTHYECKHE 3HaHWsS B HMHTEpecax
3I0pOBOr0 M 0€30MacHOro o0pa3a *HU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 37J0POBBIO
(3mopoBoe MUTaHNe, cOATAHCUPOBAHHBIN PEXKHUM 3aHITHIA U OTABIXA, PETyJIsipHas pu3udeckast
aKTUBHOCTH), (PU3MYECKOE COBEPIIICHCTBOBAHUE TIPH 3aHATHIX CIIOPTUBHO-03/I0POBUTEIIBHOMN
TeSATEITHLHOCTHIO;

6) TPyZA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTbH K TPY/Yy, OCO3HaHUE IICHHOCTH TPYIOJIIOOHSI, MHTEPEC K PA3IMIHBIM chepam
Ipo(heCCHOHATTLHOM eI TeITLHOCTH, CBSI3aHHBIM C MATEMATHKOU U €€ MPUIIOKCHUSIMH, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BHIOOp Oyaymiedl mpodeccuu W peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oOBaHUIO W
caM000pa30BaHUI0 HA TPOTSHKCHWM BCEW JKM3HH, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
PEIICHNN IPAKTHYECKUX 3a7ad MaTeMaTHYECKOM HAIPaBICHHOCTH,

7) IKOJIOTHYECKOT0 BOCITUTAHMS
c(OPMHUPOBAHHOCTh IKOJOTUYCCKOW KYJIbTYPhI, TOHUMAHHUE BIIMSHUS COLMAIBLHO-

HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COLUATILHOM CPe/Ibl, 0CO3HAHUE

r7100aTBbHOTO  XapaKTepa JKOJOTHYCCKUX MPOoOJIieM, OpUEHTAIMsl Ha INPUMCHCHHE

MaTEeMaTHYECKUX 3HAHWW JUIS pelIeHHWs 3aJad B OO0JIACTH OKpY)KAIOIIEeH Cpelpl,

TUTAHUPOBAHKE TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX MOCJICICTBUN IS OKPY KAFOIICH

Cpelbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BHUTHS HAYKH M OOIECTBEHHOM MPaKTUKH, TOHUMAaHWE MaTeMaTHYCCKON HayKH Kak

cepbl YeIOBEYESCKOM JACITeILHOCTH, ITANlOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl PA3BUTHS

IIUBUJIM3AIMH, OBJIQJICHUE SI3BIKOM MAaTEMAaTHKH W MaTEeMAaTHYECKON KyJbTypol Kak

CPEICTBOM  TIO3HAHUS  MHpA, TOTOBHOCTh  OCYIICCTBIISATh  TPOCKTHYID  H

UCCJICIOBATEILCKYIO ACSITCIIbHOCTh MHANBUAYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATDI



ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKK MAaTEMaTHYECKHX
OOBEKTOB, MOHITHHA, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYIMPOBATH ONPEACICHUS
NOHSTUN, YCTAaHABIMBATh CYIIECTBEHHBIN MNPU3HAK KilacCU(UKAIMK, OCHOBAHUSA IJIf
000OLIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIIbHbIE
Y OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEUMS B
(akTax, TaHHBIX, HAOIIOJEHUSAX U YTBEPKACHUSIX, PEIaraTb KpUTEPHUH JJIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUN;

JIEJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX 1 MHAYKTHUBHBIX
YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUN
(npsiMble XU OT MPOTHUBHOIO), BBICTPAMBATh APIYMEHTALIMIO, NPHUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIBI;

BBIOMPATHh CIIOCOO pelieHusl yueOHOHM 3a/1auu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOMpaTh HanboJee MOAXOIAUINI ¢ yUETOM CaMOCTOSITENIBHO BbIIEIEHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIIPOCHl KAaK HCCIEAOBATENIbCKUNA HMHCTPYMEHT IO3HAHUS,
(bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOpPEUYUE, MPOOIEMy, YCTAHABIMBATh
MCKOMOE U IAaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MIO3ULMIO, MHEHUE;

MPOBOJIUTH CAMOCTOSTENIbHO CIUIAHMPOBAHHBIN 3KCHEPUMEHT, HUCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMHU, SIBICHUSMH, IIPOLIECCAMU;
CaMOCTOSITENIbHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI I10 PE3YJIbTaTaM MPOBEIEHHOTO

HaOJII0/ICHUS, UCCIIEJOBAHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB
1 0000IIICHUH;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCA, & TAKKE BBIABUTAThH MPEAOJIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISBJIATH AE(PUIMTH HH(OPMALIUY, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BONIPOC U IS
penieHus 3a/1a4u;

BBIOMpATh MH(QOpPMAIMI0O U3 HCTOYHMKOB pA3JIMYHBIX THUIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BUAOB U (HOpM
IPE/ICTaBIICHNUS;

CTPYKTYpPUpPOBaTh HH(OpMaIMIO, TMPEACTaBIsATh €€ B  Ppa3iIMuHbIX  (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HAAEKHOCTh HH(GOPMALMU IO CaMOCTOSTENBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

OOwmenne:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYXACHUS B COOTBETCTBUH C YCIOBHSIMH M LEJISIMU
oOLIeHHs], ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX



TEKCTaX, JaBaTh MOSACHEHMS IO XOAYy pEIIeHHS 3aJaud, KOMMEHTHPOBATh MOJYYECHHBIN
pe3yJnbTar;

B X0JI¢ 0OCYKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOIl TeMbI, MPOOJIEMBI,
perraemMoi 3a1a4u, BBICKA3bIBaTh UECH, HALIEIICHHBIE HA TIOMCK PEIICHHS], COITOCTABISATh CBOU
CYXKJICHUS C CYXICHUSMU IPYTUX YYACTHUKOB AUAIIOra, OOHApYKUBATh Pa3JIMUUE U CXOJICTBO
MO3ULIUIA, B KOPPEKTHOU popMe hopMyIupoBaTh pa3HOTIaCHs, CBOM BO3PAKEHUS,;

MPECTABIATh PE3YJIbTAThl PEIICHUS 3a/layu, SKCIEPUMEHTa, UCCIEIOBAHMS, MTPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (QopMaT BBICTYIUICGHUS C YYETOM 3a7ad MPE3CHTALNH |
0COOEHHOCTEH ayTUuTOPHUH.

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranusanms:

COCTaBJISITh IUIAH, AJICOPUTM DEIICHUs 3a/1aud, BRIOUpATh CIOCOO pelIeHus: ¢ Y4ETOM
UMEIOIIHUXCSL PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh
BapUaAHTHI pElICHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJICKT:

BJIAJETh HABBbIKAMHU [0O3HABAaTEIbHOM peQIEKCUH KaK OCO3HAHHUS COBEPIIAEMbBIX
JEUCTBUN U MBICIIUTEIBHBIX IPOLECCOB, X PE3YJIBTATOB, BIAIETh CIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJISI IPOLECCa U Pe3yJIbTaTa PEMICHUs] MaTEMAaTUYECKOM 3a1a4H;

IPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUM 33Ja4d, BHOCUTh
KOPPEKTHUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, IaHHBIX, HAWAEHHBIX OLUIHOOK,
BBISIBJICHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LIEW U YCIOBUSM, OOBSICHATH NPUUUHBI
JOCTHKEHUSI WM HEJOCTHKEHUS PE3yJIbTaTOB I€ATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON ¥ MHANBUIYaIbHON PaOOThI IPU
pelieHnn y4eOHbIX 3ajad, NMPUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH, IJIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOoThl, paclpeessiTh BUIbI paboT, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS] HECKOJIbKUX JIFO/ICH;

y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYkaeHUsI, OOMEH MHEHUW, «MO3TOBBIE
HITYPMbD» U WHBIE), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATh CBOU JIEUCTBUS C
JIPYTUMHU 4J€HaMH KOMAaH]Ibl, OLIEHHMBATh KAayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUS.

MHNPEAMETHBIE PE3YJIBTATDBI
VYuebHbll Kypc «AJiredpa u HayajIa MaTeMaTHYeCKOr0 aHATU32)

K koniy oOyuenus B 10 kiacce oOydaromuiicss TOJYYUT CIAEAYIOIIME IPEIMETHbBIE
pe3ynbTaThl O OTACIBHBIM TEMaM paboyeil mporpaMMbl y4eOHOro Kypca «Aredpa u Havasna
MaTEMaTUYECKOTO aHATU3ay:

Yucii1a ¥ BBIYUCTICHUSA:

cBOOOJIHO  OMEpUPOBaTh  MOHATHUSAMHU:  pAallMOHAIBHOE  4YHMCIO, OECKOHEYHas
nepuoAnYeckas ApoOb, MPOLEHTHI, UPPAMOHATIBHOE YHMCIIO0, MHOKECTBA PALMOHAIBHBIX U
JNIEUCTBUTENBHBIX YUCET, MOYJIb IEMCTBUTEIIBHOTO YUCIIA;

OPUMEHATh APOOM M MPOUEHTHI U1 PELICHUs MNPUKIATHBIX 3a/ady U3 Pa3IuYHbIX
OTpacjel 3HaHUN U peajlbHOM KU3HU;



NPUMEHSATh TPUOIMKEHHBIE BBIYUCIICHUS, NMPABUIIA OKPYTJICHMS], IPUKUJIKY U OLICHKY
pe3yabpTaTa BBIYNCICHNN;

CBOOOJHO ONEPUPOBATH MOHITHEM: CTENEHb C LEIbIM IOKA3aTeNeM, HCIOJb30BaTh
MOJIXOAIIYI0 (DOPMY 3aIllMCH JICUCTBUTEIBHBIX YUCEIN IS PEIICHUs MPAKTHUYECKUX 3a7ad U
MPEACTABIICHUS TAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(DMETUUECKUI KOPEHb HaTypalibHON CTEIEHHU;

CBOOOJTHO OIIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: JIOTApU(PM YHUCIA, NECATUYHBIE U HATypaJbHbIC
Jgorapudmel;

CBOOOJHO ONEPUPOBATH MOHATHUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIIOBOTO
apryMEHTa;

ONEPHUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  ONEpHUpPOBATh MOHATHSIMHU: TOXAECTBO, YpPAaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUSI, PABHOCUJILHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIMYHbIE METOJbl PEIICHUS PAalMOHAJIBHBIX U JAPOOHO-pAllMOHATIBHBIX
YpaBHEHUH, IPUMEHSTh METOJ HUHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CcBOOO/IHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOM NMEPEeMEHHOM, MHOTOUWIEH C
HelabIMA KO3 PUIMEeHTaMu, KOPHM MHOIOYIEHa, MPUMEHATh JECJICHHE MHOro4YwleHa Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u reopemy Buera aiisa pemenus 3aaay;

CBOOOJHO ONEPHUPOBATh TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YpaBHEHHI, MaTpula,
ONPEIEIUTENIb MaTpULbl 2 X2 M €ro reOMETPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTelts 2 X 2 1 BBIYMCIICHUS €ro 3HaY€HUs, IPUMEHSTh ONPEACIIUTEIN IS pELICHUS
CUCTEMBI JINHEWHBIX YPABHEHUI, MOJIEIMPOBATh PEAJIBHBIE CUTYallUH C ITOMOIIBIO CUCTEMBI
JIMHENHBIX YpaBHEHUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOIIBKD MaTpul |
ONpEEIUTENIEH, MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

