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HOACHUTEJIBHASA 3AIIMCKA

VYuebHniil kypc «MaremaTuka» sBISIETCS OAHUM W3 HamOoJiee 3HAYMMBIX B
IIporpaMMe CpeAHero o0Iero oOpa3oBaHMs, MOCKOJBKY, C OJHOM CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIBHYIO 0a3y JIJIsl U3yYEHUsl BCEX €CTECTBEHHO-HAYYHBIX
KYypCOB, a C JIpyroil CTOpoHbI, (POPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIILJICHUE
oOydaromuxcs Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOEHUS HMH(POPMATHUKH,
0OLIeCTBO3HAHUS, UICTOPUH, CIOBECHOCTH U JIPYTUX AUCIUIUIMH. B paMkax JaHHOTO
yuyeOHOro Kypca oOydaromiyecss OBJIaJIEBAIOT  YHUBEPCAIbHBIM  S3BIKOM
COBPEMEHHOMN HayKH, KOTopasi GOpMYJIUPYET CBOU JTIOCTHKEHHUS B MAaTEMaTHUYECKOM
dbopwme.

VY4eOHbIN Kypc MAaTEMAaTHKH 3aKJIaJIbIBAET OCHOBY JIJIsl YCIEIIHOTO OBJIAICHUS
3aKOHAMH (PU3UKH, XUMUU, OUOJIOTUH, TOHUMaHUS OCHOBHBIX TEHICHIIMIA Pa3BUTHS
HSKOHOMMKHU U OOIIECTBEHHOM KU3HH, TO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX
U(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIONB30BaTh HX IS
nanbHeero o0pa3oBaHus U B MOBCEIHEBHOW XKU3HU. B TO ke Bpems oBlajeHHe
a0CTpaKTHBIMU U JIOTUYECKH CTPOTMUMH KOHCTPYKIMSIMH MaT€MaTUKH pPa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKA3bIBATh
YTBEPIKJICHUS C MOMOIIBI0 MHAYKIHUHU U PACCYXKAAaTh AEAYKTHUBHO, MCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KPEAaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone u3ydenust yuebHoro kypca «MaTeMatrka» oOydarolirecs: moaydaroT
HOBBIM OIIBIT pPELICHUS IMPUKIATHBIX 3a1a4, CaMOCTOSTEJIBHOIO IIOCTPOCHUS
MAaTeMaTUYECKUX MOJIEJIEN pPEajbHbIX CHUTYallMd, WHTEPHPETALMHU IOTYyYEHHBIX
pELICHUM, 3HAaKOMATCS C MNpUMEpaMM MaTeMaTUYECKUX 3aKOHOMEPHOCTEU B
IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAOIIMMHUCSI MaTEMAaTUYECKUMU OTKPBITUSIMU U
UX aBTOpPaMM, PACIIMPSAIOT NPEACTABICHUS O TEOMETPUM KaK 4acThU MUPOBOM
KyJbTYpBl U (OPMHUPOBAHUE OCO3HAHHS B3aUMOCBSI3U T€OMETPHUH C OKPY>KAIOIIUM
MUpPOM; (QOPMHUPYIOT MPEICTaBICHHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEUIINX MATEMATHYECKUX MOJENAX, ITO3BOJISIIOIIMX OMNUCHIBATH M HM3y4aTh
pa3HbIC SBICHUSA OKPY’KAIOLIETO MUPA, 3HAHUE ITOHATUWHOIO aIllapaTta 1o pasaciy
«CtepeoMeTpus» y4yeOHOro Kypca TreoOMeTpuH; (GOpMHUPYIOT YMEHHS BIAICTh
OCHOBHBIMHU TIOHSITUSIMA O TIPOCTPAHCTBEHHBIX (UTYpaX W WX OCHOBHBIMH
CBOWMCTBaMH, 3HAaHUE TeopeM, (OpMyl U YMEHHE HUX MPUMEHITb, YMEHHUS
JIOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAaHAAPTHBIE CIOCOOBI PEIICHMS 3a/]ad;
GbopMHUPYIOT yMEHHS paclio3HaBaTh Ha YEPTEKaX, MOJEISAX M B PEATHHOM MHpPE
MHOTOTPAaHHHUKM W Te€jla BPAIIECHUS, KOHCTPYMPOBATh I'€OMETPUUYECKHE MOJCIIH;
pa3BHBAIOT U COBEPUICHCTBYIOT MHTEJUIEKTYyaJbHbIE M TBOPYECKHE CIIOCOOHOCTHU
oOy4aromuxcs, [03HABATEIIbHOW AaKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHUH,
KPUTHYHOCTH MBILJIEHUS, HHTEPECA K U3YYEHUIO TEOMETPHH;



VY4eOHbIll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM IOTEHLIHAJIOM,
KOTOpBI peanu3yeTcss KakK uepe3 Yy4eOHbId Marepuall, CHOCOOCTBYIOUIUI
(OpMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUs, TaK M dYepe3 crneuuduky ydyeOHOU
NEeSATENbHOCTH, TpPEOyIOme MpOJOIKUTENIbHOM  KOHUEHTPALMK  BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYE€HHBIN PE3yIbTarT.

B ocHoBe MeToiMKH 00ydeHHUsI MATEeMaTUKE JICKUT JAeTeIbHOCTHBIN MPHHIINTI
oOy4eHusl.

