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B coorBerctBun ¢ ®I'OC COO wmartemaTnka sBIsieTCS 00sS3aTENbHBIM
IpeIMETOM Ha JaHHOM YpoBHE oOpasoBaHus. Hacrosimeidr nporpammoil 1o
MaTeMaTuKe MpeAyCMaTPUBAETCS U3yyeHue yuyeOHoro npeamera «MareMarruka» B
pamMKax Tpex Y4eOHbIX KypcoB: «AnreOpa M Hayala MaTeMaTH4YECKOIO aHAJIU3a»,
«I'eomerpus», «BepOATHOCTb U CTATUCTUKAY.

PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
AHAJIN3A» HA YIJIYBJIEHHOM YPOBHE B 10-11 KJIACCAX
IMNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIIM3a» SIBISETCS
OJIHUM M3 HauboJjiee 3HAYMMBIX B MHporpaMMe CpeaHero oOuiero oopa3oBaHwUs,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEeUMBAET MHCTPYMEHTAJIbHYIO 0a3y s
M3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOopMUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyiaupyeT cBOU
JOCTHKEHUS B MaTeMaTHueckoit popme.

VYyeOHblli Kypc anreOppl M Hadajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMUHU, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI SKOHOMUKHU U 0OILIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh UX JIA JalibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >XKU3HU. B TO ke Bpems OBiaJieHne aOCTPAKTHBIMHU M JIOTHUECKH
CTPOTMMH KOHCTPYKLMSIMU aireOpbl M MaTeMaTHYEeCKOro aHajiM3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBaTh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIMUA U PaCCyXIaTh JEAYKTHUBHO, HCIIOIH30BAThH
00001IeHHe W KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xoxe u3yueHust yuyeOHOro kypca «Ainredpa v Havaja MaTeMaTH4E€CKOro
aHaM3a» OOyYaromIuecs MOJy4YaloT HOBBIA OMBIT PEIICHUS TPHUKIAJIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE pEeajbHbIX CUTYAIUH,
UHTEPHpETAllMd  TOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U KX aBTOPAMH.

Y4eOHbIii Kypc 00JamaeT 3HAYMTEIBHBIM BOCIUTATEIHHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 ydeOHbI MaTepual, CHOCOOCTBYIOUIUI
(GbOopMHpPOBaHHIO HAYYHOIO MHUPOBO33PEHMs, TaKk M depe3 crneuuduxky ydeOHOi
NEeSATENbHOCTH, TpeOyIomed MNpOAOKUTENIbHOW KOHUEHTpAalMd BHUMAaHUS,



CaMOCTOSITENIPHOCTH, ~AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJIyYCHHBIH
pe3yJibTar.

B ocHoBe Meromuku oOydeHHs aireOpe M HavajaM MaTeMaTH4eCcKOro
aHaM3a JEKUT ACSITeIbHOCTHBIN MPUHITUI 00yUYCHHS.

B crpyktype yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHUYECKOTO
aHaIM3a» BBIIETICHBI CIEAYIONINE COAepKaTeIbHO-MEeToANYecKne TuHuM: «Yucna
U BBIUKCICHUS», « DYHKIIMU U TpaduKkm», «YpaBHEHHS U HEepaBEeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHoxkecTBa U Jorhka». Bce 0oCHOBHbIE
COJIEPKATEIIbHO-METOANYECKUE JIMHUMA W3YyYaloTCs Ha TPOTSDKEHWW JABYX JIET
oOy4yeHHs Ha YpPOBHE CpeIHero oluiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
JpyT Ipyra U MOCTENEHHO HACHINAACh HOBBIMM T€MaMHU U pasjeiamu. J[aHHBIN
y4eOHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIbBKY OOBequHseT B cebe
COJIep)KaHNE HECKOJbKUX MAaTEeMaTUYeCKUX JUCUUIUIMH, Takhx Kak aireopa,
TPUTOHOMETpPHS, MAaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarolmuecs OBIAJIEBAIOT BCE Ooiiee
HMIMPOKUM MAaTEMaTHYECKUM allllapaToM, y HUX MOCJIeN0BaTeNbHO (hopMupyeTcs U
COBEPIIEHCTBYETCS yYMEHHE CTPOUTh MATeMaTHYECKyH0 MOJIelb peaJbHOM
CUTYyaIliH, IPUMEHATH 3HAHUS, MOTYYCHHbIE TIPU W3YYCHHH y4eOHOTO Kypca, s
pEIICHUsT CaMOCTOSITENTFHO CHOPMYITHPOBAHHONW MAaTEeMaTUYECKON 3a/1aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIaeT
dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHMS JACHCTBUTENBHBIX YHCEI, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero o0pa3zoBanus. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CeOS MCHOIB30BAHUE Pa3IMUHBIX
¢opM 3amucu uyMciaa, YMEHHE JenaThb NPUKHUIKY, BBINOIHATH MPUOIMKEHHBIE
BBIYHCIICHUS, OIICHMBATh YWCJIOBBIC BBIpAKEHUSA, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaromIMMCS MHOXKECTBAa HATypalbHBIX, IIEIBIX,
pallMoOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 3TUX MHOXECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My cHenu(puYecKue 3aJadyd U ONepaluu: JeJIEeHHUE Halelo,
ONIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE IEJBIX YHCEN, OCOOBIE CBOMCTBA
paIoHaIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(METHIECCKUE OTMEpaliy, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEeMBIX YHCENl U
3HAKOMCTBY C BO3MOXKHOCTSIMH UX MPUMEHEHHUS ISl PEIICHUs] Pa3IUYHbIX 3a7a4
dbopMupyeTcsi peCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKHM W €€ pOJH B
MOCTPOCHUU MOJIEJICH peasbHOrO MUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHnEe U
KOHKpETH3aIHsL.



JIunus «YpaBHEHHS M HEPABEHCTBA» PEAJU3yEeTCs HA NPOTSIKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHEero oO0miero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paznene lIporpamMMsl IIPEeAyCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3axad. B
pe3yibTaTe oOOydaroulMecss OBJaJAEBAIOT PA3JIMYHBIMM METOJAMH  PELICHHS
palMOHAIBHBIX, HPPALMOHAIBHBIX, TMOKA3aTEJIbHbIX, JIOTapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEpPABEHCTB M CHUCTEM, a Takxke 3ajad,
cojepxalux MmapaMerpsl. [lomydeHHblE yMEHHs IIMPOKO HCIOJIB3YIOTCS IPH
UCCIIEJOBaHUM (PYHKIUN C TOMOIIBIO MPOU3BOJHOM, IPU PELICHUH MPUKIAJIHbIX
3a/la4y 1 3371a4 Ha HaXOXJCHUE HAHOOIbIIMX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHast conep:kaTelibHasl IMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUUI
BBIMOJHATh  pacu€Tel 1o  (opmynaMm, mpeoOpa3oBaHUsl  pPalUOHAIBHBIX,
UPpPaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHH, a TAaKXE BBIPAKEHUH,
COJEpKAIMX CTENEHUu U JiorapuMmel. braromaps u3ydeHHIO ainredpanyeckoro
Marepuajga IPOUCXOAWUT  JaJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroMMXCsA, (POPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccyxaeHuil, paboOThl C  CHMBOJBHBIMH  (opMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHUCHUMOCTEM B BMJIE€ PaBEHCTB U HEpaBEHCTB. Auredpa
npeanaraetr d3(QQeKTUBHbIE HHCTPYMEHTHI JUIsl pELICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33714, HAIJSAHO EMOHCTPUPYET CBOM BO3MOYKHOCTH KAK
A3bIKa HAYKHU.

ConepxxarenbHo-MeToqu4eckass JUHUSA «DYHKIUHM U TpapuKu» TECHO
HEepeIyIeTaeTcsd ¢ APYTMMM JIMHUSAMHU y4e0HOro Kypca, NMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENBLHOCTh U3YUEHU MaTepuana. M3yueHue cTeneHHou,
MIOKAa3aTeJIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpauKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS pEeIleHus 3aJad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KAK C MAaTEMATUYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oonblloe BHMMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIMYMHAMU, MCCIEAOBATh MOJYYEHHbIE (PYHKUUHU, CTPOUTH HX
rpadguku. Matepuain 3Tol coep KaTeIbHON JIMHAK HaIleJICH Ha Pa3BUTHE YMEHUU
Y HAaBBIKOB, ITO3BOJSIOIIMX BbIPAXKaTb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi (opme: aHaTUTHYECKOM, Tpaduyeckoi u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxarenbHas nuHus «Havana mareMaTHyeckoro aHajivsa» MO3BOJISAET
CYLLIECTBEHHO PaCIIMPUTh KPyI KaK MAaT€MAaTHYECKHUX, TAK U NPUKIAAHBIX 3a/1ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK Yy HUX TOSBIAETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd CIOXHBIX (YHKIMM, ONpeAeNiaTb MX HauOOJbIIME W HAaWMEHbIINE
3HAYeHMsI, BBIYMCIATH IUIOMAAU GUTYp U OOBEMBI TEd, HAXOJUTh CKOPOCTU U



yCKOpeHusi TmporeccoB. JlanHas conep)karenbHas JHMHUAA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTeMAaTHYECKUX MOJeNiel pealnbHBIX CUTYyaIuH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCJIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJja4ax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTH4€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (HOPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (POPMUPOBAHUIO YMEHUN pacoO3HABATh MPOSBICHUS
3aKOHOB MAaT€MaTHK{ B HayKe, TeXHUKE W HcKyccTBe. OOydaromyecs: y3HaAIT O
BBIIAIONINXCST pe3ysbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConeprxkarenpbHO-MeTOANYECKas IUHUSA «MHOXECTBa M JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMAaTUKU
U TIpeiaraloT HaumOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMM BCE pa3feibl
MaTeMaTUKH # €€ TPWIOKCHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCHHUIUTMHBL ¥ WX TPWIOKEHWs B eAuHOoe 1enoe. [losTomy BaHO naTh
BO3MOXHOCTh OO0yYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHUKU M HCIIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IIPU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTb OOOCHOBAaHWNM U CJEJOBAHUE OMNpPEACIEHHBIM
npaBuiaM  IMOCTPOCHHSI  JOKA3aTeJbCTB.  3HAKOMCTBO  C  3JI€MEHTaMu
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui1, GOPMUPYET HABBIKK KPUTHUECKOTO MBIITUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIHUPOBAHUS, KOTOPHIC MPU3BAHBI
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEICH peaIbHBIX
CUTYallui, WCCJIECAOBAHMS O3TUX MOJIENIeH C TMOMOIIBIO afmapara aireOopbl H
MaTEeMaTHYECKOTO aHalln3a, WHTEePIPEeTAaluyd MOJNyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IBIM U3 pa3/IeloB MPOTrPAMMBI, IIOCKOIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HWCIIOJIB3YeTCs Ui PEIICHUS NMPUKIAAHBIX 3amad. [lpu
pEIICHUH  pEallbHBIX  NPAKTUYECKUX  3ajJad  oOydarouiuecss  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBaTh  MIpoOseMy.
JlesiTensHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHHUS MPHUKIAIHBIX 3ajad
OpPraHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yueOHOTO Kypca « Anredpa 1 Hadama
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenue yueOHOro kypca «Airedpa M Hadajla MaTeMaTHYE€CKOTro
aHanuza» otBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Pannonanbubie uyncia. OOBIKHOBEHHBbIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOUEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENBHBIMU  4YuclaMud.  Mojayib
JEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [Ipubnmk€HHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHHUIA.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herorona. Mcenmone3oBanue
MOAXOASIIEH (POPMBI 3aIMUCH TEUCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJIBHBIM I10Ka3aTEeIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. JleciTuuHble W HATypaldbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M ApKTAaHI'E€HC YMCIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI UM YpaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HEJBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOTrOYJICHbl OT OJHOW MEepeMeHHOW. JleneHne MHOrodjaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMH
koapunmentamu. Teopema Buera.

[IpeobpazoBaHust YUCIOBBIX BBIPAXKEHUH, COICPKAIUX CTEIICHU U KOPHHU.

HNppauronanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
VPPAlHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS TOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAXKEHUH, COIEPIKALIUX JOTapUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/BI pemeHus
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPHYICCKHUX BBIpa)I(eHI/Iﬁ. Pemienue TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁ.



Pemenne cucrem JNMHEWHBIX ypaBHEHHMHA. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHMl. OnpenenuTens MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIICHUE €r0 3HAUYCHUS, IPUMEHEHHUE ONPEACIMUTEINS ISl PEIICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3aJad C IIOMOILBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOZEHU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIIEN PEallbHOM CHUTyalMd C IOMOIIBIO
yYpaBHEHHII U HepaBEHCTB. lIpuMeHeHHEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ady M 3a/Jady M3 Pa3IMYHBIX O0JacTeil HaAyKu M pealbHOU
KU3HH.

DOyHKUMH U TPaPuku

Oyukius, crnocoObl 3amanus (yHkuu. B3aumMHo o00paTHbIE (YHKIHH.
Komnozunust Qyskiuii. I'paduk  yHkimu. DineMeHTapHble MNpeoOpa3oBaHUs
rpadukoB GyHKIMA.

OOnacTp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHknum.
[TpomexxyTku 3HakomocTosHCTBA. UETHBIC U HeuéTHBIC GyHKIMU. [lepuoanaeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHblIlee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

Jluneiinas, kBaJpaTu4Has W JIpoOHO-TMHEWHas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHast pyHKUHMS C HATypaJlbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiictBa U rpaduk KOpHS N-OM cTeNeHH Kak (GyHKIUU OOpaTHOU
CTETNIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[Toka3zarenbHass U jorapupmuyeckas (yHKUHHU, UX CBOWCTBA M TpaUKU.
Hcnonp3oBanue rpadukoB GyHKIHNA IS pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCIIEAOBATENbLHOCTEH. MeTon
MaTeMaTUYECKON WHIYKIUH. MoHOTOHHBIE u OrpaHUYeHHbIE
nocJie[oBaTeNbHOCTU. MCTOpUs BO3ZHMKHOBEHHUS MAaTEMAaTHYECKOrO0 aHaju3a Kak
aHaM3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuuecKas mnporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO yOBbIBaIOILIEH MeOMETpUUeCKOn
IIPOIrpeCCUU. JINHENHBIN U SKCIIOHEHIMAIBHBINA pOoCT. Uucmno e. Popmyiia CI0KHBIX
npoLeHToB. Mcnonb3oBaHWE TMPOTrpeccuu Uil pEelIeHUs peanbHbIX —3ajaay
MPUKIIAIHOTO XapaKTepa.



HenpepbiBHblE (yHKIMH W HX CBOMCTBAa. TOuykM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiCTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHue CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHbie PyHKIMU. OnpeaeneHne, reOMeTpUIECKUl 1
(u3HYECKUIl CMBICT IPOU3BOJIHON. YpaBHEHUE KAacaTeIbHOUN K TpaduKy QyHKIUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMBbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHokecTBa H JIOTHKA

MHO)keCTBO, oOmepaluyd HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs pPEaJbHBbIX IPOLECCOB M SBJICHWM, NPU PEIICHUU 3a1ad U3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHHS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nenbslie yncna. [I[puMeHeHrne NpU3HAKOB JIETMMOCTU LEIbIX
gyucell, HanOoubImuii obmmi aenmutens (mamee — HOJ]) n HamMenslee oOlee
kpatHoe (nanee — HOK), octatkoB 1o moay:ito, anropurma EBkiuaa uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucna. Anredpanueckass W TpUTOHOMETpHUYecKas (OpMbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMETHUYECKHE OIepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHU U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIILHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHCHHA C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METO/Bl PEIIECHUS TIOKA3aTeNbHBIX W  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYMHOCTEW paluOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3ajJady M 3aJady M3 pa3ju4HbIX oOJacTell HayKu U peanbHON
YKU3HU, UHTEPIPETALNS TOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

I'padux kommnosunuu ¢yHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUW WU
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckre meTonbl pellleHUs ypaBHEHHUI W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMEeTPaAMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil HCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEM, KOTOpbI€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEATIbHOMN KU3HMU.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHue Mpou3BOAHON K MCCENOBaHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOosblIero W HAMMEHBUIETO  3HAYEHUH
HENpepbhIBHON (QYHKIIMN HA OTPE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
OPUKJIAJAHBIX 3ajadyax, JUIsl OINpEACNICHHs] CKOPOCTH W YCKOPEHHs Mpolecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOoOpa3HbIX. I[lepBooOpaszHbie
anieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI WHTErpala. Brruucinenue
onpenenéHHoro uHTerpana o gopmyne Hetorona-Jleibuua.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJed IJIOCKUX (QUryp H
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUH. MaTemaTH4eckoe
MOJICJIMPOBAaHUE pEalbHBIX TMPOIECCOB € MOMOLIbI0 UG (depeHIIHATBHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIUN 00YUYaIOIIEerocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  pPOCCUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
GYyHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSIIEMY POCCUHUCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJECHUS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyAyIIero;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUNA, PACCYKICHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpEcax 310pOBOro 1 0€301acHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (37I0pPOBOE MHUTAHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryisipHas ¢pu3nUecKasi akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUWE LIEHHOCTH TPYAOJdtO0OUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caM0o00Opa30BaHUIO HAa NPOTSHKEHUW BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJHON U COIUATBHOMN
CpeIbl, 0OCO3HaHHUE II100aIbHOI0 XapaKTepa dKOJIOTHISCKUX ITPOoOIeM, OpUSHTAIIHS
HAa TIPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHdus 3agad B 00JacTu
OKpYJ)KaroIel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB U OIEHKH HMX BO3MOXHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEe Cpeibl;

8) HeHHOCTH HAYYHOIO TO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIICCTBEHHOW  MPAKTUKH, ITOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeIoBEYECKOW MAesTeIbHOCTH, JTaloB €&
pa3BUTUA ¥ 3HAYUMOCTH JJISI PA3BUTHUS LUBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKXH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYID M HCCIEIOBATEIBCKYIO JESATEILHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
ba3oBrble 1oruyeckue qeicTBUs:

—  BBIBIIATh M XapaKTE€PU30BaTh CYIIECTBEHHBbIE NPU3HAKUM MaTEMaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAy MOHATUSAMHU, (DOpMyIHUpPOBaAThH
ONpENENCHUs]  TOHATHH,  YCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKanuy, OCHOBAHMS i1 OOOOUIEHUS W CpaBHEHHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

- BOCOpUHUMATh,  (OPMYIHpPOBaTbH W  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpHULIATENIbHBIC, €IUHUYHBIC, YacTHbIE M OO0IIue,
YCJIOBHBIE;

—  BBUIBIATH MaTE€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHNS
B (haKTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKACHUAX, MpeiaraTb KPUTEPUH
JUISl BBISIBJICHHS] 3aKOHOMEPHOCTENW U POTUBOPEYM;

—  JleJaTh BBIBOJBI C HCIIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKJIFOUEHUH 10 aHAJIOTHH;

—  TNPOBOJUTH CaMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHAN
(mpsiMble W OT MPOTUBHOIO), BBICTPAWBaTh AapryMEHTAIUIO, MPUBOAUTH
OpUMEPBl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBO/IbI;



BBIOMpATh CHoco0 pemieHuss ydyeOHOM 3ajaud  (CpaBHHUBAThb HECKOJBKO
BapHAHTOB pEILUEHUS, BBHIOMpaTh Hauboiee MOAXOMAUIMN ¢ ydérom
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabcKHue 1eiicCTBUA:

UCIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATENbCKAA WHCTPYMEHT MO3HAHUA,
(GOopMyIUpOBAaTh BOMPOCHL, (PUKCUPYIOIIHE TMPOTHUBOPEUYUE, NPodIIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHOe, (opMHpoOBaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAaHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEW MAaTEeMaTUYEeCKOTrO0 OOBEKTa, SIBJICHMUS,
Ipolecca, BBIABICHUIO 3aBUCHUMOCTEH MEXIY OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMY;

CaMOCTOSITENILHO (POpPMYJIUpOBaTh 000OILIEHUS U BBIBOJBI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAONIOACHUS, HCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IIPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE INIpOLECCa, a TaKKe BBIIBUIaTh
IIPEATIOIOKEHNS O €70 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c unpopmanmeit:

BBISIBIISATh Je(DULUTHI MH(GOPMAIMK, TaHHBIX, HEOOXOAUMBIX Ji1 OTBETa Ha
BOIIPOC U I pELICHUS 3a]a4H;

BbIOHMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UpPOBaTh U UHTEPIPETUPOBATH UH(POPMALIMIO Pa3IMUHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEACTABIATh €€ B PA3NIMUYHBIX (opMax,
WTIOCTPUPOBATh TpaUuECcKH;

