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Pa3znen «Anredpa m Hayajla MATEeMATHYECKOT0 AHAJIM3a»

MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHHUSI BCEX €CTECTBEHHO-HAYy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKH, OOIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOro aHaM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajnM3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanM3a» OOyYarolIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITENILHOTO MOCTPOEHUS MATEMAaTUUYECKUX MOJIENICd peajbHbIX CUTYaIlUH,
WHTEpIIpeTalluk  TOJYYCHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTECHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEIIbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJbHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4eCKOTro
aHaJIM3a» BbIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TuHUMU: «YHucna



U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TE€MaMU U pazienaMu. JlaHHBIH
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKUX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydarouiuecs OBIaJIeBalOT BCE Ooiiee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCIENI0BaTeNIbHO (hopMupyeTcsa u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH Y4EOHOro Kypca, s
pELICHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAaHHOW MaTEMaTUYECKOM 3a/1aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpazoBaHuss 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMoHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3amucu YHUCia, yMEHUE JenaTb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIYMCIICHUS], OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
PAaUMOHAIBHBIX W JCWCTBUTENBHBIX  YHCENT  JIONOJHAKIOTCS  MHOYKECTBOM
KOMILIEKCHBIX 4Hceld. B  KakIoM H3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My crnenupuyueckre 3aJadyd U oONepaluu: JCJCHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBLHBIX YUCEN, apu(PMETHIESCKUE OTIEPAINH, a TaKKe
W3BJICUEHNE KOPHS HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX MPUMEHEHHUS JJI PELICHUS Pa3IUYHbIX 3a/1a4
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aLusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpEIHEro oOuero o0pa3oBaHHUs, MOCKOJBbKY B KaKIOM
paznene IlporpaMMbl IpPEnyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOYyYalOlIUECs OBJAJECBAIOT PAa3IMYHBIMU METOJAAMH  PEIICHHS
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



cojepxalux mapaMerpsl. [lomydeHHbIE yMEHUS IIMPOKO HCIONBb3YIOTCA MpH
UCCIIEIOBaHNH (DYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHasi comepkaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJIsi pelIeHus 3a7a4 U3 JAPYruX yueOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs GOPMUPOBAHHIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOEHUSI MATEMATHYECKUX MOJENIEd pPEaNbHBIX CUTyaluu,
MO3BOJIIET HAXOAUTh HAWIy4YIllee pEUIeHWe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOIrO
aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMajbHO-JIOTHUYECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



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

CopnepxaTeabHO-MeToANYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOs1 PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHE
JUCIUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHMAaTh TEOPETUKO-MHOXXECTBEHHBIM SI3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIOJIb30BaTh €0 JJIs BBIPAKECHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHHUE OIPEACIEHHBIM
npaBWJaM  TMOCTPOEHMS]  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJi3ay
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOICIMPOBAHUS, KOTOPHIC IMPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJETEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aureOpbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pPe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KAXK/IBIN U3 pa3eiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOIB3YeTCs ISl PEIICHHUs MPHUKIAIHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBaTh  MPOOJIEMy.
JesarenbHOCTh TI0 (OPMHUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hauasa
MaTeMaTHYECKOT0 aHaJIN3ay.

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIa
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHknus, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U1 MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

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

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

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

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENENIEHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHHUH, pacCyXIeHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUsl, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolierl cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEeUeCKOW JesATEIbHOCTH, JTaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOILlEcCa, a TaKKe BbIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe NelCTBUA

Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K konmy ob6yuenuss B 10 kjacce oOydarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TPOIEHTHI, HPPAUOHAIBHOE YHCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TTPABUIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHU;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHU MHOTOYIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpapuKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS MPOILIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATEIbHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINN, aCUMIOTOTHI Tpaduka QpyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSAMHU: MHOXECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4yMcen sl peleHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpamu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHSAMHU: TpPapUKU TPUTOHOMETPUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3aeioB 1 TeM DJIeKTpOHHbIe (LM (pPOBbIe)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
M .P
1 HOTOTICHE! aHHOHaHLHHi YPARHCHILL A 24 1 https://resh.edu.ru/subject/51/
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
5 Oynkuuu u rpapuku. CreneHHas QyHKIHUS 12 1 https://resh.edu.ru/subject/51/
C LIeJIBIM ITOKa3aTeeM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1 https://resh.edu.ru/subject/51/
HppanmonanbHbleypaBHEHUS
4 [TokazarenbHasIPyHKITHS. 10 1 https://resh.edu.ru/subject/51/
[ToxazarenbHbICypaBHEHUS
5 JlorapudpmuueckashyHKIHs. 18 1 https://resh.edu.ru/subject/51/
JlorapudmuueckueypaBHEHUS
6 TpUroHOMETPUUECKUEBBIPAKEHUS U 99 1 https://resh.edu.ru/subject/51/
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/
8 HenpepoiBubledynkuuu. [IpousBogHas 20 1 https://resh.edu.ru/subject/51/
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 5 ) https://resh.edu.ru/subject/51/
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

[TPO'PAMME




11 KIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1 https://resh.edu.ru/subject/51/
MPOU3BOIHOMN
2 TlepBoOGpa3Has u HETErpar 12 1 https://resh.edu.ru/subject/51/
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 https://resh.edu.ru/subject/51/
TpuroHomeTpudyeckre HEpaBeHCTBA
4 HppanmonansHble, MOKa3aTelbHbIE U 24 1 https://resh.edu.ru/subject/51/
norapu(MUYECKUE HEPABEHCTBA
5 KOMILICKCHbIE THCIA 10 1 https://resh.edu.ru/subject/51/
6 HarypassHbie i 1eTble Tucia 10 1 https://resh.edu.ru/subject/51/
CucreMbl paliiOHaIbHBIX, UPPALUOHATBHBIX https://resh.edu.ru/subject/51/
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3a7a4H ¢ mapaMeTpamMu 16 1 https://resh.edu.ru/subject/51/
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 ) https://resh.edu.ru/subject/51/
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

