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MNOACHUTEJIBHASA 3AIINCKA

VYueOubiit kypc «Marematukay s ooydaromuxcs 10-11 kimaccoB cocTout
U3 TpeX MOJIyJei: Monynb «Airedpa W Hadaja MaTeMaTHYECKOTO aHan3ay,
MonyJib «I'eomeTpus», Monynb «BEpOATHOCTD U CTATUCTUKA.

Monyns «Anredpa W Hadajga MaTEMaTUYECKOTO aHAIIM3a» SIBJISICTCS OTHUM
U3 HanOoJee 3HaYMMbIX B IIPOTpaMMe CPeTHEr0 o0IIero 0o0pa3oBaHus, MOCKOJIBKY,
C OJIHOM CTOPOHBI, OH 00ECNIEYMBAET UHCTPYMEHTAIIbHYIO 0a3y JJisi U3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, OPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUIEHHE 00YyYarolUXCcsl HAa YPOBHE, HEOOXOAUMOM JIsl OCBOCHHUS
MH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU U APYTHX JAUCLMIUIMH. B
paMKax JaHHOTO Y4YeOHOro Kypca OOydaroIlMecs OBIIAJIEBAalOT YHUBEPCAJIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyJIUpyeT CBOU JOCTH)KCHUS B
MaTeMaTHU4ecKoil opme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLUMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aAHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Ausredbpa M Hadajla MaTeMaTH4YECKOTO
aHaln3a» 00y4YaroIIuecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJHBIX 33]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEATbHBIX CUTyaluH,
WHTEPHpPETAllUd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMM.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydyeOHOM
JEATEeIIbHOCTH, TpeOyroued MNpoAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.



B crpykType ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
aHaJIKM3a» BBIIEIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TUHUM: «Yucna
U BbIUKCIECHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATEIbHO-METOANYECKUE JMHUM H3YYalOTCsl Ha NPOTSHKEHUM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOTOJHSIS
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MaTEMaTHUYECKUM aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwarolmiuecs OBIJIAJIEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM amnmnapaTtoM, Y HUX IMOCJIEI0BATENbHO POpMUPYETCS U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUs] CAMOCTOSITENBHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3aJauM, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B C€0s MCHOJIb30BAHUE PA3JIMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATYypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, OCOOble CBOMCTBA
palMOHANBHBIX U UPPALMOHAIBHBIX YHCEN, apu(METUUYECKUE OIEepaluy, a TaKxKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS ISl PEICHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpEeTU3aIHsl.

Jluaust «YpaBHEHHUSI W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpPEIHEro OO0Iero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3aJja4 Ha HAXOKJEHUE HanOOJBIINX U HAUMEHBIINX 3HAYEHUH ()YHKIHH.
Jannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpIKAIMX CTENEHU U JiorapupMmel. bmaronaps u3ydeHuro ainreOpanyeckoro
Marepyaja IPOUCXONWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB W HEPaBEHCTB. Anredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuana. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHU JUIS peuIeHus 3a7ad U3 APYTHX YUEOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MATEMaTUYECKUM aHAJIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIUU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIIOIIMX BbIpAXKaThb 3aBUCHMOCTH MEXJIy BEIWYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOW, Tpaduueckoll M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPyr KaK MATEMATHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpa@uky  CHOXHBIX (YHKLUMMA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TmpolueccoB. JlaHHas colep)kareiibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalUu,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMUYECKHX, 3aJadaxX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTHBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHUN pPaCIo3HABATh TMPOSBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHe
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaXHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXKXECTBEHHBINH S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IMPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyalluii, WCCIEAOBAHMS HJTUX MOJIENIed C TOMOIIBIO ammapara ajuredopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHUS NPHUKIaAHBIX 3amad. [lpu
pPEIICHUH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OoOydYaroniuecss  pa3BHBAIOT
HAOJIOATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIeMY.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB PEIICHHWS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3a.

Ha usyuenue yuebnoco kypca «Aneebpa u Hauana mamemamuieckozo
ananuzay omeooumcs 272 uaca. 6 10 knacce — 136 uacos (4 uaca 6 neoeno), 6 11
knacce — 136 uacos (4 waca 6 Heoeio).

[eomerpust siBisieTcss OMHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLUILINH
€CTeCTBEHHO-HAYYHOW HAMpPAaBICHHOCTH W MPEIMETOB TYMAaHHUTAPHOTO IIHKIIA.



[Tockonpky  JOrMYecKOE€  MbIIUICHHE,  (QOopMUpPyeMOe  TpH  U3YYECHUU
OOy4aIOLUMUCS TOHSATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 3a7a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
U3Y4YE€HUU T€OMETPHUH, KaK COCTaBJISAIOUIEH MpeaMeTHON obnactu «Marematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMUpOBaHHE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHHEe  YMEHHUS  BJAQJETh  OCHOBHBIMM  TIOHATUSAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHKUE YMEHHS pAacliO3HABaTh HA YEPTEkKaX, MOACISIX U B pEaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

¢bopMupOBaHHE yYMEHHs BIAJEThb METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
pELIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
00OCHOBAaHMHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUHN U POJIM aKCHOMATHKHU B IPOBEICHUH
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TE€OMETPHUH;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «xmaccax sBiusroTcs: «lIpsMble ©  TJIOCKOCTHM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MNOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYy4YEeHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodeit
POrpamMMbl, paclpeleEHHbIM MO0 ToJaM OOYYEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIInecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHSIMH U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHs,  ITOCTPOCHHS
WHIUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeclneyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymiei npodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebnozo «ypca «leomempusay Ha YenyONEHHOM YpoGHe
omeooumcs 204 uaca: 6 10 xnacce — 102 uwaca (3 uaca 6 neoenro), 6 11 xnacce —
102 uaca (3 uaca 6 nedenio).