OLICHUBATh HaJEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMmmyHuKkaTHBHbBIE YHUBepPcabHbIe YueOHbIe 1elicTBUs
OO0uenue:
BOCIIPUHUMATh U ()OPMYJIUPOBATH CYKJCHHUS B COOTBETCTBUHU C YCIOBUSIMH U
IEIIMU OOIIEeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS IO XOJy peUICHUs
3a/1a4i, KOMMEHTHUPOBATh MOJYyUYCHHBIN PE3yJIbTaT;
B X0Jle 00CYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMON TEMBbI,
poOJIEMBI, periacMoi 3aJlau, BHICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa IOWCK
pEIICHMSI, COTIOCTABIISITh CBOU CYXKJECHUS C CYXACHUSAMHU JIPYTUX YYACTHUKOB
auanora, OOHApYXKMBAaTh pa3IndUe W CXOJICTBO MO3WUIMHA, B KOPPEKTHOU
dbopme GopmMyIUpoBaTH Pa3HOTIACHUS, CBOM BO3PAKECHHS;



—  TMPENCTaBJISTh Pe3yJbTaThl PEUICHUS 3a/Jaud, SKCHEPUMEHTA, UCCIEAOBaHUSA,
MPOEKTa, CAaMOCTOSATEIHLHO BhIOMpATh (pOopMaT BBHICTYIUICHUS C yU4ETOM 3a/1a4y
MPEe3eHTAlMU U OCOOEHHOCTEHN ayIMTOPUH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIEHUs 3aJlayH, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOU MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII UHTEJJIEKT:

- BIAJCTh HaBBIKAMHU  [O3HABaTEIbHOM  pedieKCMH  KaK  OCO3HAHUSA
COBEPIIAEMbIX JIEUCTBUI W MBICIUTEIBHBIX TMPOIECCOB, UX PE3yJbTaTOB,
BJIAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yJibrara
peleHus: MaTeMaTHYeCcKoi 3a1a4u;

—  TOpeABUAETb TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTH NPHU PELICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB,
JTAHHBIX, HAHJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

—  OLIGHUBATh COOTBETCTBHUE PE3yJbTaTa IEIU U yCIOBUAM, OOBICHITh TPUUUHBI
AOCTHKCHHUST WIJIM HEJOCTIKEHHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh
omMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

—~  TIOHMMAaTh M HCIOJNB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYaTbHOU
paboThl TpW pemieHnd Y4YeOHBIX 3a7ad, NPUHUMATh IEJb COBMECTHOMN
AESITeNbHOCTH,  IJIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paboThl,
pacnpenensiaTh BUABI pabOT, JOroBapuUBaThCs, O0OCYXIaTh Ipolecc MU
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIHOJICH;

- ydacTBOBaTh B IpyHIoBBIX (popmax pabotsl (0OcykaeHusi, OOMEH MHEHHU,
«MO3TOBBIE IITYpPMBI» ¥ HWHBIE), BBINOJHATH CBOIO YacTh pabOTBl U
KOOPAMHHUPOBATh CBOM JACUCTBUA C APYTUMHU WIEHAMU KOMaHbl, OIICHUBATh
KauecTBO CBOEro BKJIaga B  OOMMH  TPOAYKT 1O  KPUTEPHUSIM,
c(opMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce o0OydyarOmIMICSd TOJYYUT CIEAYIOIIHNE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUA:



CcBOOOJHO OMEpPUPOBATh MOHATHSAMH: PALMOHAIBHOE YHMCIO, OECKOHEYHas
nepuoanyeckas JpoOb, MPOLEHTHI, HPpaIMOHAIBHOE YHCIIO, MHOXECTBa
paALMOHAIIBHBIX U JCUCTBUTEIBHBIX YUCEN, MOLYJIb ACHCTBUTEIILHOIO YHUCIIA,
OPUMEHATh JApOOM W MPOLEHTHl I PELICHUS NPUKIAJAHBIX 3a4ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U pEAIbHOM KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCIICHUS, IpaBUila OKPYTJIEHUs, IPUKUAKY U
OLICHKY PE3yJbTaTa BbIYMCIICHUN;

CcBOOO/IHO ONEpUpPOBAaTh MOHSITHEM: CTENEHb C LEJIbIM [OKa3aTeleM,
UCIOJIB30BaTh MOAXOASIIYI0 (opMy 3amucu JEHCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHbIX;

cBOOO/IHO ONEpPUPOBATH MOHATHEM: apU(PMETUUYECKUN KOPEHb HaTypasbHOM
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PALlMOHAJIBHBIM I10Ka3aTeleM;
CBOOOJHO OINEpUPOBaTh MOHATHAMHU: JorapudM uuciaa, AECITHUYHBIE U
HaTypaJbHbIE JIOTApU(PMBIL;

CBOOO/IHO OMNEpPHUPOBATh MOHATHSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCHHYC, apKKOCUHYC M apKTAHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHATHSAMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCWIIBHBIE  yPAaBHEHHMS U  YPaBHEHMA-CICACTBUSA, PAaBHOCUIIBHBIC
HEPABEHCTBA;

NPUMEHATh pa3IUYHble METOAbl PpEUICHUS pPAlUOHAIBHBIX M JAPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, NPHUMEHATH METOJ WHTEPBAJIOB Ul DPEILICHUS
HEPABEHCTB;

CBOOO/IHO OINEpPUPOBaTh MOHATHUSMU: MHOTOWIEH OT OJHON IEepEeMEHHOM,
MHOTOWIEH C LEIbIMH KO3(PPUIMEHTaMU, KOPHU MHOTOWIECHA, MPUMEHSTh
JIEJIEHUE MHOTO4WIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anad;

cBOOO/JIHO ONEpUpOBaTh MOHATHSIMHM: CHUCTEMa JIMHEHHBIX YpaBHEHMH,
MaTpula, ONPEAEIUTENb MATPULIIl 2 X 2 M €ro reOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONpPEAEaUTENS 2 X 2 71l BBIYUCICHUS €r0 3HAUYCHMUS,
IIPUMEHSTh ONPEACINUTENN I PELICHUS CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIMPOBATh PEAIBbHBIE CHTYallUM C IIOMOLIBIO CHCTEMBI JIMHEWHBIX
YPaBHEHMM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C IOMOLIBIO MATpHUIl U
ONpeNeNnUTENEH, NHTEPIIPETUPOBATH MMOJTYYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JEUCTBUI C KOpHAMM [UIsl MpeoOpa3oBaHUs
BBIPAKCHU;



BBITMIOJHATH PE0OpPa30BaHUs YUCIOBBIX BHIPAKEHU, COAEPIKAIIMX CTEICHH C
palMOHAJIBHBIM IIOKA3aTeleM;

UCII0JIB30BaTh CBOMCTBA aorapuMoB JULSL npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIE, IMOKA3aTENbHbIE U
JorapupMUYECKHe YpPaBHEHHs, HAXOAUTb UX PEIIEHUS C [OMOUIBIO
PaBHOCWJIBHBIX IIEPEXO0JI0B UM OCYLIECTBIISS IPOBEPKY KOPHEN;

IPUMEHATh OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYJIbI Ui peoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHUI;

CBOOOJHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HeoOXonuMmble (OpPMyJbl Ui pEIIeHUsT OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBaTh pealbHbIE CUTyallUM Ha s3bIKe€ aureOpbl, COCTaBIAThH
BBIPAKEHHUSI, YpaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a/layd, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM aIllapaTa aireopsol.

DOyHKUMH U TPaPUKn:

CcBOOO/IHO ONEpUPOBATH MOHATUAMU: (QYHKLUSA, CIOCOOBI 3a1aHus (YHKIHH,
B3aUMHO OOpaTHble (YHKIMHM, KOMIO3ULMS (QYHKUIUH, Tpaduk (yHKUIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: O0JACTh ONPEICICHUS U MHOMXECTBO
3HaYeHUH PyHKUINU, HYJIU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;
CBOOO/IHO ONEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHbIE (PYHKIMH,
nepuognyeckue  (QyHKIUH, NPOMEKYTKH  MOHOTOHHOCTH  (YyHKIIHH,
MaKCUMYMbl 1 MUHUMYMbI ()yHKIMH, HAUOOJbIIEE U HAUMEHbIIEE 3HAUYECHUE
(yHKLIHMH HAa TPOMEKYTKE;

CcBOOO/IHO OTEPUPOBATH MOHATHSIMHU: CTETIEHHAs (PYHKIHSA C HATypaJbHBIM U
LEJIBIM TTOKa3aTeseM, rpauk CTENeHHON (PyHKIUK C HATYpaJIbHBIM U LIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTeNneHu Kak QyHKIUU OOpaTHOW CTENeHU
C HaTypaJIbHbIM [TOKA3aTENIEM;

ONEpUpPOBaTh MOHATUSAMHU: JIMHEWHAs, KBaJpaTU4yHas U JApOOHO-IMHEIHas
(GYHKIUM, BBIIOJHATh D3JEMEHTAPHOE WCCIIEIOBAaHUE M IOCTPOCHHE UX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TOKa3aTelibHasg M Jiorapudmuueckas
(GyHKLIHH, UX CBOMCTBA M rpaMKH, UCIOJIb30BaTh UX rpaduKu sl pEeLICHUsS
YPaBHEHMUH;

CcBOOO/IHO ONEpPUpPOBaTh MOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPY>KHOCTb,
OTpeJIeIeHHEe TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOTO apryMEHTa;



UCIIONB30BaTh Trpagukud (QYHKIMHA A7 HMCCIAEAOBAaHUS TPOIECCOB |
3aBUCUMOCTEM MpH pELIEeHUH 3anad U3 APYTUX Y4eOHBIX IPEAMETOB U
peaNbHON KU3HU, BHIpAXKATh POPMYIIaMH 3aBUCUMOCTH MEXIY BEITMUMHAMU;
HayvaJsia maTeMaTH4eCKOro aHaJu3a:

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: apudMeTHYecKass U TreoMeTpuuecKas
nporpeccusi, OECKOHEYHO YyObIBarollas TIeOMETpUYecKass Mporpeccus,
JUHEHHBI W JKCIOHEHIMATBHBIA POCT, (OopMysia CIOXKHBIX MPOICHTOB,
MMETh MPEICTABICHUE O KOHCTAHTE;

UCIIOJIB30BaTh MPOrPECCUU I PEIICHUS PEANbHBIX 33Ja4 IMPUKIAJTHOTO
XapaxkTepa;

cBOOO/IHO OMEPUPOBATH MOHATUSMU: MTOCIEOBATEIBHOCTD, CIIOCOOBI 3aJaHUS
IIOCJIEA0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TOCIEA0BATEILHOCTH,
MMOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTUYECKOrO aHalh3a KakK aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: HENPEPBIBHBIE PYHKIIMHU, TOUKH pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QPyHKITUY;

CBOOOJTHO OIEpUpOBaTh MOHATHEM: (DYHKIUS, HEMpepbiBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN JJI PEIICHUS 3a/1a4;

CBOOOJHO OINEpUPOBaTh NOHATUSMHU: TepBasi W BTOpas MPOU3BOJIHbBIC
(GyHKUIMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIYUCIIATH NPOU3BOAHBIE CYMMBI, IPOU3BEIACHUSA, YACTHOIO U KOMIIO3HUIIUU
IBYX (DYHKIIHI, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3NYECKUM CMBICA MPOU3BOJHOM ISt
penieHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  OMEpPUPOBATH  MOHATHSIMH: MHOXECTBO, OMNEpalud  Haj
MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisi ONMMCAaHUs PEATbHBIX
MPOLIECCOB U SIBJIEHUM, TPU PELICHUH 3a]a4 U3 APYTUX y4eOHBIX IPEAMETOB;
cBOOO/JIHO OMNEpPUPOBATh MOHATUAMU: OIpPENEICHHE, TEopeMma, ypaBHEHHe-
CIIEJICTBHE, CBOMCTBO  MaTeMaTHYECKOro  OOBEKTa, JI0Ka3aTeIbCTBO,
PaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce 0OydyarOIIMICS TOJYYUT CICAYIOIIHE

IPEeIMETHBIE PE3YyJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yucjia 1 BLIYUCJICHUA:
CBOOOJIHO ONEpPUPOBATh TMOHATHSAMHU: HATypajJbHOE U I€JI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEIbIX YHCEJ, WCIOJb30BaTh MPU3HAKU



nenumocty nensix uncesn, HOJl m HOK naTypanbHbIX uncen sl peleHus
3a/1a4, IPUMEHATH anroput™ EBknunza;

CBOOO/IHO OIEpUpPOBaTh IOHATHEM OCTAaTKa IO MOJYJI0, 3alUChIBAThH
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;
CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHUCJIO M MHOMXECTBO
KOMIIJIEKCHBIX YHCEN, MPEJCTaBIATh KOMIJIEKCHBIE YHCIIa B allreOpanyecKkon
U TPUTOHOMETPHUUYECKON (popme, BBIMONHIATH apUPMETUUECKUE OINEPALUU C
HUMH U U300pakaTh HA KOOPIAUHATHON IIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA!

CBOOOJHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIE, IMOKA3aTENbHBIE WU
jgorapu(MUyUEcKre HEpPaBEHCTBA, HAXOJIUTh MX PEUICHHS C TOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/IOB;

OCYILECTBIATh OTOOp KOpHEH NpU pEHIeHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOOJHO ONEPUPOBATH TMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoauMble (OpPMyJbl Ui pEIIeHUsT OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYMHOCTh YPABHEHUU U
HEPABEHCTB, PAaBHOCWUJIBHBIE CHCTEMBl M CHUCTEMBI-CIEACTBUSA, HAXOIUTH
pEelIeHNsT CHCTEMBl M COBOKYIHOCTEM PALMOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX U JIOrapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pewarb paLMOHAJIbHEIE, UPPALMOHAIBHBIE, II0Ka3aTEeIIbHBIE,
gorapuMUyYecKue M TPUTOHOMETPUYECKHE YPAaBHEHHUS M HEPaBEHCTBA,
COJZIepIKaIlle MOYJIM U IapaMeTPHI;

NPUMEHATH TpaduyecKue METOAbI AJisl PEeUICHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXKe 3a/1a4d ¢ napaMeTpaMy;

MOJICJIMPOBaTh pealbHbIE CUTyallUM Ha s3bIke€ aureOpbl, COCTaBIAThH
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI II0 YCJIOBHUIO 3aJa4H,
UCCJIEeIOBATh MOCTPOCHHBIE MOJENIM C KCIOJIb30BAHUEM ammnapara ainreOpsl,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN pE3yJIbTaT.

DyHKUUM U rPpaPUKu:

CTpOUTh TpaduKu KOMMO3ULUMU (YHKIHH C TOMOIIBIO 3JIEMEHTApHOrO
MCCJIeIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTb TIeOMeTpuuYeckre oOpa3bl ypaBHEHMH W  HEPAaBEHCTB Ha
KOOPJAWHATHOMU MJIOCKOCTH;

CBOOO/JIHO  ONEpUPOBaTh MOHATHAMHU: TpadUKH TPUTOHOMETPUUECKHUX
dyHKumi;

OPUMEHATh (YHKUMHM JUIsI MOJEIMPOBAHUS U HCCIEJIOBAHMS peajbHBIX
IIPOLIECCOB.



Hauyana maTeMaTH4ecKOro aHaIM3a:

HCIOJIb30BaTh MPOU3BOAHYIO JJISl HCCIeA0BaHUs (YHKIIMHM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HAauOOJbIlIee W HAUMEHBIIIEe 3HaYCHUS (PYHKIIMM HEMPEPHIBHON HA
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JJII HAXOXKICHUS HAWIYYIIero peuieHus B
NPUKJIATHBIX, B TOM YHCJIE COLUAIbHO-d)KOHOMUYECKUX, 3aJayax, s
OIpE/ENICHUs] CKOPOCTU U YCKOPEHHs Ipolecca, 3aJaHHOT0 (opMyJIoN Wiu
rpadukom;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: [EPBOOOpa3Hasi, ONpeAeIIEHHbIN
MHTErpaJl, HaXOJAUTh NEePBOOOPA3HBIE IEMEHTAPHBIX (DYHKIHUNA U BBIUUCIATDH
uHTerpain no gopmyne Herotona-Jleitonuna;

HAXOAUTH IJIOLIAN IJIOCKUX GUTYp U 0OBEMBI TEJ ¢ TOMOUIbIO UHTETPAJIa;
UMETh MPEJCTABICHUE O MAaTEeMAaTHUYECKOM MOJIETUPOBAHUM Ha TMpUMEpe
cocTaBlieHUs U PepeHIMATbHBIX YPaBHEHUI;

peliaTh NMPUKIAJHbIE 3a/adl, B TOM YHUCIIE COLUATbHO-IKOHOMUYECKOTO U
(du3nYeCKOro XxapakTepa, CpeCcTBaMi MaTEMaTHYECKOrO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaunmeHoBaHMe pa3/je/ioB U TeM
n/n NPOrpamMMsl

MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.

1 MHorounensl. PaninoHanbHbIe YpaBHEHHUS U
HepaBeHCTBa. CHCTEMBbI IMHEHHBIX
ypaBHEHUH

5 Oynkuun 1 rpapuku. CreneHHas GyHKIMS ¢
LIEJIBIM TIOKa3aTeNeM

3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH.
HppannonanbHble ypaBHEHHS

4 [oxazarenbHas pyHkus. [lokasarenbHbie
ypaBHEHUS

5 Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHS

6 TpuronomeTpryeckue BeIpakKeHUs U
YpaBHEHHUS
[TocnenoBarenbHOCTH U MPOTPECCUU
HenpepsiBuble pynkuuu. [Iponszoanas

9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS

3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoiabHbie
padoThbI

10

IMpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchl



11 KITACC

Ne
n/n

HaumenoBaHue pa3aesioB 1 TeM
NPOrpaMMblI

HccnenoBanue QyHKIHHA ¢ TOMOLIBIO
MIPOU3BOJHOMN

[lepBoobOpa3nas u uHTErpa

I'paduku TpUroHOMETpHUECKUX (HYHKIHHA.
TpuronomeTrpryeckue HepaBeHCTBA

WppaunonansHble, MoKazaTeabHbIE U
JorapuMuyeckre HepaBeHCTBA

KommnekcHbie uncia

HatypanbHble U 11e7bIe yrcna

CHcTeMBbl palioHATBHBIX, HPPAITMOHATEHBIX
MTOKa3aTeIbHBIX U JJOTapu(PMHISCKUX
ypaBHEHUH

3aiauu ¢ napameTpaMu

[ToBTOpeHue, 06001IeHNe, cCCTeMaTH3aus
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoaudecTBO 9acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KVIACC
Kon v
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoOro .
00pa30oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero odpasoBanus
pe3yJbTarTa
1 Uwucna v BEIYUCICHUS
11 OnepupoBath NOHATUAMU: PALlMOHAIBHOE U AEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JieCSITUYHAsL APOOb, IPOLECHTHI
12 BoinonusaTe apudmernyeckue onepanuu ¢ palioHaIbHBIMU U
' JEHCTBUTEIBbHBIMY YUCIIAMHU
13 BrImonHATs TpubImkEHHBIC BBIYUCICHHS, UCTIONIB3YS IPAaBUIIA OKPYTIICHUS,
JIeJ1aTh IPUKHUIKY U OLIGHKY pe3yJibTaTa BbIYMCICHUIN
OnepupoBath MOHATHIMU: CTENIEHB C LIEJIBIM [T0Ka3aTeIeM, CTaHAapTHAs
14 (dopma 3anucu 1eHCTBUTEIBHOTO YUCIIA, KOPEHb HATypaIbHOM CTENEeHH;
UCIOJIb30BaTh NOJIXOAIIYI0 (POpMY 3alncu AEUCTBUTEIbHBIX YUCEIN JUIS
peleH sl MPAKTUYECKUX 337a4 M IPEACTABICHHS JaHHBIX
OnepupoBarh NOHATUAMH: CUHYC, KOCUHYC M TAaHI'€HC IIPOU3BOJILHOTO yTJIa;
1.5 HCIIOJIb30BaTh 3aIllMCh IPOU3BOJIBHOIO yTIiia yepe3 00paTHbIe
TPUTOHOMETPHUUYECKUE (PYHKIIUU
2 VYpaBHEHMs U HEpaBEHCTBA
OnepupoBath MOHATHIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panoHaIbHOE, UPPALlMOHAIbHOE YPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
29 BrinmonusaTe npeodpazoBaHusi TPUTOHOMETPUYECKUX BBHIPAKEHUH U pelIaTh
' TPUTOHOMETPUUECKHE YPAaBHEHHUS
BoinonHATe peoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPalMOHATbHBIX
2.3 BBIPQKEHUI U pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PAI[MOHATIBHBIX U
MppaLMOHAIILHBIX YPaBHEHUI U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHMSI U HEPABEHCTBA JUIsl PEIICHUS MaTEMaTHUECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKU U pealbHOM KU3HU
MonennpoBaTh peaibHble CUTYyallMu Ha SI3bIKE anreOpbl, COCTaBIATh
25 BBIPAKEHUS, YpaBHEHMsI, HEPABEHCTBA 110 YCJIOBHIO 33a4H, UCCIIEA0BaTh
MTOCTPOCHHBIE MOJIEJIU C HCIOIb30BAaHUEM allliapara ajareopbl
3 OyHKIMU U TpaduKu
OmnepupoBaTh MOHATUAME: (PYHKIHS, CIOCOOBI 3a1aHus (DYHKIMH, 00JIaCTh
3.1 oTpesieNieHus] 1 MHOXKEeCTBO 3HadeHHH pyHkuuu, rpaduk QyHKIUY,
B3aMMHO 00paTHbIe QYHKIMH
3.2 OmnepupoBaTh MOHATUSAMH: YETHOCT U HEUYETHOCTD (DYHKITHH, HYJIH
' (GYHKIIMY, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBatek rpadguky GyHKIMHI U1 pelieHns ypaBHeHUN
3.4 CtpouTth 1 4uTaTh rpaduKu JTUHEHHON (PYHKIINHU, KBAIPaTUIHON (yHKIIUH,