VYyebHoe nmocobue: Maremartuka: aredpa v Hayajia MaTeMaTHYECKOTo aHaln3a,
reometpusa. AmumoB 1. A., Komsirun FO.M., Tkauesa M.B. u npyrue 10-11,
AxknuonepHoe odiectBo "M3narensctBo "[Ipocsemienue”, yueOHuk MaremaTuka.
AnreOpa u Hauana matemaTudyeckoro ananuza Mep3isak A.I'., Homuposckuii [I.A.,
[TonsikoB B.M..; nox penakuueii [Togonsckoro B.E. OO0miecTBo ¢ orpannueHHON
oTBeTcTBEHHOCThIO M3narenbckuii uentp "BEHTAHAT'PA®"; AkiimonepHoe

obmectBo "M3naTenscTBO "IIpocBerienre" B 3JEKTPOHHOM BH/IE.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://resh.edu.ru/subject/51/, https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/51/, https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



Paznen «I'eomerpus»

HOACHUTEJBbHASA 3AIIMCKA

['eomeTtpus gBisieTcsi OMHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs, TaK Kak oOOecreuynBaeT BO3MOXKHOCTh U3YYEHHUS JAUCIUILIUH
€CTECTBEHHO-HAYYHOI HANpaBJICHHOCTH W MPEAMETOB TyMaHUTApHOrO IIMKIIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, (POPMUPYEMOE MIPH H3YyUYECHUU O0YUarOIIUMHUCS
MOHATUMHBIX OCHOB T€OMETPHUH, IPU JOKA3ATEIbCTBE TEOPEM U IIOCTPOCHHUH LIETIOYKH
JIOTUYECKUX YTBEPKACHUIN IIPU PELICHUU T€OMETPUUECKUX 3a/]a4, YMEHUE BbIIBUTATh
U OIPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCSA NPH PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOTr' 0 IIUKJIA, B YACTHOCTU (PU3MYECKUX 3a/a4.

Lens ocBoeHMs mporpamMmbl yueOHOro Kypca «l'eoMeTpus» Ha YriIyOJIEHHOM
YPOBHE — PAa3BUTHE MHAMBHUAYAIbHBIX CIIOCOOHOCTEW OOYyYarOUIMXCs MPU U3YYEHHUU
reOMeTpUH, KakK COCTaBJsIIOIIed mpeaMeTHol obnmactn «Marematuka U
nHpopMaTHKa» yepe3 o0ecrnedeHrue BO3MOKHOCTH MPUOOPETEHUSI U UCTOJIb30BAHUS
0oJee rIyOOKHMX r€OMETPUUECKUX 3HAHUM U JIEUCTBUM, CrieU(DPUUHBIX T€OMETPUH, U
HEOOXOJAMMBIX [JIsl YCHEIIHOrOo TPOo(EeCCHOHATBLHOTO 00pa30BaHUs, CBSI3aHHOTO C
MCITOJIb30BAaHUEM MAaTEMAaTHKH.

[IpyopuTeTHBIMM 3a3JauyaMu  Kypca T€OMETpUM Ha YIriayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMHI U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacuIMpeHue NPEeACTaBICHUS O T'€OMETPUU KaK YacTH MHUPOBOM KYJIbTYphI U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(opMupOBaHHE TPEJICTABICHHUS O NPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEUIIUX MAaTEeMAaTHYECKUX MOJENAX, IO3BOJSIOIIMX OINUCHIBaTh W H3y4yaThb
pa3HbIe SIBJICHUSI OKPY>KAIOIIETO MUpPA, 3HAaHWE MOHSATHUITHOTO arapara 1o pasjaeny
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpUH;

(dopMupoBaHrEe YMEHUS BIIAJETh OCHOBHBIMU MOHSATUSIMU O MIPOCTPAHCTBEHHBIX
¢durypax u MX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TeopeM, (POpMYyT M yMEHHE HX
MPUMEHATh, YMEHHUS JO0Ka3bIBaTh TEOPEMbl M HAXOJIUTh HECTaHAAPTHBIE CIOCOOBI
pelieHus 3a1ay;

(opMupoBaHHE yMEHMsI paclo3HaBaTh Ha 4YepTekKax, MOJACIAX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U T€JIa BPAIEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

(dopMupoOBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX Teopuid, (opMuUpoBaHHE NOHUMAHHUS POJIM AKCUOMATUKH TMpU
POBEJICHUU PACCYKIECHUM;

(dopMupoBaHHE YMEHHUS BIAJETh METOJAAMH JO0KA3aTeIbCTB U aJlTOPUTMOB
pEeLIeHUs, YMEHHUSI UX IPUMEHSITh, TPOBOAUTh JOKA3aTEIbHBIE PACCYXKIACHUS B XOJE
pEelIeHUs] CTEPEOMETPUYECKUX 3aJlad W 3ajlad C MPaKTUYECKUM COJIep KaHHEM,



(dhopMHUpoOBaHUE TPEJICTABIICHUS O HEOOXOIUMOCTH JI0KA3aTENIbCTB MIPU 0OOCHOBAHUU
MaTEeMaTUYECKUX YTBEPKIACHUN W POJM aKCMOMATHKU B MPOBEACHUH JEAYKTHBHBIX
pacCyXJIeHUN;

pa3BUTHE U  COBEPIICHCTBOBAHUE HWHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW O00ydYaromuXcs, MO3HABATEIbHOW AKTUBHOCTH, HCCIEI0BATEIHCKUX
YMEHUH, KpUTUYHOCTU MBIILJICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dopmupoBanrue (QYHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETpHUU:
YMEHHUS paclo3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX TOHATHHA, OOBEKTOB W
3aKOHOMEPHOCTEH B pEalbHBIX XKU3HEHHBIX CHUTYallUSIX W TMPU U3YYCHUH APYTHX
y4eOHBIX  MPEIMETOB, TMPOSBJICHHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUSl PEATbHBIX CHUTYyallMid, HCCIEAOBAHUA TMOCTPOCHHBIX MOJIEICH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COZIEpkKATENbHBIMU JIMHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax siBnsitotest: «IIpsMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « MHOTOIpaHHUKIY,
«Tena BpameHus», «BekTopbl M KOOpAWHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B
MIPOCTPAHCTBEY.