VY4eOHslit Kypc « BeposITHOCTh M CTaTUCTHKAY YTAYOIEHHOTO YPOBHS
SIBIISIETCS TIPOJAOKEHUEM U PA3BUTHEM OJTHOMMEHHOTO y4eOHOT0 Kypca



yrIyONIE€HHOTO YPOBHS Ha YpPOBHE CpeHero oo1mero oopa3zoBanusi. Y uyeOHbIN Kypc
npeHa3HaueH Uit GOPMUPOBAHHS y 00YUAIOIIMXCS CTATUCTHYECKON KYIBTYPHI U
TIOHUMAaHUS POJIHM TEOPUHU BEPOSTHOCTEH KaK MaTEMAaTHUECKOTO HHCTPYMEHTA ISt
U3y4YCHUS CITy4allHBIX COOBITHIA, BETMUUH U TpolieccoB. [Ipu m3ydyenun kypca
00O0ramnaTcs MPeaCTaBICHUS 00YJaIOMNXCS O METOIaX UCCIICTOBAHUS
U3MEHYMBOTO MHPA, Pa3BUBACTCS TOHUMAHHUE 3HAYMMOCTH U OOIIIHOCTH
MaTeMAaTUYEeCKUX METOJIOB ITO3HAHUS KaK HEOTHEMIIEMOW YaCTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUSL.

Copeprkanre yaeOHOTO Kypca HalpaBJICHO Ha 3aKpeIICHUEe 3HAHUH, TTOTYyISCHHBIX
IIPY U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs, M HA Pa3BUTHE
MPEICTABIICHUN O CIIyYalHBIX BEJITMYMHAX U B3aUMOCBSI3SIX MEXKIY HUMU Ha
BaXKHBIX MTPUMEpPax, CI0’KEThI KOTOPBIX MOYEPITHYTHI U3 OKpYsKaromiero mupa. B
pe3ynbTaTe y 00y4aronumxcs 10HKHO ¢hOpMUPOBATHCS MPEICTABICHUE O
HanOoJee yMOTPEOUTENBHBIX U OOIIUX MATEMATUYECKUX MOJIEIISIX, UCTIOIB3YEMBbIX
JUTSI OTTUCAHMSI aHTPOTIOMETPUUYECKHX U IEMOTPapUICCKUX BEIHIHH,
MOTPENTHOCTEH B pa3IUIHBIC POJIa N3MEPCHUSX, JIIUTEILHOCTH 0€30TKa3HOM
pabOThI TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH H MPOIIECCOB
B 0011IeCTBE. YUeOHBII KypcC ABIIETCS 0a30i JJIs1 OCBOSHHUS BEPOSITHOCTHO-
CTATUCTUYECKUX METOJI0B, HEOOXOUMBIX CIIEIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CHEIUATBHOCTEH, HO TAKKE COMUATBHBIX U TICUXOJOTUYECKUX, TTOCKOJIbKY
COBPEMEHHbBIE 00IIIECTBEHHbIC HAYKH B 3HAUUTEILHON MEpPEe UCTIONB3YIOT anmnapar
aHanmu3a O0JBIMX JaHHBIX. [[eHTpaNbHYI0 YacTh yueOHOTO Kypca 3aHUMAET
o0cyXeHre 3aKoHa 00IBIINX Ynces — QYHIaMEHTAIBHOTO 3aKOHA TIPUPO/IBI,
UMEIOIIETO MaTeMaTHIECKYIO (hOpMaTH3aITHIO.

B cooTBeTCTBUU € yKa3aHHBIMU LETSIMU B CTPYKTYpE y4eOHOTO Kypca
«BepoATHOCTb U CTATUCTHKA» Ha YIIIyOJIEHHOM YPOBHE BbIJIE€JICHBI OCHOBHbBIE
coJiepkatesibHble TMHUK: «CllydaiiHble COOBITUSL U BEPOSITHOCTU» U «CllydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX TUHUI B Y4€OHBIN KypC BKIIOUYEHBI 3JIEMEHTHI TEOpUH rpadoB
¥ TEOPUH MHOXKECTB, HEOOXOMMbIE JJIs1 OJHOLIEHHOTO OCBOEHHS MaTepraa
JTAHHOT'O y4eOHOTO Kypca U CMEXHBIX MATEMAaTHYECKUX YUEOHBIX KYypPCOB.

Conepxxanue muHUU «CitydaiiHble COOBITUSL U BEPOSATHOCTUY» CIIY’KUT OCHOBOM ISl
(dbopMUpOBaHUA MTPEICTABICHHUM O paCcIpeIeICHUN BEPOSITHOCTEH MEXIY
3HAQYEHUSIMHU CIIy4alHbIX BEIUYMH. BaKHYIO 4acTh B 3TOM CONEPKATEIBHON JIUHUN
3aHUMAaeT U3yUYeHUE TeOMETPUIECKOT0 U OMHOMHUATBHOTO paclpeaesieHui 1



3HAKOMCTBO C UX HCIIPCPBIBHBIMU daHAJIOTAMH — ITIOKA3aTCJIbHBIM U HOPMaJIbHBIM
PaClpCaACICHUAMUA.

TeMbl, CBSI3aHHbBIE C HETIPEPHIBHBIMU CIIyYailHBIMU BEJIMUMHAMU U
pacrpeiefieHUs MU, aKIIECHTUPYIOT BHUMaHUE O0YyYaIOIINXCS HA ONTUCAHUU U
U3YYEHUU CIIyYailHBIX SIBICHUN C TIOMOIIBIO HENPEPBIBHBIX QyHKINUNA. OCHOBHOE
BHHUMAaHHE YENSIETCS MOKa3aTeIbHOMY U HOPMAJIIbHOMY pacHpeeIeHUSIM.

B yueOHOM Kypce npeycMaTpUBaeTCs 03HAKOMUTETILHOE U3YUEHHUE CBSI3U MEKIY
CIIy4ailHBIMM BEJIMYMHAMU U OTMIMCAHUE 3TOM CBSA3M C MOMOIIBIO KoddduieHTa
KOPPEJSILIMM U €r0 BBIOOPOYHOTO aHaJIora. DTH 3JIEMEHTHI COAEPKaHUS Pa3BUBAIOT
TeMy «/luarpamMmbl pacceuBaHus), N3YYEHHYIO HA YPOBHE OCHOBHOT'O OOILIETO
o0pa30oBaHus, 1 BO MHOTOM OIMPAIOTCS Ha CBEICHUS U3 KypPCOB alreOphl U
TE€OMETPUHU.