B crpykrype yudeOHOoro kypca «Maremarukay BBIIEICHBI CIEAYIOIINE
coJlepKaTesIbHO-METOIMYeCKUe JHHUM: «Yucna U BbIYMCICHUA», «DYHKIUU H
rpadukny», «YpaBHEeHUsT U HepaBeHCTBa», «Hauanma MareMaTnyeckoro aHamuzay,
«MHoxecTtBa W Jorukay, «lIpsMble W TMJIOCKOCTH B  MPOCTPAHCTBEY,
«MHororpannukun», «Tema  BpameHus», «BexkTopel W KOOpAMHATHI B
OpOCTpPAHCTBE», «JIBMKEHUS B MpocTpaHcTBe», «CiydyallHble COOBITHS W
BEPOATHOCTHY, «CllydyaiiHble BETUYUHBI U 3aKOH OOJBIIUX YHCEI».

Bce ocHOBHBIE comepk aTelbHO-METOJAMYECKHE JIMHUM U3Y4aloTcs Ha
NPOTSKEHUU JIBYX JeT OoOydeHHs Ha YpPOBHE CpefHero obuiero ooOpa3oBaHws,
€CTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMAaMH U
pasnenamu. JlaHHBIM y4eOHBIM Kypc SIBISICTCS WHTETPATHUBHBIM, ITOCKOJBKY
o0BbeIMHAET B ce0e coiepKaHUe HECKOJIbKUX MaTeMaTUYECKUX AUCLUIUINH, TAKUX
Kak ajiredbpa, TPUTOHOMETpPHUS, MAaTEMaTHUYECKMH aHalu3, TEOpUs MHOXKECTB,
MaTeMmaTndeckas joruka u apyrue. [lo mepe Toro, kak 00y4aromnuecs: OBiIaJ1eBaoT
BcE Oojiee MIMPOKMM MATEMaTHYECKMM anmapaToM, Y HHUX IOCJIEI0BaTENIbHO
(GopMuUpyeTCsl U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTEMaTHUUYECKYK MOJEIb
peasibHOM CUTYyalluu, MPUMEHSTh 3HAHUS, MOJTYYEHHbIE NPU H3YyYEHUU Y4eOHOTro
Kypca, [UIsl PELICHUs CaMOCTOSITENbHO C(HOPMYIUPOBAHHOM MaTeMaTUYECKOU
3a]1a4, a 3aT€M UHTEPIPETUPOBATH CBOIl OTBET.

CopnepxarenbHo-MeToAMYeCKass JUHUS «YuCla U BBIYMCIEHUS» 3aBEpIlaeT
(opMupoBaHUE HABBIKOB MCIIOJIB30BAHMSI I€UCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOI'O 001ero oopasoBanus. Ha ypoBHe cpennero obuero
oOpa3zoBaHus 0cob0oe BHUMaHUE yAemsieTcss  (HOPMUPOBAHHUIO  HABBIKOB
palMOHANBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B ceOs HCIOJIb30BAaHHUE Pa3IMYHBIX
Gopm 3amucu 4yMciaa, yMEHHE JeaTh NPUKUAKY, BBIIOIHATH HPUOTMKEHHBIE
BBIUMCIICHHS, OLIEHUBATh YHUCIIOBBIC BBIPAXKEHUS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMU. 3HAKOMblE OOYYaroIMMCS MHOXKECTBA HATypajbHBIX, IIEJBIX,
palMOHANbHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIoM W3 OSTUX MHOXECTB PacCcMaTpUBAIOTCS
CBOWMCTBEHHBbIE €My crHenupuUecKrue 3aJadyd W ONepaluu: JAeNIEHHEe Halelo,
OTIEpUpPOBAHUE OCTATKAMH HAa MHOXECTBE LEJBIX 4YHCeN, 0COoOble CBOWCTBA
palMOHANBHBIX M UPPALMOHANBHBIX YUCEN, apu(METHIECKHE OMEPAl, a TaKKe



W3BJICUCHUE KOPHS HATypaJbHOW CTENEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCE].
brnarogaps mocnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIB3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOYKHOCTSIMH WX TMPUMEHCHUS JJI PEIICHUS PAa3IMYHBIX 3a/1a4
dbopMupyeTCsl TIpe/ICTaBICHUE O €IMHCTBE MAaTEMaTHUKHA KaK HAyKd U €€ pojid B
MOCTPOCHUU MOJIeJICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJB3YIOTCS 000OIICHHE H
KOHKPETH3AIIHSI.