UCITI0JIb30BATh CBOMCTBA ACHCTBUI C KOPHSIMU JJI TPeoOpa30BaHMs BhIPAKEHUM;

BBINIOJIHATh NPEO0OpPA30BAHMSI UYWCIOBBIX BBIPAKEHUW, COAEPXKAIIMX CTEHNEHU C
palMOHAIBHBIM [TOKA3aTENEM;

UCIIOJI30BaTh CBOWCTBA JIOrapupmMoB s NpeoOpa3oBaHUs  JOrapUPMUUYECKUX
BBIPAKCHU,

cBOOOJIHO  OmepupoBaTh  MOHATHSIMH:  HppalMOHAJIbHbIE, MOKa3aTelbHbIE U
Jgorapu(pMUYECKHe YPaBHEHHSI, HAXOAUTh UX PELIEHUS C TOMOIIbIO0 PABHOCUIIBHBIX MEPEX0I0B
WM OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TpPUTOHOMETpUYecKHe (GopMynbl s  OpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

cBOOOJIHO ONEPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, MPHUMEHSATH
HE0O0X0uMbIe (POPMYJIBI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJICJIMPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE aiureOpbl, COCTABIATH BbIPAXKECHHUS,
ypaBHEHUS, HEPABEHCTBA MO YCJIOBHMIO 3aJayl, MCCIEIOBaTh MOCTPOCHHBIE MOIEIH C
UCIIOJIb30BAaHUEM armapara ajareOpsl.

DYyHKIUHN U TPAPUKU:

CBOOOJTHO ONEPHUPOBATH MOHATUIMHU: (PYHKIHUS, CIOCOOBI 3aaHusl (QYHKLIHUH, B3AUMHO
oOpaTtHbie (yHKIIUU, KOMIO3UIUsS PyHKIUH, TpaduKk QyHKIUH, BBITOIHATH 3JIEMEHTAPHBIC
npeobpazoBanusi rpaduKoB QyHKIUH;



CBOOOJTHO ONEPUPOBATH MOHSTUSMHU: O0JACTH ONpPENENEHUST U MHOMXECTBO 3HAUCHHM
byHKIIMM, HyTU QYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOO/HO OMEpPUPOBATH MOHATHSIMH: YETHBIE M HEUETHBIC (DYHKUMHU, TEPUOAUYECKUE
GyHKIIUHA, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMA, MAKCUMyMbl ¥ MUHHUMYMBI (DYHKITUH,
HanOOoJIbIIIEe U HAMMEHbBIIIee 3HaUeHUE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CTEMEHHAss (YHKIMS C HATYPAIbHBIM M LEIbIM
nokasarelieM, rpaduk CTEeHHON (PYHKIIMU C HAaTypaJIbHBIM U LEJIbIM MOKa3aTesieM, rpaduk
KOPHS N-0¥ CTeNeHU KaK (PyHKIIMU 0OpaTHOM CTENEHH C HaTypaJIbHbIM MTOKa3aTeNIeM;

ONepUpOBaTh MOHATUSIMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-TMHEWHas (PYHKIUH,
BBITMIOJIHATH 3JIEMEHTAPHOE HCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

cBOOO/IHO OTIEpUPOBATH MOHATUSMU: MMOKa3aTeIbHas U Jorapudmuueckas GyHKIHH, UX
CBOMCTBA U IrpadUKu, UCIIOJIB30BaTh UX IpadUKu ISl peICHUS] YPAaBHEHHUI;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: TPUTOHOMETPHUUECKAsT OKPYKHOCTh, ONpEIEICHHE
TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh TpauKu (PyHKUMN U UCCIEI0BAaHUS MPOLECCOB U 3aBUCUMOCTEH Npu
pEIICHNN 33/1a4 U3 APYTUX yUYEOHBIX MPEIMETOB U PEabHOM KU3HH, BRIpAXKaTh opMyIaMu
3aBHCHMOCTH MEXIY BEIHUNHAMU;

Hauajia MaTeMaTH4ecKOro aHAIM3a:

cBOOO/IHO OIEpPUPOBATh MOHATUAMU: apudMeTndyecKass 1 reoOMEeTpUIecKasi porpeccusl,
OECKOHEYHO YOBIBAOIAsl I€OMETpUYECKasl MPOrpeccus, JMHEHHBbIH M 3KCHOHEHUUATbHBIN
poct, GopMyJia CI0XKHBIX MPOLIEHTOB, UMETh MIPE/ICTABJICHUE O KOHCTAHTE;

WCIIOJIb30BATh MPOTPECCUU JIJIS PEIICHUS pEaTbHBIX 3a7a4 MPUKIAJTHOTO XapaKTepa;

cBOOOMIHO OMEpUPOBaTh TMOHATHSAMHU: TMOCIEAOBATEIBHOCTh, CHOCOOBI  3aJaHus

MOCIIEI0BATEeILHOCTEH, MOHOTOHHBIE W OTPAaHMYEHHBIE TOCIEI0BATEIHHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMaTUYECKOT0 aHaJIu3a KaK aHalin3a OECKOHEYHO MaJlblX;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HETIPEPHIBHBIE (DYHKIIMH, TOUKU pa3pbiBa rpaduka
GyHKIIUU, aCUMIITOTHI Tpaduka QyHKINH;

cBOOO/IHO OMepUpOBaTh MOHATHEM: (DYHKLHMS, HEMpephIBHAs Ha OTpPe3Ke, NPUMEHATH
CBOICTBA HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHU 3a/1a4;

cBOOOMHO OMEpUPOBATh MOHATHSIMH: TIepBas W BTOpas MPOU3BOAHBIC (PYHKIIHH,
KacarenbHas K rpaduky QyHKIINY;

BBIUUCIIATh MPOU3BOJHBIE CYMMbI, MPOU3BEIEHUS, YAaCTHOIO M KOMIIO3MIIMM JIBYX
GyHKIUNA, 3HATh POU3BOHBIC SJIEMEHTAPHBIX (QYHKITNN;

UCIIOJIb30BaTh TEOMETPUUECKUN W (PU3MYECKUM CMBICI TPOW3BOJHON [JIsl PEIICHUS
3a/1ay.

MHo:xecTBa M JIOTHUKA:

cBOOOJ/IHO OIEPUPOBATH MOHATUSIMU: MHOYKECTBO, OTIEPAIIUN HAJl MHOYKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN —amnmapaT MJii ONHCAaHMSI  peajbHbIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CcBOOOIHO OTMEpPUPOBATh TMOHITHSIMH: OIpENeJICHHe, TeopeMa, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTHYecKoro oOOBEKTa, JOKAa3aTeNbCTBO, PABHOCUJIBHBIC YpaBHEHUS U
HEPaBEHCTBA.

K koniy oOyuenus B 11 kiacce oOydaromuiicsi TOJYYUT CIAEAYIONIME IPEIMETHbIE
PE3yNbTATHI IO OTACIBHBIM TeMaM pabodei mporpaMMbl y4eOHOTO Kypca «Anrebpa u Hadasna
MaTEeMaTHYECKOTO aHAIu3ay:



Yucaa 1 BBIYUCTICHUSA:

CBOOOJHO OIEpPUPOBATh TMOHITHUSAMHU: HATYPAIbHOEC M IIEJI0€ YHCIO, MHOXXECTBA
HaTypaJIbHBIX U IEIbIX YHUCEN, UCIOJIb30BaTh MPU3HAKU JeAUMOCTU leibix yucen, HOJI
n HOK HatypanbHBIX YKcel JUIs pelIeHus 3a/1a4, IPUMEHSITh anroput™ EBkinuna;

CBOOOJTHO OINEpUpOBaTh IMOHSATUEM OCTaTKa MO MOJIYJIO, 3aMHUChIBaTh HATypajbHBIC
Yyucia B Pa3JIMYHbIX MO3ULIUOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOTHO OMEPUPOBATH MOHSATUSIMU: KOMIUIEKCHOE YUCIO U MHOYKECTBO KOMILIEKCHBIX
YHUCeN, MPEJCTABIATh KOMIUICKCHBIC YHCIA B areOpanmdeckod W TPUTOHOMETPUUYECKOM
dbopme, BBITIOJHATH apu(METHUECKHUE OIepaliii ¢ HUMH W U300pakaTh Ha KOOPJIWHATHOMN
IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJTHO  OMNEpPUPOBATH  MMOHATUAMH:  HppAlMOHAIbHBIC, TIOKA3aTelbHbIE U
jgorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HMX PEIICHUS C TOMOIIBIO PaBHOCHIBHBIX
MEPEXO/IOB;

OCYIIECTBJISATH OTOOP KOPHEH MPH PEUICHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJIHO OMNEPUPOBATH IMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHSTH
HE0OXO0IMMbIE (POPMYIIBI JIJIsl PEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOO/THO OTIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHWIIBHBIE CHCTEMBI M CHUCTEMBI-CIIC/ICTBUSI, HAXOJWUTh PEUICHUS CHUCTEMBI U
COBOKYMHOCTEH pallMOHATIBHBIX, UPPAIMOHAIBHBIX, MMOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX
YpaBHEHHI U HEPABEHCTB;

pemaTrh paldoOHANIbHbIC, HppallMOHANIbHBIC, IMOKa3aTelIbHbIC, JIOrapu(pMUUECKUE U
TPUTOHOMETPHUUECKHE YPAaBHEHUSI 1 HEPABEHCTBA, COEPKAIIINE MOIYJIU U TTapaMeTphI;

MPUMEHSITh IpaduuecKue METOIbI JJIsl pEIICHUs YPaBHEHUI U HEPABEHCTB, a TAKKE 3a7a4
C apaMeTpaMu;

MOJICIUPOBATh peabHbIE CUTYyallMd Ha SI3bIKE aireOphbl, COCTABISTH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U WX CHUCTEMBI IO YCJIOBHUIO 3aJlayd, UCCIEI0BATh MOCTPOCHHBIE
MOJIENIM C UCTIOJIb30BAaHUEM armapara anreOpbl, HHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTar.

DOyHkuuu U rpapuku:

CTPOUTH IpaKu KOMIIO3ZUIIMU (PYHKIIUMA C MOMOIIBIO SJIEMEHTAPHOTO HUCCIEIOBAHUS U
CBOMCTB KOMITO3HIIMH JIBYX (DYyHKITUI;

CTPOUTh TEOMETPUYECKHE O00pa3bl YpaBHEHUIM U HEPABEHCTB Ha KOOPJIUHATHOM
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSITH (DYHKITUH TSI MOJICIIMPOBAHUS U UCCIIEIOBAHUSI PEATTbHBIX MTPOIIECCOB.