Emé onuH 351eMeHT coJiepKaHusi, KOTOPBIN MPEIIAracTcs Ha O3HAKOMUTEITLHOM
YPOBHE — MOCJIEIOBATEILHOCTD CIIy4allHbIX HE3aBUCUMBIX COOBITUH,
HACTYIAIOIIUX B €AMHULY BpeMeHU. O3HAKOMJIEHUE C PACIIPEACICHUEM
BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITHI HOCUT Pa3BUBAIOIINI XapakTep U
SBJISICTCS] AKTYyaJIbHBIM IS Oy AyIIMX a0UTYpUEHTOB, TOCTYIAIOMIUX HA YU4eOHbIC
CHEIUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAYKaMH, TICUXOJIOTHEHN U
YIIPaBJICHUEM.

Ha uzyuenue yuebnoeo xypca «Beposmuocms u cmamucmuxay Ha yenyo1eHHoM
ypoeue omgoodumcs 68 uacos: 6 10 knacce — 34 uaca (1 uac 6 nedenro), 6 11 knacce
— 34 yaca (1 uac 6 Heoenio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

PaunonanbHbie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, IMPOLIECHTHI,
OeckOHeuHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUWM U PEANIbHOW KU3HH.

JleficTBUTENBHBIE 4YHMCIA. PalMoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  omnepalMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEHCTBUTEIILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH ACUCTBUTEIBHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBbHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuunbie W HaTypaldbHBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEHICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHusl YHCTOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METOBI peneHus
VppaLMOHAIbHBIX YPAaBHEHUM.

[Toka3artenbHble ypaBHEHHMS. OCHOBHBIE METOJBI PELICHUS IOKA3aTEIBbHBIX
YPaBHCHUU.



[Tpeobpa3zoBanue BbIpaXEHH, COEPIKALIUX JTOTapU(PMBI.

Jlorapudmmueckue ypaBHEHHUS. OcHoBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX YpaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JIMHEMHBIX ypaBHEHHMHA. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHHI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOLIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccimenoBaHue DOCTPOCHHOW MOJAEHU C
ITOMOLIBIO MaTPHI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAbHOM CHUTYallMd C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHUECKUX 3aJad U 3a/ad U3 pazIu4HbIX Oo0JacTedl HayKu M peajbHOU
KU3HH.

@OyHkuuu U rpadpuku

®yHkus, crnocoObl 3amanus (QyHKIUMM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms pyskiuit. I'paduk  QyHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOunacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnpinee n HauMeHblee 3Ha4eHus1 QyHKIIMKA Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUA OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHass u Jjorapupmuyeckas (yHKUUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCIIEAOBATEILHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbIC
IIOCJIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTeMaTUYECKOTO aHalau3a Kak
aHann3a OECKOHEYHO MaJbIX.



ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
porpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
IPOLEHTOB. Mcnonp30BaHWE TMPOTPECCUM Ul PELICHUs pealbHBbIX 3aaady
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHMs HEpaBEeHCTB. lIpuMeHeHue CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIecKuil u
(U3MYECKUI CMBICI TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K rpaduKy QyHKIUU.

[IpousBoaHble  3nemMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXecTBO, OIlepalld HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ cTepeoMeTpur. Touka, ImpsMas, IIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajulesibHble M CKpelmBaromuecss mnpsmble. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalIeIbHbIC
MpsIMBIE B POCTPAHCTBE, NAPAJLIETBHOCTD TPEX NMPSIMBIX, MAPATIIENBHOCTD MPSAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapajJIeIbHOTO TNpoeKTHUpoBaHUs. W300paxeHue
buryp B nmapayuieqbHON MPOEKIUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, yroJl
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIOCKOCTEN: NapajlieibHbIE
IIJIOCKOCTH, CBOMCTBa HapajijIeabHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM U TUIOCKOCTH: NEPIIEHANKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MpsMBIC IMAPAUICIBHBIE W TNEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPNEHAMUKYJISAPHOCTU INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOH
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHE.



[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT TMTpsAMOM A0  TIJIOCKOCTH,  TpoeKuus  GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  TNPHU3HAK  NEPHEHIMKYJSPHOCTH  JIBYX
II0CKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YTOJI, JUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa TIUJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYTPAHHBIX YTIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yrJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi U HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJHAS IOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpAMOYIOJBHBIA — IMApAJUICIECNUIIE] U  €r0  CBOMCTBA.
Kparyaiime myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBenHass Teopema Ilugaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBuwibHas W yceu€HHass nupamuabl. CBoilicTBa pé€Gep M OOKOBBIX TI'paHEl
MPAaBWJIBHOW mnupamuabl. lIpaBUiibHbIE MHOTOIpDAHHUKH: IIPAaBWIbHAS IpU3Ma U
IPpaBUJIbHAS [HUpAMUJa, MPABWIbHAS TPEYrOJbHAS MHUPaMUa U IPaBUIIbHBIN
TeTpasap, KyO. IlpeacraBieHne O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

BrluncieHre 9SJI€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU TPU3MBI,
IJIOMAh OCHOBAaHWM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMON TMPHU3MBIL
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH NPABUIBLHOM MHpPaMUb,
TeopemMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHUsS IPaBUIBHOU
MAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
[ToHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U TPOTHUBOIIOJIOAKHO HAITPABIICHHbBIE
BEKTOPHI. PAaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKEHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO.

CBoiicTBa ciioxeHHs! BEKTOpoB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHE KOMILTaHApHBIE BEKTOPHI. [[pu3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napannenenunena. Teopema o pa3ioKeHUN BEKTOPA MO TPEM
HEKOMIUIaHapHBIM BekTopaM. [IpsimoyronbHas cucrema KOOpAUHAT B
npocTtpancTBe. Koopannatel BekTopa. CBA3b MEKy KOOpAMHATAMU BEKTOPA U



KOOpAMHATaMU TOYEK. YTOJ MeXay BekTopamu. CKalsipHOE TPOU3BEACHUE
BEKTOPOB.

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepiuHbl. ['padbl Ha iockocTu. JlepeBss.