CTCIICHHOM (I)YHKI_[I/II/I C ICJIBIM ITOKAa3aTCJICM

Hcnonb3oBatek rpaguky GpyHKIMHN U1 Uccae10BaHUs TPOLIECCOB U

3.5 3aBUCHMOCTEH NP PEHICHUH 3a/1a4 U3 IPYTUX YICOHBIX PEIMETOB U
peabHOM JKU3HH, BBIpaXKaTh (OpMYJIaMU 3aBUCHMOCTH MEXIY BEIHUYHHAMU
4 Hayana maTematnueckoro ananmsa
41 OnepupoBarh MOHATHAMHE: TIOCIICIOBATEIIEHOCTD, apUPMETHICCKAS U
r€OMETPUYECKasi IPOrPECCUU
4.9 OnepupoBath NOHATHAMH: OECKOHEYHO YOBIBAIOIIAS TEOMETPHYECKAsT
' MIPOTPECCHsi, CyMMa OECKOHEYHO yOBIBAIOIICH reOMETPHUIECKON MPOTPeCcCun
4.3 3agaBaTh MOCIIEIOBATEILHOCTH PA3IMYHBIMHU CIIOCOOaAMU
4.4 Hcnonb30BaTh CBOMCTBA NOCJIEA0BATEIBHOCTEN U IIPOTPECCUI IS
' pelIeHUs peallbHbIX 3aJa4 MPUKJIAIHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONIEPAIIMHN HA/l MHOXXECTBAMHU
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN arnapaT AJis ONUCaHUs
5.2 peabHBIX MPOIIECCOB U SBJICHHM, MPU PEIICHUH 3a7a9 U3 APYTUX yIeOHBIX
MPEAMETOB
53 OnepupoBaTh NOHATUIMU: ONPENIETICHUE, TEOPEMA, CIIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOW NPOrPaMMBbI CpeHero o01ero odopa3oBanus
pe3yJbTarTa
1 Uwucna v BEIYUCICHUS
OnepupoBaTh NOHATUSIMU: HATYPAJIBHOE, 1IEJI0€ YUCII0; UCIIOJIb30BATh
11 NPU3HAKU JETMMOCTH IENIBIX YMCENl, PA3I0KEHNE YKMCIIA HaA IPOCTHIE
MHOXUTENH JIJIsl PeIICHMs] 33724
1.2 OnepupoBaTh MOHATUEM: CTENIEHb C PAllMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBath MOHATHAMHU: JIOTapU(M UKCIa, JECITUUHBIE U HATYpaJlbHbIE
' sorapuQMsl
2 VYpaBHEHUs 1 HEpABEHCTBA
[TpuMeHsTh CBOMCTBA CTETICHHU AJIs TPe0Opa30BaHus BIpaXKEHHIA,
2.1 OTIepUPOBATH MOHATUSMU: NMOKA3aTEIHLHOE YPaBHEHNE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI MOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BrinonusaTe peodpazoBaHus BRIPAKEHHM, COEPKaLIUX J0rapudMBbI;
2.2 OTIEPUPOBATH OHATUSMU: JOrapu(PMHUUECKOE YPAaBHEHHIE U HEPABCHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB
2.3 Haxoauts perienus npocTedmx TPUroHOMETPUIECKUX HEPABEHCTB
OrnepupoBaTh NOHATUSIMU: CUCTEMA JTMHEHHBIX YpaBHEHUH U €€ pelleHue;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH ISl PEIICHUS MPAKTUYECKUX
3a/1a4
2.5 Haxomuts pemenus npocTeNInX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX




YpaBHEHM U HEPABEHCTB

MO,I[GJ'II/IpOBaTB PpCaIbHBIC CUTyalluU HaA A3BIKC aJ'IFC6pI>I, COCTaBJIATHb

2.6 BBIPQKCHUS, YPABHCHUS, HEPABCHCTBA U CHCTEMBI 110 YCIIOBHIO 3aa4H,
HCCIIeI0BAaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BaHUEM alnapaTa anreopsl
3 OyHKIUM U TpapUKH
OmnepupoBaTh MOHATUSAMHE: TTepHOANYECKast (PYHKITHS, TPOMEKY TKH
31 MOHOTOHHOCTH (DYHKIIH, TOUKH SKCTpeMyMa (PyHKIMH, HanOoJIbIlee 1
HauMEHbIIee 3HaYeHUs! PYHKIIMHU Ha IPOMEXKYTKE; UCII0JIb30BATh UX JUIS
ucclieoBaHusl (PyHKIMH, 3aJaHHOM rpaduKoM
OmnepupoBaTh NOHATUAMU: IPa(UKH OKA3ATEIBHOM, JTOrapuPMUUECKON U
3.2 TPUTOHOMETPHUECKUX (QYHKIUI; n300pakaTh UX Ha KOOPAUHATHOMN
IJIOCKOCTH Y UCII0JIB30BATH Il PEILICHUS] YPABHEHUIN 1 HEPABEHCTB
33 N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTU Tpa(UKK JTMHEHHBIX YPaBHEHUIM
' Y UCTOJIb30BaTh UX JJIsl PELLIEHUS] CUCTEMbI JIMHEHHBIX YpaBHEHHM
3.4 Hcnonb3oBath rpaduku pyHKUMN U1 UCCIETOBaHUS POLIECCOB U
' 3aBUCUMOCTEH U3 APYTUX yUeOHBIX AUCIUILINH
4 Hayana maTemMaTHueckoro aHaausa
OmnepupoBaTh NOHATUSAMU: HENIPEPbIBHAS (PYHKLUS, IPOU3BOAHAS (QYHKIINY;
4.1 MCIOJIb30BaTh TEOMETPUUECKUN U PUINICCKUIN CMBICIT POU3BOTHOM IS
peleHus 3a1a4
49 HaxonuTh npou3BoHbIE 371EMEHTAPHBIX (DYHKIU, BEIYUCIIAT
' MIPOM3BOJIHBIE CYMMBI, TIPOU3BEICHUS], YACTHOTO (DYHKITHIA
Hcnonp30BaTh MPOU3BOIHYIO AJIs MICCIeI0BaHUA (DYHKIIMH Ha
4.3 MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEI0BaHUS K
MTOCTPOCHUIO TPaHKOB
4.4 Hcnonp30BaTh NPOM3BOIHYIO JIUISl HAXOKIEHHUS HAMITYULIETO PELICHUs B
' MIPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3aJ1a4ax
45 OnepupoBath NOHATUAMU: IepBOOOpa3Hasi U UHTErpajl; IOHUMAaTh
' reOMETPUUECKUH M (PU3UYECKHI CMBICIT HHTErpaja
46 HaxonuTe nepBooOpa3Hbie JIeMEHTApHBIX (YHKLUH, BBIYUCIATH HHTErpall
' 1o gopmyiie Herorona — Jleiibuuma
47 Pemarth npukiaaHble 3aa4u, B TOM YHUCIIE COLUATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘-ICCK01"O XapaKkTepa, CPCACTBAMH MATCMATUYCCKOI'O aHAJIN3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC
IIpoBepsieMblii 3J1€eMEHT COAEPKAHUA
Kox
1 Yucna v BBIYUCIICHUS
PanmonaneHeie uncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLIEHTHI,
11 OecKOHEeUHbIe MepUOUECcKue Ipoou. ApupmMeTuyeckre onepanuy ¢ paloHaIbHbIMU
' YHCcIaMHU, TPeoOpa3oBaHMsI YMCIOBBIX BhIpaxkeHuil. [Ipumenenne apo0eii 1 mpoIeHToB
JUIsl peIIeHNs] MPUKJIAIHBIX 33a7a4 U3 Pa3IMYHbIX OTpaciiell 3HAHUN U peaJIbHOM JKU3HU
1.2 | [eiicTBuTenpHble yncia. PannoHanabHble U UppallMoOHaIbHBIE Yncia. ApupMeTHndecKue




onepanuu ¢ HeﬁCTBHTCHLHBIMH qucCJiaMu. HpI/I6J'II/I)KéHHbIC BbBIYUCIICHUS, IIpaBUJIa
OKPYTJICHUSA, IPUKHUIKA U OIICHKA PE3YyJIbTaTa BBIYMCIICHHI

Crenensb ¢ neibM nokasareneM. CtangapTHas GopMma 3anucy AeHCTBUTEIHHOTO YUCIIA.

1.3 | Hcnonp3oBanue noaxoasiei GOpMbl 3aMKCH JCHCTBUTENBHBIX YMCEN IS PEILEHHS
IIPAKTUYECKUX 3aJ1a4 U IPECTaBJICHUS JaHHbBIX
14 Apudmerndecknii KOpeHb HATYpabHON cTeneHu. JlelcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCUHYC 1 TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCJIOBOI0 apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 | ToxzaecTBa U TOXKAECCTBEHHBIE IPEOOPA30OBAHUS
29 [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKHE
' hopmyJIbI
23 | YpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Merox
MHTEPBAJIOB
2.4 | Pemenue 1enbix U ApoOHO-PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppanoHaNbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpPUrOHOMETPUUECKUX YPaBHEHHM
o7 | IlpuMeHeHHe ypaBHEHHI M HEPABEHCTB K PEIICHMIO MATEMaTHYECKUX 331124 M 3a1a4 U3
' pa3nu4HbIX 001acTell HAYKU U peabHOM KU3HU
3 @OyHKIMK U TpaduKH
31 OyHK1UA, criocoObl 3ananus Gyakmuu. ['paduk Gynkiuu. BzaumHo oopatHbie
byHKIUN
3.2 OO6nacTp orpeneneHuss © MHOXKeCTBO 3HaueHuH pyHkiun. Hymmn QyHkimm.
' [TpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIC (PYHKLIUU
33 CrenenHast pyHKIMS C HaTypalbHBIM U LIEJbIM MT0Ka3zarenaeM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduk KOpHs N-0ii CTENEeHU
34 | TpUroHOMETpHUECKas OKPYKHOCTb, OTPE/IENICHUE TPUTOHOMETPHYECKHX byHKIMH
' YHCJIOBOTO apryMeHTa
4 Havana maTemaruueckoro ananusa
4.1 | IlocnenosarenbHOCTH, CTIOCOOBI 33aHNUs TIOCIIEeI0BaTeNbHOCTEH. MOHOTOHHBIE
' 110CJIEe/I0BATEIbHOCTH
Apudmernueckas U reoMmeTpudeckas nmporpeccuu. beckonedno yobiBaromas
49 | Teomerpuyeckas mporpeccus. Cymma 6ECKOHEUHO yObIBaIOMIEH T€OMETPUYECKOH
' nporpeccuu. @opmyra CI0KHBIX IPOLEHTOB. Mcnonb30BaHue Nporpeccuu s
pElIeHNs pealibHBIX 3aJa4 IPUKJIAIHOTO XapakTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, onepanuu HajJ MHOKecTBaMU. /{uarpammel Ditnepa — BenHa.
5.1 | TIpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO AIIapaTa Jilsi ONUCAHUS PEATBHBIX
IPOLIECCOB U SIBJICHUH, NP PEILICHUH 33]1a4 U3 APYTHX Y4eOHBIX NPEIMETOB
5.2 | Ormpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO

11 KVIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Uwucna v BEIYUCIICHUS
1.1 Hatypanbabie u nensie yrcina. [[pu3Haku [eTMMOCTH HENbIX YHCeT
1.2 CrerneHb ¢ panoHaIbHBIM MMoKa3aTeiaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm uucna. [lecaTuaHble U HATYypaJIbHBIE JOTapUPMBbI
2 YpaBHEeHHS U HEPABEHCTBA
2.1 [IpeobOpaszoBanue BeIpaXEHUH, COIEPKAIINX JTOTaprUPMbI
2.2 [TpeoOpa3oBanue BBIPAKEHHUN, COAECPIKALINX CTENEHH C PAllMOHAIBHBIM MIOKa3aTeIeM
2.3 [Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHblEe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 CI/ICTSMLI JTUHEHHBIX zlpaBHeHm?I. Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CHCTEMBbI
JTUHEHHBIX YPaBHCHHIMA
2.7 CucTeMBbl U COBOKYITHOCTH PAIIMOHAIBHBIX YPABHCHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a7a4
U 3aJ1a4 U3 pa3IMyHbIX 00JacTel HayKU U peaIbHOM JKU3HU
3 OyHKIMU U Tpaduku
Oyukuwms. [lepuoanueckue Gpynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMyMBI 1 MUHIMYMBI QyHKIHH. HanOospIree 1 HanMeHbIIee 3HAUCHHE
(GYHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIIUN, UX CBOWCTBA U rpaduKu
3.3 [TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U IrpaduKu
34 Hcnons3oBanue rpadukoB GyHKIUH ISl peIICHUS] YPAaBHEHUH U TMHEWHBIX CUCTEM
Hcnons3oBanue rpadukoB GyHKIUH A7 UCCIIEIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOPBIC BO3HUKAIOT MPHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB U
peabHOM JKU3HU
4 Havana maTemaruueckoro ananusa
4.1 HemnpepsiBabie pyHKITMH. METOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GpU3NIECKU CMBICI TPOU3BOIHON
43 [TpousBoaHbIe AeMeHTapHBIX PyHKIMH. DOPMYITBI HAXO0XKACHUS TPOU3BOTHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA
4.4 [IpuMeHeHue MpoOU3BOHOM K UCCIIeI0BaHUIO (YHKIIMI HA MOHOTOHHOCTD U DKCTpe-
Mymbl. Haxoxk/ieHue HanOoJbIIero ¥ HAaMMEHBIIEero 3HaueHus (QYHKIMU Ha OTpe3Ke
[IpumeHeHne MPOU3BOTHOMN /I HAX0XKACHNUS HAWTYUIIIEero PelieHUs] B IPUKIIATHBIX
4.5 3a/1avax, s ONpeIeTICHHs] CKOPOCTH TPOIecca, 3aIaHHOTO (OPMYJIION HITH
rpadgukom
4.6 [TepBoobOpasnas. Tabnuna nepBooOpa3HbIX
47 WuTerpain, ero reoMeTpudecKuil 1 GU3NIeCcKuii CMBICI. BhIUnCIeHHe HHTETpata Mo

dbopmyne Herotona — JleliOnua




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
HA YIJTYBJAEHHOM YPOBHE B 10-11 KJIACCAX
HOACHUTEJIBHAA 3AIIMCKA

['eomerpust siBisieTcss OOHUM H3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHusl, Tak Kak 00ECIEYNBAET BO3MOKHOCTh U3yUYCHUSI JUCITUTUTHH
€CTECTBEHHO-HAYYHOW HAIPaBIECHHOCTH U MPEIMETOB T'YMAaHUTAPHOTO ITUKJIA.
[TockombKy  JIOTHUECKOE  MBIIUICHHe,  (OpMHpyeMOe  MpU  H3YYCHUHU
OOyYarOIIMMHUCS TIOHSITHHHBIX OCHOB T€OMETPHUH, TIPH JT0OKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKU JIOTHUECKUX YTBEP)KICHUHN MPHU PEIICHUH T€OMETPUUECKHUX
3a/la4y, yMEHHE BBIIBUTaTh M ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEHICHUH 337]a4 €CTeCTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTHU
bu3nyuecKux 3aaay.

[{ens ocBOeHUS MporpaMMbl yaeOHOTO Kypea «['eomeTpus» Ha yriayO0iaEéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAJIbHBIX CIOCOOHOCTEH O0OydYarommuxcs Mpu
U3YYCHUU TEOMETpPUH, KakK COCTaBistomeld mnpeamera «Maremartuka» uepes
oOecIieyeHue BO3MOKHOCTH TNPUOOPETEHUS M HMCIOJB30BaHHUSA OoJiee TIyOOKHX
TCOMETPUUYCCKUX 3HAHUHN U EHCTBUMN, CICIU(PUIHBIX TEOMETPUH, U HEOOXOIMMBIX
JUIi  YCHEIIHOrO  NpOo(ecCHOHAIBLHOro  00pa3oBaHMs,  CBA3AHHOIO  C
UCIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUHM Ha YIiIyOJIEHHOM YpOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCSI:

pacImpeHne MpeACTaBICHUS 0 TEOMETPUU KaK YacTH MUPOBOU KYyJIbTYpPHI U
dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIITIM MUPOM;

dbopMHpoBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIITUX MAaTEMAaTHUYECKHX MOJEISAX, TMO3BOJIAIONIMX OMHUCHIBATH M H3Yy4yaTh
pa3HbIC SBJICHUS OKPYXKAIOUIET0 MHUPA, 3HAHUE TOHITHIHOTO anmapara 1mo pasueity
«CtepeoMeTpus» y4eOHOTO Kypca TeOMETPHUH;

dbopMHupoBaHWEe  yYMEHHS  BJIAaJE€Th  OCHOBHBIMH  TOHSTHSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMU CBOWMCTBAMH, 3HAaHUE TEOPEM,
dbopMyT M YMEHHE WX TPHMCHSATh, YMCHHS JIOKAa3bIBaTh TCOPEMbI M HAXOIHTh
HECTaHJAPTHBIE CTIOCOOBI PEIICHMS 33714,

dbopMHpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOJCISIX U B peaTbHOM
MUpE MHOTOTPAHHWKMA W Tela BpalleHUs, KOHCTPYHPOBATH TE€OMETPUYECCKUE
MOJIEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOCHHSI
MaTEMaTUYECKUX Teopuid, (popMUpOBaHME TOHUMAHUS PO AKCHOMATHKHU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMHpoBaHrE yMEHUS BIAJACTh METOJAaMHU J0KAa3aTeIhCTB U aJITOPUTMOB
pelieHusl, YMEHUSI UX TMPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHUS B



XOJI€ PEIICHHs CTEPEOMETPHUECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHUEM,
dopMupoBaHUe MpPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IPH
000CHOBaHUU MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B IIPOBEJACHHUU
JIeTyKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyaJlbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00YyUarOIINXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (YHKIIMOHATLHON TPAMOTHOCTH, PEJIEBAaHTHOM T€OMETPUH:
YMEHUSl PAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYyalUsIX U MPU U3YUYEHUU JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSL PEANbHBIX CUTyallUid, HCCIEAOBAHUS TMOCTPOEHHBIX MOJEJEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpKAaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 «kmaccax sBiusroTcs:  «lIpsiMble HW  TJIOCKOCTHM B TPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHusi», «BekToppl H  KOOpPAWHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MNOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHs B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJEP>KaTEIbHBIM JTUHHUAM y4eOHOTO Kypca, a
dopMupoBaHHE JIOTHYECKMX YMEHHH  pacrpenensieTcsi HE TOJIbKO IO
coJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 Tojam oOydenus. Coaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHON pabodeit
IpOrpamMMbl, paclpeleia€HHbIM IO TofaM OOy4YeHHs, CTPYKTYpHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLUIUATIBHBIM BOIIPOCAM 00YyYaroIHecs
oOpalaquch HEOJHOKpPAaTHO. OTO  MO3BOJISIET  OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECKUMU OHATHUAMH U HaBbIKAMU MOCIIEI0OBATENBbHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIINIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEICTABICHUN 00YyYarOlUXCs, pacIIupsis U YriryOusis
e€, 00pa3ysi NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexos kK U3y4eHUIO TEOMETPUH Ha YyIiayOJIEHHOM YPOBHE TO3BOJISIET:

co3aarb ycinoBus s guddepeHuudanuu  00ydeHHs, MOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, oOO€CleuuTh YriyOJE€HHOE
U3YYEHUE T€OMETPHUH KaK COCTaBJIsoIIEH yueOHoro nmpeamera «MaTteMaTukay;

MOATOTOBUTHh OOYYAIOIMUXCA K TMPOAODKCHHUIO HW3YYCHUS MATEMaTHUKH C
yu€ToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.