Jluans «YpaBHEHHsI M HEPABCHCTBA» peEaIM3yeTCs Ha MPOTSHKEHUU BCETO
o0y4yeHHss Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUs, MOCKOJIBKY B KaJIOM
pasnene IlporpaMMbl TIPEIyCMOTPEHO peIIEHHWE COOTBETCTBYIOIIMX 3ajad. B
pe3yibprate OOydYarIIuecs OBJIAJCBAIOT PA3IUYHBIMA METOJAAMHU  PEIICHHSI
paIllMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKAa3aTeIbHBIX, JIOTAPUDMHUCCKUX U
TPUTOHOMETPUYCCKUX YpaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkamux MmapaMerpsl. llogydeHHbIE YMEHUS IIMPOKO HWCIIONB3YIOTCS TIPH
UCCIIeIOBaHNN (YHKIIMHA C TIOMOIIBIO TPOU3BOJIHOM, MPU PEIICHUU TPUKIIATHBIX
3aJ1ay ¥ 3a7a4 Ha HAXOXJACHUC HAMOOJBIINX U HAMMEHBIITUX 3HAYCHUHN ()YHKIIHH.
JlanHast conmeprkaTesibHasl JTUHUS BKIIIOUACT B ce0s Takke (GOpMHpPOBAHUE YMCHHM
BBIMIOJHATE  pacuéTtel 1o  (opmysam, mnpeoOpa3oBaHHs  PalMOHATBHBIX,
UPPAIMOHAIBHBIX W TPUTOHOMETPUYCCKUX BBIPAKEHUN, a TaK)KE BBIPAKCHHI,
collepKallluX cTerneHu u Jorapudmel. brarogaps u3ydeHuio aiareOpanveckoro
MaTepuala MPOUCXOAUT JalbHEeHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaronmxcs, (OPMUPYIOTCS HaBBIKH JIETYKTUBHBIX PACCYXKIACHU,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBHUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3QPpeKTuBHbIE
UHCTPYMEHTBHI JUIsl PEHICHUS TMPAKTUYECKHMX M eCTeCTBEHHO-HAay4HBIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToANYecKass JuHUSA «DyHKIMU © TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JUHUSMUA Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a7aT MOCIICIOBATEIPHOCTh U3YUCHHS MaTepuaia. M3ydeHne cTeneHHOMH,
MOKAa3aTeNbHOM, JIOrapu(PMUIECKON i TPUTOHOMETPUIECKUX (PYHKITHI, NX CBOHCTB
U TpadUKOB, WCIOIb30BaHNE (PYHKIMI IJIs pemieHus 3a7ad U3 APYTuX Y4eOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAIH30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM OGombilioe BHHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHUS BhIpakaTh (HOpMYJaMu 3aBUCHUMOCTH MEXKITY
pPa3TUYHBIMUA BEJTMYMHAMH, HCCIEJ0BATh TOMYyYEHHBbIE (YHKIIMH, CTPOUTH HX
rpaduku. MaTepuan 3Toi coaepKaTeTbHON JTMHUY HAIlCJICH Ha pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJISONINX BHIPAXKATh 3aBUCUMOCTH MEX/Ty BETMIYNHAMU B PA3THIHON
dbopme: aHAIMTHIECKOH, rpadrdeckoit u ciaoBecHO. Ero n3ydenne crmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUJIEHUS, CHOCOOHOCTH K OOOOIECHHIO U
KOHKPETH3AINH, UCTIOTH30BAHUIO aHAJIOTHA.



CopnepxarenbHas nuHusl «Hauyana mMaTeMaTHyecKoro aHajiv3ay MO3BOJIAET
CYIIECTBEHHO PACIIUPHUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a]ad,
JAOCTYMHBIX OOYYaloIUMCS, TaK KaK y HUX TOSABIAETCS BO3MOXXHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKUMNA, ONpenensiTh HMX HauOOJIbIIME WU HaUMEHBIINE
3HAYCHHsI, BBIYHMCIATH TUIOMAIN (GUTYp U OOBEMBI TeN, HAXOAUTH CKOPOCTH H
yckopeHusi TporieccoB. JlaHHas coaep)kaTenbHas JMHHS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKHX MOJENed peanbHbIX CHUTYaIllHui,
MO3BOJISIET HAXOAUTH HAMITyUIllee PEeIICHUE B TPUKIIATHBIX, B TOM YHCIIE COLUATBHO-
HSKOHOMHMYECKHUX, 3a7adyax. 3HAaKOMCTBO C OCHOBAMHM MaTEeMaTHYECKOro aHajnu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTMUECKOTO U KPEaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHMH pAclO3HABATh TPOSIBICHHUS 3aKOHOB
MaTeMAaTHUKH B HayKe, TeXHUKE U UCKyccTBe. OOyJaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKU KaK HAaykd, U 00 X
aBTOpax.

CopeprkarenbHO-MeTOANYECKas: TUHUS «MHOXKECTBa U JIOTUKa) BKJIIOYAET B
ceOsT AJIEMEHTHl TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTHKH. TeopeTHKO-
MHOKECTBCHHBIC TIPE/ICTABJICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHONH MaTeMaTUKH
U TIpe/uiaraloT Hanboyiee YHHBEPCAIbHBIN SI3bIK, OOBEAMHSIONMIUNA BCE pa3Jeiibl
MaTeMAaTUKU W €€ TPWIOKEHUN, OHU CBS3bIBAIOT pa3HbIE MaTEeMAaTUYECKHUE
OUCUMIUIMHBL M UX MPWIOKEHHs B enuHoe uenoe. [loaTomy BakHO JaTh
BO3MOYKHOCTh OOydYaroleMycsi TOHUMaTb TEOPETUKO-MHOXECTBEHHBIH SI3bIK
COBPEMEHHON MAaTeMaTUKU M UCIOJIb30BaTh €ro JJIsl BBIPAKEHUS CBOMX MBICIEH.
JpyruM BaXKHBIM TPU3HAKOM MAaTEeMaTHUKU KakK HayKu cJeQyeT MpU3HaTh
CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHWW W CJIEJOBaHUE ONPEACIECHHBIM
OpaBUjaM  IOCTPOEHHS  JOKa3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMAaTUYeCKOW JIOTUKU CHOCOOCTBYET pPa3BUTHUIO JIOTMYECKOI'O MBIIIICHUS
00y4aroUmXxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKU KPUTHUECKOT'O MBIIIJICHUS.