Ciy4daitHble SKCIEPUMEHTHI (ONBITHI) U CIy4aliHbIe COOBITHA. DJIEMEHTApHbIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HaJ COOBITUSAMU: IepecedeHre, 00beJMHEHNE, TPOTUBOIIOIO0KHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcriepumenTa. Gopmyia nmosHoN BeposTHOCTH. Dopmyna barieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCOBITAHKE), YCIIeX U Heyaadya. HesaBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX HcnblTaHUM bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

HatypaneHble u nensle yucna. [I[pumeHeHne NpU3HAKOB JEIMMOCTH LEIBIX
yucen, HauOonpmuid obmui aemurens (manee — HOJl) u Haumenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa asis penieHus
3a/lay B LEJbIX YHCIIAX.

Kommnekcuble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yucinaMu. M300pa’keHue KOMIUJIEKCHBIX YHCET Ha KOOPAWHATHOW TIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu U3 KOMIUIEKCHOrO uucia. [I[pumeHenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UMUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMS U HEpaBeHCTBA



CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  YPaBHEHUH €  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoOMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHNUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMU.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEealbHOM
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosunuu ¢GyHkuuil. I'eomerpudeckue o0pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOAbl pelIeHUsT ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHHS 3aa4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

[IpumeHenre Mpou3BOAHON K UCCIIENOBAHUIO (DYHKIIMIT HA MOHOTOHHOCThH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBLIEro  3HAYEHUU
HEIMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpyumeHeHne NpOU3BOJHON [UIsl HAXOXKIEHUS HAWIYYIIEero pEHIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OINpPEAENIEHHs CKOPOCTM W YCKOPEHHs Mpouecca,
3a1aHHOTO (hOPMYJION Wi rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOpa3HbIX.

WNurerpain. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uarerpaia mo ¢popmyne Hetorona-JleiOuura.

[IpumeHeHue uHTErpana A HAXOXKICHHUS IUIOMIAAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUYECKUX TEll.

[Tpumepsr pemenuid auddepeHInanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.

Tesia Bpalenus



[lonaTusi: UUIMHAPUYECKAs IIOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue TMoBepxHocTed. Tema BpaleHUs:
UWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusi Ha TlockocTh. Pa3Béprka muimHapa u koHyca. Cummerpus chepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MPU3MBI, HWIMHIpA, TUpaMHUibl U KoHyca. O0bEM 11apa U 1M1apoBOTro
CErMEHTA.

KomOunamuu Ten BpalieHUs U MHOTOrpaHHUKOB. [lpu3ma, BhOucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHapa. Ilepeceyenne cdepsl u 1mapa c¢
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
OIMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIlCHUS.

[Inomaas MOBEPXHOCTH IUIUHJIpA, KOHYyCa, IJIOMaab chepbl U e€ 4JacTeil.
[lonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogobusi, roMmoTeTusi. PeiieHue 3amauy Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BpaIllCHUS: CEUCHUS LIJIMHIPA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIME YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO MPOEKTHPOBAHUS, METOJ IMEPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyronbHas
cucrema KoopauHaT B mpocTtpancTBe. Koopaunatel Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJA MPU PEHICHUH TE€OMETPUYECKUX
3azay.

J{BHKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakenus. [[BMKeHUsS U PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHHH. Buabl JBMKCHUH: TapaUIelbHBIA IIEPEHOC,
[EHTpaJbHasl CUMMETPHs, 3€pKajbHas CHUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

CoBMecTHOE pachpenesieHHe JIBYX CiydalHbIXx BeaudyuH. He3aBucumblie
CIIy4aillHbIEC BEJIUYUHBI.



MaremaTuyeckoe OXHUJAaHUE CIy4yalHOW BEJIMYMHBI (paclpe/iesieHHs).
[Ipumepsl MPUMEHEHUsT MAaTeMATHYECKOro OXUAAHUS (CTpaxOBaHHWE, JIOTEPEs).
MareMatuyeckoe OxugaHue OMHAPHOW CIy4yalHOM BelIW4YMHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI  CIIy4allHbIX BEJIIMYMH. MaTeMaTh4eckoe  O0XHUJaHue
r€OMETPUYECKOT0 U OMHOMHUAJILHOTO pacipeieICHUH.

Jucnepcus W CTaHAAPTHOE  OTKIOHEHUE  CIIYYaWHOW  BEJIMYHMHBI
(pactipenenenus). Jlucriepcust OMHAPHON CIy4yalHON BEIMYMHBI. MaTeMaTHIECKOE
OKMJIAHUE TPOU3BEACHUS M JHUCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pacnipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE I'E€OMETPUYECKOIO
pacrpeneneHusl.

HepasenctBo YeoObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
Oonpmmx  uucen.  BbpiOopouHbli  MeTO[ — uccienoBaHuil.  BeibopouHble
xapakTepucTuk. OlLleHUBaHUE BEPOSITHOCTU COOBITHS MO BBIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOILIBIO U3YYEHHBIX PACTIPEICIICHAMN.

HenpeppiBHble cnyualiHble BenWduHBL. [Ipumeppl. DyHKIUSA TUIOTHOCTH
BEPOSATHOCTH pacmnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauu, IpUBOASIINE K ITOKA3aTEIbBHOMY PACIPEAEICHUIO. 3a1auu, IPUBOJALINE K
HOPMaJIbHOMY  PAaCIpPEACIICHMUIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pactpenenenHus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICTICHNUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMHA. 3amauw,
IIPUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuanusa nByx ciydaiiHeix BenuduH. KodadduimeHt auHEHHOM
koppensiuud.  CoBMECTHble  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpOUHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccusi, METOI HaMMEHBIINX KBAIPATOB.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«MATEMATUKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJIbHOCThIO YUE€HOro, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3710pOBOT0 U 0e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pOBBIO (30pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:



TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpeibl, 0CO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX TPOoOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYECKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpYKalollel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICICTBUN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHSA IMBWIM3AIlMU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpe/eNICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS J1s1 000OIIEHHS U CPaBHEHHMsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMynupoBaTb U NPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPKICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUNH;