Hauana MaTeMaTnuecKoro aHajau3za:

WCIIOJI30BaTh TIPOM3BOJHYIO JUIsl HCCIIENOBaHUS (YHKIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJIUTh HAaUOOJIbIIIEE M HAMMEHBITIEEe 3HAUCHUS (DYHKIIMU HETIPEPHIBHON HA OTPE3KE;

HCIIOJIB30BaTh MPOU3BOIHYIO JJIsl HAXO0XKICHUS HAWIYYIIIETO PEIICHUs B IPUKIIAIHBIX, B
TOM YHUCJIE COITMAIbHO-DKOHOMUYECKUX, 3a/1auax, i ONpeaeeHUs CKOPOCTU U YCKOPECHUS
mpoiiecca, 3aJIaHHOTO (HhOPMYJION Win rpaduKom;

CBOOOJTHO OIMEpUPOBATh TMOHSATUSMU: TIEPBOOOpa3Hasi, OMPENEIEHHBIM WHTETpal,
HAXOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIMM M BBIYHCIATH MHTETpan Mo ¢Gopmyiie
Hrrotona-JleiiOnuia;



HAXOAWTh IJIOMIAIN TUIOCKUX QUTYDP U OOBEMBI TEJT C TOMOIIBIO MHTETPAJIa;

UMETh TPEJICTABIICHNE O MAaTEMAaTHYECKOM MOJCIMPOBAHUN HA MPUMEPE COCTABICHHUS
mudepeHnnanbHbIX ypaBHEHUMH;

pemaTh MPUKIAIHbBIE 33]]a49H, B TOM YUCJIE CONUATEHO-D)KOHOMHYECKOTO B (PU3UIECKOTO
XapakTepa, CpeICTBaMi MaTEeMaTHIECKOTO aHaTN3a.

VYyeonslii kypc «I'eomeTpus»

K koniy 10 kinacca o0yyaromuiics HayquTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHUAMH CTEPEOMETPUHU MPU PEIIECHUU 337134 U
IIPOBEICHUH MATEMATHYECKUX PACCYKICHUM;

IIPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIIEICTBHSI U3 HUX ITPU PELIEHUU T€OMETPUUECKHUX
3ajady;

KJIAaCCU(PHUIIMPOBATh B3aMMHOE PACIOJOKEHHE MPAMBIX B MIPOCTPAHCTBE, MJIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUAMM, CBSI3aHHBIMU C YIjaMd B MPOCTPAHCTBE: MEXKITY
IPSIMBIMH B IPOCTPAHCTBE, MEXKTY IPSIMOU M INIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATh MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMU;

CBOOOJTHO pacIio3HaBaTh OCHOBHBIE BUbl MHOTOIPAHHHUKOB (MpH3Ma, MUPAMHUJIA,

PSIMOYTOJIbHBIN NapaJljIesIenuIe, Kyo);

KJIaCCU(PHUIIMPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBaHUS JJIs KJIacCU(PUKALIHH;

CBOOO/IHO OIEPUPOBATh IOHATUSIMHU, CBSI3aHHBIMU C CEUYEHUEM MHOIOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH MapajljIelIbHOE, HEHTPAJIbHOE U OPTOrOHAIbHOE NMPOESKTUPOBAHUE (PUTYp Ha
IJI0CKOCTb, BBIMIOJIHATH H300paxeHust (Uryp Ha IIoCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHHMKOB PA3JIMYHBIMA METOJAMH, BBIMOJHATH (BBIHOCHBIEC)
IJIOCKUE YEePTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOUIAJM  TOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHla),
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;

CBOOO/IHO OIEpPUpPOBaTh MOHATHSMH: CHUMMETPHUS B TNPOCTPAHCTBE, LIEHTP, OChb U
MJI0CKOCTh CHMMETPHUH, IEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPBHI;

CBOOOJTHO OINEpPUPOBATh MOHSTHSIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOpPJIMHATaM B
POCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemarb 3aJadyd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOIUEHUMH M HAXO0XKJIECHUE
r€OMETPUYECKUX BEJIMYMH, MIPUMEHSS M3BECTHBIE METObI MPHU PEUICHUU MATEMaTUYECKUX
3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTh MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

U3BJIEKATh, MPE0OPa30BBIBATh U MHTEPIPETUPOBATH MH(OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTEeKaxX U PUCYHKAX;

IIPUMEHSATH ITOJTYYEHHbIE 3HAHHS HA IPAKTUKE: CPABHUBATH M aHAIIM3UPOBATH PEAJIbHBIE
CUTYallH, MPUMEHATh U3YUYEHHbIE MOHATHS B MPOILIECCE MOUCKA PEIICHHs MaTeMaTH4YeCKu
chopMyTUpOBaHHOW MPOOJIEMbI, MOACIUPOBATh PEAIbHbIE CUTYyallMd HA SI3bIKE T€OMETPUH,
UCCJIEI0BATh MOCTPOCHHBIE MOJEIIN C UCTIOIb30BAHUEM I'€OMETPUUECKUX MOHATUIA U TEOPEM,



anmapata anreOpbl, pemarb MpaKTUYECKHe 3a/Jayd, CBS3aHHbIE C HAXO0XKICHUEM
F€OMETPUYECKHUX BEJITUYMH;

UMETh MPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUA FT€OMETPUH KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO ONEPUPOBATH MOHITUSIMH, CBS3AHHBIMU C IWJIMHIPUYECKON, KOHMUECKOU U
cheprueckoi MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TIOTYyYEHUS;

OIEpUPOBATh IMOHATUSAMH, CBA3AHHBIMH C TEJaMU BPAILICHUSA: LUIMHAPOM, KOHYCOM,
cthepoit u mapowm;

pacro3HaBaTh Tejla BpalieHus (IWIMHIP, KOHYC, cepa U map) U OOBSICHATH CIIOCOOBI
MOJIyYEeHUS TeJl BpAIlCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIoiokKeHue chephl U MI0CKOCTH;

BBIYKCIIATh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TeJl BpallleHUsA, OOBEMBI U
IUIOIIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJl BpAILLEHHUSA, T€OMETPHUYECKHX Tell C
npuMeHeHueM HopMmy;

CBOOOJHO ONEPHPOBATH MOHATUSMHU, CBA3AHHBIMH C KOMOMHAIMAMM TE€J BpPALLEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cpepy U OnmMCcaHHBIN 0K0JIO chepsl, chepa,
BIIMICAHHAs B MHOTOTPaHHUK WJIH TEJIO BPALICHUS;

BBIUUCIIATh COOTHOILIEHUS MEXIY IUIOIAJIMU MOBEPXHOCTEH M 00BEMAMH MOJAO0OHBIX
TEN;

U300pakaTh H3ydaemble (UIypbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKAE YEPTEXH W3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tl
BpAaICHUS;

U3BJIEKATh, HHTEPIIPETUPOBATH U MTPEOOPa30BbIBATH MH(OPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (Urypax, MpeCcTaBICHHYIO Ha YepTekaxX U pUCyHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;

pemarb TeOMETPUYECKHE 3aJadyd Ha BBIYHUCICHUE YIJOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, HA IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;

cBOOO/IHO ONEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C IBUYKEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA IBUXKCHHIA;

BBINIOJIHATh M300paKEHHs] MHOTOTPAHHUKOB M TEJ BpAILICHHUS MpU MNapajijieIbHOM
IIEPEHOCE, HIEHTPAIBHOM CUMMETPHUH, 3€PKATBHONM CUMMETPHUH, IIPU TOBOPOTE BOKPYT MPAMOM,
npeoOpa3oBaHus MOI00MS;

CTPOUTbH CEYEHUsI MHOTOTPAHHUKOB M TEJI BPALLIECHUS: CEUEHUS HUIMHAPA (ITapaieIbHO
Y MEPIIEHIUKYIISIPHO OCH), CEUEHHUs KOHYyca (ITapaJuieIbHble OCHOBAHUIO U IPOXOASIINE YEPE3
BEpIIMHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METObl MOCTPOCHMSI CEUEHUI: METOJ CJEIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS;

OPUMEHATh TeoMeTpuueckre (akThl A pEIIeHUus CTEPEeOMETPUYECKHX 3ajad,
IPEAINOIAraoInX HECKOJIBKO IIaroB PELIEHUs, €CJIM YCIOBUS NPUMEHEHUS 3aaHbl B SBHOU
U HesIBHOH (hopwme;



pelmarb 3aJa4d Ha J0Ka3aTeJIbCTBO MATEMAaTUYECKUMX OTHOIIEHUNM W HAXOXKJICHHE
F€OMETPUYECKHUX BEJITUYMH;

NPUMEHATH TPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU
PELICHUH CTEPEOMETPUUYECKHX 3a/1a4;

MIPUMEHSITH ITOJy4YECHHbIEC 3HAHUS Ha ITPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATH U OLICHUBATh
pealbHble CUTYyalluu, NMPUMEHATHh W3YUYEHHBIC TMOHSATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE
MOMCKA PEIICHUs] MaTeMaTU4ecKu chOPMYITUPOBAHHON MPOOIIEMBI, MOJIEIUPOBAThH PEaIbHbIE
CUTyallUd HA SI3bIKE T€OMETPHUH, HCCIENO0BATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUNA U TEOpeM, armapara anreOphl, peliath MpakTUYECKUe 3aJauH,
CBSA3aHHBIE C HAXO0KJIEHUEM F€OMETPUYECKUX BEITUUMH;

UMETH MPEACTaBICHUS 00 OCHOBHBIX 3TallaX pa3BUTHSA F'€OMETPUH KaK COCTABHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

VY4eoOnslii Kypc «BepoATHOCTb U CTATHCTHKA)

K koniry 10 kiaacca oOyyaromuics HayquTCst:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: Tpad, MIockuit rpad, CBA3HBIN rpad, myTh B rpade,
LEIb, UK, IEPEBO, CTENEHb BEPILIHUHBI, IEPEBO CIIYyYailHOTrO SKCIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: CIyYalHBIM SKCIEPUMEHT (OIBIT), CIy4yalHOE
coOBITHE, JIEMEHTApHOE CIy4ailHOe COOBITHE (PJEMEHTAapHBIA MCXOJ) CIy4yalHOrO OIbITA,
HAXOJIUTh BEPOATHOCTU COOBITHI B ONBITAX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMHU;

HaXoAUTh U (HOPMYIHPOBATH COOBITUS: NIEpeceUeHre, OObEAMHEHUE JaHHBIX COOBITHI,
coOBITHE, MPOTUBOMNOJI0KHOE JAaHHOMY, UCIIOJIb30BaTh AUArpaMMbl JWjiepa, KOOPAUHATHYIO
OpsAMYyIO JUIsl pEelIeHHs 3a/Jad, IO0JIb30BaThCAd (OPMYJIOW CIIOKEHUS BEPOATHOCTEH st
BEPOSITHOCTEN IBYX U TPEX CIyYalHBIX COOBITUA;