Copnepxxanue nuHun «CirydaifHble COOBITHS U BEPOSITHOCTHY CIIY)KUT OCHOBOI
s (GOpMUPOBaHUS TPEACTABICHUN O pacHpeeIeHUH BEPOSITHOCTEH Mexay
3HAYCHUSIMH CITy4ailHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HeoOXoauma Kak 0aza i
M3yYEHUs 3aKOHA OONBIINX Yncel — PYyHIaMEHTAJIbHOIO 3aKOHA, ACHCTBYIOIIETO B
npuUpoJie U OOIIECTBE M UMEIOIIEro MaTeMaTuyeckyto popmanuzanuio. CaM 3aK0H
OOJNBIINX YHCEN MpeIaracTcsi B O3HAKOMHUTEIbHOW (QopMe € MUHUMAJIbHBIM
UCIIOJIb30BaHUEM MaTeMaTH4YecKoro (popmanusma.

Tembl, cBsi3aHHBIE C  HENPEPBHIBHBIMU  CIy4YailHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHUMAaHHE LIKOJBHUKOB Ha OMHMCAHUU M M3YYCHHH CIy4YailHBIX
SBJICHUI C TOMOIIBI0 HENMpPEepBhIBHBIX (PyHKUMNA. OCHOBHOE BHUMAaHHE YACISETCS



MOKA3aTeJIbHOMY U HOPMAJIbHOMY pacHpeiesieHUusM, MPU 3TOM MpeAnoaraercs
03HAKOMUTEIBHOE N3yUEHUE MaTepuasa 0e3 10Ka3aTesIbCTB IPUMEHAEMBIX (DAKTOB.

B yueOHOM kypce «MaTeMaTuka» IpUCYTCTBYIOT OCHOBBI MAaTEMATUYECKOIO
MOJICJIMPOBAaHMS], KOTOpPbIE MPHU3BAaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOEHUSI MOJENIed peajbHbIX CHUTYallMil, HCCJIEJAOBAHMUS JTUX MOJENEH ¢
MOMOIIBIO amnmnapara MaTEeMaTUKH, WHTEPIPETAlUU IOJIYyYEHHBIX pPe3yJbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXKIbIH U3 Pa3AelioB MPOrPAMMBI, MOCKOJIBKY BEChH
Marepuasl y4eOHOro Kypca IIMPOKO HCIONb3YEeTCS JUIsl PEIICHHs] MPHUKIaAHBIX
3anay. [lpu pemeHun peanbHbIX MPAKTUYECKHUX 3a7a4 00ydYaroluecs pa3BUBAIOT
HAO0JII0IaTETbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh ~ aHAJIOTMIO, 0000maTh W KOHKPETU3UPOBaTh  MpOOJEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEUICHUS MNPHUKIAAHBIX 3a7ad
OpraHu3yeTcsl B IpoLecce U3yueHus: BceX TeM yueOHoro Kkypca «MatemaTuka.

Ha uzydenue yuebHoOro kypca «Marematuka» oTBonutca 544 yaca: B 10
kiacce — 272 gaca (8 yacoB B Henento), B 11 kimacce — 272 gaca (8 4acoB B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble 4ncna. PanuoHanbHbIE W HUPPANMOHAIBHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEIT JIJIs1 PEIICHUS TPAKTHUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiictBa jorapudma. JlecsiTUUHbIE W HaTypajibHBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJICH C ocTaTKOM. Teopema be3y. MHorousneHs ¢ nienbivMu ko3 uiimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellIeHne TpPUroHOMETPUIECKUX YPABHEHHUIM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIVMHEMHBIX ypaBHEHUU. PellleHue NpPUKIAIHBIX 3aJa4 C IIOMOIIBIO CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1ayd U3 Pa3IMYHbIX 00J1acTel HAYKU U peaibHOM KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactb ompenenaeHUs ¥ MHOXKECTBO 3HaueHuM ¢yHkuumu. Hymu QyHkimu.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U Jjorapudpmuyeckas (yHKIMH, UX CBOMCTBA M TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTtopusi BO3HMKHOBEHHUS MaTEMaTHMYECKOTO aHAIM3a Kak aHaiau3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHToB. lcnonb30BaHWE NPOTPECCHMU ULl  PELICHUS pEealbHBIX 3a1ad
IIPUKJIATHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUIsl PELICHHs] HEPAaBEHCTB. l[IpuMeHeHMe CBOWCTB HENPEPHIBHBIX
(GyHKUMN 11 penieHus 3a1a4.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHOXecTBO, onepaluuyd HaJ MHOKECTBAMHM M HUX CBOWCTBa. Jluarpammel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMMCAHUs PEAJbHBIX MPOLECCOB W SBICHMM, MpPU PEIICHUU 3a4ad U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM TMOCTPOSHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIIECICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue IMpsAMBIX B IMPOCTPAHCTBE: IIEpPECEKAIOLIUeEcH,
napajulelIbHbIE W CKpeluBaronuecs ImnpsMble. [Ipu3Haku CKpelMBarOIIUXC
npsAMbIX. [lapaiieabHOCTh NPAMBIX U IUIOCKOCTER B IIPOCTPAHCTBE: MapaJUICIIbHBIC
IIPsIMBIE B IIPOCTPAHCTBE, M1ApAUIEIIBHOCTD TPEX NMPAMBIX, [TApaUICIIBHOCTD MIPAMOU
U 1uiockoctu. IlapamienpHoe M LEHTpalbHOE IMPOEKTHPOBAHHUE, H300paKeHHUE
¢uryp. OcCHOBHBIE CBOICTBa MNapajUIeIbHOTO MpoeKTHpoBaHus. M3o00paxeHue
Guryp B mapasuieabHON MPOEKIMH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy IPSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEN: MapalleIbHbIe
IJIOCKOCTH, CBOWCTBA MapaJuIeIbHBIX IJIOCKOCTEM. [Ipocreiimme
IPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TETpa’ap, Hapajliesenuie],
MOCTPOCHUE CEUCHUH.