JienaTh BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYyKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHUH 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITENHHO JT0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3ajgayu  (CpaBHUBAaTh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKme 1eiicTBHS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HaHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, WCCIIEIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKe BbIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH AeUIINTHI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIT OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSCHCHUHSA ITIO XO,[[y PCIICHUA 3aaa4u,
KOMMEHTHPOBATH IOJYy4YECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBHI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABISATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB



nuanora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO TMO3WIUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllMK U 0OCOOEHHOCTEH ayUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C y4ETOM HOBOWU MH(OpPMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIaJE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKcCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOM 3a7a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

NOHUMATh M MCIOJb30BATh MPEUMYILECTBA KOMaHAHOW WM WHAWBUyaIbHOU
paboThl mpu pelieHuH Y4eOHbIX 3a7ad, NOPUHUMATh 1€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXJaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNOBBIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHATU3a»:

Yucji1a ¥ BBIYUCTICHUSA



cBOOOJHO OINEPUPOBATh MOHATUAMM: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOM KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTApU(PMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHITHUSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: MHOTOUJIEH OT OJHOW IMEPEMEHHOM,
MHOTOUYJIEH ¢ IedbMH KO3 (ULIHMEeHTaMH, KOPHM MHOTOYJI€Ha, NPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACINUTENb MATPHUIBl 2 X 2 W €ro TIeOMETPUYECKHH CMBICII,
UCITIOJI30BaTh CBOMICTBA ONpENENHTeNss 2 X 2 I BBIYMCIIEHHS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOUIBIO MaTpHUI] U OINpEeAeIUTENEH,
MHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpPHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;



BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH C
palroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHHSI C TIOMOIILI0 PABHOCHUIIBLHBIX
NEPEXO0/I0B HJIM OCYIIECTBIISSI TPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

cBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
MPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPaBHECHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATD JIEMEHTApHBIC MPeoOpa3oBaHus IpapuKoB (yHKIIHIA;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CTETICHHAs (DYHKIHMSA C HATYypaIbHBIM U
IeJIbIM TIOKa3aTeneM, rpaguk CTENmeHHOW (YHKIUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTemeHW Kak (yHKIHMH OOpaTHOW CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;

OIepUpPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTWYHAs W JPOOHO-TMHCHHAsA
(GYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIEA0BAHNE U IIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAas U JorapupMuyecKas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO ONEPHPOBATH TOHITHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICICHNE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTa,;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPHU PENICHUH 3a/a4d U3 APYTHX y4eOHBIX MPEIMETOB M PEaTbHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCHUMOCTH MEXIY BETUUMHAMU;



Hauyana maTeMaTH4eCKOro aHajJmu3a:

cBOOOJIHO OMEpUPOBATh MOHATHUAMHU: apupMeThyecKkas MU TeoMeTpUyecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCUU MJI PEIICHUs PEANbHBIX 3a/Jad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYECHHBIC TOCIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTeMaTHYECKOrOo aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOZIHO OMNEpPHPOBATh TMOHSATHUSIMHU: HEMPEPHIBHBIE (DYHKINUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

cBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S pELICHHs 3a/1a4;

CcBOOOJHO OIEpPHPOBATh TMOHATUSMHU: TIEpBasi W BTOpas MPOU3BOJTHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCIIATH MPOU3BOJIHBIE CyMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICT MNPOU3BOJHOM st
peleHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIH ammapart JJIsl OMUCaHUsI peaTbHbBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJIHO OIEpUPOBaTh TMOHATUSMU: OIpENeJeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHHUS U HEPABEHCTBA.

cBOOOIHO OMNEpPUPOBATh OCHOBHBIMH TMOHSATHSIMH CTEPEOMETPUM TIpU
pelIeHNH 3a7a4 U MIPOBEACHUN MaTEMaTHYECKUX PACCYKICHHI;

NPUMEHSATh aKCHUOMBbI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PEUICHUU
r€OMETPUYECKUX 3a/1aY;

KJIACCU(PUIIMPOBATh B3aHMMHOE pPACMHOJOXKEHHE NPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C YTJIAMU B MPOCTPAHCTBE:
MEXKy NPSIMBIMU B IIPOCTPAHCTBE, MEXKAY MPSMOU U INIOCKOCTHIO;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMHU C MHOTOTpAaHHUKAaMHU;



CBOOOJTHO paclo3HAaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHKOB (TIpHU3Ma,
npamMua, MPSMOYTOIBHBINA MapajuieenuIe, Ky0);

KIaccu(pumupoBaTh ~ MHOTOTPAaHHUKH,  BBIOMpas ~ OCHOBAHUS IS
KJIaCCU(PHUKAIINH;

CBOOOJIHO  OMEpUPOBaTh  MOHITHSIMH,  CBSI3aHHBIMH C  CCUCHHEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

BEHITIOJTHATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE
(GuUTyp Ha TUIOCKOCTH, BBITIONHATH N300pakeHHs (PUTYp Ha TIOCKOCTH;

CTPOUTHh CEUYCHHS MHOTOTPAaHHUKOB PAa3IMYHBIMA METOJIaMH, BBIIOJHATD
(BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXY, COOKY, CHU3Y;

BBEIYHCIIATH TUIOMIAAN MTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, TUpaMUia),
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOopMyIT;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: CHUMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh
Y TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJHO OIEPUPOBATh TOHITHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOPJIMHATaM B IMPOCTPAHCTBE,

BBITIOJIHATDH JICUCTBUS HaJl BEKTOPAMH;

pemarh 3amayd  Ha JI0KAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHH W
HaxXOXXJECHUE TEOMETPUUYECKHX BEJIMYHMH, TPHUMEHSS W3BECTHBIC METOABI IpH
pEIICHNM MaTeMaTHYeCKMX 3a7a4 TOBBIMICHHOTO H BBICOKOTO  YPOBHS
CJIOKHOCTH;

OPUMEHSATh  TPOCTEHIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

W3BJICKaTh, TIPEOOPA30BBIBATE W HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTEkKax U
PUCYHKaX;

MPUMEHSTH TIOJyUYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH M aHATM3UPOBATH
peanbHBIC CUTYyalldd, MPUMCHITh HM3YyYCHHBIC IOHATHS B TIPOIECCE ITOMCKA
pEeIICHUST MaTeMaTHYeCKH Cc(OopMyIHpOBaHHON MPOOJEMBI, MOJCIUPOBATH
peanbHBIC CUTYAIMH Ha S3BIKE TCOMETPHH, HCCIICI0OBATh TIOCTPOCHHBIC MOJICITH C
WCIIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHSATHM W TEOopeM, ammapara aireOphl,
pemarh MpakKTHYECKHE 3a7add, CBA3aHHBIE C HAXOXKICHHUEM TeOMETPHYECKUX
BCJIUYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.