OMepUpOBaTh MOHATUAMH: YCJIOBHas BEPOATHOCTh, YMHOXXEHHE BEpPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, IEPEBO CIIYYAHHOT 0 SKCIEPUMEHTA, HAXOAUTH BEPOSITHOCTH COOBITHI
C NOMOUIbIO MpaBWJIa YMHOXEHHS, JE€peBa CIy4ailHOrO OmbITa, MCIHOJIB30BaTh (HOpMyiy
MOJIHOM BeposATHOCTH, (popmyny baiieca mpu pemieHun 3amad, OnpenessiTh HE3aBUCHUMOCTD
coObITHH IO (hOopMyJIie U TIO OPTAHU3AIUHU CIIYYaitHOTO KCIIEPUMEHTA;

NPUMEHSATh HM3yYCHHbIE KOMOWHATOpPHBIE (OPMYJIbI IS TIEPEUUCICHUS DJIEMEHTOB
MHO>KECTB, JJIEMEHTAPHBIX COOBITUN CIYy4alHOTO ONBITA, PEIICHHs 3aJad 10 TEOPHUH
BEPOSITHOCTEN;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIIyYalHBINA OMBIT (MCIBITAHUE), YCIIEX
U HeyJlaya, He3aBUCUMBIE UCIIBITAHUS, CEpUsl UCIIBITAHUM, HAXOJUTh BEPOATHOCTH COOBITHIA: B
CEpUU UCHBITAHUH JI0 NIEPBOr0 yCIE€Xa, B CEPUU UCIBITaHUN bepHyIu, B ONbITE, CBA3aHHOM
CO CITy4ailHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOOJIHO  OMEpUpOBaTh MMOHATHSAMH: CiIy4ailHas  BeJIMYUHA, paclpelieieHHe
BEPOSITHOCTEW,  AMarpaMMa  pachpeneiieHusi, OwHapHas  cioy4yaiiHas  BEJTWYMHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

OMEepUpOBaTh TOHITUSAMHU: COBMECTHOE PACIPEICICHUE JIBYX CIIy4YailHbIX BEJTUYHH,
WCIIOJI30BaTh TAONHILy COBMECTHOTO pACTPEICICHHs] ABYX CIyYalHBIX BEIWYUH IS
BBIJICJICHUS PACIPEICTICHUS KaXX0il BEIWYUHBI, OMPEACIICHUS] HE3aBUCHUMOCTH CIIyYalHbBIX
BEJINYUH,;



CBOOOJ/IHO OTMIEPUPOBATH MOHATUEM MAaTEMATHYECKOTO0 OKUIAAHUS CIy4YalHOW BEJIMYUHBI
(pacnpenenenusi), IPUMEHATh CBOMCTBA MATEMATUYECKOTO OXKUJAHUS MPU PEIICHUU 3ajad,
BBIYUCIISITH ~ MaTeMaTUYECKOE  OXKHUJAHWE  OWHOMHAIBHOTO U TE€OMETPUYECKOTO
pacnpeeneHuid;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: AUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHUE CIIy4yalHOU
BEJIMYMHBI, TPUMEHATh CBOMCTBA JUCIEPCUM CIIyYallHOW BEJIMYUHBI (pachpenesieHus) npu
pelIeHUN 3aJ]lay, BBIUKCIATH TUCIEPCUI0 U CTaHJAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO U
OMHOMMAJILHOTO paclpeeeHI;

BBIYKCIIATh BBIOOPOYHBIE XapaKTEPUCTUKU IO JaHHOM BBIOOPKE U  OLICHUBATh
XapaKTepUCTUKU T€HEPATbHOW COBOKYIMHOCTHU JAAHHBIX MO BHIOOPOUYHBIM XapaKTEPUCTUKAM.
OueHnBaTh BEPOSITHOCTU COOBITUH U MPOBEPSITH MPOCTEUIINE CTATUCTUYECKUE TUIIOTE3BI,
MOJIb3YSCh U3YUCHHBIMU PaCIpeACICHUSIMH.

Temaruveckoe MJIAHUPOBAHUE

Ha uzydenne yuebHoro npenmera «MareMaTukay MpeaycCMOTPEHO:

B 10 kmacce — 6 yacoB B Hejemto, B 11 ki1acce — 5 4acoB B HEACIIO.

VYueOnsiit npenmeT «MaTeMaTHuKa JI0MOJHEH JIEKTUBHBIMU KypCaMu, BXOJSIIUM B
dbopmupyemyto yacte OOIT COO: «OnemenTapHas mateMaTuka», «MaremaTuka: n30paHHbIe
BOIPOCKI», «30paHHbIE BOMPOCHI IIJIaHUMETpUN», «130paHHbIE BOMPOCHI CTEPEOMETPUNY,
((TPYI[HBIG 3aga4nu MaTCMaTHuKHU», «OCHOBBI CTaTUCTHKHA U BCPOATHOCTHY.

No HanMeHnoBaHue pa3iesioB U TeEM YPOKOB KonuuectBo
ypoKa 4acoB
10 xkaacc (204 gaca)
[ToBTOpeHME (6 YacOB)
1-4 [ToBTOpEHUE, 00001IEHNE U CUCTEMATH3aLMs 3HAHUH 32 KypC 4
OCHOBHOTO 00111eT0 00pa30BaHMs
5-6 CraproBast TMarHOCTUKA 2

YueOHbIi Kypc «AnreOpa 1 Havajga MaTeMaTHICCKOTO aHATN3a)

Mmuooscecmeo oelicmeumenvhulx uucen. Muozounenvt. Payuonanvhnule ypasnenus u
Hepasencmea. Cucmemsl 1unelnsvix ypasuenuil (13uacos)

7 MHOkeCTBO, Oonepanuy HaJ, MHOKECTBAMH U UX CBOWCTBA. 1
[wuarpammel Oiniepa-Benna. [IpuMenenune TeopeTuko-
MHOXECTBEHHOTO anmnapara Jjis petieHus 3ajau.

8 PanmonansHbie ynciia. OOBIKHOBEHHBIE U ICCATUYHBIC POOH, 1
MPOILICHTHI, OECKOHEUHbIE TIeproAndecKue apoou. [Ipumenenue
JpoOei U MPOIEHTOB ISl PEIICHUS TPUKIIATHBIX 3a]1a4.

9 JenicTBuTenpHbIe Ynciia. PanioHanbHbIE U UPPALIMOHAIIBHBIE YHCIIA. 1
ApudmMernueckue oneparuu ¢ AeHCTBUTEIHbHBIMUA YHCTIaAMHU.
[TpubnuKEHHBIC BHIYMCIICHMS, PABUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BBIYUCIICHUM.

10 Mopyinb IEMCTBUTEIIBHOTO YHCIA U €TO CBOMCTBA. 1

11-12 | OCHOBHBIE METOJIBI PEIICHUS TIENIBIX U IPOOHO-PAIIMOHATEHBIX 2
YPaBHEHUHN U HEPABEHCTB.

13 MHorouIeHbl OT OJHOW IEPEMEHHOM. [[eieHre MHOTrO4JIeHa Ha 1

MHOTOYJIEH C ocTarkoM. Teopema besy.

14 MHuorousensl ¢ ueiasiMu koddppunrentamu. Teopema Buera. 1




15 Pemennie cucteM TMHEWHBIX YPAaBHEHUMN. 1

16-17 | Marpuiia cuctemMbl JIMHEUHBIX ypaBHEHUN. OnpeenuTeNb MaTpULbl 2
2x2, ero TeOMETPUUYECKUN CMBICIT U CBOKCTBA; BEIYMCIIEHUE €TI0
3HaueHus. [Ipumenenne onpeaenuTens A pemeHnus: CUCTEMBI
JIMHENHBIX YPABHCHUMU.

18 Peuienne npukitaHbIX 3a4a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX 1
YPaBHEHH.

19 KonTposbHas padora: "PannonajbHble ypaBHEHHUSA U 1
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX YPABHeHHU'"'

VYuebnsiii kypc «['eomerpus»

20-21 | IloHATHS CTEpEOMETPUM: TOUKA, TPsIMAs, INIOCKOCTh, TPOCTPAHCTBO. 2
HcTtopus pa3BUTHS IUIAHUMETPUU U cTepeoMeTpuu. OCHOBHBIE
npaBuiia 300paKeHUs] Ha PUCYHKE TUIOCKOCTH, TapaJlIeIbHBIX
npsIMBIX (OTPE3KOB), cepenrHbl oTpe3ka. Ilepecekarommecs
IUIOCKOCTH, NIEPECEKAOIIMECS IPsIMasi U TUIOCKOCTB;

HOJIYIIPOCTPAHCTBO.

22 MHororpanHUKH, U300paKeHHUE MPOCTEHIIINX MTPOCTPAHCTBEHHBIX 1
buryp, HeCyIeCTBYIOIIUX OOBEKTOB.

23-24 | AKCMOMBI CTEPEOMETPHUH U MEPBbIE CEACTBUS U3 HUX. CIIOCOOBI 2
3aJlaHus MPSMBIX U IJIOCKOCTEH B pocTpaHcTBe. O003HaueHUA
MPSMBIX U TIJIOCKOCTEM.

25-27 | M300paxeHue ceueHn mupamMuibl, Ky0a U MpU3Mbl, KOTOPBIE 3
IpoXoAAT uepe3 ux péopa. M300paxkeHue nepecedyeHus NoayuYeHHbIX
IJIOCKOCTEN. PackpalBaHue oCTpOEHHBIX CEYEHUN PA3HBIMU
LIBETaAMHU.

28-29 | Merona cienoB [uisi IOCTpoeHus ceueHuil. CBOMCTBA nepeceueHn it 2
MPSMBIX U IIJIOCKOCTEM.

30-32 | [loctpoeHue ceyeHuid B mupaMuie, Kyoe mo TpéM ToukaM Ha péopax. |3
Coznanue BBIHOCHBIX YepTEXKEil M 3alKCh I1AroB MOCTPOEHHUSI.

33-34 | PacueTsl B CEYEHHUSIX HA BBIHOCHBIX YEPTEXKAX. 2

35 KonTposbHnas padora "Axkcuomsl crepeomerpun. Ceuenus''. 1

VYuebnbiil Kypc «BeposiTHOCT M CTaTUCTUKAY
Inemenmut meopuu 2paghoe (3 uaca)

36 I'pad, cBs3HBIN Tpad, NpeacTaBiIeHUE 3a/1a4U C TOMOIIBIO Tpada. 1

37 Crenenb (BaneHTHOCTH) BepiuHbl. [IyTh B rpade. Llenu u nuxib. 1

38 ['padwt Ha IocKOCTH. JlepeBO CITydaifHOTO IKCIIEPUMEHTA. 1

Cnyuaiinsie onvimol, ciyuaiinple cOObIMUA U 6epoAmMHoOcmu coovimuii (3 uaca)

39 CrnyualiHble SKCIEPUMEHTHI (OTBITHI) U CTy4alHbIE COOBITHS. 1
DneMeHTapHble cOOBITHS (MCXOIbI).

40-41 | BepoSaTHOCTh CIy4yaiHOTO COOBITHSI. BEpOSATHOCTH COOBITUH B OTBITAxX | 2

C pPaBHOBO3MOKHBIMH 3JICMCHTAPHLIMHA COOBITHUSIMH.