[lepneHAUKYJIAPHOCTD NPAMOW U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IMPSAMBIC MapaJUICIbHbIE W IEPIEHIUKYJAPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOW M IUIOCKOCTH, TEOopeMa O MpsAMOU
NIEPIEHANKYJIIPHON IIJIOCKOCTH. OproroHanpHOE IIPOEKTUPOBAHHUE.
IlepneHaUKyIIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 10 TIIOCKOCTH, MPOEKIUS (PUTYPBI HA IUIOCKOCTh. lepreHauKyaspHOCTh
IJIOCKOCTEM: MPHU3HAK MEPIEHAUKYISIPHOCTU JBYX IUIOCKOCTEH. TeopemMa o Tpéx
IIEPIEHNKYJIAPAX.



YIael B IPOCTPAHCTBE: YrOJl MEXAY IPSAMOW U IIOCKOCTBIO, ABYI'PaHHBIN
YIoJI, JIMHEUHBIM yrojl ABYIPAHHOIO yria. TpEXrpaHHbId U MHOTOIPAaHHBIEC YTJIbL.
CBOICTBA IJIOCKHUX YTJI0B MHOTOTPAHHOIO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JJI TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHHuka. IIpusma: n-yrosipHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBasl M MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsAMOYTroJbHBIM Napauieenune] U ero ceorcTBa. Kpartuaitimue
OyTH Ha MHOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMa [lucdaropa. [lupamuna: N-yroybHasi nupaMuia, NpaBUibHas U yceUEHHas
nupamuabl. CpoiicTBa pédbep M OOKOBBIX TIpaHe NPABUIHLHOW MNUPAMUJIBIL.
[IpaBuyibHBIE MHOTOTPAHHUKH: IpaBWIbHAs MpHU3Ma W MPaBWIbHAS NUPaMUIA,
NpaBWIbHAS TPEYToJibHAs MUPAMUIA U TPaBUIIbHBINA TeTpasap, kyO. [IpeacraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAYP, TOJACKAdP U UKOCABP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pE&Opa, JauaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH TMPSMON MPHU3MBI,
IUIOIIAa/Ib OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsiMOii ipu3Mbl. [nomansb
OOKOBOM TIOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW NHPAMUJIBI, TEOpEMa O
IUIOLIAIN YCEYEHHON TUPAMU/IBIL.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM  IPaBUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napajulelIelnIe1a, CUMMETPUsS IPABUIBHBIX IIPU3M, CUMMETpPHUs IIPAaBUIBHOU
IUpaMUIBbI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IUIMHA HEHYJIEBOTO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M  IIPOTUBOIIOJIOXKHO
HaMpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMHU: CIIOKECHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHME BEKTOpAa Ha
gucyio. CBOMCTBA CI0KEHUsI BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpA Ha YHCIIO.
IlonsiTe KOMIUTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHHH BEKTOpa IO TpEM
HEKOMIUIAHapHbIM  BeKTopaM. [IpsAmoyrosbHas  cucremMa  KOOpIMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHAaTaMU TOYEK. YTOon Mexay Bekropamu. CKalgpHOE NpOU3BEACHHE
BEKTOPOB.

[IpencraBineHnne JaHHBIX C TOMOINbIO TaOnuim u jauarpamMm. CpenHee
apumeTnyeckoe, MeAMaHa, HAWOONbIIEe M HaWMEHBIIEEe 3HAYCHHs, pa3Max,
JUCHEPCHS U CTAHJIAPTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.



Crny4aliHble SKCIIEpUMEHTHI (OMbBIThI) U CIIy4alHbIE COOBITHS. DJIeMEHTapHbIe
coObITUs (Mcxobl). BeposaTHOCTh ciaydailHOro coObITHS. BauM30CcTh 4acToOThl U
BEPOSITHOCTU cOObITUI. CyyaiiHbI€ ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU.  BeposTHOCTH  COOBITUH B ONBITaX C  PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu HaJ COOBITUSAMU: MIEpECeUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIC
coObITHs. Jnarpammel Ditnepa. @opMyiia CloKEHUS BEPOSATHOCTEM.

VYcioBHas BEPOATHOCTH. YMHOXKEHUE BEPOSATHOCTEW. [lepeBo CilydaiiHOTO
skcriepuMenTa. @opmyiia moHoM BeposiTHOCTU. HezaBucumble coObITHS.

KomMOunatopHnoe npaBuiio ymHoxkeHus. IlepectranoBku u ¢pakropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6unoma HeroroHa.

bunapHbIil ciydaiiHblil ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanusa. Cepuss HE3aBUCUMBIX HCIHBITAHUW 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyvaitnas  BenunuuHa. Pacnpenenenue  BepodTtHocte.  [{uarpamma
pactpenenenusa. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmmi oOmui nenurens (manee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMa EBkinaa s peuieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalud C KOMIUIEKCHBIMH
yuciamu. M3o00paxkeHue KOMIUIEKCHBIX YHCEJI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIECTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METO/Ibl PEIICHHUS CHUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpumeneHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3a/1a4 ¥ 3aJ1ad U3 pa3InyHbIX 00JacTel HaAyKU U peaJbHOMN KU3HU, UHTEPIIpPETaALIUs
MOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'paduueckre MeToanpl pelIeHUS ypaBHEHHH W HepaBeHCTB. [ 'paduueckue
METO/]Ibl peILIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbhIE BO3HHMKAIOT NMPHU PEIICHUU 3aJady W3 JAPYTHX Y4COHBIX
IPEMETOB U PEATBHOM JKU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpuMeHeHue MPOU3BOIHON K MCCIEIOBaHHUIO (PYHKIIMM HA MOHOTOHHOCTH U
KCTpeMyMbl. HaxokaeHne HanbobIIero 1 HAMMEHBIIIET0 3HaYeHUM HEeTIPEePhIBHOMN
(GYHKIIMU Ha OTpE3KeE.