CBOOOJIHO OINEpPUPOBAThH MOHATHAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;



CBOOOZHO OMEpPUPOBATh MOHATHSAMH: CIyYalWHBIM SKCIEPUMEHT (OIBIT),
ClIy4yallHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COOBITHE (3JIEMEHTApHBIM MUCXOT)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXOAUTh U (POPMYIMPOBATH COOBITUA: MEPECEUEHUE, OOBEINHEHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIONb30BATh JAUArpaMMBbl
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PEIICHUsS 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEN JIJIsl BEPOSITHOCTEH JIBYX U TPEX CIIydallHbIX COOBITUN;

OIlEpUpOBaTh  IOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, [EPEBO CIy4alHOrO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy IOITHOW BEPOATHOCTH, (HOpPMYITy
baiieca npu peleHun 3aj1ad, ONpeaesTh He3aBUCUMOCTh COOBITHI MO popmysie u
110 OPTaHMU3ALMH CIIyYalHOTO IKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOWMHATOPHBbIE (OPMYJBI [JIs1 TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PEUICHUS
3aJlay Mo TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YaillHBIH  ONIBIT
(ucmipITaHKE), yCHex W HeyJada, He3aBUCHUMBIE HCIBITAHMS, CEPUsl WCIBITAHUH,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUM MCIBITAHUM 1O IMEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN BepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

cBOOOIHO OIEpUpPOBaTh MOHATUSAMU: ClydailHas BeJMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa pacrmpelerieHus, OWHapHas ciydailHas BeJUYMHA,
reoMeTpuYecKoe, ONHOMHUAILHOE pacIpeielieHHE.

K xonmy obOywenuss B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHOYKE€CTBA HATypPaJbHBIX M LEJBIX YUCEN, UCIIOJIb30BaTh NPU3HAKU JIEIMMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSTh
anroput™m EBkinia;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUNUCIICHHUS;

CBOOOIHO OMEpPUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u



TPUTOHOMETPHUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HPPALMOHANbHBIE, NOKA3aTEJIbHBIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO OIEPUPOBATh IOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALMOHAIIBHBIX, IIOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

IPUMEHATH TpaduyecKkue METOAbI JIUIsl PEeIlICHUs] YpaBHEHUI U HEPAaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM ammapara anreopsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

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

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JI1 MOJCJIHUPOBAHMUS M HCCIIEIOBaHHUS peaslbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIOJIb30BaTh IMPOU3BOJHYIO Ui HAXOXKIEHUS HAWIydIlIero peuieHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTNpE/ENeHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMylod wWin
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHEe O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpe
cocraBieHus U pepeHaIbHbIX YpaBHEHUH;

pemaTh MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-d)KOHOMUYECKOTO U
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTHIECKOTO aHAJIN3a.

CBOOOIHO ONEPUPOBATh MOHATHUAMH, CBSI3AHHBIMH C IHJIMHAPUYECKOM,
KOHUYECKOU U C(hepUIECKOI MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;

ONEpPUPOBATh TOHATUSMH, CBSI3aHHBIMHM C TEJIaMH BpAIICHUS: LUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Teja BpalleHus (UWINMHAP, KOHYC, cdepa U map) U OObsICHATD
CHOCOOBI MOTYYEHUS TE BPAILICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpallCHMUS,
O0OBEMBI W IUIOIIAAM TOBEPXHOCTEW MHOTOTPAaHHMKOB U TEJ BpallleHHUs,
TeOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy,

CBOOOJIHO OMEpUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C KOMOHWHAIMSIMH TeEl
BpallleHusT W MHOTOIPAaHHUKOB: MHOTOIpAaHHUK, BIHCaHHBIM B cdepy u
OMHCaHHBIM OKOJIO cdepbl, cdepa, BHMCAHHAE B MHOTOIPAHHUK WJIH TEJIO
BpAIllCHUS;

BBIUUCTIATh COOTHOIICHUS MEXIy TUIOMIANSMHU TIOBEPXHOCTEH M 00BEMaMU
ITOJIOOHBIX TENT;

n300paxaTh U3ydaeMble (PUTypbl, BBIMOIHITH (BEBIHOCHBIC) INIOCKUE YEPTEKH
W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXYy, COOKY, CHU3Y, CTPOUTH
CEUCHUS TEJ BPAIICHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M MPEOOpPa3oBBIBATh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (UTYpax, MPEICTAaBICHHYIO Ha YepTexax U
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMY HaJl BEKTOPaMU;

3aJ1aBaTh IUNIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOI CUCTEME KOOPAUHAT;



pemaTh reOMETPUYECKUE 3aa4i HA BBIYMCIIEHUE YIVIOB MEXIYy IPSMBIMHU U
IJIOCKOCTSAMH, BBIYMCIIEHUE PACCTOSHUMA OT TOYKM O IIJIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/1A IIPY PELIEHUY;

CBOOOJTHO  OINEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBIIIOJIHATh ~M300pPAKEHHUSI MHOTOTPAHHUKOB M TE€l BpalleHUs MpuU
[1apajuIeIbHOM IIEPEHOCE, LEHTPAIBHOW CUMMETPUH, 3E€PKAIBHOW CUMMETPHH,
IIpU MIOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHus 0100Us;

CTPOUTH CEYECHUS MHOTOTPAHHUKOB M TEJI BPAILLCHUA: CEUCHUs LWIMHAPA
(mapamyenbHO M NEPHEHAMKYJSIPHO OCH), CEUEHHs KOHyca (mapajulejbHble
OCHOBAHHIO U MPOXOAIIUE YEPE3 BEPILIUHY ), CEUEHUS 1I1apa;