Onepauuu Hao mHodxcecmeamu u coovimuamu. Cnoxcernue U yMHOJIICEHUE eepo;zmuocmeﬁ.

Ycnoenan eepoamunocmo. Hezasucumoie coovimusa (5 uacos)

42-43

[lepeceuenue, 0ObeTMHEHNE MHOKECTB U COOBITUIA,
MTPOTHBOIIOJIOKHBIE COOBITHSI. DOpMyIa CII0KEHUS BEPOSITHOCTEH.

2




44 VYcnoBHasA BEPOATHOCTb. YMHOKEHHE BEPOATHOCTEN. DopMyIia 1
YCJIOBHOM BEPOSITHOCTH.

[E—

45 dopmyIia MoJIHON BEPOSITHOCTH.

[E—

46 ®opmyna balieca. HezaBucumbie cOOBITHSI.

Inemenmuvt Komounamopuxu (5 uacos)

47-48 | KomObuHatopHoe npaBmiio yMHOKeHUs. [lepecTaHOBKY U (pakTOpHAIL.

2

49 Yucno coueranuid. TpeyronbHuk Ilackas. 1

50 dopmyna ouHoMma HproToHa. 1

51 Kontposasbnasi padora «I'padgnbl, BepOSITHOCTH, MHOKECTBA, 1
KOMOMHATOpUKA' .

VYuebnslii Kypc «Anredpa U Hayada MaTEMaTHYECKOTO aHAIA3a)

Dyukyuu u cpaguxu. Cmenennan Qynkyus c yenvim noxazamenem (7 uacos)

52 ®yHKus, cnocoObl 3a1aHus GyHKuuU. B3aumuo oOparHbie pyHkimu. | 1
Komnozunusi pyHKIMiA.
53 OO0nacTb onpeaeseHnss 1 MHOXKECTBO 3HaueHu GyHkuu. Hymu 1

dbynkiuu. [IpoMexyTku 3HaK OCTOSTHCTBA. YETHBIE M HEUETHBIE
dbyukiuu. [epuoanueckue pyHkuuu. [TpoMekyTkn MOHOTOHHOCTH
bynkiuu MakcuMymbl 1 MUHUMYMBI GyHKITMK. Haunbombiee u
HaMMeHbIIIee 3HaYeHNE (YHKIIMU Ha MPOMEXKYTKE.

54 Jluneitnasi, kBaipaTuuHas U qpoOHO-TMHelHas pyHkuun. [paduk 1
byHKIMH.

55 OnemeHTapHbIe TpeoOpa3oBaHus rpa@uKoB QPyHKIM. DnemenTapuoe | 1
MCCIICIOBAHUE U MOCTPOCHHE IpadUKOB 3TUX (PYHKIUH.

56 CreneHs ¢ 11eabIM mokasareieM. buanom HerotoHa.

57 CreneHHas (QyHKIMS C HATypaJbHBIM U LI€JIbIM NIoKa3arenem. Eé
CBOICTBA U rpaduK.

58 KonTponbnas padora: "Crenennas ¢gyukuus. E€ cBoiictBa n 1
rpaguxk’'.

VYuebnsiii kypc «['eomerpus»

B3aumnoe pacnonosicenue npamvix 6 npocmpancmee (4 uaca)

59 B3anmHO€ pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE. 1
CkpemuBaromuecs npsmsie. [I[pu3Haku CKpeIMBAIOIIMXCS TPSIMBIX.
[TapannensHble NpsIMBIE B ITPOCTPAHCTBE. Teopema 0 CyleCTBOBaHUU
Y €JMHCTBEHHOCTH MPSMOU MapaJuIebHON JAHHON NPSIMOM,
MPOXOIALIEN Y€PE3 TOUKY POCTPAHCTBA U HE JIC)KAIIEH HA JTaHHOMU
npsiMoi. JleMMa 0 mepeceyeHny MapayieabHbIX MPSAMBIX IIJIOCKOCTHIO.

60 [TapamienbHOCTH TpeX NpsIMBIX. Teopema o0 TPEX napaIeIbHbIX 1
npsiMbix. Teopema 0 CKpelMBarOIIUXCs IPSIMBIX.

61 [TapannensHoe poekTupoBaHue. OCHOBHBIE CBOMCTBA MapasuiebHOrO | 1
npoekTupoBanus. N300pakeHue pa3HbIX GUTyp B mapauieIbHON
IIPOEKLMH.

62 LleHTpasnbHas MPOEKLUHS. YTOJ C COHAIIPABIECHHBIMA CTOPOHaMU. Yron | 1

ME¥XK1y IPSIMBIMH.

Iapannensnocms npamvix u naiockocmeit ¢ npocmpancmee (8 uacoe)




63 [loHATHS: TapauIENIBHOCTD IPSAMOM U IIJIOCKOCTH B POCTPAHCTBE. 1
[Tpu3Hak napayienbHOCTH NPSAMOM U TuIocKocTU. CBOKCTBA
NapaJLIEIbHOCTH NPAMOU U IJIOCKOCTH.

64 ['eomeTpuueckue 3a1a4 Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO, 1
CBSI3aHHBIE C MTAPAJUICIIBHOCTHIO MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE.

65 [TocTpoeHue ceueHusi, NPOXOASIIETO Yepe3 JaHHYIO MPSAMYIO Ha 1
YEPTEXKE U MAPAJUIETBHOTO IPYyrou npsamMon. Pacuér oTHOIEHUH.

66 [TapannenbHas NPOEKIUs, TPUMEHEHHE JIS IOCTPOCHUS CEUEHUN 1
KyOa u napasuienenunena. CBoiicTBa napajuieenune/ia u Mpu3Mbl.

67 [TapannensHblie IOCKOCTH. [Ipr3HaKy mapamuieIbHOCTH ABYX 1

II0CKOCTeN. TeopemMa 0 mapajieTIbHOCTH U €IMHCTBEHHOCTH
MJIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY, HE MTPUHAJIICKAITYIO JaHHOK
IJIOCKOCTH U CJIEICTBHSI U3 HEE.

68 CBoiicTBa MapajuiebHbIX IJIOCKOCTEN: O MapaIeIbHOCTU MPSMBIX 1
MIEPECEUCHHUS] IPU MEPECECUEHUN ABYX MapaUIEIbHBIX ILIOCKOCTEH
TpeThel, 00 OTpe3Kax MapajuieNIbHbIX MPSMBIX, 3aKITIOYEHHBIX MEXITY
napajuieIbHbIMU TJIOCKOCTSIMU; O IEPECEUEHUN MPSIMOU C IBYMSI
napaieIbHBIMH IIOCKOCTSIMHU.

69 CaoiicTBa KyOa 1 IpsIMOYTOJILHOTO Tlapajuienenuneaa. Beraucienue 1
JUIMH OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM MapajuieJIenunese.

70 Konrposabnas padora «llapaniesibHOCTh NPSMbBIX U IVIOCKOCTEH B | 1
NPOCTPAHCTBE»

YueOHbIit Kypc «BeposiTHOCTh U CTAaTUCTHKA»

Cepuu nocneoosamenvuvix ucnoimanuii. Hcnoimanua bepuynnu. Cnyuaiinwtii 66160p u3
KoHeuHou cogokynnocmu (4 uaca)

71 bunapHbIi ciy4aifHbIi ONBIT (UCIIBITAHKE), YCTIEX U HEY/Iava. 1
HesaBucumele ucnbitanus. Ceprst HE3aBUCUMBbIX UCIIBITAHUN 10
IIEPBOIO ycnexa.

72 Cepust He3aBUCHMBIX UCIIBITAHMI 10 TiepBoro ycnexa. Cepus 1
HE3aBUCHUMBIX HCIIbITAHUN bepHyuu.

73 CnyyaliHblil BEIOOD M3 KOHEYHON COBOKYITHOCTH. 1

74 [IpakTuueckas padora.

Cnyuaiinwie éenuuunst u pacnpeoenenus (10 uacos)

75-76 | Ciyuaiinas BenuuuHa. Pacnipenenenue BepositHocTeil. Juarpamma 2
pactpeaenenus. Onepauuu Haj ClIy4ailHbIMU BelnunHaMu. [Ipumepsr
pacnpeneneHuid. bunapHas ciydyaliHasi BEJIMYMHA.

77 I'eoMeTpuueckoe pacripenenenre. buHoMuaabHOE pacpeeiiCHUE.

78 Maremarnueckoe OKUJaHUE CIy4ailHOW BeTnuuHbl. COBMECTHOE
pacnpeereHUe IBYX CIyYalHbIX BEJIHYHH.

79-80 | HezaBucumble cinyyaiiHble BeIMUMHbI. CBOICTBA MAaTEMATHYECKOTO 2

oXHaaHus. MaremMaTnueckoe oXugaHue OMHApHOM ClydailHOM
BEJIMYMHBI. MareMaTnyecKkoe 0)KUIaHNuE TEOMETPUIECKOTO U
OMHOMHUAJIHOTO paclpeiesICHUN.




81 Jlucnepcus 1 cTaHgapTHOE OTKIOHEHue. Jlucnepcus OuHapHOM 1
ciyyaiiHOU BennuuHbl. CBOMCTBA JUCIIEPCUH.

82-83 | Maremarnyeckoe OKuJaHUE POU3BEICHUS U TUCTIEPCUSI CYMMBI 2
HE3aBUCUMBIX CIy4alHbIX BeJIMYUH. J{ucrepcus OMHOMHAIBHOTO
pacrpeneaeHus.

84 KonTponbnas padora "UcnbiTanus bepuynan. Ciay4yaiinbie 1

BEJIMYMHBI U pacnpenesaenns’''.

VYuebnslii Kypc «Anredpa U Hayada MAaTEMaTHYECKOTO aHAIM3a)

Apugpmemuueckuit kopenv n-oit cmenenu. Hppayuonanovuwie ypagnenus. (9 uacos)

85

ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. CBoiicTBa U rpaduk
KOpHS N-0¥ cTeneHu Kak (yHKIIMH 0OpaTHON CTETEHU ¢ HaTypajIbHBbIM
IIOKAa3aTeJIeM.

1

86-87

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTEIICHU U
KOPHH.

88-92

HppanuonansHbie ypaBHEeHUs.. OCHOBHBIE METO/IBI PEIICHUS
VMppalUOHAIbHBIX YPAaBHEHUN. PaBHOCUIIbHBIE IEPEXO/BI B PELIEHUN
MppalMOHAIBHBIX YPABHEHUN.

93

KonTtponbhas padora: " ApudpMeTnyeckuii KOpeHb N-0i CTENEHHU.
HNppaunonanpHble ypaBHEHHS "

VYuebnsii kypc «I'eomerpus»

Ilepnenouxkynapnocms npamvix u njiockocmeii ¢ npocmpancmee (16 uacos)

94

[leprieHIUKYIAPHOCTD NPAMOU U INIOCKOCTH. [Ipu3Hak
IIEPIICHIUKYIISIPHOCTH IIPSAMOU U IIIOCKOCTU. Teopema o
CYILLIECTBOBAHUH U €IMHCTBEHHOCTH MPSIMOM, MPOXOSIIEN Yepes
TOUYKY NPOCTPAHCTBA U NEPIEHAUKYISIPHON K INIOCKOCTH.