Chopmynupoannoe Bo DPI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHSITUSMUY, PETICBAHTHBIMU T€OMETPUU Ha YIIIYyOJIEHHOM ypoBHE 00yuenus B 10-11
KJIaccaX, OTHOCUTCSI KO BCEM COJIEpXKATeIbHBIM JUHUSM Yy4eOHOro Kypca, a
dbopMHUpOBaHME  JIOTMYECKUX  YMEHHH  pacmpelnensieTcsi He  TOJbKO  TI0
coliepKaTeNbHBIM JIMHUSAM, HO W 10 rojgam oOydeHusi. Coaep:kaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON padoueit
MpPOTPaMMBbI, paclpeeEHHbIM [0 TrojaM OO0y4YeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIIMIHUAIBHBIM BOMpPOCaM OO0ydYarouuecs
oOpamanich  HEOJHOKPAaTHO. OTO  TMO3BOJSIET  OPTaHW30BaTh  OBJIAJICHUE
TreOMETPUUECKUMHU TIOHSATHUSMU M HABBIKAMU TOCJIEIOBATEILHO U MOCTYIMATENBHO, C
COOJTIOICHHEM TPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUUECKUX MPEACTABICHUN 00YyJarONINUXCsl, pacIIupsisi U yriayoss e€,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon k U3y4CHHUIO TEOMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycioBus i auddepeHumanuu oOydeHHUs,  MOCTPOCHUS
WHUBUTyaJIbHBIX 00pa30BaTEIbHBIX MPOTPAMM, 00ECTICUUTh YIITYOJIEHHOE U3yUeHUE
T€OMETPUH KaK COCTABIIAIONICH ydeOHOTro npeameTa «MaremMaTukay;

MOJITOTOBUTH O0YYAIOMIMXCS K MPOJIOIDKEHUIO U3yYEHUSI MATEMAaTUKU C yU4ETOM
BbIOOpa Oynymiedt mpodeccuu, oOecreunBas MPEEeMCTBEHHOCTh MEXIY OOIIUM M
npodecCUOHaIbHBIM 00pa30BaHHUEM.

Ha wusyuyenue yuebHOro kypca «['eomeTpus» Ha yriayOJaE€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henmenmo), B 11 kmacce — 102
yaca (3 Jaca B HE/IeIIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 006 aKCHMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU
U CIEACTBUS U3 HUX.

B3anmHOE pacronokeHwe MpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
IapajulesIbHbIE U CKPEIIMBAOIIMECS NpsAMbIC. [[pU3HAKN CKPEMMBAIOIINXCS PSMBIX.
ITapannenbHOCTh NPAMBIX M IVIOCKOCTEN B IPOCTPAHCTBE: NapaJUICIbHbIC NIPSMbIC B
IIPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSAMBIX, IAPAVIEIBHOCTh IIPAMOU U
wiockocTH. [lapamiensHoe U LIEHTpallbHOE MPOEKTUPOBaHUE, N300pakeHue Quryp.
OcHOBHBIE CBOICTBa MapajuIeIbHOIO MpOEeKTUpoBaHus. HM300paxeHue ¢uryp B
MapaJuIeIbHOM NPOEKUUH. YTJbl C COHANPAaBJICHHBIMA CTOPOHAMH, YIOJl MEKIY
IpsAMBIMM B IIpocTpaHcTBe. IlapamienbHOCT  IUIOCKOCTEH:  IapaljIeibHbIE
IJIOCKOCTH, CBOMCTBA NapaJUIeIbHbIX IUIOCKOCTEN. [IpocTenire npocTpaHCTBEHHbBIE
(Gurypsl Ha IJIOCKOCTH: TETPASP, NapajlieIenunes, IOCTPOCHUE CEYEHUH.

[leprieHINKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIENbHBIE U MEPIIEHANKYISPHBIE K IIJIOCKOCTH, MPU3HAK
MEPIEHANKYIJISIPHOCTU NIPSIMOU U TJIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHINKYISIPHON
mI0cKOoCcTH. OpTOroHajapbHOE NPOEKTHpOBaHHE. [leprneHIuKyIsp M HAKIOHHBIE:
pacCTOsIHME OT TOYKM 1O IUIOCKOCTH, PAacCTOSHME OT MpPSMOW JI0 IUIOCKOCTH,
npoekusi (Urypbl Ha IUIOCKOCTh. llepneHAMKyIsIpHOCTh IUIOCKOCTEW: MpPHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o0 TpEX NeprneHIUKYJIIApax.

VYrabl B IPOCTPAHCTBE: YroJl MEXKy NPSIMOM M INIOCKOCTBIO, IByTPAHHBIN YO,
JIMHENHBIN YroJl IBYIpaHHOro yria. TpéXrpaHHslid © MHOTOrpaHHsle yribl. CBolicTBa
IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YTJIA.

MHororpaHHuK#

Buapl MHOrorpaHHukoB, pas3BEépTKa MHOrorpaHHuka. lIpusma: n-yroapHas
npu3Ma, MpsiMasi 1 HaKJIOHHAs TPU3MbI, OOKOBasl U IMOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, TpsAMOYroJabHbIA NapajUIEIEUNE] U €ro cBorMcTBa. Kparuaiiiue
OyTH Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpaHcTBeHHas
teopeMa [ludaropa. Ilupamuga: n-yronbHas nmupamuaa, npaBuibHas M ycedEHHas
nupamuael. CBolicTBa péGep ©  OOKOBBIX TIpaHed NPaBUIBHOM MUPAMHIIBI.
[IpaBuiibHBIE MHOTOIPDAHHUKH: MpPAaBUJIbHASA MpU3Ma W NpaBUJIbHAs NHPAMHUAA,
npaBUiIbHAs TPEyrojbHas MUpamMua U MpaBWIbHBIN TeTpadap, kyO. [IpeacraBienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.



Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [Inomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiIMON mpu3Mbl. [lnomans 60koBOM
IOBEPXHOCTH U IIOBEPXHOCTH INPABWIBHOW NHMPAaMMIbBI, TEOpeMa O IUIOMIAIN
YCEUEHHOU TTUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE.  OJJIEMEHTHl  CUMMETPUM  ITPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MNPaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajulelienunesa, CUMMETPUsS IPABWIBHBIX NPHU3M, CUMMETPHUS IPABUIBHON
paMU/IBI.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MUJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbI KOJUIMHEApHBIC, COHANPABIEHHBIE W  IPOTUBOMOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOPA HA YUCIIO.
CaoiicTBa cioxeHusi BeKTopoB. CBoOMCTBAa YMHOXKEHUSI BEKTOpa Ha yucio. [loHsaTue
KOMIUTaHapHble BEKTOpBI. [Ipu3Hak kommuranapHoctn TpEX BeKTOpoB. lIpaBmiio
napajiesnienunena. lTeopemMa O pa3lIoKEHUH BEKTOPA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsMoyronpHas cucremMa KoopAuHAT B IpocTpaHcTBe. KoopauHathl
BekTOopa. CBfA3b MEXIy KOOpJAMHATaMH BEKTOpPA M KOOpAMHATAMH TOYEK. YTOII
MeXy BekTopaMu. CKaJasipHOE MPOU3BEIECHNUE BEKTOPOB.

11 KUIACC

Tesa Bpamienus

[Tonstus: HuUIMHAPUYECKAs  TMOBEPXHOCTh, KOHUYECKAs  IMOBEPXHOCTb,
chepuueckasi TOBEPXHOCTh, 00pa3yroIue nopepxHocren. Tena BpamieHus: UIUHID,
KOHYC, yCe4Y€HHBIH KOHyC, cdepa, map. BzaumHoe pacrnonoxenue cdepbl u
MJIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpailleHUs Ha
miockoctr. Pa3BépTka nunuuapa u konyca. CummMerpust chepsl u mapa.

O6bEéM. OcHoBHbIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapajiefienunena U cienctBuss u3 Heé. OO0BEM mnpsaMol
HAKJIOHHOW TPU3MBbI, NUIUHApPA, TUpaMHIbl U KoHyca. OO0BEM mmapa M MapoBOTO
CErMeHTa.

KoMmOunanuu Tten BpamieHus W MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
WIMHP, OnucaHHas okoJio nuiauHapa. [lepeceyenue cdepsl u mapa ¢ miIoCKOCTHIO.
Kacanue mapa u cdepsl miockocThio. [loHsITHE MHOTOrpaHHHUKA, OTMCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WJTM TEJIO BPAIICHHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, IUIOMAab chepbl W e€ dYacTeil.
ITonobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, TIUIOMIACH TOBEPXHOCTEH



noao0HbIX ¢uryp. IlpeoOpazoBanue mnomodus, romoreTtus. PemieHue 3amad Ha
ITIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHUii MHOTOTPAHHUKOB U TEJI BPAILCHUS: CEUEHUS LIWIMHAPA
(mapayuieTbHO MW TEPICHAMKYJSIPHO OCH), CEUCHHMS KOHyca (IapajieiibHbIC
OCHOBAHUIO M TPOXOAIINE YEpe3 BEPIIUHY), CEUCHHUS Iapa, METOIbl MOCTPOSHHUS
CEUCHMI: METOJ CIIEeIOB, METOJ, BHYTPEHHETO MPOCKTUPOBAHUS, METOJl MEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHLI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTBe. Onepaliuv HajJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpOB. CBOMCTBa BEKTOPHOIO YMHOKEHHUS. [IpaMoyroipHas cucteMa KOOpAUHAT
B npoctpaHcTtBe. KoopauHatel BekTopa. PaznokeHue BekTopa 10 0aszucy.
KoopaunaTtHO-BEKTOPHBIM METO/T PU PEIICHUN FTEOMETPUIYECKUX 3a1ad.

/IBMKeHUs1 B IPOCTPAHCTBE

JIBiwxenuss mpoctpancTtBa. OtoOpaxeHus. JIBKEHHS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JIBWKEHWI: NapaUlelbHBIA  IEpPEHOC,
LIEHTpaJibHasl CUMMETpPUs, 3€pKajibHasi CUMMETPHUs, IOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBINH YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O00YYalOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIIECTBa, NPEICTABIEHUE O MAaTEMATHUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOLETYP
rpa)<1aHCKOro o0uiecTBa (BIOOPHI, OMPOCH U JPYroe), yMEHHE B3aUMOJICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSAM POCCUICKHUX MAaT€MATUKOB M POCCHUHCKOM MaTeMaTH4YE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JIOCTHKEHUW B JPYruX HayKax, TEXHOJIOTHSIX, cdepax
AKOHOMMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE IYXOBHBIX LIEHHOCTEW POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKHUM
MIPUMEHEHUEM JTOCTHKEHHI HAyKH U JIESITEIbHOCTBIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl JCTETHUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHHUM, PACCY IACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acCIleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnMTaHKE:

c(hOpMHUPOBAHHOCTh YMEHUS IIPUMEHATh MaTeMaTHUYECKHUE 3HAHUS B MHTEpEcax
3I0pOBOTO M Oe3omacHOro oOpasa JKU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3I0POBOC IHTAHHWE, COAJAHCHPOBAHHBIA PEKHUM 3aHATUH M OT/bBIXa,
peryisipHas (Qu3uyeckas akTUBHOCTb), (DU3UUYECKOE COBEPILIEHCTBOBAHHE MIPU
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON AESTEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU TPYAOIIO0US, HHTEPEC K PA3IUYHBIM
chepam TpohecCHOHATBHOW JAEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOM U €&
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuied npodeccun u
peann30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IUIAHBI, TOTOBHOCTH M CIOCOOHOCTh K
MaTeMaTH4eCKOMYy 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEU JKU3HH,