WCIIOJB30BaTh METOJbl TIOCTPOCHHSI CEYEHUW: METOJ CIIE0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHNUS, METOJI IIEPEHOCA CEKYILEN IUNIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHU;

NPUMEHATh TEOMETpUYECKHEe (aKThl JUIsl PELICHUS CTEPEOMETPHUUYECKUX
3a1a4, MPEAIONararolMXx HECKOJbKO IIAroB pElIEHUs, €CIH  YCIOBHUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarbh 3aJayd  Ha J10Ka3aTelIbCTBO MATEMATUYECKUX OTHOUICHUU W
HAaX0KJICHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHSTh IPOTPAMMHBIE CpPEICTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSATH MOJyYEHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAIIU3UPOBATH U
OLICHUBATh DPEAJIbHBIE CUTYallUU, IPUMEHATb W3YYEHHBIC IIOHATHS, TEOPEMBI,
CBOMCTBa B MpoOIlecce INOMUCKA pEIIEHUs MaTeMaTH4ecKu CcHOpMyIUpOBAHHOU
npoOJeMbl, MOJEIUPOBATh pEalbHbIE CUTyallMd Ha S3bIKE TIE€OMETPHUH,
HCCIIE0BATh TIOCTPOCHHBIE MOJEIN C MCIHOJIB30BAHUEM TI'E€OMETPUUYECKHUX
NOHATUM W TeopeM, ammapara airedpbl, pemarb MpaKkTHUYEeCKHe 3a/1ayH,
CBSI3aHHBIC C HAXO0XKIACHUEM I'€OMETPUYECKUX BEIUYMH;

UMETh TMpPEACTaBICHUS 00 OCHOBHBIX JTanax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (pyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

ONEPHUPOBATH TOHATUSMHA: COBMECTHOE pAaCIpEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACTIPEICIICHHS ABYX CIIyYalHBIX
BEJIMYUH JUISl BBIICIICHUS PACHPEACIICHUS KaXXIO0M BEJIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJINYMH;

CBOOOJTHO OTEpPUPOBAThH MOHATHEM MATEMATHYECKOTO OXXKHJIAHUS CITydailHOU
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUAAHUS
IpU pEUIeHUH 3a7a4, BBIYHCIATh MATEMATUYECKOE OKHJIaHWEe OMHOMMAIIBHOTO U
r€OMETPUYECKOT0 PACTIPEIEIICHNN;



cBOOOHO ONEPUPOBATh MOHATHUAMHU: TUCIEPCUS, CTAHAAPTHOE OTKIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHUCIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipeiesieHHs) NPU PELIEHUM 3a]lay, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHUAIIBHOTO paclpeeIeHUIH;

BBIUUCIIATH BHIOOPOYHBIE XaPAKTEPUCTUKHU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYIMHOCTH JI@HHBIX 110  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTH COOBITUN M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKUE TUIIOTE3BI, MOJIB3YSACh H3YUYEHHBIMU PACIIPEACICHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Aaredpa»
10 KJIACC
DJIEKTPOHHbBIE
Ne KosmnuectBo (undposBbie)
w/n HaumeHoBaHue pa3ejioB H TeM IPOrPaMMbl 4ACOR 0BpAzOBATEILHbIE
pecypchl
1 MHoecTBO J1eHiCTBUTENbHBIX Yncesl. MHOrouwieHsl. PaonanbHble 24
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMbI TMHEHHBIX YpaBHEHHI
2 Oynkiun u rpaduku. CreneHHas QyHKIUS C HETBIM ITOKa3aTelieM 12
3 Apudmerndeckuit KopeHb N-oii crenenn. UppannonanbHbie 15
ypaBHEHHS
4 [Toka3zarenbHas ¢pyHkuus. I[lokasarenbHble ypaBHEHUS 10
5 Jlorapudmmueckas ¢pynkuus. Jlorapupmudeckre ypaBHEHUS 18
6 TpuronomeTpruueckue BbIpaXKEHNS U ypPaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10
8 HenpepsiBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU T 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

JIeKTPOHHbIE
Ne (undposbie)
w/n HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kouun4yecrBo By —
4acoB
pecypcsl
NccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22
[TepBooOpasHast 1 MHTETpa 12
I'paduku Tpuronomerpuueckux GyHKuuid. Tpuronomerpuyeckue 14
HEpaBEHCTBA
WppatmonansHble, moKa3aTeNlbHbBIE U Jorapu(MuuecKrie HepaBeHCTBA 24
KoMiuiekcHple yncia 10
Harypanbnblie u 1iensie yucia 10
Cucremsl pallioHaIbHBIX, UPPALMOHATBHBIX TOKA3aTEIbHBIX U 12
norapuMUYECKUX ypaBHEHUI
3ajauu ¢ mapameTpamu 16
[ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




Moayasb «I'eomerpus»

10 KUIIACC
DJIEKTPOHHbBIE
Ne ugposbie
HaumeHoBaHue pa3iejioB H TeM MIPOrpaMMbl KosmmuectBo (undp )
n/n o0pa3oBaTe/ibHbIE
4acoB
pecypchbl
1 Beenenue B ctepeoMeTpuio 23
2 B3aumMHoe pacrionoxeHue npsiMbIX B IPOCTPAHCTBE 6
3 [TapannenbHOCTh NPSMBIX M IVIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTH MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE 25
5 Vbl u paccTosHUS 16
6 MHororpaHHUKu 7
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 3HAHHUI 5)
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC
DJIEKTPOHHBIE
(uudgposbie)
Ne ni/m HaunmenoBanue pa3ieioB 4 TeM IPOrpaMMbl KosmmuectBo
o0pa3oBaTejibHbIE
4acoB
pecypchl
AHanuTHueckas reoMeTpHst 15
[ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3aIUs 3HAHU I 15