Ha wusydenue ydeOHOro kypca «l'eoMerpusi» Ha YriayOJIEHHOM YpPOBHE
orBoautcs 204 vaca: B 10 kmacce — 102 gaca (3 waca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxkeHue NpsMBIX B IPOCTPAHCTBE: IE€peceKarolIuecs,
napaJyielbHble M CKpeIIMBarOLIMecss MpsMble. [Ipu3HakW CKpenmMBaroOIUXCs
npsambIX. [lapamieabHOCTh IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapalljiesIbHbIe
IpsIMbI€ B MPOCTPAHCTBE, MAPATUIEIbHOCTh TPEX MPSIMBIX, TAPAJIICIBHOCTD MPSMOMN
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICJIbHOTO MNpOeKTHpoBaHUs. W300paxeHue
¢Guryp B nmapayuieIbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy MpSAMBIMU B MpoCTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapasieabHble
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuiesenuIie],
MMOCTPOCHUE CEUYCHUU.

[lepnieHAMKYIJISIPHOCTD NPSIMOU U IJIOCKOCTH: MEPIEHIUKYIISPHBIC IIPSIMBIEC B
IPOCTPAHCTBE, MpsMbIE MapaliebHble W MEePHEeHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH MNPSIMOA M IUIOCKOCTH, TEOpeMa O MpsSMOH

NEePHEHIUKYJIIPHON MJIOCKOCTH. OpTtoronansHoe MPOEKTUPOBAHHUE.
[lepneHauKyJIsSIp ¥ HAKJIIOHHBIEC: PACCTOSTHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT TMNpSAMOM  J10  IUIOCKOCTH,  TPOEKIUss  (GUTYpel  HAa  TIJIOCKOCTb.

[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJIAPHOCTA  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISIPaXx.

Yrisl B NMPOCTPAHCTBE: YIroJl MEXAY HPSIMOM MU IUIOCKOCTBIO, JABYTI'PAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTJOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAs OBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpPAMOYTOJIbHBIA — MApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammma: nN-yronmpHas mnHpaMuna,
npaBuwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHei
NpaBWIbHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IMpaBUJIbHAS IpU3Ma U



IIpaBWJIbHAS IMpPaMHIA, IPaBUIbHAA TPEYroJibHAs IHMpPaMHUIA W IPABUIIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOAECKAadIp U UKOCADIP.

Beluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Tnomans OOKOBOW MMOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSIMONM MPHU3MBIL,
IVIOLAJAb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbL,
TeOpeMa O TUIOLIAIN YCEYEHHON TUPaMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  NPABUIIBHBIX
MHOTI'OTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPHUS
napajuieJIenunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUS IPaBUIBHOU
IIAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpPAMU: CI0KEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucino. CBOMCTBA CIOKEHHSI BEKTOpOB. CBONCTBAa YMHOKEHHUSI BEKTOpPAa Ha YHCIIO.
[ToHsaTHE KOMIUIaHApHBIE BEKTOpPBI. lIpuU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel Bektopa. CBs3b MEXAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaimenus

[loHaTHs: UUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IIOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasyiolue mnoBepxHocTe. Tema BpalieHus:
HWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3auMmHoe pacnonoxxeHue
cheppl W TUIOCKOCTH, KacaTellbHas ITUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHusl Ha IUIOCKOCTH. Pa3BépTka nunuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3z He€. OObEM mnpsmoi u
HAKJIOHHOW MpPU3MBI, HWJINHIpPA, TUpaMHUIbl U KoHyca. O0BEM I1apa U IapoBOro
CErMEHTA.

KoMOuHnanuu Ten BpaumieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanune mapa u chepsl miockocTbio. [loHsSTHE MHOrOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHWK WM TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHIaaAb chepbl U €€ yacTe.
[Togobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue momodusi, romoreTus. Pemienue 3amauy Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceuyeHUit MHOTOTPAHHUKOB U TEJl BPAIllCHUs: CEUEHUs LIINHAPA
(mapayuienbHO M TEPHEHAUKYJISIPHO OCH), CEYEeHHs KOHyca (IMapajuiejbHbIe
OCHOBAHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUCHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYyIIEH MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YyMHOXeHHE BeKTOopoB. CBOMCTBA BEKTOPHOTO YyMHOXeHUs. [IpsimoyronbpHas
cucTteMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHAaTHO-BEKTOPHBIA METOJl TPH PEIICHUH TeOMETPUUECKHUX
3aaad.

J{BMKEeHUS B IPOCTPAHCTBE

JBiwxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuUss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHUH. Buasl JBMXEHUN: TapaliebHbIA MEPEHOC,
LUEHTpaJbHasi CUMMETPUS, 3€pKalbHasi CHUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHHCKOro  OOINEecTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TPakIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpMoTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BaHUE OTHUX JOCTHKCHHUN B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUNW HAyKH U JICITEIbHOCTBIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYeCKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]]a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTeMaTHYECKHUM acIleKTaM pa3InYHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATHN U
OT/IbIXa, PETyJspHas (u3ndecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEILHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JICATCIIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHI0 U



caMOOOpa30BaHUIO HA NPOTSHDKEHUUM BCEW JKU3HHU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUUECKUX 3a]lad MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIUATILHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MTPoOIeM, OpUEHTALIUS
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAaHWA JUIsl pelieHus 3agad B 00JacTu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKHW W  OOIIECTBEHHOW  MPAaKTUKH, [OHHUMaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW MesITeIbHOCTH, ATAaloB €&
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOll KakK CpPEJCTBOM TO3HAHMS MHUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBble jornueckue AecTBU:

—  BBUBJIATH M XapPAKTEPU30BATH CYLIECTBEHHBIC IMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUN MEXAy MOHATUSAMU, (DOpMyIHUpOBaATH
ONpEACICHUs]  MOHSATHUM,  YCTAaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJaccuuKali, OCHOBAaHHUS i OOOOIIEHHWS W CpaBHEHUSA, KPUTEPUU
MPOBOJIUMOTO aHAIIN3A;

- BOCOpWHUMATh, (GOPMYIHpPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE M OTpHUIATENbHBIC, E€IUHUYHBbIC, YacCTHbIE U O0OIIue,
YCJIOBHBIE;

-~ BBIBJISITh MAaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX, MpEIaraTb KPUTCPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUI;

-  JenaTtb BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTHBHBIX YMO3aKIIOUCHUN, YMO3AKJIOUECHUH 110 aHAJIOTHH;

-~ TPOBOJUTH CAMOCTOSITEJIBHO J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPHKICHHUMN
(mpsiMble ¥ OT MNPOTUBHOIO), BBICTpAUBATh AapPryMEHTAIUIO, TPUBOJUTH
OpUMEPBl W KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBO/JIbI;



BBIOMpATh CHOCO0 peleHus ydeOHOM 3anauu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEILUEHUS, BBHIOMpaTh Hauboiee MNOAXOMAUIMM ¢  ydé€rom
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabcKHue 1eiicCTBUA:

UCIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATENbCKAA WHCTPYMEHT MO3HAHUA,
(GOopMyIUpOBAaTh BOMPOCHL, (PUKCUPYIOIIHE TMPOTHUBOPEUYUE, NPodIIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHOe, (opMHpoOBaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAaHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEW MAaTEeMaTUYEeCKOTrO0 OOBEKTa, SIBJICHMUS,
Ipolecca, BBIABICHUIO 3aBUCHUMOCTEH MEXIY OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMY;

CaMOCTOSITENILHO (POpPMYJIUpOBaTh 000OILIEHUS U BBIBOJBI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAONIOACHUS, HCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IIPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE INIpOLECCa, a TaKKe BBIIBUIaTh
IIPEATIOIOKEHNS O €70 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c unpopmanmeit:

BBISIBIISATh Je(DULUTHI MH(GOPMAIMK, TaHHBIX, HEOOXOAUMBIX Ji1 OTBETa Ha
BOIIPOC U I pELICHUS 3a]a4H;

BbIOHMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UpPOBaTh U UHTEPIPETUPOBATH UH(POPMALIMIO Pa3IMUHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEACTABIATh €€ B PA3NIMUYHBIX (opMax,
WTIOCTPUPOBATh TpaUuECcKH;

OLICHUBATh HaJEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMmmyHuKkaTHBHBIE YHUBepcaJbHbIe YueOHbIe 1elicTBUs
OO0uenue:
BOCIIPUHUMATh U ()OPMYJIUPOBATH CYKJCHHUS B COOTBETCTBUHU C YCIOBUSIMH U
IEIIMU OOIIEeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS IO XOJy peUICHUs
3a/1a4i, KOMMEHTHUPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;
B X0Jle 00CYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMON TEMBbI,
poOJIEMBI, periacMoi 3aJlau, BHICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa IOWCK
pEIICHMSI, COTIOCTABIISITh CBOU CYXKJECHUS C CYXACHUSAMHU JIPYTUX YYACTHUKOB
auanora, OOHApYXKWBAaTh pa3IMdUe W CXOJICTBO TMO3UIMNA, B KOPPEKTHOMN
dbopme GopmMyIUpoBaTH Pa3HOTIACHUS, CBOM BO3PAKECHHS;



—  TMPENCTaBJISTh Pe3yJbTaThl PEUICHUS 3a/Jaud, SKCHEPUMEHTA, UCCIEAOBaHUSA,
MPOEKTa, CAaMOCTOSATEIHLHO BhIOMpATh (pOopMaT BBHICTYIUICHUS C yU4ETOM 3a/1a4y
MPE3EHTAIMK U OCOOEHHOCTEH ay TUTOPHUHU.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIEHUs 3aJlayH, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOW MH(pOpMAaIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII UHTEJJIEKT:

- BIAJCTh HaBBIKAMHU  [O3HABaTEIbHOM  pedieKCMH  KaK  OCO3HAHUSA
COBEPIIAEMbIX JIEUCTBUI W MBICIUTEIBHBIX TMPOIECCOB, UX PE3yJbTaTOB,
BJIAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yJibrara
peleHus: MaTeMaTHYecKoi 3a1a4u;

—  TOpeABUAETb TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTH NPHU PELICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB,
JTAHHBIX, HAHJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

-~ OLIGHUBATh COOTBETCTBHUE PE3yJbTaTa LU U yCIOBUSIM, OOBICHATH TPUUUHBI
AOCTHKCHHUST WIJIM HEJOCTIKEHHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh
omMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

—~  TIOHMMAaTh M HCIOJNB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYaTbHOU
paboThl TpW pemieHnd Y4YeOHBIX 3a7ad, NPUHUMATh [e1b COBMECTHOMN
AESITeNbHOCTH,  IJIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paboThl,
pacnpenensiaTh BUABI pabOT, JOroBapuUBaThCs, O0OCYXIaTh Ipolecc MU
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIHOJICH;

- ydacTBOBaTh B IpyHIoBBIX (popmax pabotsl (0OcykaeHusi, OOMEH MHEHHU,
«MO3TOBBIE IITYpPMbI» ¥ HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JACUCTBUA C APYTUMHU WIEHAMU KOMaHbl, OIICHUBATh
KauecTBO CBOEro BKJIaga B  OOMMH  TPOAYKT 1O  KPUTEPHUSIM,
c(opMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyaronuiicst Hay4uTCs:

—  CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TIOHATHSIMH CTEPEOMETPHH  TPHU
pEelIeHUH 3a1a4 U MPOBEICHUN MAaTEMATUUYECKUX PACCYKICHUM;

—  TPUMEHSTH AaKCUOMBI CTEPEOMETPUM U CJEACTBUSI U3 HUX TMPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;



KJIACCU(PUIIMPOBATh B3aMMHOE pPACIOJIOKEHUE MPSIMBIX B TMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
cBOOO/IHO ONIEPUPOBATH NOHATUSAMH, CBSI3aHHBIMU C yTJaMHU B IPOCTPAHCTBE:
MEXAY MPSMBIMU B IPOCTPAHCTBE, MEXKTY MIPSIMOM U MIIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJBI MHOTOIPAHHHUKOB (TIpH3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBINA Napajuienenunes, Kyo);

KJIaCCU(PUIMPOBATh ~ MHOTOTPAaHHMKHM,  BBIOMpas  OCHOBAaHHUA  JUIA
KJ1accu(UKauu;

CBOOOJHO  ONEpUpPOBaTh  MOHATUSAMH,  CBSI3AHHBIMHU C  CEYECHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBINIOJIHATH MAPAJUIEIBbHOE, [IEHTPAJIBHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
¢Guryp Ha IIOCKOCTb, BHIIOJHATH N300pakeHus (GUryp Ha MIOCKOCTH;
CTPOUTH CEYEHUS MHOTOIPAHHHUKOB PA3JMYHBIMH METOJAMH, BBINOIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ
CBepXy, COOKY, CHU3Y;

BBIUMCIIATH IUIOIIAIM MTOBEPXHOCTEW MHOIOIPAHHUKOB (IIpU3Ma, MUPAMMJIA),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJI;

CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPHI;
CBOOO/JIHO OIEpPUPOBaTh TMOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITNIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarb 3aJaud  Ha JI0Ka3aTeJbCTBO MATEMAaTHYECKUMX OTHOIICHHH H
HAXO0XKJEHUE N€OMETPHUUECKUX BEJIUYMH, MPUMEHSS U3BECTHBIE METOMBI MpHU
pEIIEHMH MaTeMaTHYECKHX 3aJad IOBBIIMIEHHOIO M BBICOKOI'O YpPOBHSA
CJI0’)KHOCTH;

OPUMEHATh  NPOCTEHIIME MPOTPAMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBATH M MHTEPHPETUPOBATH HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UIYypax, MpPEICTaBICHHYIO Ha
yepTexax U pucyHKax;

MPUMEHSTH MOJYyUYECHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAJIM3UPOBATh
peaybHble CUTYyallUH, NPUMEHITh W3YUYEHHbIE MOHSATHUS B IpOIECCe MOMCKa
pelIeHusT MaTeMaTHYeCKH COpPMYTUPOBAHHOM MPOOIEeMBbl, MOJEIHPOBATH
peasibHble CHUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEN0BaThb MOCTPOCHHBIE
MOJIEJI C UCIOJIb30BAaHUEM T'€OMETPUYECKUX TOHSITHM M TeopeM, ammapara
anreOpbl, pemarh MNPAKTUYECKUE 3a7auyM, CBA3aHHBIE C HAXOXICHUEM
r€OMETPUYECKUX BEINYHH;



UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTu GyHIAaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaronuicsi HAy4YuTCs:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C UMWJIMHAPUYECKOH,
KOHUYECKOM U  c(hepudyecKkoil MOBEPXHOCTSIMH, OOBACHATH CHOCOOBI
MOJIyYEHUS;

OIEpUPOBAaTh MOHATHUSIMH, CBA3aHHBIMH C TEJaMU BpAUICHUS: LUJIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tejna BpalleHus (IWIMHIP, KOHYC, cdepa U 1map) U OObsICHATh
CHOCOOBI MOTYUYEHUS TN BPALLCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACHOJI0KEHUE CPephl U MIOCKOCTH;
BBIUKCIIATh BEJIUYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB M TEJ BpAILLEHUS,
O00BEMBI W TUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJI;

CBOOOJHO ONEPUPOBATh IOHATHUAMH, CBA3AHHBIMM C KOMOHMHALIMSIMHU TEI
BpallleHusT U MHOTOIPAHHUKOB: MHOTOTpAaHHUK, BIHCAaHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHMUS;

BBIYKCIIATh COOTHOIICHUS MEXY IUIOMIAIIMH IMOBEPXHOCTEH M 00bEMamMu
MMOJOOHBIX TEI;

n300paxarb u3ydyaemble (PUTyphl, BBIMOIHITH (BBIHOCHBIE) IJIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMsI TeJl BpalleHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha
yepTexkax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK HaJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IMHAT;

pemarb TeOMETPUUECKUE 3a1a4l Ha BBIYHMCICHUE YIJIOB MEXIY MPSMBIMU U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHHUM OT TOYKH A0 IJIOCKOCTH, B LIENIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METOa MPU PEIICHHH;

CBOOOJTHO  OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMM C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKCTBA JABUKECHHU;

BBINIOJIHATh  M300paKEHHWS MHOTOIPAHHMKOB W TEJ BpalleHHWs IpHU
MapajuleJIbHOM  IIEPEHOCE,  LEHTPaJbHOW  CUMMETPUH,  3€pPKAJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, peoOpazoBanust moao0us;



CTPOUTH CEUEHUSI MHOTOTPAHHMKOB W TeJl BpAlICHUs: CEYEHUs UUIUHIpa
(mapaJyienbHO M NEPHEHAUKYJSPHO OCH), CEYEHHUs KOHyca (IapasulesibHbIe
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIINHY ), CEUCHUS Iapa;

UCIIOJIb30BaTh METOJIbl TOCTPOCHMSI CEUEHUW: METOJ CJIEJ0B, METO/[
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh TEOMETPUYECKUE YTBEPKICHHUS;

MPUMEHSATh TeoMeTpuueckue (akThl IS PEHICHUS CTePEOMETPUUYECKHUX
3a1a4, MPEIIoaaraloluXx HECKOJIbKO IIaroB pEIIeHWs, €CIU YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemiath 3ajayd  Ha JI0Ka3aTEIbCTBO MaTEMaTUYECKUX OTHOIICHUH U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTrPaMMHBIE CpPEJICTBA M DIIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1a4;

MIPUMEHSITh MTOJYyUYCHHBIC 3HaHUS Ha MPAKTUKE: CPAaBHUBATh, AHATU3UPOBATH U
OLICHUBATh PeaJibHbIC CUTYyalluu, MPUMEHSITh U3yYCHHBIC TOHSATHUS, TEOPEMBI,
CBOICTBa B IIPOIIECCe MOMCKA PEIICHUS] MaTeMAaTHUYeCKH C(OPMYITHPOBAHHON
npoOJeMbl, MOJEIUPOBATh pealbHbIE CHUTYyalldd HA S3bIKE TE€OMETPUH,
UCCJIEeIOBAaTh MOCTPOEHHBIE MOJEIHU C MCIOJIb30BAHUEM TI'E€OMETPUUYECKHUX
MOHATUM U TeopeM, ammapara ajreOphl, peliaTh MPAKTUYECKUE 3ajayd,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMUUH;

UMETh NpPEACTaBICHHUS 00 OCHOBHBIX J3Talax pa3BUTUS TEOMETPUU KaK
COCTaBHOM yacTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaunmeHoBaHMe pa3/je/ioB U TeM
n/n NPOrpamMMsl
1 BBenenue B ctepeoMeTpuio
5 B3anMHOe pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE
4 [leprieHAUKYISIPHOCTD NPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE
5 VYTl U paccTosTHUS
6 MHororpanHuKu
Bexkropsl B IpocTpaHCcTBE
8 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

KoaudecTBO 9acoB

Bcero

23

25

16

12

102

KonTpoiabHbie
padoThbI

IMpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchl



11 KITACC

HaumenoBaHue pa3aesioB 1 TeM
NPOrpaMMblI

Ne i/

Amnanutudeckas reoMeTpusa

[ToBTOpeHue, 0600IIEeHNE U
CHCTeMAaTH3AaIINs 3HAHUH

O06bEéM MHOTOTpaHHHKA
Tena BpameHus

[Tomrany MOBEPXHOCTH U 0OBEMBI
KpPYTJIBIX TEJl

JBroxeHus
[ToBTOpeHue, 0600mEeHNE 1
CHCTeMaTH3alys 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