1

95

ITnockoctu u NCPHNCHANUKYIIAPHBIC UM IIPAMBIC B MHOTOI'PaHHHKAX.

96-98

[lepnenaukynsip n HakJIOHHAs. [locTpoeHue nepneH IKyIsapa u3
TOYKH Ha IPSIMYIO.

99-102

Teopema o Tpéx nepneHauKyasipax (mpsimasi 1 oOpaTHasi).

103

Yron MCKAY CKPCIIUBAOITUMUCH ITPAMBIMH.

104

ITouck nepneHIUKYISPHBIX MPSAMBIX C IIOMOIIBIO MEPIEHIUKYIIPHBIX
IJIOCKOCTEM.

105

OproronanbsHOe npoekTupoBanue. [loctpoenue ceuenunii kyoa,
IIPU3MBI, TPABUJIBHOM MMUPAMU/IBI C IIOMOLIBI0 OPTOrOHAJIBHOU
MIPOEKIIUH.

106

CumMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1mockoctn
CUMMETPHI B MHOTOrpaHHUKaxX. [[pu3HaK neprneHauKyasspHOCTH
IIPSIMOM U TJIOCKOCTH KaK CIEACTBUE CUMMETPHH.

107

IIpaBunbHbIE MHOTOIPAaHHUKH. Pacyér pacCTOSHUN OT TOYKH 10
IIJIOCKOCTH.

108

Croco0Obl OMYCTUTD MEPIICHIUKYISPBI: CAMMETPHSI, CIBUT TOYKHU TIO
napasuiesibHON npsiMoil. CABUT MO HeMapaleabHOM IpsIMOH,
VM3MEHEHUE PACCTOSHUM.

109

KonTposnbnas padora "llepneHauKyIsipHOCTb NPAMBIX H
IUIOCKOCTEN B IPOCTpPaHcTBe"




VYuebHslii Kypc «Anredpa 1 Hadyaaa MaTeMaTHYECKOTO aHATIH3a)

Iokazamenvnasn gynkuyus. Iloxkazamenvnsvie ypasnenus (11 uacos)

110- CreneHb C pallMOHAIBHBIM TTOKA3aTeJIeM U €€ CBOMCTRA. 3

112

113 [TokazarenbHas QyHKIM, €€ CBOMCTBA U TpadUK. 1

114 [TokazarensHbie ypaBHeHUs. Vcmonp3oBanue rpaduka GyHKITUN s 1
peLICHUs YPABHEHUM.

115- OCHOBHBIE METOBI PEUICHUS IOKA3aTEIbHBIX YPABHEHUMN. 5

119

120 Konrpoasnas padora: "Iloka3zaresbHasi pyHKIIHS. 1
Iloka3arenbHble ypaBHeHHsA'"' .

YueOnslii kypc «I'eomeTpus»
Yenot u paccmoanua (11 uacos)

121 Yron Mexay npsMbIMU Ha INIOCKOCTH. YTOJI MEXKIY 1
CKPEILIMBAOIIMMHUCS IPSMBIMU B IPOCTPAHCTBE. [ eoMeTprueckue
METO/Ibl BBIYMCIIEHHUS YIJIa MEXIY IPSIMBIMU B MHOTOTPaHHHUKAX.
JByrpansbiii yron. CBOKWCTBO JIMHEWHBIX YIVIOB ABYTPAHHOTO YIIA.

122 [lepnieHiuKyIsIpHBIE TNIOCKOCTH. CBOMCTBA B3aUMHO 1
MEePIEHIUKYISIPHBIX TI0cKocTel. [Ipu3Hak nepneHaAuKyIIpHOCTH
IJIOCKOCTEN; TEOpEMA O IIPSIMOM NIEPECEUEHNUS IBYX TUIOCKOCTEN
NEePIEHIUKYISIPHBIX TPEThEH MJIOCKOCTH.

123 [IpsiMoyronbHBIN apajuielenunen; Kyo; ni3aMepeHus, CBOMCTBa 1
IPsIMOYTOJIBHOTO Napaiienenunena. Teopema o JuaroHaiu
PSIMOYTOJIBHOTO MapaJUIeIeNUIEa U CIEICTBUE U3 HEE.

124 CrepeomMeTpruyecKue U MPUKIIAIHbIE 3314, CBA3aHHbBIEC CO B3aUMHBIM | |
PACIIOJIOKEHUEM MPSAMBIX U IIJIOCKOCTH.

125 CkpemuBaroniecs npsmbie, mapajjieabHbIe IIOCKOCTH B 1
CTaHJAapTHBIX MHOTOrpaHHUKax. [Tapa mapanienbHbIX MIIOCKOCTEN Ha
CKPEIIMBAIOIIUXCS TIPSIMBIX, PACCTOSIHUE MEXITY CKPEIIMBAIOIIUMUCS
MPSIMBIMU B IIPOCTBIX CUTYAITUSIX.

126- PaccTosiHME OT TOYKM 0 IIIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10 2

127 IJIOCKOCTU. BbIUnCIIeHHE pacCTOSHUNA MEXKTY CKPEIIMBAIOIIMMUCS
IPSIMBIMU C TIOMOUIBIO MEPIEHANKYISIPHOMN MIIOCKOCTH.

128- Tpé€xrpanHsblil yroyi, HEPAaBEHCTBA I TPEXTPAHHBIX YITIOB. Teopema 2

129 [Tudaropa, TeOpeMbl KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

130 jieMeHTBI cheprUecKoii reOMeTPUM: reoie3nYecKue JUMHUN HA 1
3emure.

131 KonTtponbHas padora "Yrisl u paccrosiHus" 1

VY4eOHslil Kypc «Anredpa u Hayaia MaTeMaTHYECKOTO aHAJIN3a»
Jozapupmuueckan gpynxuyus. Jlocapugpmuuecxkue ypasnenus (14 uacos)

132 Jlorapudm urcna. JlecaiTuuHble U HaTypadbHbIE JOrapu(MBbI. 1
CaoiicTBa jorapudma.

133- [IpeoOpazoBaHue BEIpAKEHUN, COIEPIKAIINX JIOTaApU(PMBI. 4

136




137- Jlorapupmuueckas ¢pyHKIHs, €€ CBOMCTBA U TpaduK.
138
139 Jlorapupmuyeckue ypaBHeHus. VMcnonb3oBanue rpaduka QyHKIIH
JUISL PELICHUS] YPABHEHUM.
140- OCHOBHBIE METO/IbI PEIlICHU JTOTapu(MUUECKIUX YPABHEHUH.
144 PaBHOCHIIbHBIE TIEPEXObI B PEHICHUH JIOTAPU(PMHUUECKUX YPABHEHHUM.
145 Kontpouasnas padora: "Jlorapugmuueckas pyHKuus.
Jlorapudpmuieckne ypaBuenus''.
YueOnslii kypc «I eomeTpus»
Mmuozozpannuku (12 uacos)
146 Cucremarusanus 3HaHuii "MHOIrorpaHHUK U €ro 3JI€MEHTHI"
147- [Inpamunma. Buael nupamun. [lpaBunenas nupamua
149
150- [Ipu3ma. IIpsmas n HaknoHHas npusmsl. [IpaBunbHas npusma.
152
153- [Ipsimoit mapasienenuren, MpIMOYTOJIbHBIN MapajuieNenumne, Kyo.
155
156 Brinmykible MHOTOrpanauku. Teopema Oitnepa. [IpaBunbHbie ©
NOJIYIIPABUJIbHBIE MHOTOI'PaHHHUKH.
157 KonTposbnas padora '""MuororpanHuku' .
VYuebnslii Kypc «Anredpa U Hayada MaTeMaTHYECKOTO aHAIN3a)
Tpuzonomempuueckue gvipasricenus u ypagnenus (15 uacos)
158 CuHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC YMCJIOBOTO APTyMEHTA.
159 ApKCHUHYC, apKKOCUHYC ¥ apKTaHI€HC YMCJIOBOTO apryMEHTA.
160 TpuronoMerpudeckas OKPYKHOCTb, OIIPEAECIICHUE
TPUTOHOMETPUYECKUX (PYHKIMNA YHCIOBOTO apryMEHTa.
161- OcHoBHBIE TpUroHOMeTpHrUeckue hopmyel. [IpeodbpazoBanue
165 TPUTOHOMETPHUYECKUX BBIPAKCHUM.
166- Pemenrie TpUrOHOMETPUYECKUX YPABHEHUM.
171
172 KonTposbHas padora: "Tpuronomerpuyeckue BbIpaKeHUs U
TPUIOHOMETpPHYECKHEe YpaBHeHus'' .
VYuebnsiii kypc «['eomerpus»
Bekmopuwt 6 npocmpancmee (8 uacos)
173 [ToHsiTME BEKTOpA HA IUNIOCKOCTH U B IIPOCTPAHCTBE
174 CymMa u pa3HocTh BekTopoB. [IpaBuiio nmapasienenunesa.
YMHOXXEHME BEKTOPA HA YHCJIO.
175 PaznoxeHue Bekropa mo 0a3ucy Tpéx BEKTOPOB, HE JIeXkKAITUX B OJTHON
IIJIOCKOCTH.
176- CkansipHoe npou3BelicHHE. BpruncieHnue yria Mexxay BEKTOpaMH B
177 ITPOCTPAHCTBE.
178- [Ipocreiimne 3aga4u ¢ BEKTOPAMH.
179
180 KonTposbHas pabora «BeKTOpPbI B IPOCTPAHCTBE).