FOTOBHOCTh K aKTUBHOMY YYaCTHIO B  PCIICHUH TMPaKTHYECKUX  3ajad
MaTeMaTU4eCKOW HaIlPaBICHHOCTH;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHE  BIIMSHUS
COITMAJIbHO-DKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHHUE MPUPOTHON W COLMAIBHOM
Cpenbl, OCO3HAHHE TJI00AIFHOTO XapaKTepa YKOJOTUUECKUX IIPOOJIeM, OpHUEeHTAIMS Ha
MPUMEHEHNE MaTeMaTHYECKUX 3HAHWM TSl PEIICHUS 3a1a9 B 001aCTH OKPY KaIOIIeH
Cpenbl, TUTAHUPOBAHWE TOCTYIKOB M OIEHKHM WX BO3MOJKHBIX ITOCICACTBUU IS
OKPYXKaloIlel CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOW MPAKTHKHU, TOHUMAHUE MAaTEeMaTHIECKOM
HayK{ Kak c(epbl YeTOBEYCCKOMN NESITEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISL pa3BUTHSI LMBWIM3AIMHU, OBJAQJCHHUE SI3HIKOM MATEMAaTUKH W MaTeMaTHYeCKOM
KyJIbTYpPO# KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MPOEKTHYIO U
HCCJIEOBATEIbCKYIO IESITEIBHOCTh HHANBUYAILHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1efiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBISIBJISIT M XapaKTEPU30BATh CYLIECTBEHHbIE NPU3HAKK MaTEMaTHYECKHUX
00OBEKTOB, MOHATUM, OTHOIIEHUN MEX]ly MOHATUSIMH, (POPMYIHPOBATH OMPEIEICHUS
MOHSITUM, YCTAHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(DPUKALMU, OCHOBAHUS IJIs
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, dbopMynupoBaTh U npeoOpa3oBbIBATh CYKIEHUS:
YTBEpAUTENbHbBIE U OTPULIATENbHBIE, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U MPOTUBOPEUHS B
(dakTax, NaHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSIX, Mpejaratb KpUTEpUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYU;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

IPOBOJMUTH CaMOCTOATENIBHO JIOKA3aTeJIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTHMBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOAUTH NMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJIbI;

BbIOMpaTh cmoco0 pemieHust y4yeOHOM 3amaud  (CpaBHHBATh HECKOJBKO
BapUAHTOB PEIICHMs], BbIOMpaTh Hanbosee MOAXOASIINNA C yUETOM CaMOCTOSITENBHO
BbIJICJICHHBIX KPUTEPHUEB).



Ba3oBblIe ucciieqoBare/bLCKHe JeCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromue MIPOTUBOPEYHE, npooiemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIMI0, MHCHHUE;

IPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTOo OO0ObEeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
IPOBEAEHHOTO  HAONIONEHHUS,  HUCCIENOBaHMs,  OLCHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIPOLIECCa, a TAaKXKE BBIIIBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISIT  IePUIIUTHI MH(POPMAIIMM, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUISl pEUICHUS 3a/1a4u;

BbIOMpATh MH(OPMAIMIO U3 MCTOYHHMKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
IIPE/ICTABIICHHS;

CTPYKTYPUPOBAaTh HMH(POPMAIIUIO, TMPEIACTABIATh €€ B pa3IUyHBIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HaJEKHOCTh uH(popmMau o CaMOCTOSATENBEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIC 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUHU C YCJIOBHSIMHU U
LEJISIMU OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IACBbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS N0 XOIy pEUIeHUus  3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJ€ OOCYXIEeHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAalleJICHHbIC HA MIOMCK PEIICHMUS,
CONIOCTABJIATh CBOM CYXACHUA C CYXKICHUAMH JPYyIMX YYaCTHUKOB JHAJIOra,
oOHapyXuBaThb pa3IMYUE M CXOACTBO IO3ULUH, B KOPPEKTHOM (¢opme
(GopMyIIMpOBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS;

MIPEACTABIATh PE3YyJIbTATHl PELICHUS 3aJa4dd, DKCIEPUMEHTA, HUCCIENOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH.



PeryisiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeliCTBUA

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aJayd, BbIOUpATh CIOCOO penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ yu€TOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

BJIa/ICTh HaBbIKAMU MO3HABATEIbHON pedekcuH KaKk OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM W MBICIUTENBHBIX IPOLECCOB, MX pPE3YyJIbTaTOB, BJIAaJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U pe3yibTaTa PElICHUs MaTeMaTH4YeCKOU
3a/1auu;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpPH PEHICHUH 3aJayH,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUAM, OOBACHITH MPUUUHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHHSI Pe3yJbTaTOB AEATEIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHast 1eATEJIbHOCTD:

NOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYyaTbHOMN
paboThI NIPU pEelIeHUH y4eOHbIX 3a]1ay, TPUHUMATh 11€JIb COBMECTHOM JIESITEIbHOCTH,
MJIaHUPOBATh OPTraHMU3aLMI0 COBMECTHOM pabOThl, pacmpenensitb BHIBI padoT,
JIOTOBApPUBATHCA, OOCYXIaTh MpPOIIECC M PE3yNbTaT paboThl, 0000IaTh MHEHUSA
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNINOBBIX (opMax padoThl (0OCYyKIeHUs, OOMEH MHEHHIA,
«MO3TOBbIE HITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH
CBOM JCHCTBUS C IPYTMMH YJI€HAMU KOMAaH]Ibl, OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa B
oOmuit  OPOAYKT MO  KpUTepusiM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aNMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOygaromuiicss HayquTCs:

e CBOOOJIHO OINEPUPOBATH OCHOBHBIMU TOHSTHUSMH CTEPEOMETPUU TPU
pelIeHnH! 3a7a4 U NPOBEJACHUN MaTEeMaTUYECKUX PACCYKIACHUM;

e MPUMEHATh AKCMOMBI CTEPEOMETPUM U CIECACTBUS U3 HUX NIPU PEUICHUU
reOMETPUYECKUX 33]1aY;

e KJAacCU(pUUUPOBATh B3aUMHOE PACMOJOKEHHE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;



CBOOOJIHO OTIEpUPOBATH MOHATUSMU, CBSI3aHHBIMU C YTJIaMU B MPOCTPAHCTBE:
MEXy MPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOM U IIIOCKOCTBIO;

cBOOOIHO OTIEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHbIE BHUJBl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuaa, NpsIMOYToJIbHBIN Napaijiesienune, Kyo);

KJaccu(UIMPOBAaTh ~ MHOTOTPAHHUKHM,  BBIOMpas ~ OCHOBaHUS IS
KJaccu(pukanuu;

CBOOOZIHO  ONepUpoBaThb  MOHATUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBIIIOJIHATH NApAJIIENBHOE, [IECHTPAJIBHOE U OPTOTOHAIIBHOE IPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJHATH U300paKEeHHs (PUTYDP HA IIOCKOCTH;
CTPOUTh CEYEHHUS MHOTOIPAaHHUKOB Pa3jIU4YHBIMA METOJIAMHU, BBIOIHAThH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y;

BBIYKCIIATH IJIOMIAU TTOBEPXHOCTEH MHOTOTpaHHUKOB (IIpU3Ma, MUPaMKIA),
Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: CAMMETPHS B TPOCTPAHCTBE, LEHTP, OCh
U TJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (DUTYPBI;
CBOOOZIHO ONEpUpOBATHh TMOHATUSAMHU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpPJMHATaM B IIPOCTPAHCTBE;

BBINIOJIHSTHICUCTBUSIHAABEKTOPAMU;

pemiaTh 3aJayd  Ha JO0Ka3aTeIbCTBO MATEMAaTHMYECKMX OTHOUIEHUH U
HAXO0XKIEHUE T€OMETPUUYECKUX BEJIUYMH, IPUMEHSSI U3BECTHBIE METOABI IIPU
pElIeHMM MaTEMaTUYECKUX 3aad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHSATh  MPOCTEUIIME MPOrpaMMHBIE  CPEACTBA W 3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 33/1aY;
U3BIIEKAaTh, MPEOOpa3oBBIBATH M HMHTEPIPETUPOBATH HMH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

OPUMEHSTH MOJTYyYeHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAIU3UPOBATh
peanbHble CUTyallud, IPUMEHATh U3YYEHHBIE MOHATHSA B MPOLECCE MOMCKa
pellIeHrsT MaTeMaTU4eckd C(HOPMYIUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH
peanbHbIE CHTyallUd Ha SI3bIKE TI'E€OMETPUHU, HCCIEAOBaTh MOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHITHI M TEopeM, arrapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/layd, CBS3aHHbIE C HaXOXICHUEM
r€OMETPUYECKHUX BEJIUYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPHUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUM.



K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJIHO OMEpPUPOBATh MOHATUAMHU, CBS3AHHBIMH C [HJIMHAPUYECKOM,
KOHUYECKOW U c(epudeckoil TMOBEPXHOCTSMHU, OOBICHATH CHOCOOBI
MOJIy4CHHUS;

OMEepUPOBaTh MOHATUAMH, CBA3AHHBIMH C TEJaMU BpAILCHUS: HUIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh Tella BpalleHus (IIUHAP, KOHYC, cdepa U map) u 0OBICHITH
CIOCOOBI MOTYYEHUS TEN BPALLECHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOIPAHHMKOB M TEJl BpalleHus,
00BEMBI M IUIOLIAJM MOBEPXHOCTEM MHOTOTPAHHUKOB W TEJ BpalleHUS,
Tr€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMA C KOMOMHALUSIMHM Tell
BpalleHUs] U MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BIHUCAaHHBIM B cdepy u
omHCaHHbI OKOJIO cephl, chepa, BOMCaAaHHAST B MHOTOTPAHHHUK WA TEJIO
BpalICHUS;

BBIYMCIISITH COOTHOIICHHSI MEXAY IUIOIIAIsIMU MOBEPXHOCTEW U O00BEMaMuU
ITOJIOOHBIX TEJI;

M300pakaTh U3ydaeMble (PUTYPHI, BBIMOTHATH (BBIHOCHBIC) MIJIOCKUE YEPTEKU
U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BHUI CBEpXy, COOKY, CHH3Y,
CTPOUTbH CEYEHUS TEJ BpALICHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, TMpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO OINEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBINIOJIHATHOIIEPAIIUMHAIBEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIMHAT;
peraTh TeOMETPUUECKUE 3a]]a4i Ha BBIYUCIICHUE YTJIOB MEXKIY MPSIMBIMUA U
IJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPHU PEIICHNH;

CBOOOMHO OMNEpUPOBATh TOHATHSMH, CBS3aHHBIMA C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN;

BBITIOJIHATh M300paXEHUST MHOTOTPAHHHKOB W TE€JI BpAIICHUS TpHU
[IapajuleIbHOM  NEPEHOCE,  LEHTPAIBHOM  CUMMETPUH,  3€pKajIbHOMN
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUSI MHOTOIPAHHHUKOB M TeJl BpAUICHUS: CEYEHUS IWIMHIpa
(mapajuienbHO U MEPHEHIUKYJSIPHO OCH), CEYEHHUs KOHyca (IMapasiesibHbIe
OCHOBAHMIO ¥ NPOXOIAIIME YEPE3 BEPILINHY), CEUECHHUS 11apa;