[IpuMeHeHnEe NPOW3BOAHON Ui HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpan. ['eomeTpruuecknii CMbICT HHTETpaia. Beiauciaenue onpeaenéHHoro
uHTerpana o gopmyne Hetotona-JleiiOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATbHBIX TMPOILECCOB C TOMOIIbI0 AuddepeHITHATEHBIX
YPAaBHEHHUM.

Tesa Bpamenust

[lonsiTus: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsi TMOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTh, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHJP, KOHYC, yCeU€HHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxenue cheps
U IJIOCKOCTH, KacaTeiabHas TUIOCKOCTh K cepe. M3o0pakeHne Ten BpamieHus Ha
miockocTu. Pa3BépTka munuuapa u konyca. Cummerpus cepsl U mapa.

O6béM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunega u ciueactBus u3z He€. OObEM mnpsamoill u



HAKJIOHHOM MpPU3MBI, IWIMHIpA, TUpaMuabl U KoHyca. O0BEM mapa U 1mapoBOTro
CerMeHTa.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKa,
ONMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAaHHMK WJIH TEJO
BpallCHMUS.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME O0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nonoousix ¢uryp. IlpeobpazoBanue mnogoOus, romoteTtus. Pemienue 3amauy Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceyeHUt MHOTOIPAHHUKOB U T€J BPAIICHUS: CEYEHUS LIMITUHAPA
(mapajmienbHO M NEPIEHIUKYISIPHO OCH), CEYEeHHs KOHyca (mapajieibHble
OCHOBAaHUIO U TIPOXOJISAIIME Yepe3 BEPIINHY), CEUSHHS 11apa, METObI TOCTPOCHUS
CEUYCHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILEH MIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BexkTopsl B npocTpanctse. Onepaliuu HaJl BeKTopaMu. BekTtopHoe yMHOKEHHE
BeKTOpOB. (CBOIICTBA BEKTOPHOrO yMHOXEHHs. IIpsMoyronpHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PaznokeHue BeKTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH T€OMETPHUECKHUX 3a/1a4.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBolicTBa JBIWKECHHWH. Buabl JIBWKEHUHN: TapauIeNbHBIA IEepPEeHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAasT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OXXMJAHUE, JHCIEPCHUs W CTaHJAPTHOE OTKIOHEHue. llpumepsl npumMeHeHus
MAaTEMaTHYECKOr0 OKHUAAHUs, B TOM YMCIE B 3aJa4ax U3 IIOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OMHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
0’KMJAHUE CYMMBI CIIy4YalHbIX BEJIMUYUH. MaTteMaTnueckoe 0KUJaHUE U JUCIIEPCUS
F€OMETPUYECKOTO U OMHOMUAIIBHOTO paCcIpeIeICHUI.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, NPUPOJEC M OOIICCTBE.
Br160po4HBIN METOT UCCTIEAOBAHUIMA.

[IprmMepsl HEMPEPBIBHBIX CIIy4alHbIX BeNUYUH. [[oHATHE O MIIOTHOCTH
pacripeneneHus. 3agauu, IpUBOASIINE K HOpMaIbHOMY pacnpeaenenuto. [lonarue
0 HOPMAaJIbHOM pacHpeAeICHUH.









INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI,  ONPOCHI W JPyroe), yMEHHUe
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IECHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOopMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pPOBOro M 6€30MacHOro 00pa3a >XKH3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIIHLHOM €S TEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KHU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb  AKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, MIAHUPOBAHHE IIOCTYNMKOB W OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTeMaTHYECKOM
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JICATEILHOCTh HHIUBUAYAIBHO U B TPYTIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(UKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYHE,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro o0ObeKTa, sIBJIICHUsA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS TI0 XOJy pEIICHUs 3aJayw,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHHSMH APYTHX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS € Yy4€TOM 3a]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
YIETOM MUMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTata PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIHM B YCIOBHIM, OOBSCHATD MPUINHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYeOHBIX 3ajad4, MPUHUMATh IIeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHAIBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OINEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOMH,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W €ro reoOMETPUYECKU CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IIOMOLIBIO MAaTpUL] U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jorapupMoB TUISt npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI A IPeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (QYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEpUPOBaTh TMOHATHSIMH: YETHbIE H HEUETHBIC (QyHKIHH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, IpauK CTENEHHOM (YHKUMU C HATypajlbHBIM M LIEJBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOCHUE UX IPA(PUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesieJieHue TPUrOHOMETPHUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHH JJIsl PELICHUS pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHaju3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUSIMU: HEMPEPBIBHBIE (DYHKIIMH, TOUKHU pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a4a4 U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOO/IHO OIEpUpPOBATh IMOHATUSIMU: OIpEAENIEHUE, TEOpeMa, YpaBHEHME-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUYECKOI0 00BbEKTA, J0Ka3aTeIbCTBO, PABHOCUIIBHBIE
ypaBHEHUS 1 HEPaBEHCTBA.