~N o o A WO N

KoaudecTBO 9acoB

Bcero

15
15

17
24

17

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIEC

pecypchl



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KVIACC
Kon .
HDOBEDSIEMOro IIpoBepsiemble NpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
poBep 00pa3oBaTeJILHON MPOTrPaMMBbI CpeIHEro 001ero oopa3oBanusi
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX NPH PEILICHUH
' reOMETPUYECKHX 33124
73 OmnepupoBaTh MOHATUSAMHU: MMAPAJUICTBHOCTD U MIEPIICHIUKYIISIPHOCTD
' HPSIMBIX U IJIOCKOCTEH
74 KnaccuduuupoBath B3aMMHOE PacIoNoKeHHE MPSIMBIX U IIJIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBaTh MOHATUSMH: IBYTPAHHBINA YTOJI, TPAHHU IBYTPAHHOTO yTJIa,
7.5 peOpo ABYrpaHHOTO yrIiia, JMHEHHBIN Yroil JBYTPaHHOIO YIJIa, IPaayCHas
Mepa ABYTPaHHOTO yriia
76 OmnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBITYKIIBI M HEBBIITY KJIBIH
' MHOT'OI'PAaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, PAaBUJIbHBIA MHOTOI'pPaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITMpaMua, IpU3Ma,
PsIMOYTOJIbHBIN Napajuienenunes, Kyo)
KnaccudumpoBaTh MHOTOTpaHHUKH, BEIOUPAst OCHOBaHMS ISt
7.8 KJ1accu(UKauy (BBITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH, IPABUIIbHBIC
MHOTOTPaHHHKH, IPSMbIC U HAKJIIOHHbIE MTPU3MBI, TAPAJUICIICTIUIIE/Ib])
7.9 OnepupoBaTh NOHATUSAMHE: CEKYIasi TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUS CEUEHHI MHOTOI'PAaHHUKOB, UCTIONIb3YS
' METOJI CJIEIOB
CTpouTh cedYeHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITTOJIHATh
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOXKACHNE TEOMETPUICCKHIX BEJIMIHH 110 00pa3iam
WIN QJITOPUTMaM, IPUMEHSSI U3BECTHbIE aHAIMTHYECKUE METO/IbI IPU
7.12 peIlIeHIH CTaHJAPTHBIX MaTEMATHICCKHX 3a/1a4 Ha BBIYHCIICHHUE
paccTOSIHUN MEXIY ABYMS TOUKAMHU, OT TOUKH JI0 IPSMOM, OT TOUKHJIO
TUIOCKOCTH, MEX/Ty CKPEIINBAIOIIMMHUCS TIPSIMBIMA
Pemrate 33124 Ha HAXOXKACHNE TEOMETPUICCKHIX BEJIMIHH 110 00pasiam
WIN QJITOPUTMaM, IPUMEHSSI U3BECTHbIE aHAIMTHUECKUE METO/IbI IPU
7.13 pelIeHNH CTaHIAPTHBIX MaTEMATHICCKHX 3a/1a4 Ha BBIYHCICHHUE YTIIOB
MEX]y CKPEIUBAIOIIUMUCS MPSIMBIMHU, MEX]Ty IPSIMOH U TIOCKOCTBIO,
MEX]Ty TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
Beraucnare 00bEMBI 1 TUTOIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPHU3Ma,
7.14 UpaMyU/Ia) ¢ IpUMEHEHHEM (OPMYJI, BEIYUCIIATH COOTHOLICHUS MEXTY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMH TOJOOHBIX MHOTOTPaHHUKOB
7.15 OnepupoBath NOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U




IJIOCKOCTb CUMMCTPHH, HECHTP, OChb U IINIOCKOCTH CUMMCTPHUN (1)I/Il"prI

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MH()OPMAIUIO O

7.16 MPOCTPAHCTBEHHBIX TEOMETPUIECKHUX (PUTYpax, MPEeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reoMeTpuueckre (HakThl A PEIICHUS CTEPEOMETPHUUECKIX
1.17 3a/1a4, IPEANOJIaraloIluX HECKOILKO [Iar0B PEIIEHHMS, ECIIH YCIOBUS
IIPUMEHEHHMS 33J]aHbl B IBHOH opme
718 [TpumeHsTH MpocTeiie NporpaMMHbIE CPEICTBA U DIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHCTEMBI TIIPH PEIICHUH CTEPEOMETPHUYESCKHX 33134
719 [TpuBOANTE TPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEW B TIPUPOIC U
' KHM3HH, PACIIO3HABATH MPOSIBJIICHHE 3aKOHOB F€OMETPUH B HCKYCCTBE
[TpuMeHATH MOJTyuyeHHbIC 3HAHUS Ha MTPAKTHUKE: aHAJIM3UPOBATh pealibHbIE
CUTYyaIlM{ ¥ MIPUMEHSATH H3YUYCHHBIC TTOHATHUS B MPOLIECCE MOUCKA PEIICHHUS
MaTeMaTH4eCKU C(OPMYITMPOBAHHON MPOOIEMbI, MOJICIUPOBAThH pealibHbIE
7.20 CUTYyaIlM{ Ha S3bIKE TEOMETPHH, UCCIIEIOBATh TOCTPOCHHBIE MOJICIH C
UCIOJIb30BAHUEM F€OMETPUYECKUX MOHATUH U TeOpeM, anmnapara anreopsl,
pelaTh MPaKTHYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKICHUEM
reOMETPUUECKUX BEIHYUH
11 KUIIACC
Kon .
HDOBEDSEMOL0 IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOI
posep 00pa3oBaTeJIbLHOW NMPOrPaAMMBbI CpeIHero 001ero o0pa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBath NOHATHAMU: HUIUHAPUYECKasi TOBEPXHOCTh, 00pasyrolue
6.1 HWIMHAPUYECKOHN MOBEPXHOCTH, IIUIIHH]P, KOHUYECKAas TIOBEPXHOCTbD,
o0pa3yroniye KOHUYeCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI TTOYYSHHS TEJ BPALICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHne cepbl U INIOCKOCTH
OmnepupoBath MOHATUSIMHE: APOBON CETMEHT, OCHOBaHHE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIapOBOM CIJIOH, OCHOBaHKE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
66 Beraucnare 00bEMBI 1 TUTOIIAAM TTOBEPXHOCTEH TeJ BpallleHus,
' T€OMETPHUUECKUX TeJI C MPUMEHEHUEM (hopMyl
OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHUK, BIIUCAHHBIN B chepy U
6.7 OTIMCAHHBIN 0KOJIO cephl, chepa, BIUCaHHAsi B MHOTOTPAHHHK HITH TEJIO
BpallCHHS
6.8 BbIuncnaTe COOTHOMIEHHS MEXTy TUIOIIA/SIMH TOBEPXHOCTEN 1 00BEMaMu
' MMOAOOHBIX TEN
6.9 N306paxaTh u3yyaemble GUTYpHI OT PYKH U C TPUMEHEHUEM IIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BhINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MIPOCTHIX
6.10 00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeI

BpalICHUA




6.11

W3BnekaTb, MHTEPIPETUPOBATH U MIPE0OPa30BBIBATH MH()OPMALHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUIECKHUX (PUTYpax, MPEeICTaBICHHYIO Ha
JepTexax U pUCyHKax

6.12

[TpuMeHsaTH reoMeTpudecKre (GaKThl AJs peIIeHUs] CTEPEOMETPUYECKUX
3ajad, MPEeANoaraloliX HECKOIBKO I1aroB PEUICHHUs, €CIIH yCIIOBHS
IPUMEHEHHMs 33J]aHbl B IBHOH opme

6.13

OHepI/IpOBaTB MOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

6.14

BI)IHOJ'IHSITB I[Cf/iCTBHSI CJIOXKCHU BeKTOPOB, BbBIYUTAHUA BCKTOpOB n
YMHOXEHUS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMU CBOMCTBAMU OHH
o0agaoT

6.15

[IpumeHsTH paBUIIO Napasuieenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBath NOHATUIMU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YIOJI
MEXKy BEKTOPAMHU, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY B€KTOPOB 1 IIPOU3BEACHHUE BEKTOPA HA YUCIIO, YT'OJI
MCXKY BCKTOpaMU, CKAJIPHOC MMPOU3BCACHUC, paCKIIaAbIBaTh BCKTOP I1O
JABYM HEKOJUIMHEAPHBIM BEKTOPaAM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHHUEM B HCKapTOBOﬁ CUCTEME KOOpAMUHAT

6.19

Pemrate HpOCTGfILHPIC TCOMECTPHUUYCCKUC 3aJa4r Ha TPUMCHCHUEC BEKTOPHO-
KOOPJZMHATHOI'O MCTOAA

6.20

Pemrate 3aJa4M Ha J0Ka3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOIICHUU U
HaxXO0XXIACHUC Ir’COMCTPHUICCKUX BCJINYHH I10 06pa3uaM HJIK aJiIrOpuT™MaM,
IIPUMEHAA N3BECTHBIC METOAbI IIPHU PCIICHHUU CTAaHAAPTHBIX
MaAaTCMaTUYCCKUX 3aJa4

6.21

[IpuMeHATH MpoCTENIIE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBoIUTH MpHUMEpHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH OTy4YEHHBIE 3HaHUS HA NIPAKTUKE: aHAJTU3UPOBATh PEAIbHbBIC
CUTYallMH U IPUMEHATH U3YUYEHHBIE IIOHATHUS B IIPOLIECCE NTOMCKA PEIIEHUS
MaTeMaTH4eCKU C(OPMYITHUPOBAHHON POOIEMBI, MOJICITUPOBAThH peallbHbIC
CUTYyallUM Ha SA3BIKE TEOMETPUH, UCCIIEI0BATH ITIOCTPOCHHBIE MOJIEIIH C
MCTIOJIb30BAHNEM F€OMETPUUECKHUX MOHITUH M TEOpEM, amnmapara ainreopsl,
pelaTh NPaKkTUYECKUe 3a7a4u, CBA3aHHbIE C HAXOXKIECHUEM
F€OMETPUYECKHUX BEJIMYUH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
7 I'eomeTpus

7.1

OcHOBHBIC OHATHS cTepeoMeTpuu. Touka, mpsiMas, MII0CKOCTh, POCTPAHCTRBO.
[TonsTre 06 akcMOMaTUYECKOM TOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJICJICTBHS M3 HUX

7.2

B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIONINECS, TapAILJICIbHBIC
U CKpelmBarouecs npsmele. IlapamienbHoCTh IPSAMBIX U ITIOCKOCTEN B
MIPOCTPAHCTBE: NapajlIeNIbHbIE MPSIMBIE B POCTPAHCTBE, NAPALICIIBHOCTh TPEX
MPSAMBIX, [TAPAJUIETBHOCTD MPSMOU U INIOCKOCTHU. Y TJIBIC COHANPABIECHHBIMU
CTOPOHAMHU, YTOJ MEXKy IPSIMBIMU B TPOCTpaHCTBE. [[apannenbHOCTh MIOCKOCTEN:
rapajuieiabHbIe IIJIOCKOCTH, CBOMCTBA MapaJUIEIbHbIX II0CKOocTel. [Ipocreiimme
IIPOCTPAHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPadip, KyO, napaJjiesenumnes,
IIOCTPOEHUE CEUYECHUI

7.3

[lepneHauKyAIPHOCTD NPSIMOM U TUIOCKOCTHU: MEPIEHIUKYISIPHBIC MTPSIMbIE B
MMPOCTPAHCTBEC, NPAMBIC TAPAJIJICIIBbHBIC U ICPICHAUKYJIAPHBIC K INIOCKOCTHU, ITPHU3HAK
MEPIEeHIUKYISIPHOCTU MPSIMON U TNIOCKOCTH, TeOpeEMa O IPSAMOM MepreHANKYIIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKIY MPSMOM U TUIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, JMHEWHBIHN yroi IByrpaHHoro yria. [lepneHaukymsp v HaKJIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, TPOSKIHs (PUTyphI HA
IUI0CKOCTh. [lepneHauKyIspHOCTh IIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocreil. Teopema o TpEX nepreHIuKyIspax

7.4

IToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yroapHas
Ipu3Ma, FPaHu U OCHOBAHUS IPU3MBI, IIPSMasl U HAKJIOHHAs IIPU3MBbL, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Msbl. [lapamienenunen, NpsMOYToJbHBIA NapajuIeIeIUuIe U
ero ceorcrsa. [lmpamua: N-yrojapHas NUpaMya, TPaHd U OCHOBAHUE ITUPAMMUIBI,
O0KOBast ¥ MOJIHAs MOBEPXHOCTh MMPAMHU/Ibl, IPAaBUIIbHAS U yCEUEHHAs TUPaMUA.
OneMeHTsl IpU3MbI U MpaMu/ibl. [[paBuIbHBIE MHOTOTPAaHHUKU: TIOHATHE
MIPaBUILHOTO MHOTOI'PAHHMKA, IIPaBUJIbHAS IIPU3Ma U IIpaBUJIbHAS TUpaMUa,
IIpaBWJIbHAS TPEyrojibHasi MMpaMuAa U IPaBUWIbHBIN TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTadAp, NOAEKa’dAp U ukocarapyrue CeueHust
IIPU3MBI U TUPAMUBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOM, TUIOCKOCTH.
DneMEeHTHl CUMMETPUH B IMpaMUAX, MapajuleenuIe ax, IpaBUIbHbIX
MHOT'OIPAaHHHMKAX

7.6

Brruncnenue 371€MEHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Tnomane
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSIMON MIPU3MBI, TUIOIIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOI TOBEPXHOCTH MPsSMO mpu3Mebl. [Imomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPAaBUILHOM MUPaMHJIbI, TEOpEMa O TIIOUIaN yCeUEHHOM MUPAMHUIBI.
[Tonsitue 06 00bEMe. OOBEM HpPaMUIbl, IPU3MBI

7.7

ITono6nbIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKTY IJIOLIAASIMU IOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TEN

11 KVIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTH, 00pa3yIoNye HUIHHIPUIECKONH TOBEPXHOCTH, OCh
UWINHIpUYEcKOor noBepxHocTH. Llunuuap: ocHoBaHus 1 OOKOBasi IOBEPXHOCTH,
o0pa3yroniasi U 0Ch, IIOMIAAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yIolIie KOHUYECKOM MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOU noBepxHocTU. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yolas U oCh,
1011 OOKOBOM M MOJTHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yromnue u
BBICOTAa, OCHOBaHMsI U OOKOBAsl MIOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuaMeTp, IIoIIaas HOBepXHOCTH cdepbl. B3aumuoe
pacmosiokeHue chepsl 1 INIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, MIomaib

chepnl

6.4

N306paxkenue Ten BpaleHUs Ha MII0CKOCTU. Pa3BépTka HUIMHApPA U KOHYCa

6.5

KomOunanuu ten BpamieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cdepsl, chepa, BIMCAHHAS] B MHOTOIPaHHUK, MJIH TEJIO BPAILEHUs

6.6

[Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO MapauiesienuIeaa u cueacTsus u3 He€. O0bEM IMHApa, KOHYyCa.
O0BEM 11apa 1 wiomaasb chepsl

6.7

ITomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEKIY IUIOMIAASIMU IIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

6.8

Ceuenus nuamHApa (mapauienbHO U NEPIEHANKYJIIIPHO OCH), CEUEHUS KOHyCa
(mapajuieIbHOE OCHOBAHUIO M ITPOXOAsIIIEe Yepe3 BEPLIMHY), CeUeHUs 11apa

6.9

BexTop Ha mockoctu U B mpocTpaHCcTBe. CII0KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4MCII0. Pa3znoikeHne BEKTopa 110 TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBUJI ACUCTBUM C BEKTOpaMU

6.10

[IpsiMmoyTobHAst cUCTEMa KOOPAMHAT B MPOCTpaHCcTBEe. KOOpAMHATHI BEKTOPA.
[Ipocreiimme 3aaun B KOOpJAUHATAX. YTOI MEXIy BeKTopamu. CKalasipHOE
pOU3BEICHNE BEKTOPOB. BhIYHCIIEHNE YIIIOB MEKTy MPSAMBIMU U TIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUH T€OMETPUUYECKUX 3a7a4




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
U CTATUCTHUKA» HA YIJIYBJAEHHOM YPOBHE B 10-11 KJIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

VYyeOuslii Kypc «BeposSTHOCT M CTAaTUCTHUKA» YriayOJE€HHOro YpOBHS
ABIIAETCS TMPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yIiyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HavyeH Jisi OpMUPOBAHUS Y 00yUAIOUTUXCSl CTATUCTUYECKON KYJIBTYPhI U
IIOHUMAaHHUS POJIK TEOPUHU BEPOATHOCTEH KaK MAaTEMAaTHUYECKOTIO0 MHCTPYMEHTA IS
W3YUYCHHUS CIyYalHBIX COOBITHUI, BEIWMYMH U TporeccoB. [lpu u3ydeHuum kypca
o0Oram@arwTcss MPEICTaBICHUS OOYyYaroIUXC O METOJax HCCIEI0BaHHUS
U3MEHYMBOTO MHUpPA, pa3BUBAaeTCs IOHMMaHHWE 3HAYUMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METOJOB IO3HAHMUS KaK HEOTHEMIJIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpEIJIEHUE 3HaHWM,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus, U
Ha pa3BUTHE NPEACTABICHHUN O CIy4YalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEXKIY
HUMH Ha BaXXHBIX NPHUMEPAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyarommxcs J0JKHO ¢hopMUpOBaThCs MPEACTaBICHUE O
HamOoJee yrnoTpeOUTEIbHBIX U OOIIMX MAaTEMATUUYECKIX MOJIETISX, UCIIOIb3YyEMBIX
JUIsT  ONMHCAHUS ~ AHTPOIIOMETPUYECKUX W JeMorpaduueckux  BEJIHYHUH,
MOTPENIHOCTE B pa3lUYHbIe pOJia W3MEPEHHUSX, IIUTEIbHOCTH Oe30TKa3HOMN
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IIPOLIECCOB
B oOmecTBe. YUeOHBIH Kypc sBIseTcs 0a30il i1 OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJAUMBIX CHEIHATMCTAaM HE TOJBKO MH)KEHEPHBIX
CHEHHUATIBHOCTEM, HO TaKXKE COLMAIBHBIX W ICHUXOJIOTHYECKUX, IOCKOJIBbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBHON MEpEe HUCIONb3YIOT ammnapar
aHanu3a OOJBIIMX JAaHHBIX. lleHTpallbHYl0 dYacTh Y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHa OOJBIIMX 4YKcesl — (YyHAAMEHTAIBHOIO 3aKOHAa MIPUPOJBI,
MMEIOIIIET0 MATEMATHYECKYI0 (hOpMATTU3ALIHIO.

B cooTBeTrcTBHM C yKa3aHHBIMM LEISIMU B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YriayOJEHHOM YpPOBHE BBIJEICHBI OCHOBHBIE
conepkarenbubie THHUM: «CiyyaiiHble COOBITHS M BEpOSITHOCTU» U «CiyyaliHble
BEJTUYHMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4eOHBIN KypC BKJIIOYEHBI 3JEMEHTHI TEOPUH
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC MJSi TOJTHOLEHHOTO OCBOCHHUS
MaTepuana JaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYypCOB.

Copepxxanune suHMM «CioydaiiHble COOBITHSI W BEPOSITHOCTU»  CIIY>KHT
OCHOBOM sl (DOPMHUPOBAHUS TPEICTABICHUN O pacHpe/ieIeHUH BEpPOSTHOCTEH
MEXKy 3HAUCHHUSIMU CIIyYalHBIX BEJIMYUH. BaXKHYI0 4acTh B 3TOM COJEPKATEIBHON
JIMHUY 3aHUMAET U3yYEHHE FEOMETPUYECKOT0 U OMHOMHUAIBHOTO pacipeiesieHui u



3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIIOTaMU — MOKA3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIy4alHBIMU  BEJIMYMHAMU U
pacnpeneNeHusMH, aKLEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCAd Ha ONUCAHUU W
M3YUYCHUM CIyYalHBIX SIBICHUM C TIOMOIIBIO HEMmpephiBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIbHOMY PAaCIpEICIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHUTEIBHOE HU3yY€HHE CBSI3H
MEXIy CIy4YalHbIMH BEJIMYMHAMU W OIKCAHUE IJTOM CBA3M C IOMOIIBIO
KodhduirieHTa KOppeNslMd M €ro BbIOOPOYHOTO aHajora. OTH JJIEMEHTHI
COJIEpKaHMsI Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUs, U3yUYCHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHusi, U BO MHOTOM OINHMPAIOTCS Ha CBEICHUS W3
KYpCOB alTeOpbl 1 TEOMETPHUH.

Emé oauH 2neMEHT  colepkKaHusA, KOTOPBIM  IpEeNIaracTcs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEJ0BATEIBHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeiesieHueM
BEPOSITHOCTE KOJMYECTBA TAaKUX COOBITUM HOCHUT pa3BUBAIOIIMKA XapakTep H
SBJISIETCS aKTyaJbHBIM JJIS OyIylIuX aOUTYpPUEHTOB, MOCTYIMAIOIIUX HAa y4yeOHbIC
CHEIUANbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAayKaMH, IICUXOJIOTHEH W
YIPaBJICHUEM.