UCIIOJB30BaTh METOJIBl TOCTPOEHHSI CEUEHHI: METOJl CIENOB, METOH
BHYTPEHHETO IMTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;
JIOKA3bIBATbI€OMETPUUECKUEYTBEPIKICHUS,

OPUMEHATh TeOMETpUuecKre (AKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOJIarallnX HECKOJIBKO IIaroB pEIICHHS, €CIHA YCIOBHS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM (opMme;

pelarb 3aJadyd  Ha JIOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HAXOXJICHUE TEOMETPUUECKUX BEJINYNH,;

IIPUMEHATH IIPOIPAMMHBIE CPEIACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKHUX 3a/1a4;

MPUMEHATH MOJYYEHHBIC 3HAHUA HA MPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
W OLICHUBAaTh pEAIbHBIE CUTYyallUW, MPUMEHITh W3YYCHHbIC TMOHSTHS,
TEOPEMBbI, CBOMCTBA B TMPOILECCE IMOUCKA PpEIICHUS MaTEeMaTUYECKU
c(hOpMyIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pEaNbHbIE CHUTyalldd Ha
SI3bIKE T€OMETPUH, UCCIEN0BATH MOCTPOCHHBIE MOJEIA C HUCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUH © TeopeM, afmapara aireOpel, pemaTh
MPAKTUYECKUE 3a/a4M, CBS3aHHBIE C HAXOXICHHEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh TIPEJICTABIICHHS 00 OCHOBHBIX OJTamax pa3BUTHUs TEOMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH;



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakrnyeckue
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 BBejIeHHe B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
5 B3anmHoe pacnionoxxeHue npsiMbIX B 5 1 https://resh.edu.ru/subject/17/10/
MIPOCTPaHCTBE
3 [TapaynenbHOCTD NPSIMBIX U TJIOCKOCTEN B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 IleprieHAMKYAAPHOCTD MPAMBIX U o5 https://resh.edu.ru/subject/17/10/
MJIOCKOCTEN B MPOCTPAHCTBE
5 VIIB M pACCTOSHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOTPaHHUKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpHI B IPOCTPAHCTBE 12 https://resh.edu.ru/subject/17/10/
8 [ToBTOpenwue, 060061IIeHUE U 5 ) https://resh.edu.ru/subject/17/10/
CHCTEMAaTU3alMsl 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOT'PAMME




11 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/m Konrposbnsie  IIpakrunyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 AHanTA4YecKasi reoMeTpust 15 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpEHME, 0000IICHUE 1 15 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTH3alMsl 3HaHUH
3 OGBEMMHOrOrpaHHIKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tenaspamenus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 JIBHOKCHHS 5 1 https://resh.edu.ru/subject/17/11/
7 [ToBTOpenue, o6obIIeHNE U 17 ) https://resh.edu.ru/subject/17/11/
CHCTEeMaTH3aIis 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyebHoe nocodue: Maremartuka: anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a,
reometpus. ['eometpus. Atanacsas JI.C., byry3oB B.®., Kagomues C.b. u npyrue.
10-11. Akmmoneproe obmectBo "M3narenberBo "IIpocBemenne”, yaeOHUK
Maremaruka.

I'eomerpus, Mepsnsk A.T'., Homuposckuii JI.A., [TonskoB B.M.; nox penakuueit
[Toponwsckoro B.E., 10. O61iecTBO ¢ OrpaHUuYeHHON OTBETCTBEHHOCTHIO
MN3narensckuii ientp "BEHTAHAIT'PA®"; AkiinonepHoe 0011eCTBO

"UznarensctBo "[IpocBenienune” B 3JIEKTPOHHOM BUJE.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://resh.edu.ru/subject/17/10/, https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/10/, https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Pa3nen «BeposiTHOCTH U CTATHUCTUKA
HOACHUTEJBHAA 3AIINCKA

VYueOHbii Kypc «BeposSTHOCTh M CTaTUCTHKA» YINIYOJIEHHOTO YpPOBHS
ABJIIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaE€HHOTO YPOBHS HAa YPOBHE CpeAHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHazHayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBI U
ITIOHMMAHMS POJIM TEOPUU BEPOATHOCTEW KaK MAaTEMATHYECKOTO MHCTPYMEHTA IS
U3YYCHUS! CIy4alWHBIX COOBITUH, BETWYMH M TpolieccoB. [Ipu u3yueHum Kypca
o0oramarwTcsi MNPEJCTaBICHUS OOYyYalolUXCs O METOJax  HCCIICIOBAHMS
U3MEHYMBOTO MHpPA, pPA3BUBACTCAd MOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOAOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJI€HO Ha 3aKperjieHue 3HaHW,
MOJIYYCHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaronuxcsi 10DKHO cPOPMUPOBATHCS MPEACTABICHUE O
HanOoJIee YyOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUISL  OMHCAHUS ~ aHTPOTNIOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE pPOJa H3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATMCTaM HE TOJIBKO MHXEHEPHBIX
CIEHHAIIBHOCTEW, HO TAaKXE COLMAJIBHBIX W IICHUXOJOTHYECKUX, TOCKOJIBKY
COBpPEMEHHbIE OOIIECTBEHHbIC HAYKW B 3HAUYUTEIBbHON MEpe HUCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 dYacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHAa OOJBINX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
UMEIOIET0 MaTEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpPCOB.