o0yyaroUIuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBaTh OCHOBHBIMU TIOHATUSMU CTEPEOMETPUHU TPHU
pelleHny 3aa4 U IPOBEACHUN MAaTEMaTHUECKUX PacCyKICHH;

e IPUMEHATH AKCUOMBI CTEPEOMETPUHM U CIEJCTBUS U3 HUX IPU PELIECHUU
reOMEeTpUYECKUX 3a]1a4;

e KJacCHU(QHUIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, MIPSIMBIX U INIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO ONEpPUpPOBAaTh MOHSATUSIMHU, CBSI3aHHBIMU C YIJlaMd B
IPOCTPAHCTBE: MEXKIAY HPSIMBIMH B MPOCTPAHCTBE, MEXAY MPSMOH H
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMH C MHOTOTpaHHUKaMHU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHUKOB (MpU3Ma,
nupaMuzia, NpSMOYTOJIbHBIN Mapaiesenunesn, Kyo);

e KJacCH(PUIMPOBaTH  MHOTOTPAaHHHUKH, BbIOMpass  OCHOBaHUSA  JJIs
KJIaCCH(UKAITIH;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOT'OI'PaHHHUKOB TUIOCKOCTBIO;



e BBINOJIHATH napajuienbHoe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBAaHKE (QUTYP Ha MIIOCKOCTh, BBITTOIHATH U300pakeHus puryp Ha
MJI0CKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB Pa3IWYHBIMH METOJAMU, BBIMIOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
nupamMu/ia), TEOMETPUUECKUX TEJl ¢ MPUMEHEHUEM (POpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUHU (PUTYPBI;

e CBOOOJIHO OMEpUPOBATh MOHSATUSMU, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUX OTHOLICHUH W
HAXO0XJICHHE TEOMETPUUYECKUX BEJTUUYHNH, TPUMEHSISI U3BECTHBIE METO/IbI PU
pEIIeHNH MaTeMaTHYEeCKUX 3a7ad TMOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOHOCTH;

e TMPHUMEHATHh MPOCTEHIINE NPOrpaMMHBIE CpEACTBA M IJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKaTh, MpPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHBIE CUTyallud, NPUMEHSATh W3yUYECHHBIE MOHITUS B
nporecce MOMCKa  PEIIeHHs  MaTeMaTH4ecKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEaNbHbIE CUTYallMH Ha SI3BIKE T€OMETPUH,
UCCJIEA0BaTh MOCTPOCHHBIE MOJIEIU C UCIOJIb30BAHUEM T'€OMETPHUECKUX
MOHITHA W TEOpeM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e WMETh MpEJCTaBICHHUS 00 OCHOBHBIX dSTalax pPa3BUTHA TEOMETPUM Kak
COCTaBHOU 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOIOTHH.

Yurtath ¥ CTPOUTH TAOIUIIHI U JTUATPAMMBI.

OmnepurpoBaTh MOHATUSAMU: CpeHEE apuMeTnIecKoe, MeinaHa, HanooJbIlee,

HavMEHbIIIEE 3HAUCHHE, pa3Max MacCHBA YMCJIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U Ciy4yalHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIA HCXOJ) CIYYalHOIO OIbITA;
HaXOJIUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOXHBIMU CITyYalHBIMU COOBITUSIMH,
HaxoOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUH B M3YYEHHBIX CIIy4yalHbBIX
AKCIIEPUMEHTAX.



Haxonuts 1 popmynupoBaTh COOBITHS: IEpeceUeHre U 00beIMHEHUE TaHHBIX
COOBITUN, COOBITHE, TMPOTUBOIOIOKHOE JIAHHOMY COOBITHIO; TOJIb30BaThCS
auarpaMMamu Jitiepa u (opMyson CI0KEHHS BEPOSATHOCTEN MpU PEIICHUH 3aau.

OnepupoBaTh MOHATHUSIMU: YCJIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HAaXOAUTh BEPOATHOCTHA C MOMOIIBIO MpPaBUIAa YMHOKEHHUS, C MOMOIIBIO JepeBa
CIIy4alHOTO OIBITA.

[TpuMeHsaTH KOMOUHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUU 3a/1a4.

OnepupoBaTh TOHATUSMH: HCIBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEPUs
UCTIBITAHUN, yCHEX M HeyJaya; HaXOJUTh BEPOSTHOCTU COOBITUM B CEpUH
HE3aBUCHUMBIX UCTIBITAHUH IO MEPBOrO yCIieXa; HaXOUTh BEPOSATHOCTH COOBITUI B
CepuHU UcnbITaHUNU bepHyiu.

OnepupoBaTh  NOHATUSIMH:  CllydailHass  BEJIMYMHA,  PACIPE/ICIICHUE
BEPOSITHOCTEH, AUarpamMma pacrpeacicHusl.

K xonmy ob6yuenus B 11 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIINE
IpeAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMmbl Y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BIYMCICHUS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSAMHU: HATYPATBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HATypaJIbHBIX U ILIEJIBIX YHCEJI, UCIIOJIb30BATh NMPU3HAKH JIEIMMOCTH LEJbIX YUCEN,
HOJl m HOK HaTypanbHBIX 4YuCeN AJisl PEUICHUs 3aj]ad, MPUMEHSATh aJITOPUTM
EBxnupna;

CBOOOJHO OMEpPUPOBaTH TMOHSATHUEM OCTaTka MO MOMAYJIO, 3alKChIBATh
HATypaJIbHbIEC YMCJIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOJTHO OINEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTABISITh KOMIUIEKCHBIE YHCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMONHITH apu(METUUECKHUE ONEepalid ¢ HUMU H
MU300paXkaTh HA KOOPJAUHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MMOKa3aTeNbHBIE H
norapuMUYECKUEe HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCUJIBHBIX [IEPEXOJI0B;