Ha wusyuyenue yueOGHoro kypca «BeposTHOCTP U cTaTHCTHKa» Ha
yIIIyOJI€eHHOM YypoBHE oTBojautcs 68 wacoB: B 10 kmacce — 34 wgaca (1 yac B
Henento), B 11 kiacce — 34 yaca (1 yac B Heneo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, csa3ubIil rpad, myTH B rpade: mukisl u nenu. CteneHsb (BaIEHTHOCTH)
BepmuHbL. ['padbr Ha iockocTu. JlepeBbs.

Crny4aliHble SKCTIEPUMEHTHI (OTIBITHI) U CIIy4alHbIe COOBITHS. DIIEMEHTApHBIC
coObITus (Mcxonbl). BeposTHOCTH ciaydailHOro coObITusi. Biau3ocTh 4acToThl U
BEpOSTHOCTU  coObITi.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00beAMHEHNE, POTUBOIOI0KHbBIC
coObITHs. Juarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHasE BEPOSITHOCTHb. YMHOXEHHUE BEpPOATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. Gopmyiia nmosHo BeposTHocTH. PopMmyna baiieca. He3aBucumslie
COOBITHS.

bunapHbIii ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIIEX M Heynauda. HesaBucumsie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIBITAHUN A0 MepBoro ycrexa. IlepectaHoBku
u (Qakropuan. Yucno coueranuit. Tpeyrompauk [lackans. ®dopmyna OuHOMA
Hprotona.

Cepust He3aBUCHMBIX wucnblTaHuid bepuymnu. CrydaitHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BennuunHa. Pacnpenenenune  BeposATHocTen.  [{marpamma
pacnpeneneHud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. bUHapHas ciydaiiHas
BesmuuHa. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE W
OMHOMMAJIbHOE.

CoBMECTHOE paclpenesieHHe JBYX CIy4YalHbIX Benu4yuH. HeszaBucumbie
CIyyallHble BEJMYMHBL. MaTeMaTH4ecKOoe OXHIAHUE CIYyYallHOM BEJIWYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS  MaTEMAaTHYECKOTO  OXKHJIAHUS
(ctpaxoBaHmMe, JoTepes). MaremaTHueckoe OXXHJIaHWE OWHAPHOW Ciy4dailHOM
BEJIMYMHBI. MaTeMaThuuecKkoe OXKUJAHUE€ CYMMbl CJIy4YaillHbIX  BEJIWYUH.
MaremaTtnueckoe OKHJIaHHE r€OMETPUIECKOTO 17§ OMHOMHAJILHOTO
pacInpeeeHUN.

Jucnepcus W CTaHZAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIMYMHBI
(pactupenenenus). Jlucnepcus OMHApHOU ciydailHON BeMunHBL. MaTeMatrudeckoe
OKMJIAHUE TIPOU3BEACHUS M JHUCIEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss WM CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOIO
pacnpenenenud. Jucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrnpeaeneHus.



11 KIIACC

HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymiu. 3akon
Oompmimx  uucen.  BeiOopounsnii  Merom  uccienoBaHuil.  BriOopounbie
xapakTepucTuki. OleHUBaHHE BEPOSTHOCTU COOBITUS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka MpoOCTENIIMX TUITOTE3 C TOMOLIBIO U3YUYEHHBIX PaCIpeIeIICHUM.

HenpepsiBHble caydaliHble BenuduHbl. Ilpumeppl. DyHKIMA IIOTHOCTH
BEPOSAATHOCTH pacmupenesicHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA.
3agaun, NPUBOAAIINE K TOKA3aTEILHOMY PaCIpEACIICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbHOMY pacIpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacrpeaeneHus, PyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBLHOTO
pacupeaeneHus. PyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PaCIIpEIEIICHUS.

ITocaemoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauu,
IIpUBOJIIME K pacnpeneneHuro Ilyaccona.

KoBapmarnus naByx ciydaiiHbiX BennuuH. KoadduiumeHt nuHeHHOM
koppemsiiud.  CoBMecTHble  HaOMIOACHUS  JIBYX  BelW4YuH. BbiOopouHbIN
Kod(ppuLMeHT Koppensanuu. Paznuune Mexay JTUHEHMHOW CBS3bI0O M MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs1 perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YTJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb TPAXKTAHCKOM MO3ULIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIGHa  POCCHUHCKOro  OOIINEeCTBa,  MIPEACTaBICHHUE O
MaTeMaTHYECKNX OCHOBax (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpoIeAYp TPaKJIAHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aUMOJICCTBOBATh C COIMAJBbHBIMA HMHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIIUSIMHA ¥ HA3HAYCHHUEM;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNCKONM T'PaKIAHCKON HIACHTUYHOCTH, YBOKCHHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOUICHHE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUUW B JAPYTrMX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOr0o Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JOCTW)KCHUUA HAyKU M JICSITEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWUYHUBOTO OYIyIIETO;

4) 3¢cTETH4eCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas ACTETUKY MATEMATHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHNUH, BOCIIPUUMUINUBOCTh
K MAaT€MaTUYECKHM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3nYeCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTZIbIXa, PeryjsipHas (pU3NYEeCcKasi aKTUBHOCTH), (DU3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEILHOM JIESITEIbHOCTBIO;

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJAOJIIO0Us, HWHTEpeC K
pa3nmuuHbIM  chepaM  NMPOGECCHOHAIBHOW  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOP
Oynymelr mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4eCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS



c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIUSHHUS
COLMAIIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOIO XapakTepa SKOJIOTUYECKUX MPoOIeM, OpUEHTAIUS
HAa TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUN IS peuieHus 3ajgady B 00JacTu
OKPYXaIoIIEH Cpeabl, IJAaHUPOBAHHE IOCTYNKOB M OIEHKM HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIs1 OKPY>KaIOILIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUEeCKOW MESITeIbHOCTH, ITAloB €&
pa3sBUTUS W 3HAYUMOCTH JUIS PAa3BUTUSA LMBWIM3ALUU, OBJIAJACHUE S3BIKOM
MAaT€MaTHKH W MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM INIO3HAHUS MHDA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYI JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe AeiicTBUSA
ba3oBrble 1oruyeckue 1eicTBus:

-~ BBIBIIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKUM MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHWHA MEXAYy TOHATUAMHU, (OPMYyINPOBATH
ONpENENeHUs]  TNOHATHM,  YCTaHaB/IMBAaThb  CYIIECTBEHHBIM  IMPHU3HAK
KJaccu(UKauuy, OCHOBAaHMS i1 OOOOUIEHUS W CpaBHEHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

- BOCIOpUHUMATh,  (QOPMYJIHpPOBaTH W  NPEeOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAMUTENbHbIE M OTpULATENbHbIC, €IUHUYHBbIC, YacTHbIE U O0OIIHe,
YCIJIOBHBIE;

—  BBIBJIATh MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IMPOTUBOPEUHUS
B (DaKTax, JaHHBIX, HAOJIOJCHUSIX U YTBEPKACHUAX, MpeularaTb KPUTEPUU
JUISl BBISIBJICHHS] 3aKOHOMEPHOCTENW U POTUBOPEYU;

- JenaTb BBIBOJBI C WCIOJB30BAHHEM 3aKOHOB JIOTMKH, ACTyKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSATEIBHO JO0KA3aTEeIbCTBA MATEMAaTUUECKUX yTBEPKACHUN
(mpsiMble W OT TMPOTHBHOIO), BBICTPAaWBaTh AapTyMEHTAIUIO, MPUBOAMTH
OpUMEpPhl M KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE CYXACHHUS WU
BBIBO/IBI;

- BbIOMpaTh cHoco0 pemieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUS, BbIOUpaTh Haubonee MNOAXOMAIUMH C  Yy4ETOM
CaMOCTOATENLHO BBIJIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckme 1eiicTBUA:

—  HCNOJNb30BaThb BONPOCHl KaK HCCIENOBATENbCKUNA HMHCTPYMEHT IO3HAHMUA,

bopMyIUpOBaTh BOMPOCHL, (DUKCUPYIOIIME TMPOTHUBOPEUYUE, MPoOsIeMy,



yCTaHaBJIMBaTh  MCKOMOE MW  JaHHOe, (GOpMHpPOBAaTH  THIOTE3Y,
apryMEeHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

—  TMPOBOJUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SIBJICHUSA,
MpOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MeEXAy OOBEKTaMH, SIBICHUSMHU,
MPOLIECCAMU;

- caMoCTOsTeNbHO (opMyIHMpoBaTh 000OIIEHHS M BBIBOJABI IO pPE3yJibTaTaM
MPOBEIEHHOTO HAOMIOACHUS, WCCIEOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

—  TPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoIlecca, a TaKKe BBIJIBUTATh
MIPETNOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ undpopmaunmeii:

—  BBIBIATH JedunuThl WHGOPMAIMH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA HA
BOIIPOC U JIJI PELICHUs 3a]1a4u;

—~  BBIOMpATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JTUYHBIX THIIOB, aHAM3UPOBATH,
CHUCTEMATU3HPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMIHBIX BUIOB U
dbopm npeacTaBIeHNUS,

—  CTPYKTypupOBaTh HH(OpPMaIUIO, MPEJACTaBIATh €€ B Pa3IUYHBIX (Qopmax,
WJLTIOCTPUPOBATH TpadUyuecKy;

- OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpcaJbHbIE YUeOHbI€ 1eficTBUS
OO0menue:

—  BOCHpHUHUMATh U (OPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMU U
HEeIsIMHU OOIIEeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS IO XOJy pCeUICHUS
3aJ1a4u, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

- B Xo0ze 0OCYXICHHS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
poOJIEMBI, periacMoi 3aJlaud, BHICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa IOWCK
pEIICHHMSI, CONIOCTABIISITH CBOU CYXKJECHUS C CYXACHUSAMHU JPYTUX YYACTHUKOB
auaiora, OOHApY)KWBaTh pas3IMdUe W CXOJCTBO TO3WIMNA, B KOPPEKTHOMN
dbopme hopMyIHpoBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

- TIPEACTaBIATH PE3yJbTAaThl PEUICHUS 3aJa4M, HKCIIEPUMEHTA, HCCIICOBAHUS,
MPOEKTa, CAaMOCTOSATEIHLHO BhIOMpATh (POopMaT BBHICTYIUICHUS C YU4ETOM 3a/1a4y
MPE3EHTAIlMU U OCOOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, aJITOPUTM PEIICHUS 3a7a4yu, BEIOMPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yU€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:



- BIaAeTh HABbIKAMU  [IO3HABAaTENIbHONW  pedieKCMH  KaK  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX pPE3YyJIbTaTOB,
BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pElIeHHs] MaTeMaTUYEeCKOM 3a1auH;

—  TpeABUACTHh TPYIHOCTH, KOTOPbIE MOTYT BOSHHKHYTH NMPHU PEIICHUU 3aJ1auH,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
JaHHBIX, HAJICHHBIX OLIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3yibTaTa IEJIH U YCIOBUSAM, OOBICHATH PUUHHBI
JOCTIDKEHUS WJIM HEAOCTHIKEHHUS pe3yJbTaTOB JEATENbHOCTH, HaXOJUTh
omMOKY, T1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

- TIOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUIYaIbHOU
paboThl MpU pelIeHUU YYEOHBIX 3aJad, NPUHUMATh LEJIb COBMECTHOU
JESTENbHOCTH,  IUIAHUPOBAaTh  OpPraHU3alldl0  COBMECTHOW  palOThI,
pacnpenensaTe BUAbl pabOT, JOrOBapUBATHCS, OOCYX AaThb MpoLecC U
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

- ydacTBOBaTh B IpyHmoBBIX (popmax paboTbl (0OCykaeHHs, OOMEH MHEHHU,
«MO3TOBBIE IITYpMbI» ¥ HWHBIE), BBINOJHATH CBOI YacTh pabOTBl U
KOOPJIMHUPOBATh CBOU JIEUCTBHS C JPYTUMHU YJI€HAMHU KOMAaH]IbI, OLICHUBATh
KauecTBO CBOEro BKJIaga B  OOHIMH  TPOAYKT IO  KPUTEPHUSIM,
chOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiacca oOyJaronuicsi HAy4uTCs:

—  cBOOOJHO OIEpUPOBATH TMOHATHAMU: Tpad, MIOCKUN rpad, CBSI3HBIA Tpad,
nyTh B Tpade, 1emnb, UK, JEPEeBO, CTEIICHh BEPIINHBI, IEPEBO CIYyUYaHOTO
AKCHEPUMEHTA;

—~  CBOOOJIHO OMEpUPOBATh TMOHSATUSMU: CIyYaWHBIA OSKCIEPUMEHT (OIBIT),
CllydyailHOE COOBITHE, DJIEMEHTApPHOE ClydailHoe cOoObITHE (IJIeMEHTapHBIN
MCXO0J]) CIYyYallHOTO OMbITa, HAXOJUTh BEPOSTHOCTU COOBITUM B OMbBITAX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

- HaxoauTh U (HOPMyIUPOBATH COOBITHS: TEpeceYeHue, 00bEAMHEHUE TaHHBIX
COOBITUI, COOBITHE, MPOTHUBOIIOI0KHOE TAHHOMY, WCIIOJIL30BaTh JUArPaMMbl
DOlinepa, KOOPAMHATHYIO TMPSAMYIO IS pElIeHHus] 3aJad, I0Jb30BaThCs
dbopmyJIOl CIIOKEHUsI BEPOSTHOCTEM JJIsI BEPOSTHOCTEH JBYX U Tpex
CIIy4ailHBIX COOBITHH;

- OmepupoBaTh  TMOHATHUSIMHU: yCJIOBHAsi  BEPOSITHOCTh,  YMHOXEHUE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOTO HKCIIEPUMEHTA,
HAXOJIUTh BEPOSTHOCTH COOBITHH C TIOMOIIBIO TPABHJIA YMHOXEHUS, JIEpeBa
CJIy4aifHOTO OTBITA, UCTIOIB30BaTh (HOPMYITy TTOJTHON BEPOSTHOCTH, (HOpMyITy
baiteca mpu pemieHud 3agad, OMNPENETSATh HE3aBUCUMOCTh COOBITHH IO
(bopmMyJie ¥ 0 OpraHU3alMH CITy4YaiHOTO AKCIIEPUMEHTA;



OPUMEHATh HW3yYEeHHbIE KOMOHMHATOpHBIE (OPMYJBl [ TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApHBIX COOBITUH  CIIy4ailHOrO  OIBITA,
peneHus 3a1a4 o TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATh MOHATUSAMU: OWHAPHBIA  CIy4YaWHBIA  OMBIT
(ucnblTaHue), ycmex ¢ HeyJaya, HE3aBUCUMBIE HCIBbITaHUS, Cepus
UCIBITAHUN, HAXOJUTb BEPOSITHOCTH COOBITHI: B CEpPUM HCHBITAHUH [0
IIEPBOr0 ycClexa, B CEpUU HUCIBbITaHUN bepHysuM, B OmbITE, CBA3aHHOM CO
CJIy4aiiHbIM BBIOOPOM W3 KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO ONEpUPOBATh MOHATHAMM: CilydailHas BEJIMYMHA, pacHpeleleHue
BEpOSITHOCTEW, uarpaMMa pacrpezesieHus, ONHapHas cilydaiiHas BEIMYHHA,
reoMeTpuyecKoe, OMHOMUAIBHOE paclpeieiCHHE;

ONEPUPOBATh TMOHATUSAMM: COBMECTHOE pPaCIpEICICHUE IBYX CIIyYalHBIX
BEJIMYMH, MCHOJb30BaTh TAaOJUIy COBMECTHOIO PpACIpEIEICHHsS JABYX
CIIyYalHbIX BEJIMYMH JUISl BBIACIEHUS PACHPENCIICHUS Ka)XIOW BEINYWHBI,
ONpENEIICHNS] HE3ABUCUMOCTH CIIyYalHBIX BEIUYMH;

cBOOO/IHO ONEPUPOBATH MOHATUEM MAaTEMAaTUYECKOTO OXKHUJAHUS CIydyalHOU
BEJIMYMHBl (pacupelenieHns), MPUMEHITh CBOMCTBA MaTeMaTUYECKOTO
OKMJAHUA IIPU PELICHWM 3a/1a4, BBIUHUCIATHD MAaTEMaTH4YECKOE OXKUJAHHE
OMHOMHUAJIBHOTO 1 TEOMETPUUECKOTO paclpeiesieHUH;

CcBOOO/IHO OMEpPUPOBATH MOHATUSMU: TUCHEPCHUs, CTaHAAPTHOE OTKIOHEHHE
CIIy4YalHOW BEJIIMYMHBI, IPUMEHITH CBOWCTBA JUCIEPCUU  CIy4alHOMN
BEJIMYMHBI (pacnpeiesieHus) Py PEelIeHUH 3a/1ay, BBIYKMCIATh JUCIEPCUI0 U
CTaHJAPTHOE  OTKJIOHEHHWE  TIEeOMETPUYECKOro M OMHOMHAIBLHOTO
pacupenescHUNn.

K xoniy 11 kiacca oOyJaronuiicsi Hay4uTCs:

BBIYKCIIATh BHIOOPOYHBIE XaPAKTEPUCTUKH O JAHHOW BBHIOOPKE M OLICHUBATh
XapaKTEPUCTUKN T€HEpPAJIbHOM COBOKYNHOCTH MJAHHBIX IO BBIOOPOUYHBIM
xapakrtepuctukaMm. OIeHUBaTh BEPOATHOCTH COOBITMH M IPOBEPSTH
IIPOCTEHIINE  CTAaTUCTUYECKUE  THUIIOTE3bl,  IOJB3YsICh  HU3YYCHHBIMHU
pacIpeneacHusMHU;

OPUBOAMTH  MPUMEPHl  337ad, OPUBOASAIIMX K  IOKAa3aTeIbHOMY
pacHpeneneHuto, 3aaad, NPUBOMIIIMX K HOPMAIBHOMY PACHPENEIICHHUIO.
OnepupoBatb MOHATUSAMU: byHKUIHS IUIOTHOCTH BEPOSITHOCTH

MOKA3aTeIbHOTO  pachlpefeiceHus, (QYHKIUS TUIOTHOCTH  BEPOSTHOCTH
HOPMAJILHOTO  pachpeiencHus, (QYHKIUS  TUIOTHOCTH W CBOMCTBa
HOPMAJIBHOTO pacrpeaesiCHus;
onpeneysiaTh  KOdQPUIMEHT  JTHHCHHOW  KOpPENSIMU,  BBIOOPOYHBIN
KOA((PUIIHEHT KOPPEITSIIIIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

DneMeHTs! Teopuu rpados
CrnyualiHbl€ OIIBITHI, CITy4aliHble COOBITHS U

BEPOSITHOCTH COOBITUIA

Onepanuuy HaJ MHOKECTBAMU U
coObrTrsimu. CloskeHre U YMHOXKEHHE
BEpPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTD.
He3zaBucumblie coOBITHS

ONEeMEHTHI KOM6I/IHaT0pI/IKI/I

Cepu nocie1oBaTeNIbHbIX UCIIBITAHUH.
Ucneiranus bepnymmum. CioyuaiiHbiii BbIOOD
13 KOHEYHON COBOKYITHOCTH

Cry4aiiHble BEJIMYMHBI U PacIpe/ieICHHs

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

14
34

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KITACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

3aK0H OOJIBIINX YHCEIT
DJ1eMEHTHI MATEMATUYECKOU CTATUCTUKHU

HenpepbiBHBIE CllyyaliHbIE BEJIMYUHBI
(pacmipenenenus), MoKa3aTeabHOE U
HOpMaJbHOE pacIipeaeaeHus