Conepxanve mmaNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUU BEpOSITHOCTEH



MEKly 3HAYCHUSAMH CIy4alHbIX BEIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHUH 3aHUMAET N3YYCHHE TEOMETPHUECKOT0 1 OMHOMHUAIIBHOTO paclpeaesieHui 1
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTEIbHBIM WU HOPMAaJIbHBIM
pacrpenencHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIy4YalHbBIMH BEJIMYMHAMU H
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOYy4yaloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYaWHBIX SBJIEHUH C TMOMOIIBI0O HEMPEPBHIBHBIX (yHKIUI. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMAJIbHOMY PacIpeAeICHUsIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXKy CIy4YallHbIMA BEJIMYMHAMU W ONUCAHHE HSTOW CBSI3M C MOMOIIBIO
Kod(ppuLIMeHTa KOPPEJSIIUM W €ro BBIOOPOYHOTO aHajiora. OTH DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMsl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOro 0O0I1Iero o0pa3oBaHusi, U BO MHOTOM ONMPAIOTCA Ha CBEICHUS W3
KypCOB are0pbl U FeOMETPUHU.

Emé omamH s2meMeHT  coaep:KaHusd, KOTOpPBIM  Npe/araercsa  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TaKMX COOBITUHA HOCUT Pa3BUBAIOIIMI XapakTep U
SBJISIETCSI AKTYaJIbHBIM JUIsI OyIyImUX aOUTYpUEHTOB, MOCTYNAIONUX HA YYEOHBIC
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAyKaMH, IICHUXOJIOTHEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTP UM CTaTUCTHKa» Ha
yrIyOJICHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 gaca (1 dac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hepento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHst (ucxofbl). BepostHOCTh ciydaitHoro coObiTusi. bimzocth 4acToTel u
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuy HajJ COOBITUSAMU: NIEpeEceUeHUe, 00bEINHEHUE, IPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. JlepeBO Ciy4alHOro
skcniepumenTa. Gopmyna nosHou BeposatHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu HajJ ClIy4alHbIMM BEJIMYMHAMU. bUHAapHas ciydanHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHue JBYyX CIy4alHbIX BeaMuMH. HezaBucumele
CIIy4allHbIEC BEJIUYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBbI  CIIy4dalHBIX BEJIMYMH. MaTeMaTuyeckoe  OKHUIaHUe
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIY4YaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OXUJAHUE IIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHME TI'€OMETPUYECKOIO
pacupeneneHus.



HepasenctBo YeoOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Mmerox  uwccnenoBaHui.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOLIBIO U3YYEHHBIX PaCIpEICICHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. DyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBS3bI0. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJAPaTOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUYaOIIEToCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaT€MaTHYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
UHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BJIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW AEsITeNbHOCTU, STaloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a/1auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULUN, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTalN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBSICHATh IPHUUNHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH YYeOHbIX 3aJad, NOPUHUMATh LEelb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (DIIEMEHTApHBIN HCXO)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyIHUPOBATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY, MCHOJb30BaTh JUArPaMMBbI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OMEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSTHOCTEM, HE3aBUCUMBIE COOBITUS, JEPEBO CIYYaHOrO SKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3aluy CIy4YailHOTO AKCIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucnipITaHue), ycrnex M Heyjada, He3aBUCUMBIC HUCIBITAHUSA, CEpUSl HCIBITAaHUH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATHh MOHATUSAMHM: CIydailHas BEJIMYMHA, PACIPEICIICHHUE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

ONEPHUPOBATH TOHSITUSMU: COBMECTHOE paCIpeeNCHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO paCHpPEeNICHUs JBYX CIydalHBIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXJIO0W BEIUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEIUYMHBI (pacnpeniesicHus), TPUMEHSITh CBOMCTBA MATEeMaTHUYECKOTO OXKUJAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIIEHUN;

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TUCIEPCHS, CTAaHAAPTHOE OTKIOHECHUE
CIIy4YallHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIMYHUHBI
(pactpenenieHus) MpU PEIICHUM 3aJ]ay, BBIYUCISITH JUCIIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeae/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAaKTEPUCTUKH 110 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHOH COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudpoBble
Ne i/ Konrpoubnbie IIpakTHyeckue p )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 SeMenThITCOpUUTPahOB 3 https://resh.edu.ru/subject/51/
5 City4aifHble OTIBITHI, CIIy4ailHbIe COOBITUS U 3 https://resh.edu.ru/subject/51/
BEPOSITHOCTH COOBITUIM
Ornepanuu HaJ MHOKECTBAMH U https://resh.edu.ru/subject/51/
3 coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HesaBucumpiecoObITHS
4 DeMEHTHKOMGHHATOPHKH 4 1 https://resh.edu.ru/subject/51/
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUH. https://resh.edu.ru/subject/51/
5 Ucnpiranusa bepnynnmu. CiyualiHblii BEIOOD )
13 KOHEYHOM COBOKYITHOCTH
6 CrnyyaliHbIeBETUYMHBI U pacrpeiesieHus 14 1 https://resh.edu.ru/subject/51/
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOT'PAMME




11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aKOHGOIBIIHXIHCE 5 https://resh.edu.ru/subject/51/
2 DNeMEeHThIMAaTEMATHYECKONCTATUCTUKH 6 https://resh.edu.ru/subject/51/
HenpepsiBHbIE cyyaliHbIe BETMYUHbI https://resh.edu.ru/subject/51/
3 (pacripenenenus), Moka3aTeabHOE U 4
HOpPMaJbHOE pacrpeaeneHus
4 Pacnpenenermellyaccona 2 https://resh.edu.ru/subject/51/
5 CBsi3pMeXTyCITy4aliHBIMUBEITMYUHAMEI 6 https://resh.edu.ru/subject/51/
6 OGOOIIEH e M CHCTEMATH3AINS 3HAHMI 11 1 https://resh.edu.ru/subject/51/
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» MaremaTuka. AnreOpa 1 Hayajia MaTeMaTH4ecKoro ananusa, 10 kimacc/
Mepsnsk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; nox penakueit
[Tononbckoro B.E., O0miecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y»; AkiinoHepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

B 3JICKTPOHHOM BHJC

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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