VY4eOHslif Kypc «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHaJIN3a

Ilocneooeamenvnocmu u npozpeccuu (6 uacos)

181 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS MTOCIIEI0BATEIHLHOCTEH.
MeTo1 MaTeMaTHY€CKOW HHIAYKIIHH.
182 MOHOTOHHBIE M OTPAaHUYEHHBIE MO CIEN0BATENBHOCTU. MicTOpUs
aHajn3a OECKOHEYHO MaJIbIX.
183 Apudmernueckas nporpeccus. [eoMmerprueckas mporpeccus.
184 beckoneuHo yObIBaroiasi reometpuueckas nporpeccusi. Cymma
0EeCKOHEYHO YObIBaIOIIEH FeOMETPUUYECKOM MPOTPECCUH.
185 JIMHEWHBIN U SKCIIOHEHIUANIBHBIA pOCT. Hucio e. @opmyria CI0KHBIX
MIPOIICHTOB.
186 Hcnonb3oBaHUE NPOrPECCUH ISl PELICHUS PEabHbIX 3a/1a4
MPUKIIAIHOTO Xapakrepa. [Ipaktuueckas padora.
Henpepuvignwvie pynkyuu. Ilpouszeoonas (10 uacos)
187 HenpepoiBHble QyHKIIMU U UX CBOMCTBA. Touka pa3pbiBa. ACUMIITOTHI
rpadukoB PyHKIUH.
188 CpolicTBa (pyHKLIMI HEPEPBIBHBIX Ha OTpe3ke. [IpuMeHeHnre cBONCTB
HENPEPBIBHBIX QYHKIUM JIJIs1 pelieHus 3aay.
189 Meton uHTEpBaIOB ISl PELICHNS] HEPABEHCTB.
190 OnpeneneHue, reOMETPUUECKUN CMBICIT TPOU3BOAHOM. YPaBHEHHE
KacareJIbHOM K rpaduky GyHKIIMN
191 Omnpenenenue, Gu3nUecKuil CMbICI Tpou3BoHOM. [lepBast u Bropas
POU3BOJIHBIE (DYHKITUH.
192- [TpousBonHbIE NIEMEHTAPHBIX (DYHKITUH.
193
194- [Ipown3BogHAS CYyMMBI, IPOU3BEAECHHUS, YACTHOTO U KOMIIO3UIIUU
195 GbyHKIUH.
196 Kontpoasnas padora: "llpousBognas’.
Iloemopenue, 0000wenue, cucmemamuszayus 3Hanuil (8uacoe)
(pezepe 2 uaca)
197- [ToBTOpEeHME, 000OIICHUE U CUCTEMAaTH3alMsl 3HAHUIA.
202
203- [IpoMexxyTouHas arrecramus
204
11 kaacc (170 yacoB)
Iloemopenue (4 uaca)
1-4 [ToBTOpEeHME, 0000IICHUE U cUCTeMaTh3alus 3HaHui 3a kypc 10
KJ1acca.
Y4eOHsIil Kypc «Anredpa u Hadaia MaTeMaTHIECKOTO aHATN3a»
Hccneoosanue ¢pynkuuit ¢ nomouwipto npou3eoonoii (15 uacos)
5-7 [ToBropenue temsl «IIponsBogHas .
8-10 [IpuMeHeHne MPOU3BOJHOMN K UCCIICIOBaHHIO (DYHKITUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI.
11-13 | HaxoxknaeHrne HanOOIbIIEro 1 HAaUMEHBIIIETO 3HAYEHUS HEIPEPHIBHOM

(GYHKITMU Ha OTPE3KE.




14

[IpuMeneHne npon3BOAHOM I HAXOKACHUSI HAWTYUIIEro PENICHUS B
IIPUKJIAIHBIX 33]1a4aX.

15-16 | [IpuMeHeHne NPOU3BOAHOM JJIsSl ONIPENIEIIEHNUS CKOPOCTH U YCKOPEHUS
npolecca, 33JaHHOT0 (OpMYIOH MK TpadUKOM.

17-18 Komnozumus GyHKIMiA.

19 ['eomeTpuueckue o0pa3bl ypaBHEHHI HA KOOPIUHATHOM MIIOCKOCTH.

20 KonTposbHnas padora: '""UccienoBanue GyHKIHIA ¢ TOMOLIBLIO
NMPOU3BOAHOIM" .

YueOnslii kypc «I'eomeTpus»

21 KoopauHatel BeKTOpa Ha NJIOCKOCTH U B POCTPAHCTBE.

22-23 | CxansspHOE MPOU3BENCHUE BEKTOPOB. BrIunciieHne yria Mexay
BEKTOpaMH B IPOCTPAHCTBE.

24 YpaBHEHUE IIPAMOM, IPOXOAALLIEH Yepe3 IBE TOUKU. YPABHEHHUE
IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTpPE3KaxX.

25-26 BektopHoe npousBeneHue.

27 JInHenHbIE HEPABEHCTBA, JUHEMHOE POrPaMMUPOBAHHUE.

28 AHaJIUTUYECKUE METOJIBI pacu€Ta yIja Me1y NpsIMbIMU B
MHOTOTPaHHUKAX.

29 dopmyna pacCTOSIHUS OT TOYKH 1O INIOCKOCTH B KOOPJAWHATAX.
HaxoxaeHne pacCTOsIHUM OT TOUKU JI0 INIOCKOCTH B KYO€.

30-31 Haxoxnenue pacCTossHUM OT TOYKH JI0 TIIIOCKOCTH B MPABUIIBHOM
nupamMue.

32 KonTposbHas padora ""AHanurnyeckas reomerpus''.

VYueOHbIi Kypc «BeposiTHOCTh U CTAaTUCTHKA»
3axon donvuux uucen (3 uaca)

33-34 | HepaBenctBo YeOrbIeBa. Teopema YeObImena. Teopema bepuysu.
3aKoH OOJBIINX YUCE.

35 Bri6opounsiit meton uccnenaoanuii. [Ipakruueckas padora.

Inemenmuvl mamemamuueckou cmamucmuxu (4 uaca)

36 ['eHepanibHast COBOKYIHOCTh M ClIydaiiHasi BBIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapakTepucTukaMu. OLIEHKa CPEAHETO U TUCTIEPCUU
reHEepaJIbHON COBOKYITHOCTH C TTOMOIIBIO BHIOOPOUYHBIX
XapaKTEPUCTHK.

37 OneHuBaHuEe BEPOSITHOCTEM COOBITUM 1O BBIOOPKE.

38 Craructuueckas runoresa. I IpoBepka mpoCcTenmx runoTes ¢
IIOMOIIBIO CBOMCTB M3YYEHHBIX PaClpeICICHUMN.

39 [IpakTuyeckas padora.

Y4eOHsIi Kypc «Anredpa u Hadaia MaTeMaTHIECKOTO aHATTN3a»
Ilepsooopasnaa u unmezpan (10 uacos)

40 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX.

41-42 | IlepBooOpa3Hbie aneMeHTapHbIX QyHKIM. [IpaBuiia HaxXOXKIEHUS
epBOOOPA3HBIX.

43 HNurerpain. 'eomerpudecknii CMbICT UHTErpaja. Beraucinenue

onpeaenéHHoro uaTerpana no gopmyne Herotona-Jleionuna.




44-46 | IlpumeHeHue MHTETpaJa AJIsl HAXOXKACHUA TUlonaaen miockux euryp. | 3

47 [IpumeneHue unTerpana ajig HaxoxkKAeHUs] 00bEMOB reoMeTpuyeckux | 1
Tel.

48 [Tpumeps pemennit AudQepeHnaibHbIX YPaBHEHUN. 1
Maremarnueckoe MOJIETUPOBAHUE PEATBHBIX TPOLIECCOB C MOMOILBIO
nuddepeHnnanbHbIX YpaBHEHUH.

49 KonTposbHnas patdora: "IlepBooOpa3Hasi u mHTerpaJ'. 1

YueOnslii kypc «I'eomeTpus»
00vém muozozpannuka (10 uacos)

50 O6bEM Tena. O0BEM PSIMOYTOJILHOTO TapaJljIesienue/1a. 1

51 3amaun 00 ynBoeHHH Ky0a, 0 KBaJpaType Ky0a; O TPUCEKIIUH yTIa. 1

52-53 | O6béM npamoit mpu3Mbl. CTepeoMeTprUIeCKUe 3a/1a4H, CBSI3aHHBIE C 2
00BEMOM IIPSIMOYTOJILHOTO MapasuIeIeIUIIeIa U IPSIMON MPU3MBL.

54 Briuncnenne 00bEMOB T C MOMOIIBIO OMPEIEIEHHOTO UHTETpaa. 1
O0bEM HakIIOHHOM TTpU3MBbL. O0BEM nupamubl. Popmyiia 00bEMa
nupamuabl. OTHOIIEHHE 0OBEMOB MUPAMU C OOIIMM YITIOM.

55-56 | CrepeoMeTpuuecKue 3a/1a4u, CBA3aHHbIE C 00bEMaMU TUPAMU/IBI. 2

57 [Ipuknannsie 3aaauu o TeMe "O0bEMBI Ten", CBA3aHHbIE ¢ 00béMamMu | 1
MHOTOTPaHHHUKOB.

58 [Ipumenenue o0bEMOB. Bhrurciienrne pacCTOSHUS 10 MIIOCKOCTH.

59 KonTposabnas padora "O0béM MHOTOrpaHHuKa''.

VYueOHbIit Kypc «BeposiTHOCTh U CTaTUCTHKA»

Henpepbumbte Cﬂy‘laﬁﬂble 6e/1UYUHDI (pacnpede/zeuuﬂ), nokaszameiibHoe U HOpMAajlbHOée

pacnpeodenenusn. Pacnpeoenenue Ilyaccona. (4 uaca)

60 [IpuMepbl HENMPEPBIBHBIX CIyYalHBIX BeJIMUUH. DYyHKIUSA IOTHOCTH | 1
BEPOSTHOCTH.

61 PaBHOMepHOE pactipenenenue. [IpumMepsl 3a1a4, NpUBOASIIUX K 1
MOKA3aTeJIbHOMY U K HOPMAJIBHOMY PaclpeiesICHUsIM.

62 @yHKIMS TUIOTHOCTH BEPOATHOCTH MTOKA3aTEILHOTO PACTIPEIEIICHHUS. 1

63 Pacnpenenenune ITyaccona. 1

VYuebHslii Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a)
I'pagpuxu mpuzonomempuueckux goynxyuii. Tpuzonomempuueckue nHepageHcmea
(9 uacoes)

64-66 | TpuronomeTpuieckue GyHKIIUHA, UX CBOMCTBA U TpaduKH. 3

67-69 | OTOOp KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C TIOMOUIBIO 3
TPUTOHOMETPUUYECKON OKPYKHOCTH.

70-71 | PelieHre TPUrOHOMETPUYECKUX HEPABEHCTB. 2

72 KonTposbHnas padora: "I'pagpuky TPUrOHOMETPUYECKUX 1
¢ynknuii. Tpuronomerpuyeckue HepapeHcrsa''.

Hppayuonanvuvie, noxazamenvuie u nozapugpmuueckue nepagencmea (18 uacos)

73-77 | OCHOBHBIE METOJbI PEILICHHS NTOKA3aTEJIbHBIX HEPABEHCTB. 5

78 ['paduueckue MeTONbI pelieHus TOKA3aTeIbHBIX YPaBHEHUH U 1
HEPaBEHCTB.

79-84 | OCHOBHbBIE METO/IbI PELICHUS JIOrapUPMUIECKUX HEPABEHCTB. 6




85 ['paduueckue MeTombl pemieHus JorapuMUIECKIX YpaBHEHUN U
HEPaBEHCTB.

86 ['paduaeckre METOBI pelIeHUST UPPAMOHATBHBIX YPABHCHHH.

87-89 | OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIBHBIX HEPABEHCTB.

90 KontposabHas padora: "MppaunonajbHble, NOKa3aTeJbHbIE U
JorapupmMuyeckne HepaBeHcTBa'' .

YueOnslii kypc «I'eomeTpus»

91 [unuaapuyeckast HOBEpXHOCTh, 00pa3yome MUIUHIPUIECKON
noBepxHocTu. Hunmuuap. [Tpsimoit kpyroBoit muinusap. Konnueckas
MOBEPXHOCTh, 00pa3ylolme KOHnUeCcKor noBepxHoctu. Konyc.
VYceu€unbiit koHyc. M300pakeHne KOHYCOB U YCEYEHHBIX KOHYCOB.