Pacnpenenenue Ilyaccona
CBs13p MEXy CITy4yallHBIMH BETMYMHAMU

O00011eHNe U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

11
34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KVIACC
Kon .
R IIpoBepsiembie NpeMeTHbIE PE3Y.ILTATbI 0CBOEHHS OCHOBHO
s o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero o0mero o0pa3oBanus
6 Teopust BeposSTHOCTEH M CTAaTHCTUKA
6.1 Yurath ¥ CTPOUTH TAOJIULBI U AUArPAMMBbI
6.2 OnepupoBaTh  NOHATUSAMHU:  CcpefHee  apudmernyeckoe, MeauaHa,
' HauOoJbIIee, HAMMEHbIIEE 3HAYCHHE, pa3MaX MAaCCHBA YMCIOBBIX JAHHBIX
OnepupoBaTh NOHATUAMMU: CIyHYalHBIN SKCIIEPUMEHT (OIBIT) U CiIydailHOe
coOBITHE, 3JIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIH KMCXOJ) CIyYaiHOIO
6.3 ONbITA; HAXOAUTh BEPOATHOCTH B OINbITaX C PaBHOBO3MOKHBIMU
CIly4yaliHBIMU COOBITHSIMHU, HAXOUTh U CPABHUBATH BEPOSITHOCTU COOBITHII B
U3YYEHHBIX CIy4YailHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh coObITHS: mepeceyeHue U oObeAMHEHUE
6.4 JNaHHBIX COOBITHH, COOBITHE, NPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCA JUarpaMMamu Ditniepa u GopMyJIoi CI0XKEHUS BEPOSITHOCTEN
IIPY PELICHUN 3a7a4
OnepupoBaTh NOHIATUSAMMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaxoJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBWJIa YMHOXEHHUS, C IOMOUIbIO
JiepeBa CIIy4ailHOrO OIbITa
6.6 [IpumeHsITH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPU PEIICHUH 33124
OnepupoBaTh NOHATHAMH: HCIbITAHUE, HE3aBHUCHUMBIE HCIBITAHUS, CEPHUS
6.7 UCIBITAaHUH, yCIeX W HEyJlaua; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
' HE3aBHCHMBIX HCIIBITAHUNA [0 TEPBOr0 YCIieXa, HAaXOJUTh BEPOSTHOCTU
coOBITHH B cCepUU UCTIBITaHUH bepHymmn
6.8 OnepupoBaTh  MOHATHSAMU:  CilydaiiHas  BEJIWYMHA, paclpeiesieHue
' BEPOSITHOCTEN, [Marpamma pacipe/ieleHus
11 KUIIACC
Kon .
TSRO IIpoBepsiembie Npe1MeTHbIE Pe3yIbTaTbl 0CBOEHUs OCHOBHOI
e 00pa30BaTeJIbLHON NMPOrPAMMBI CpeiHero o01ero odpasoBanus
5 Teopus BepossTHOCTEN U CTaTUCTHKA
51 CpaBHuBaTh BEPOSTHOCTH 3HAYEHHI CIIy4aitHOM BEJTWYHHBITIO
' pacpeaesIeHUIO WK € TOMOIIBIO AUarpaMm
OnepupoBaTb NOHATHEM MaTeMAaTUYECKOTO  OXKHUIAHUS, MPUBOIUTH
5.2 MIPUMEPBI TOTO, KaK IPUMEHSAETCS MAaTEMAaTUYECKOE OKUJAHUE CIIydailHOU

BEJINYNHEI, HaxXoauThb MaTeMaTHYICCKOC OXXHAaHUEC Io JaHHOMY




pacnpeesIeHUI0

5.3

HNmeTh IpeaACTaBJICHHUE O 3aKOHC OOJIBIINX YHCEN

5.4

NmeTh NpeACTABJICHUEC O HOPMAJIBHOM pacClpCaAcICHUN




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBieHue TaHHBIX € MOMOIIBIO Tabnull u quarpamMm. Cpeanee apudpmMeTuieckoe,
MeraHa, HauboJblllee U HAUMEHbIIee 3HAaYeHUsI, pa3Max, JAUCIEPCHs U CTaHJIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIe COOBITHS
(ucxonpl). BeposdtHocTh citydaifHOro coObITHS. BaIM30CTh 4YacCTOTBIM BEPOSTHOCTH
coObITHi. CiryyaliHble OIBITHI C PABHOBO3MOXHBIMHM 3JIEMEHTApPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITHII B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU

6.3

Oneparuu  HajJ COOBITHSMHU: TIEPECEUYCHHE, OOBCAMHEHHE, TPOTHUBOTIOIOKHBIC
coObITus. Jlmarpammel Diinepa. @opmyia CIOKEHUS BEPOSITHOCTEH

6.4

VYcenoBHass — BEpPOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Clly4aiiHOro
skcriepuMenTa. Gopmyria mogHOHN BeposiTHOCTH. HezaBucrumMbie coObITHS

6.5

KomOunatopnoe mnpaBuio ymHOxeHus. IlepecraHoBku u ¢akropuan. Ywucio
coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma Herorona

6.6

bunapuplii ciayuyaliHbI ONBIT (MCHBITAHHME), yCHeX H Heyaada. HesaBucumbie
ucnpiTanus. Cepus HE3aBUCHMBIX HCHOBbITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTbITaHUN bepHymm

6.7

Cnyqaitnas BenmumHa. Pacripenenenune BeposTHOcTeW. [[narpamma pacmpenencHusl.
[Tpumeps! pacnpeesnieHnit, B TOM YHCIIE T€OMETPpUIecKoen OMHOMHUAIbHOE

11 KITACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Teopust BEpOATHOCTEN M CTATUCTHKA

5.1

HUucnoBble XapaKTEPUCTHUKHU CIIyYaWHBIX BEIMYMH: MAaTEMaTUYECKOE OXHUIAHUE,
JMCTIEPCHUST U CTAaHJIAPTHOE OTKIIOHEHHE. [IpuMepsl mpUMEHEHUsT MaTeMaTUYECKOro
OXXHMJaHUA, B TOM YHCII€ B 3aJadyaX M3 MOBCEJHEBHOM XWU3HU. MaremaTuyeckoe
OXXHMJIaHWE OWMHAPHOW CIIy4yalWHOH BEJIMYMHBI. MaTeMaTH4ecKoe OXXHIaHHE CyMMBbI
CIIyYalHBIX BEJIMYMH. MaTeMaTHUYECKOE OKUJIAHUE U TUCTIEPCUSI TEOMETPUUECKOTO U
OMHOMHUABHOTO pacIpeieIeHHH

5.2

3akoH OOJNBIIMX YHCEN M €ro pojib B HayKe, MpUpojae U oOmiecTBe. BrIOOpOUHBII
METOJ NUCCIIEAOBAHNI

5.3

[IpuMmepbl  HETMPEPHIBHBIX  CIy4YalHBIX  BenWyuH. [lOHATHE O  TMJIOTHOCTH
pacnpenenenus. 3agauu, NPpUBOIALINE K HOpMaIbHOMY pacnpezaeneHuto. [lonstue o
HOPMAaJIbHOM pacipeiefieHun




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHU A

Kon
NMpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeAHEro 001ero
oOpa3zoBaHus

Bnagenune MeronaMu 10Ka3aTeNbCTB, AITOPUTMAMU PELLICHUS 33/1a4;
yMeHHe (popMyIHpOBaTh U ONEPUPOBATH MOHATHSIMU: OIIPE/IECICHUE,
aKcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYITUPOBKU; IPUMEHSTH UX; YMEHUE (OPMYJIHPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEP)KICHNUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCII0JIb30BATh METO/I MAaTEMATHUECKON MHIYKLUU;
IIPOBOAUTH JOKA3aTENbHbBIE PACCYKIEHUS IPU PELIEHUH 3a/1a4, OLIEHUBATh
JIOTHYECKYIO MTPaBUIIBHOCTh PACCY’KICHH; yMEHUE ONIEPUPOBATh
HMOHATHSIMHU: MHOXECTBO, IIOJMHOKECTBO, OIIEpallMX HaJl MHOKECTBAMU;
YMEHHE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapaT Jiis
OIMCAHUs PEAJIbHBIX IIPOLECCOB U SABJICHUM U IIPU PELIECHUU 3a7a4, B TOM
YHclie U3 APYTUX Y4eOHBIX IPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HbIHN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONUCHIBATh rpadpl pa3IMuHBIMU CIIOCOOaMU; UCIIONIB30BaTh rpadsl Npu
pellIeHnu 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypajIbHOE YUCIIO, LIEJI0€ YHCIIO,
CTENEHb C LENbIM II0Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENIEHHU, CTETIEHD C
palMOHAIBHBIM I0Ka3aTeNIeM, CTEIICHb C IEHCTBUTEIbHBIM IT0Ka3aTeleM,
Jorapugm ymucia, CHHyC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YUCIIA,
OCTaTOK [0 MOJIYJII0, PAIl[MOHAJIEHOE YHUCII0, UPPALMOHAIBHOE YHCIIO,
MHO>KECTBA HaTYpaJIbHbIX, LIEJIbIX, PALIUOHAJIBHBIX, JEUCTBUTEIbHBIX
Yucesl; yMEHHUE UCII0JIb30BaTh IPU3HAKY JIEIMMOCTH, HAMMEHbIIUI 0011
JIEJIUTENb U HAaUMEHbIIIee 0011ee KpaTHOE, anroput™ EBkinuaa npu
peLIeHNH 3aj1a4; 3HAKOMCTBO € Pa3IMYHBIMU MO3ULMOHHBIMU CHCTEMaMH
CUHCIJICHUS; YMEHHE BBIMOIHATH BBIYHCICHUE 3HAUeHUI 1 IpeoOpa3oBaHus
BBIPa)KEHUI CO cTeNeHsIMHU U Jiorapupmamu, npeoOpa3oBaHus 1poOHO-
palMOHAaIbHBIX BBIPAXKEHUI; YMEHHE ONIEPUPOBATH NOHITUIMMU:
H0CJIEI0BATENbHOCTD, apuMeTHYECKas IPOrpecchs, TeOMEeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroI[asi FeOMETpUYEcKas IPOrpeccus;
YMEHHE 3a/1aBaTh M10CII€A0BATEILHOCTH, B TOM YHCJIE C TIOMOLIBIO
PEKYpPPEHTHBIX (HOpMYJT; YMEHHE OTIEPHPOBATH OHATHSIMH: KOMIUIEKCHOE
YHCII0, CONPSKEHHbBIE KOMIUIEKCHBIE YHCIIA, MOJYJb U apIyMEHT
KOMIUIEKCHOT'O YKcila, popMa 3aIIUCH KOMIJIEKCHBIX YHCEN
(reoMeTrpuyeckast, TPUrOHOMETpUYECKas U anredpandeckas); yMeTh
POU3BOJIUTH apH(PMETHIECKHE TEUCTBHS C KOMIUIEKCHBIMHU YUCIIAMHU;
HPUBOJIUTH MPUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIT; OIEPUPOBATH
HOHATUAMM: MaTpuLa 2x2 u 3x3, onpeaeuTenb MaTPHUIIb,
TreOMETPUYECKUI CMBICIT ONIPEeTUTENs

YMeHue onepupoBaTh NOHATUAMU: PallMOHAIIBHBIE, HPPALMOHAIIBHEIE,
NOKa3aTeNbHbIE, CTEIIEHHBIE, JJIOrapu(pMUYECKUE, TPUTOHOMETPHUUECKHE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH
HOHSATHSIMH: TOKAECTBO, TOXKIECTBEHHOE NMPe0Opa3oBaHue, ypaBHEHHE,



HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB, PABHOCUIIBHOCTb
YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPAaBHEHHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3IMYHBIX IPUEMOB; PEIIaTh
YpaBHCHUA, HCPABCHCTBA U CUCTEMEI C IMTapaMETPOM; MIPUMCEHATH
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI I PEILIEHUS MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTe HayKU U peanbHON KU3HU

YMeHue onepupoBaTh NOHATHAMU: QYHKIHS, YETHOCTh (PYHKIIUH,
HEePHOANYHOCTS (PYHKIMH, OTPAHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, 3KCTpeMyM (PyHKIUH, HanOoJIbIIee M HAUMEHbIIIee 3HAYCHHUS
(GYHKIUH Ha TPOMEXYTKE, HeTIpepbIBHAs (QYHKIHS, aCHMITOTHI rpaduKa
(GbyHKIMHU, IepBasi U BTOpasi MPOU3BOAHAs (YHKIINU, TECOMETPUIECKUNA U
(bu3MUECKHi CMBICT ITPOM3BOAHOM, IIEpBOOOpa3Hast, ONpeaeIEHHBIN
MHTETPaj; yMEHHE HAXOIUTh aCUMITOTHI rpaduka QyHKIMH; yMEHUE
BBIYHCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO H
KOMIIO3ULUH (PYHKIUI, HAXOAUTh YpaBHEHUE KacaTeIbHON K TpaduKy
(GyHKIUM; yMEHHE HAXOAUTH IPOU3BOIHBIE HJIEMEHTAPHBIX (YHKIUIHA;
YMEHHUE HCIIONIb30BaTh MIPOU3BOIHYIO JUIS UCCIIECAOBAHUS (DYHKITHIHA,
HAaXOJHUTh HAUOOJIBIINE U HAUMEHBIINE 3HaYeHUs (DyHKINH; CTPOUTH
rpaduKyu MHOTOYJICHOB C HCIIOJIB30BAHKEM alllapaTta MaTeMaTHYeCKOTo
aHaJIM3a; IPUMEHATH IPOU3BOAHYIO JUISl HAX0XKICHUS HAWITYYIIIETO
pelIeHust B MPUKIIAJAHBIX, B TOM YHCIIE COIMATbHO-3KOHOMUYECKHUX H
(bU3MUECKHX 3a1auaX; HAXOANUTh IUIOIAAN U 00BEMBI (UTYD C TIOMOIIBIO
WHTETpaja; MIPUBOAUTH IPUMEPHI MATEMATHIECKOTO MOACITHPOBAHUS C
HOMOIIBIO AU HepeHINAIBHBIX YPaBHEHHH

YMeH#ue onepupoBaTh NOHATHIAMU: Tpaduk GyHKIMKM, 0OpaTHas QyHKIINS,
KOMNO3ULUS QYHKUIUH, THHEWHAs QYHKIUS, KBaApaTuIHas QyHKIIH,
panMoHanbHast QyHKIUs, CTeNeHHas PyHKLUS, TPUTOHOMETPUUYECKHUE
¢GyHKIMH, 0OpaTHBIE TPUTOHOMETpUUYECKUE (PYHKIMH, IOKa3aTelbHas U
norapudmuueckas QyHKUNN; YMEHUE CTPOUTh rpauKy N3YUEHHBIX
(GyHKIMH, BBIIOTHATH IpeoOpa3oBaHus rpapuKoB QyHKIHM,
WCTIOJIB30BATh TPAPUKH IS U3yUEHUS MPOIIECCOB U 3aBUCUMOCTEH, IPH
pelIeHNH 3a1a4 U3 APYTuX Y4eOHBIX MPEIMETOB U 33/1a4 U3 peabHON
KU3HH; BEIpaXaTh (POpMYJIaMH 3aBUCUMOCTH MEXTy BEITHUNHAMH;
WCIOJIb30BATh CBOMCTBA U TpapUKH (PyHKIUI U1 pelieHns ypaBHeHUH,
HEpaBEHCTB M 3aJ[ad C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHON
TUIOCKOCTH MHO>KECTBA PEIIEHUH ypaBHEHH, HEpaBEHCTB U UX CHCTEM

YMeHue peath TEKCTOBBIE 337[aud pa3HbIX TUIIOB (B TOM YHUCIIE HA
MIPOLIEHTHI, AOJIN U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4H U3 00JIaCTH YIPABJICHUS JIUYHBIMU U CEMEHHBIMU
(hvHaHCAMM); COCTABIIATH BHIPAXKEHUS, ypPaBHEHHSI, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIIOBUIO 33J1a4H, UCCIIE0BATh IIOJIy4YCHHOE PELICHUE U
OLICHHUBATH MPaBAONOI00HOCTh PE3yIbTaTOB; YMEHUE MOJIEIHPOBATh
peanbHbIE CUTYallUH Ha I3BIKE MATEMATUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4H, UCCIIEIOBAThH
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arrapara ajireopsl,
MHTEPIPETUPOBATH ITOITYUYEHHBIN pPE3yJIbTAT

YMeHue onepupoBaTh MOHATHIMU: CpeHee apu(METHIECKOe, METUaHa,
HauOosbIllee ¥ HAMMEHbIIIee 3HAUeHUS, pa3Max, AUCTIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBOTO HA0Opa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMaIInIO, IPEICTABICHHYIO B TaOMUIaX, HA IUarpaMMax, rpadukax,
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OTPaKAIOIIYI0 CBOMCTBA PEATbHBIX MPOIECCOB U SBJICHHIA; IPEICTABIIATh
MH(OPMAIIHIO ¢ TTIOMOIIBIO TAOIUI] M JTUarpaMM; UCCIIS0BATh
CTaTUCTHYECKUE TAaHHBIC, B TOM YHCIIC C MPUMEHEHUEM IrpaduuecKux
MCTOAOB U 3JICKTPOHHBIX CPCACTB, Fpaq)quCKH nucciaeaoBaTb COBMECTHBIC
HaOJIFO/ICHUS C TTOMOIIBIO JMAarpaMM PACCEHBAHUS M JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUAMM: CIIyYaHBIN OMBIT U CITy4alHOE
COOBITHE, BEPOSTHOCTH CITY4alfHOTO COOBITHSI; YMEHUE BBIYUCIISITH
BEPOSITHOCTb C MCIIOJIb30BAaHHEM I'padUueCKUX METOI0B; TPUMEHSTh
(hOpMyJIBI CITOKEHUS U YMHOXCHHS BEPOSITHOCTEH, (DOPMYITy TIOJTHOM
BeposTHOCTH, (popmyiry bepHyumn, komOuHaTOpHBIE GaKTHI U (HOPMYJIBI;
OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA, yMEHUE ONIEPUPOBATH
NOHSATHSMH: CITy4aliHasi BEIMYMHA, PACIIPEICIICHUE BEPOSITHOCTEH,
MaTeMaTUYeCKOe OKUIAHHE, JUCTIEPCUS M CTAaHAAPTHOE OTKIOHEHUE
CITy4ailHOW BEJIMYHMHBI, QYHKIIMH PACTIPEICIICHHSI U TUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEIBHOTO U HOPMAJILHOTO PACIPE/IeNICHHI; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIIPEICIICHUH TS PEIICHHS 33124,
3HAKOMCTBO C IMOHSATUSMU: 3aKOH OOJIBIINX YUCEN, METOIbI BHIOOPOYHBIX
WCCIICIOBaHMIA; YMEHUE PUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YKCEN B MPUPOIAHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMECHUE
OTIEPHPOBATH TIOHATHSIMHU: COYETAHUE, IEPECTAHOBKA, YNCIIO COYCTAHHIA,
YHCIIO MePECTAaHOBOK; OMHOM HbI0TOHA; yMEHUE PUMEHSTh
KOMOWHATOpPHBIC (DaKThI U PACCYXKICHUS TS PEIICHHS 3a]1a9; OIICHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHIA; COCTABIISATH BEPOSITHOCTHYIO MOJICTIh H
WUHTEPIPETHPOBATH TOTYYCHHBIN Pe3yJIbTaT

YMeHue onepupoBaTh NOHATHIAMU: TOUKA, IPAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIyU, BEJIMYUHA YIJIa, INIOCKUH Yo, IByTpaHHBIN
YIoJ1, TPEXTPAHHBIN YroJl, CKPEUIMBAIOIIHUECS NPAMbIE, TapaJIEIbHOCTD U
MEePHEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJI MKy MPSMbBIMU,
YTOJI MEXAY IPSIMOM U IJIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMH,
paccTosHUE OT TOYKHU A0 IUNIOCKOCTH, PACCTOSHUE MEKIY HPSIMBIMU,
paccTosIHUE MEX]Ty IIIOCKOCTSAMHU; YMEHHE UCIIOJIb30BATh MIPH PEIICHUN
3a/1a4 u3yueHHbIe ()aKThl U TEOPEMBI IJIAHUMETPUH; YMEHUE OIICHUBATh
pa3zMepsl 00BEKTOB OKPY>KAIOIIEr0 MUPA; CTPOUTH MaTeMaTHYECKHe
MOJIEJIH C MTOMOIIbIO0 TEOMETPUUYECKUX TOHITHI U BEJIMUUH, PEIIATh
CBSI3aHHBIE C HUMHU MTPAKTUYECKHE 3a/1a4

YMeHue oneprpoBaTh MOHATUSAMU: TUIOMIAL GUTYPBI, 00BEM (PUTYpHI,
MHOT'OTPaHHUK, IPAaBUIIbHBI MHOTOTPaHHHK, CEUEHUE MHOTOI'PaHHUKA,
Ky0, mapaJenenumnes, npusma, nupamuaa, Gpurypa v moBepxXHOCThb
BpalleHNs, IIMITHUHIIP, KOHYC, 1ap, cdepa, miomaab chepbl, IIomaib
MOBEPXHOCTH MUPAMHU/IBI, TPU3MBI, KOHYCa, IIMIINHApPA, 00BEM Ky0a,
MPSIMOYTOJIBHOIO NapaJUIeIeNUIeNa, TUPaMUbl, IPU3MBI, LIWIINHAPA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa U IIMINHIPA,
napajiiesIbHbIE OCH WJIM OCHOBAHUIO, CEUEHHE I111apa, MJI0CKOCTb,
Kacaroniascs chepsl, WINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE
MHOTOI'paHHHKa, N300paykaTh MHOTOTPAaHHUKH, (PUTYPBI M TOBEPXHOCTH
BpAIICHUS, UX CEYEHHUSI, B TOM YHUCJIE€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NPUMEHATh CBOUCTBA FT€OMETPUUECKUX (PUTYDP, CAMOCTOATEIBHO
(dhopMynHupoBaTh ONpEeIeHNs U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBaX M NMpU3HAKaX F€OMETPHUECKUX (PUTyp, 000CHOBBIBATH WIH
OIpOBepraTh UX; yMEHHE IPOBOAUTD KiacCUpUKaLUio GUryp mno
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pa3IMYHBIM NMPU3HAKAM, BHITIOIHATH HEOOXOAUMBIE TOTIOTHUTEIbHBIC
MOCTPOCHUS