3 O06BEM MHOTOTpaHHUKA 17
4 Tena Bparenus 24
5 [Tnomaau moBepxHOCTH U 0OBEMBI KPYTIIBIX T
6 JBrokeHHS
7 [ToBTOpEHME, 0000IICHUE M CHCTEMAaTH3allisl 3HAHUN 17
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
MOIIyJIl) «BepOSITHOCTb H CTATUCTUKA»
10 KVIACC
DJIeKTPOHHbIE
Ne ni/nn HaumenoBaHue pa3ieioB U TeM NPOIrPaMMbl f;)g)y;qeﬂno f)lgs)g)fofal;lzbnme
pecypchl
DeMeHThl Teopun rpados
2 CrnyyaliHble ONBITHI, CIIy4aiiHbIe COOBITUS M BEPOSITHOCTH COOBITUM
Onepanuu HajJ MHOXKECTBaMU U cOOBITUAMU. ClIOKEHHE U
3 YMHOXXEHHUE BeposTHOCTEH. Y clioBHas BeposiTHOCTh. HezaBucumblie 5
cOOBITHS
4 OneMeHThl KOMOMHATOPUKU 4
5 Cepunn nocnenoBarenpHbIX HenbITaHUM. McnbiTanus beprysm. 5
CrnyualiHblii BEIOOD U3 KOHEYHOW COBOKYITHOCTH
6 CriyuaiiHble BEJIMUMHBI U paclpeeIcHUs 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPAMMBbI

KoanuecTtBO
4acoB

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3aK0H OONBIINX YHCET

DJeMEHThl MaTeMaTHYeCKON CTaTUCTUKH

HenpepeiBHbIe citydaiiHble BEIMYUHBI (pacipeieeHus]),
IIOKA3aTeNbHOE U HOPMAJILHOE PACIIPECIICHUS

Pacnpenenenue Ilyaccona

CBs3b MCXKOY CJIy‘IB,fIHI:IMPI BEiInM4YnHaMun

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOGOBaHNS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPsAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOpUTMAaMU pELICHUs 3ajad;
yMeHue GOopMyIHpOBAaTH W OINEPUPOBATH TOHATHIMH: OIpEACICHNUE,
aKCMOMa, TeopeMa, CJEICTBUE, CBOMCTBO, NPU3HAK, JI0Ka3aTeJbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIEC PACCYKICHUS NPU PELICHUHU 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTb  PACCYXJECHUW; yMEHHE  OINEepUpPOBaTh
MOHSTUAMM: MHOKECTBO, IMOJMHOYKECTBO, ONEPALMM HaJl MHOXECTBAMU,
YMEHHME UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OIMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
yHclie U3 IPYruX y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU CIIOCOOAMM; UCIOIb30BaTh Tpadbl Mpu

pCeHICHUHA 3a1a4

YMeHne onepupoBaTh MOHATHSMH: HATypajbHOE YHCIO, IEJI0e YHCIIO,
CTETeHb C IEeNbIM MOKa3aTesieM, KOPEeHb HATYpaJbHOW CTETICHH, CTETICHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C ﬂeﬁCTBHTeHLHBIM IIOKa3aTecjieM,
norapuM UMCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, PalMOHATIBHOE YHCIIO, HPPAINMOHATIBHOE YHCIIO,
MHOKECTBA HATypPaJIbHBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
2 YHUCEN; YMEHUE UCTIOIh30BaTh MPU3HAKH JISIUMOCTH, HAMMEHBIITNN 001N
JIeNuTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkIuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BBIYHUCIICHUC 3HA4YCHUHU U npeo6pasoBaHH;1
BBIPDOKEHUH CO CTENEeHSAMH M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHAIBHBIX  BBIPDAXKECHUM; yYMEHHME  ONEpUPOBATh  IOHATUSAMU:

MOCIIE0BATENbHOCTh, apu(MeTHUecKas Mporpeccus, TreoMeTpuiecKas




nporpeccusi, OeCKOHEYHO yObIBarollass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amiCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MOHATHSAMU:  MaTpuna 2X2 u  3%3, onpeienuTeab  MaTpUIIbL,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HEPAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IIApaMCTpPOM; MNPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMU, SKCTpeMyM (yHKIMH, HauOojblllee M HalMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpajl; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKUUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMN, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHUS (DYHKIHHA,
HaXoJuTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJICHHs HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUYECKUX H

bU3MYEeCKUX 3a/lavax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (DYHKUMH, JTUHEHHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOILECCOB M 3aBHCUMOCTEH, MpH
pelIeHuy 33j7a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBHCHMOCTH MEXKIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33/a4i U3 00JacTH yNpaBlIeHUs JTUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATHUSMU: CpelHee apupMeTHuecKoe, MeAHaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEKaThb, MHTEPIPETUPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0iIHMIaX, Ha AMarpaMmax, rpaukax,
OTPaKAIOIYI0 CBOWCTBA PEAJIbHBIX IPOLECCOB W SIBJIEHUI; NMPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METO/OB U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIlydalHOE

coObITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOMHATOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHMUA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPE/ICICHUN JIJIs pEellieHUs 3a/1ad;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI; yMEHUE TPUBOJUTH MPHUMEPbI MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICNh U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IDIOCKUN YroJl, IBYIPaHHbIN
yroi, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS MPSAMBIC, apaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHME HUCIIOJIB30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUSMU: IUIOMIAAL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHIBI, MPHU3MBI, KOHYyca, IWIMHIApPA, 00bEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHyca M LMIMHAPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIApPA, KOHYCa; YMEHUE CTPOUTh CEueHHUe
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh NOHSATHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOMagb, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp

12

13

YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ MCTO
JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPpYTHUX y’—Ie6HI)IX npeaAMETOB
YMenue BLI6I/IpaTL MOAXOOSAIINN METO JJIs pelicHud 3ala4i; TIOHNUMaHNC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU TPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u HBHCHHﬁ; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTerneHu. J{eHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuumu. Hymun dyHkmoum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Havasia MaTeMaTH4YeCKOro aHanm3a (B 2 gactsax), 10 xmacce/ Yacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasia MaTeMaTUYecKoro anainu3sa (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u npyrue; noja
penakiueir Mopakosuua A.I"., O0111ECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«110L] MHEMO3HWHA»

Marematuka: airedpa ¥ HayaJla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUSI.
['eometpus, 10-11 knaccel/ byty3os B.®., [IpaconoB B.B. noxa penakiueit

CanoBauuero B.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocBemenuey
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