92-93 | CrepeoMeTprUUECKUE 3a]a4l Ha JJOKA3aTeIbCTBO U BHIYUCIICHUE,
IOCTPOCHHEM CEYEHUU HUIMHAPA, KOHYCA.

94 [IpuknagHbie 3aa41, CBA3aHHBIE C HWJIUHAPOM U KOHYCOM.

95 Cdepa u map. Cummetpus cdepsl u mapa. [Tnomans chepol u e
yacTel. YpaBHeHUE cepsbl.

96 [lepeceuenue cdepsl U mapa ¢ mwiockocThio. Kacanue mapa u chepbl
IJIOCKOCThIO. By u n300paxenue mapa.

97 CrepeomMeTpruyecKue 3a/1a4M Ha JOKA3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE CO chepoil U apoM, MOCTPOECHUEM X CEUCHUN
IIJIOCKOCTBIO.

98 [TpuknagHbie 3a1a4u, CBSI3aHHBIE CO chepoit U IMapoMm.

99 Paznuunbie KOMOMHAIIMY TEJ BPALIEHUSI 1 MHOTOTPAHHUKOB.

100- 3agaun o TeMe "'Tena v MOBEPXHOCTH BpalllEHUS .

101

102 KonTposabHnas padora "Tesia u moBepxHocTH BpameHnus''.

VY4eOnblll Kypc «BeposiTHOCTh M CTaTUCTHUKA
Céa3b medwcoy cayuaiinvimu geauyunamu (7 4acos)

103- KoBapuanms n1Byx cinydaiiHbiX BenuuuH. KoadduimeHnTt koppensuuu.

104

105- CoBMecTHBIC HAOMIOCHUS ABYX BEIMUYUH. BrIOOpOUHBII

106 K02 UIIMEHT KOPPEIISIITUH.

107 Paznuune mexay TMHEWHOM CBI3bI0 U MPUYMHHO-CIICICTBEHHOU
CBA3BIO.

108 Jluneiinas perpeccusi.

109 [IpakTuueckas pabora.

VY4eOHslIil Kypc «Anredpa u Hayaia MaTeMaTHYECKOTO aHAJIN3a»
Komnnekcuwie yucna (8 uacos)

110 KommiekcHbie uncia. Anredpandeckas U TPUTOHOMETpUYECKast
(GbOopMBbI 3aMMCH KOMIJIEKCHOTO YKCIIA.

111- Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YUCIIAMH.

112

113- N306parkeHrne KOMIUIEKCHBIX YUCEIT HA KOOPIMHATHOM TJIOCKOCTH.

114




115

®opmyiia Myaspa. KopHr n-0¥ CTEIIEHH U3 KOMIUIEKCHOTO YMCIIA.

116 [IpuMeHeHre KOMIUIEKCHBIX YMCEeN AJIs PeIeHHs] PU3NUECKUX U
reOMETPUYECKHX 3a/1a4.

117 [ToBTOpeHue, 0000IIeHNE U cucTeMaru3anus TeMbl «KOMILIEKCHBIE
qucay.

YueOnslii kypc «I eomeTpus»
ITnowaou nosepxnocmu u 06vémot Kpy2nvix men (9 uacos)

118 [Tnomaaer noBepxHoCTH HUIHHApA. [L1omaau 60KOBOM U MOTHOM
MTOBEPXHOCTHU KOHYcCA.

119 O6béM mumuHapa. Teopema 06 00bEME IPSAMOTO IUITUHIPA.

120 Boruncienrie 00bEMOB T€J C MOMOIIBIO ONPEAEIEHHOTO HHTErpala.
O06BEM KOoHYCA.

121- CrepeoMeTpuyecKue 3a1a4M, CBsI3aHHbIE C BRIUUCIEHUEM 00BEMOB

122 WJIMH]IPA, KOHYCA.

123 [Ipuknannsie 3aaauu 1o TeMe "OObEMBI U IIIOMIAU TOBEPXHOCTEN
Ten'"

124 O0bEM 1apa u mapoBoro cekropa. Teopema 06 oObEME 1Iapa.
[Tnomans cheprl. CTepeoMeTprUdeCKUE 3a/1a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I1apa, IAPOBOrO CErMEHTAa U IIapOBOTO
CEKTOpa.

125 [Tpukmannaeie 3aaaun 1Mo TeMe "OO0bEMBI TeN'", CBI3aHHBIC ¢ 00BEMOM
mapa v miomaasio cepbl. COOTHOMICHUS MEXTY TUIOMIAASIMU
noBepXHOCTeN U 00bEMaMu OIOOHBIX Tell. M3MeHenne oobéma rpu
IOI00HUH.

126 KonrposabHnas padora "Iliomaau mnoBepxXHoCTH U 00bEMBI
KPYIJIbIX Tea'.

VY4eOHslil Kypc «Anredpa u Hayana MaTeMaTHIECKOTO aHAIIN3a»
Hamypanvusie u yenvie uucna (7 uacos)

127 HarypanbHbie U nienpie yuca.

128 [Ipumenenue npuszHakoB aenuMocTH nenbix yucen. HOJ u HOK.

129- [IprMeHEeHNE TPU3HAKOB AEIMMOCTH LEJBIX YUCEI: OCTATKHU 1O

130 MOYJIO.

131- [IprumeHeHne MPU3HAKOB AEIUMOCTH LEJBIX YUCEI: AJITOPUTM

132 EBximaa i pemeHus 3a71a4 B [EIbIX YUCIIAX.

133 [ToBropenue, o6o0eHne u cucremaru3anus Tembl «HarypanabHbie u
L[EJIbIE YHCIIAY.

VYueOHslii Kypc «I eomeTpus»
Meusncenusn (4uaca)

134 JIBrkenust npoctpancta. OtoOpaxeHus. J(BU>KeHHsI U paBEHCTBO
¢uryp. O01mume cBoiicTBa ABMKEHUN. BUIbl IBU)KEHUI: TTapajlieIbHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHSI, 3€pKaJIbHAsi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM.

135 [IpeoOpazoBanus momobwus. [Ipsamas u cdepa Ditnepa.

136 ['eomeTpruueckue 3agauu Ha TPUMEHEHUE IBUKCHMUSL.




137 Hcropus pa3BuTHs CTEPEOMETPUN KAK HAYKU U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX MHKEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHH.

VY4eOHslil Kypc «Anredpa u Hayana MaTeMaTHYECKOTO aHAN3a»

Cucmemul payuoHaANbHBIX, UPPAUUOHATILHBIX NOKA3ZAMETLHBIX U J102APUPMUYECKUX
ypaenenuii (12 uacoe)

138- Cucrema 1 COBOKYNHOCTb YpaBHEHUI. PABHOCHIIbHBIE CUCTEMBI U 2

139 CUCTEMBbI CIICACTBUSL.

140 OCHOBHBIE METOBI PEUIEHUS CUCTEM U COBOKYITHOCTEM 1
palMOHAJIBHBIX YPABHEHHUI.

141- OCHOBHBIE METOABI PEUICHUS CUCTEM U COBOKYITHOCTEM 2

142 HMppallMOHAIBHBIX YPABHEHUM.

143- OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEM 2

144 MTOKA3aTEJIbHBIX YPABHEHHUI.

145- OCHOBHBIE METOABI PEUIEHUS CUCTEM U COBOKYITHOCTEN

146 Jorapu@MUUYECKUX YpPaBHEHUH.

147- [IpuMeHeHnE CUCTEM K PELICHUIO MATEMAaTHUECKHUX 3a/1a4 U 33/1a4 U3 | 2

148 pa3IMYHBIX 00JacCTe HAYKU U PeaIbHOM KU3HU, UHTEPIIPETAIIIS
MOJIYYEHHBIX PE3YIbTaTOB.

149 KonTposnbHas padora: "CucremMbl paliliOHAIbHBIX, 1
HPPALMOHAJIBHBIX MOKA3aTEJbHBIX U JIOTaPpU(PMHUUYECKHUX
YPaBHEHH .

3aoauu c napamempamu (11 yacoes)

150- PanmonanbHble ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TApaMeTpamMu. | 2

151

152- HppanmonanpHble ypaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C 2

153 rapaMeTpamH.

154- [lokazarenbHblE YpaBHEHNSA, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMU. | 2

155

156- Jlorapugmudeckne ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C 2

157 rapaMeTpamH.

158- TpuroHoMeTpu4eCcKre ypaBHEHHs, HEPABEHCTBA, CUCTEMBI C 2

159 napaMeTpamu

160 [TocTpoeHre u UCCIeI0BAHNE MATEMAaTUYECKUX MOJEIIEH PEAIbHBIX 1
CUTyallil C TOMOILBIO ypaBHEHUH ¢ mapaMmeTpamu. [Ipakrnueckas
pabora.

Iloemopenue + pezepenvie uacwt (10 uacos)
161- [ToBTOpEeHME, 0000IICHNE, CUCTEMAaTH3AlIUs] 3HAHUM. 3allUuTa MUHH- 10
170 MIPOEKTOB.

yueOHO-MeToaAuuYeCcKoe o0ecneuyeHrne 00pa3oBaTe/IbHOIO Mpouecca
o0si3aTe/ibHbIE YUeOHbIEe MATEPUAJIbI IS 00yUYAK0Ierocsi
Maremaruka. Anrebpa u Hauana maremarudeckoro ananmsa 10 Mepsnsax A.T., HomupoBckuii
J.A., ITonsxoB B.M.; nox penakuueii [Togonsckoro B.E.
Maremaruka. Anrebpa u Hadana maremarndeckoro ananmsa 11 Mepsnsk A.T., HomupoBckuit
I.A., TITonaxoB B.M.; noxa penakuueit [logonsckoro B.E.




Maremaruka. ['eomerpust 10 Mepansak A.I., Homuposckuii J[.A., [TonsikoB B.M.; non
penakuuei [logonsckoro B.E.
Maremaruka. ['eomerpus 11 Mepsnsk A.l., Homuposckuit [{.A., [Tonskos B.M.; nox
penakuueit [lononsckoro B.E.

undposbie 00pa3oBaTe/bHbIE PECYPCHI H PeCyPChl CeTH HHTepHeT!

! B Ka4CCTBC 3JICKTPOHHBIX O6p8.30BaTCJ'IBHBIX PECYpPCOB AOIMYCKACTCA UCIIOJIB30BAHUC MAaTCpUaJiOB,

BKJTFOUCHHBIX B DeiepaibHbIi MepedeHb dJEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOMYIIEHHBIX K
WCITOJIB30BAHUIO TIPU PeATU3AIIH UMEIOIINX TOCYIapPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
MIporpamMmM CpeIHero o01ero 00pa3oBaHus, yTBEPKJACHHBIN MMpruKka3oM MuHmpocsemnieHus: Poccuu ot
04.10.2023 Ne 738.);KOMIUIEKTBI TPEHAKEPOB T10 MPEeIMETaM; MaTepHabl It MOAroToBKHU K BIIP;
JIOMAIITHUE 33/IaHHs; ayIuo0 YICOHUKHU U .