YMeHue onepupoBaTh MOHATHAMU: ABH)KECHHE B IPOCTPAHCTBE,
napasuleNbHbI IepPeHOC, CHMMETPUS Ha INIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBanue Mo00us1, TOJOOHBIE (PUTYPBI; yMEHUE
pacro3HaBaTh paBHbIE U IOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; UCIOIB30BATH T€OMETPHUYECKUE OTHOILCHUS MIPH
peILIeHNH 3a]a4; HaXOIUTh F€OMETPUYECKHUE BEJIMUMHBI (AJIMHA, YTOJ,
IO, 00BEM) IIPU PEICHUH 3a/1a4 U3 APYTUX yU4eOHBIX MPEAMETOB U
U3 peabHOM KHU3HHU; YMEHNUE BBIYUCIISATh F€OMETPUUECKHE BEIIMYUHBI
(nmHAa, yrou, mIomaab, 00bEM, TIIOMAAb HOBEPXHOCTH ), UCTIONB3YS
U3yu4eHHbIE (POPMYJIBI XU METO/IbI, B TOM YHCJIE: IUIOLIA (b IOBEPXHOCTH
MUPaMUIB, TPU3MBL, KOHYCA, IITUHIPA, IUIOIAab cepbl; 00bEM Ky0a,
IPSIMOYTOJIBHOTO NapauleNenunea, MUPaMu/ibl, IPU3Mbl, LIIUHIIPA,
KOHYCa, I1apa; YMEHHE HaXOUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp

VYMmenne OIICPHUPOBATH NOHATUAMMU: MIPAMOYTIOJIbHAA CUCTCMA KOOPAHUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpA HA YUCIIO, Pa3JIOKEHHUE BEKTOpa 1o 0a3ucy,
CKaJIIPHOE TIPOM3BEICHHIE, BEKTOPHOE TIPOU3BEICHUE, YTOI MEKIY
BCKTOpaMu; YMCHHC UCIIOJIb30BaATh BeKTOpHBII;'I nu KOOpI[PIHaTHBIﬁ MECTOL
JUTSL PEUICHUSI TEOMETPHUYECKUX 3aj[ay M 3a]1a4 JPYTruX yU4eOHBIX MPEIMETOB

YMeHue BIOUpaTh MOAXOIALINI METO JUIsl pELICHUS 3a/1a4M; IOHUMaHHUe
3HaYMMOCTH MaTEMaTHKHU B U3YUEHUU NPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHUE PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMEHUE IIPUBOJAUTH IIPUMEPHI MATEMAaTUYECKHUX
OTKPBITUHA POCCUICKON U MUPOBOW MaTeMAaTHYE€CKOW HAyKH



INEPEYEHD 2JIEMEHTOB COJAEP KAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 HarypanbHble u niensle yncna. Ilpu3Haku 1eIMMOCTH LENbIX Yucel
1.2 PanronanbeHble yncna. OObBIKHOBEHHBIE M JECSITUYHbBIE IPOOU, IIPOLIEHTHI,
OeCKOHEUHBIEe IEPUOTUIECKUE IPOOH
1.3 Apudmernueckuii KOpeHb HATYpaJbHOMN cTeneHu. J{eHcTBHs ¢ apuMETHIECKUMH
KOPHSIMHU HaTypaJIbHOW CTENEHU
1.4 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3zarenaeM. CBoicTBa
CTETEeHU
15 CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
APKTAHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIEC JOTapUPMBI
JeiicTButenpHbIe Yncia. ApuMEeTUISCKUE ONIEPAINH C ICHCTBUTETHHBIMU
17 yrciaamy. [IpnbnmxEéHHble BEIYMCICHNS, IPABUIA OKPYTIICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIIEHUN
1.8 [TpeoOpa3oBaHue BBIPAKCHHHA
1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIOHANIBHBIE YPAaBHEHUS
2.2 HppanmonanbHble YpaBHEHHS
2.3 TpuronomeTpuueckue ypaBHEHH
24 [Toka3zaTenpHbIC U JTOrapU(PMUYECKHE YPABHEHUS
2.5 [enble 1 TpoOHO-palOHAIbHBIE HEPABEHCTBA
2.6 UppanmonansHble HEpaBEeHCTBA
2.7 [ToxazarenbHble U TorapuPMUUECKHe HEPaBEeHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Martpuiia cucTeMbl TMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTPULBI
3 OyHKIHMH U TpaduKh
31 dynKus, crocoOsl 3ananus Gyukiuu. ['paduk Gynkimun. Bzaumuo odpaTHbie
¢ynkuuu. YétHbie 1 HeU€THRIC QyHKIMU. [leprogmueckue GpyHKIHHI
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHuH GyHkun. Hymm QyHkimm.
3.2

[TpoMexyTkH 3HAKOTIOCTOSTHCTBA. [IpoMexKyTKH MOHOTOHHOCTH (QYHKITUH.
MaxkcumyMbl 1 MUHUMYMBI pyHKIIMH. Hanbosbiiee 1 HanMeHbllee 3HaYCHUE



3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

(GYHKLIMN Ha IPOMEXYTKE

CrenenHas GyHKIHS C HATYPaJIBHBIM U 1IEJIBIM MOKa3aTenaeM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTETIEHU

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[TokazarenbHas u norapupmMudeckas GyHKINH, UX CBOHCTBA U rpaduku

Touxu pa3pbiBa. AcUMNOTOTHI rpadukoB ¢pyHkuuid. CBolcTBa QyHKLUH,
HEIPEPBIBHBIX HA OTPE3KE

ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs IIOCIIEA0BATEILHOCTEN
Apudmernueckas U reoMmerpuueckas rnporpeccuu. opmyna cI0KHBIX IPOLEHTOB
Hauana maTemaTuyeckoro aHanusa

[TpousBonHas Gpynkuuu. [Ipon3BonHbIe AIeMEHTAPHBIX QYHKINUN

HpI/IMeHeHI/Ie HpOHBBOI[HOP’I K UCCIICJOBAaHUIO (l)yHKL[I/Iﬁ Ha MOHOTOHHOCTH U
9KCTPEMYMBI. HaXO)KIleHI/Ie HauOOJILIIECT0 U HAMMEHBIIIETO 3HAYCHUS q)YHKIII/II/I Ha
OTPEC3KC

[TepBooOpasnas. Murerpain
MHoOXecTBa U JIOTUKa

MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U CTaTUCTHKA
OrnucarenpHas CTaTUCTUKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMbIe ¥ MIIOCKOCTU B TPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpAILEHUS

KOOpI[I/IHaTBI H BEKTOPLI



KPUTEPUH OLEHKH HNPEIMETHbBIX IIJTAHUPYEMBbIX
PE3VJIBTATOB OBYYAIOIIUXCA IIO KYPCY «MATEMATHKA:
AJITEBPA N HAYAJIA AHAJIM3A, TEOMETPUS, BEPOATHOCTDb U
CTATUCTUKA»

OrneHUBaIOTCS 3HAHUS W YMEHHUS Y4YAIIUXCS C YYEeTOM WX WHIUBHUIYyaTbHBIX
0COOEHHOCTEM.

CopepxaHue M 00bEM MaTepuasa, MOMJIECKANIETO MPOBEPKE, OMPEAEISIETC
IIPOTPaMMOM.

OcHoBHBIMHM (hOpMamMU MPOBEPKU 3HAHMM M YMEHUH y4YallUXCS MO MaTEeMaTUKe
ABJISIIOTCS. MHCbMEHHAsi KOHTpOJIbHas pabora (3ader), caMocTosTelbHas pabdoTa,
UHANBUIYAJIbHBIE TEMAaTUUYECKUE 3aJJaHus1, YCTHBIN OMPOC.

Y CTHBIA U MMCBMEHHBIN OINPOC YYAIIUXCSA COCTOST U3 TEOPETUUYECKUX BOIPOCOB U
3aJIaHU M.

Onenka oTBeTa ydamierocs Mmpu YCTHOM M NMHCbMEHHOM OIPOCE MPOBOJUTCS IO
NATUOAITEHON CUCTEME, T.€. 32 OTBET BBICTABJISIETCS OJIHA U3 OTMETOK:

2 (HEYyIOBJIETBOPUTEINBHO), 3 (YAOBIETBOPUTENBHO), 4 (XOpOIIO), 5 (OTIUYHO).

VYuuTenps MOXKET MOBBICUTH OTMETKY 332 OpPUTMHAIBHBIA OTBET HA BOINPOC WIH
OpUTMHAIBHOE PEIICHHE 3a/Jayd, KOTOpPbIE CBHUJETEIBCTBYIOT O BBICOKOM
MaTE€MaTUYeCKOM Ppa3BUTUHM Y4Yallerocs, 3a pelleHHe OoJee CI0KHOM 3aJaud WIH
OTBET Ha 0o0Jiee CJIOXKHBII BOMNPOC, MPEIIOKEHHBIE YyYalleMycCs TOMOJHUTEIBHO
MIOCJIE BBIITOJIHEHMS UM 3aJJaHUM.

1. OneHka NUCHbMEHHBIX KOHTPOJIBHBIX PA00T 00y4YalOIIUXCs 10 MAaTeMaTHKe.

Omeem oyenusaemcsi OMMemKou «3», eciu.

— paboTa BBITIOJHEHA MTOJIHOCTHIO;

— B JIOTUYECKHUX PACCYKICHUSX M 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB 1 OIMHUO0K;

— B pELICHUH HET MAaTEeMaTHYECKUX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTh, OMHKCKA,
KOTOpas HE SBJIAETCS CJIEACTBUEM HE3HAHUS WM HETIOHUMAaHUs y4EOHOTO
MaTepuana).

Ommemka «4» cmagumcs 8 c1e0yIowux Cayuasx.

— paboTa BBITIOJIHEHA MTOJIHOCTHI0, HO 0OOCHOBAHUS IIAr0B PEIICHUS HEIOCTATOYHBI
(eciu ymeHHEe 0OOCHOBBIBATH PACCYKICHUSI HE SBISUIOCH CIIEIUATILHBIM
00BEKTOM IIPOBEPKH);

— JIOMYLUEHBI OJHA OLIMOKA MM €CTh JIBa — TPU HEJIOUETA B BBIKJIAJIKaX, PUCYHKaX,
yepTexkax win rpaduxax (€cyiv 3TU BUAbI pa0OT HE SBISIUCH CIEIUATbHBIM
O00OBEKTOM MTPOBEPKH).

Ommemxka «3» cmagumcs, eciu:

— gomyiieHo Oojee onHOM oOmMOKM wWin 0Oojee JBYX — TpeX HEIO0YEeTOB B
BBIKJIQJIKAX, dYepTekax Wi rpadukax, HO oOyuwaromuiica oOJjamaer
00s13aTeIbHBIMU YMEHUSMH IO MIPOBEPSIEMOI TEME.

Ommemka «2» cmagumcs, eciu:

— JIONYLUEHBbl CYIIECTBEHHbIE OIIMOKH, IOKA3aBIIME, 4YTO OOy4YarolIMiics He
o0sanaer 00s13aTeIbHBIMU YMEHHUSIMU 10 JAaHHOM TeMe B MOJHOM Mepe.

2.01eHKa YCTHBIX OTBETOB 00y4al0IIMXCH M0 MaTeMaTHKe.



Omeem oyeHueaenics ommemxou ((5)), eciu y4eHUK.

IOJIHO PacKpbUl COAEp)KaHWe Marepuaija B O00beMe, NPeayCMOTPEHHOM
MpOorpaMMoOil U Y4EOHUKOM;

V3JIOKHWIJI MaTeprall I'PaMOTHBIM SI3bIKOM, TOYHO MCIIOJIB3Ysl MaTEMATHYECKYIO
TEPMUHOJIOTUIO u CHUMBOJIUKY, B ONPENEICHHOU JIOTUYECKOMN
MIOCJIEIOBATENBHOCTH;

MPaBWIBHO BBINOJIHUI PUCYHKHU, YEPTEXKH, TpaUKU, COMyTCTBYIOIINE OTBETY;
MOKa3aJl yMEHUE WJUIIOCTPUPOBATh TEOPHUID KOHKPETHBIMU IPUMEPAMHU,
MIPUMEHATH €€ B HOBOM CUTYAIMU MPU BHIMIOJIHEHUH TPAKTUYECKOTO 3aJaHUS;
MIPOAEMOHCTPUPOBAJ 3HAHUE TEOPHUHM PAHEE U3YUECHHBIX COMYTCTBYIOUIUX TEM,
c(hOpMHUPOBAHHOCTh M YCTOWYMBOCTH HCTOJB3YEMBIX TNPH OTBETE YMEHHU U
HAaBBIKOB;

OTBEYAJl CAMOCTOATENBHO, 0€3 HABOAAIIUX BOIPOCOB YUUTEIS;

BO3MO>KHBI OJTHAa — IB€ HETOYHOCTH MPHU OCBEUIEHNE BTOPOCTEIIEHHBIX BOPOCOB
WJIM B BBIKJIAJIKAX, KOTOPbIE YUEHUK JIETKO MCIIPABUII ITOCTIE 3aMEYaHUsl YUUTENS.

Omeem oyenusaemcsi OmMemKou «4», €CIU YIOBIECTBOPSIET B OCHOBHOM
TpeOOBAHUSAM Ha OLICHKY «5», HO TIPH 3TOM UMEET OJINH M3 HEeJIOCTATKOB:
— B UBJIOKEHUU  JONMYIIEHbl  HEOOJbIIME  NOpoOenbl, HE  HCKa3UBIIEe

MAaTCMaTUICCKOC COACPIKAHUC OTBCTA,

— AOIYHIICHBI OJMH — JABa HCAOYCTA IIPpH OCBCIICHHMHU OCHOBHOI'O COACPKAHHA

OTBCTA, UCIIPABJICHHLIC ITOCJIC 3aMCUYaHUs YUUTCIIA,

— JIONyIIEHbl OmMOKa WM Ooyiee JBYX HEJOYETOB IPU  OCBEIICHUU

BTOPOCTCIICHHBIX BOIIPOCOB HWJIM B BBIKJIAJAKaX, JICTKO HCIIPABJICHHBLIC IIOCJIC
3aMCYaHus yUUTCIIA.

Ommemka «3» cmagumcs 6 cle0yruWux Ciyyasx.

HETMOJTHO  PAacKphITO  COJEpKaHWe Marepuana (CoAep)KaHUE  HU3JIO0KEHO
dbparmeHTapHO, HE BCEr/a MOCJIEI0BATENIbHO), HO TIOKa3aHO O0Iee MOHUMAaHKE
BOIIPOCA M MPOJACMOHCTPUPOBAHBI yMCHHS, JOCTAaTOYHBIC IS YCBOCHUS
porpaMMHOro Marepuana (onpezacieHsl « TpeOoBaHHSIMH K MaTeMaTHYSCKON
MOJITOTOBKE OOYYAFOIIMXCS» B HACTOSIICH MpOrpaMMe 10 MaTEeMaTHKeE);
UMEJINCh  3aTPYJHEHUS WJIA JIONMYIICHBl OHNIMOKA B OMNpeAeNiCHUU
MaTEMaTUYECKONH TEPMHUHOJIOTHN, YePTEkKaX, BHIKIIAIKAX, UCIIPABICHHBIC TTOCIIEC
HECKOJIBKHUX HABOSIINX BOITPOCOB YUHUTEIIS;

YYCHHK HE CIPaBWICS C TPUMECHCHHEM TCOPUU B HOBOW CHUTyallMHM TpHU
BBITIOJTHCHUW TPAKTHUYECKOTO 3aJaHWs, HO BBITIOJHWI 33JIaHUS 005S3aTeTLHOTO
YPOBHSI CJIO)KHOCTH T10 JTAHHOU TEME;

Opyu  JIOCTAaTOYHOM  3HAHWM  TEOPETUYECKOTO  MaTepuaia  BbISBIICHA
HEeJI0CTaTOYHasi ChOPMUPOBAHHOCTH OCHOBHBIX YMEHHUN U HABBIKOB.

Ommemka «2» cmagumcs 6 cle0yrouux Cayyasx.

HE PACKPBITO OCHOBHOE COJIEp KaHHE YUEOHOr0 MaTepuania;

OOHapy’>KeHO HE3HaHUE YYEHMKOM OOJbIIeH WM HamOoJiee BaXKHOW YacTu
y4eOHOTo MaTepuana;

JOMYIIEHbl OMIMOKKM B  ONpPENETICHUW TOHATHH, TMPU  HCIOIH30BAHUU
MaTEMaTUYECKONH TEPMHUHOJIOTHUU, B PHUCYHKaX, 4YepTekax WiM rpadukax, B



BBIKJIaJIKaX, KOTOPbIE HE UCIPABJICHBI MOCIE HECKOJIBKUX HABOASIIUX BOIPOCOB
YUUTENS.
3. O0mas kiaaccupukanusi OIMOOK.
[Ipu onieHke 3HaHUM, YMEHUIN U HABBIKOB OOYYAIOUIUXCS CJIEAYET YUUTHIBATh BCE
omnOku (rpyObie U HErpyObie) U HETOUYETHI.
I'pyObiMu cHUTAOTCH OIIUOKU:

— HE3HAHWE ONPEACIICHUS OCHOBHBIX MOHSTUW, 3aKOHOB, IPaBUJ, OCHOBHBIX
MIOJIOKEHUN TEOPHH,

— He3HaHue (HopMyJ1, OOLIEIPUHSITHIX CUMBOJIOB;

— 0003HA4YCHUI BETUYUH, SAUHULl UX U3MEPEHUS;

— HE3HAHWE HAUMEHOBAHUW €IMHUI] U3MEPECHUS;

— HEYMEHUE BBIJIETUTh B OTBETE IJIABHOE;

— HEyMEHHUE NMPUMEHSTh 3HaHUS, aJITOPUTMBI JUIsl PEIICHUS 3a/1a4;

— HEYMEHHUE JIeaTh BBIBOJIBI U 0000IIEHUS;

— HEYMEHHE YUTaTh ¥ CTPOUTH TpaduKy;

— HEyMEHHE MOJIb30BaThCs MEPBOUCTOUYHUKAMU, YYCOHUKOM U CIIPAaBOYHHUKAMU;

— MOTepsl KOPHS WK COXPAaHEHUE TOCTOPOHHETO KOPHS;

— oTOpacbiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

— paBHO3HAYHBIE UM OIITUOKU;

— BBIYHCJIUTENbHBIC OLIMOKH, €CJIM OHU HE SIBJISIIOTCS] OMTUCKOM;

— JIOTUYECKHUE OUTUOKH.

K HerpyObIM omu0Kam cieayer OTHECTH:

— HETOYHOCTHh (POPMYJIHMPOBOK, OMPECICHUMN, TOHATUNA, TEOpUid, BbI3BaAaHHAS
HEIMOJIHOTOW OXBaTa OCHOBHBIX TMPH3HAKOB OMNPEAEIIEMOr0 TMOHATUS WU
3aMEHOM OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpauka;

— HEpaIMOHAJIBHBI METOJ pEIICHUs 3aJ]aud WU HEAOCTAaTOYHO MPOyMaHHBIN
IJIaH OTBeTa (HapylUIEHUE JIOTUKH, TOJMEHA OTACIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMU );

— HepaluoHalIbHbIE METOABI PA0OTHI CO CIPABOYHOM U APYTrOM IUTEpaTypOii;

— HEyMEHHUE peliaTh 3a/1a4u, BHIMOIHATH 33JJaHUs B OOIIEM BUJIE.

Henoyeramm sABIAOTCSA:

— HepalmoHaJIbHBIE MPUEMbI BEIUUCICHUN U TpeoOpa3oBaHui;

— HeOpeXHOE BHITIOJIHEHHE 3aITUCEH, YepTexel, cxeM, TpaduKos.
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