OCYLIECTBIISITh OTOOp KOPHEH TMpU PEIIEHUHd TPUTOHOMETPHUECKOTO
YpaBHEHUS;

CBOOOJTHO OTMEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXomumble  (OPMYJIBI T PEIICHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMU: CUCTEMa U COBOKYITHOCTh YPAaBHCHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOAUTh PEIICHUS



CHCTEMBI U COBOKYITHOCTEH paIlOHATBHBIX, HPPALUOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu()MUUECKUX YpaBHEHHI U HEPABEHCTB;

pemaTth paloHaNbHbIE, uppaluoHaIbHbIE, NOKa3aTeNbHBIE,
gorapuMUUecKue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
COJIepIKaIIfe MOAYJIH U TTapaMeTphI;

NPUMEHSATH TpaduUecKre METO/IbI I PEIICHUS] YpaBHEHUI 1 HEPABEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpaMu;

MOJICIMPOBATh pEajbHBbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQKCHUS, YpaBHEHWS, HEPAaBEHCTBA M HX CHCTEMBI IO YCJIOBHIO 3a/1ayW,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJETM C HCIOJIB30BAaHUEM armapara aireophl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yNIbTaT.

DYyHKIUHN U TPAPUKU:

CTpOUTHh TpaduKH KOMMO3HIHNKA (PYHKIHH C TIOMOIIBIO JIIEMEHTApHOTO
MICCIICJIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKIIHIA;

CTPOHTH T€OMETPUIECKIE 00pa3bl ypaBHEHUI U HEPABCHCTB HA KOOPAMHATHOM
TUIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATH TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKUX
byHKIM;

OPUMEHSATh (QYHKIUU I MOJIETUPOBAHMS U MCCIEIOBAaHUS pPEabHBIX
IIPOIIECCOB.

Hauayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HAUMEHbIIIee 3HaueHUs QYHKIUHU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro pEIICHUs B
NIPUKJIAIHBIX, B TOM YHCII€ COIMAIbHO-DKOHOMUYECKUX, 3a/1a4ax, A ONpeeIeHUs
CKOPOCTH M YCKOpPEHHUS TMpoIiecca, 3aaHHOro GopMyIIoi min rpagukom;

CBOOO/IHO OMNEpUPOBATh MOHATHUSAMHU: IEPBOOOpa3Hasi, OINpeAeTEHHBIN
WHTETpaj, HAXOAWTh TEPBOOOPA3HBIE JIIEMEHTAPHBIX (DYHKIHA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAMUTh TUIOMIA/IN IJIOCKUX PUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh MpPEACTAaBIECHUE O MAaTeMaTHYEeCKOM MOJCIMPOBAHUU Ha MpUMEpE
coctaBiieHus MU epeHITNATbHBIX YPaBHEHHUI;

pemats MPHUKIAIHBIE 3a7auyd, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAIN3a.

00y4Jaroluiicss HAy4YuTCsi:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(epruyeckoll MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3aMMHOE PacIoyiokeHue c(hephl U MITIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIIMSMHU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEpTEKaX U PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUN OT TOYKH J10 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, LEHTPAJIbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO Y MPOXOSIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JIOKa3bIBaThb TEOMETPUUYECKUE YTBEPKIACHUS,
e TMPUMEHSTH TreoMeTpuyeckue (PakTbl JJIs PEIICHHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;
e pelmarb 33aJa4Yd Ha JOKA3aTEJIbCTBO MATEMATHYECKUX OTHOLICHUH W
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;
e IIPUMEHATH MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;
e IIPUMEHSATH MTOJYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATIU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pealibHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;
e WMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.
CpaBHUBaThb  BEPOSITHOCTM  3HAYEHUM  CIydYallHOW  BEJIMYMHBI 1O
pacCIpeieNIEHUIO WIN € IIOMOIIBIO TUArPaMM.
OnepupoBaTh MOHATUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOAUTH IIPUMEDHI,
KAaK IPUMEHSETCS MATEMaTUYECKOE OXXHJAHUE CIy4YaliHOM BEJIIMYMHBI HAXOJWUTh
MaTeMaTUYECKOE 0XKUIAHUE 10 JAHHOMY PACIPENCICHHUIO.
Nmets mipeicTaBiieHne 0 3aKOHE OOJIBIITUX YUCE.
NmeTs npencraBieHre 0 HOPMaAJIbHOM PACIIPEICIICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
Kourpoububie | IlpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoTsbI
MHOKecTBO HGfICTBI/ITCJIBHBIX
yucesl. MHOTOYJICHBI.
1 PanvoHnaneHbIE ypaBHEHUS U 24 1 1 https://resh.edu.ru/?ysclid=Im70ohcsx1z591171010
HepaBeHCTBa. CUCTEMBI
JINHENHBIX YpaBHEHUHN
OyHKIMU U TpadUKH.
2 CrenenHas GyHKIHUS C LEIBIM 12 1 1 https://resh.edu.ru/?ysclid=Im7ohcsx1z591171010
roKasaresemM
ApubmMernueckuii KOpeHb N-0it
3 crenenu. UppanuoHansHbie 15 1 1 https://resh.edu.ru/?ysclid=Im70ohcsx12591171010
ypaBHEHUS
I1 e . .
4 OKasaTeILHas yHKLIA 10 1 1 https://resh.edu.ru/?ysclid=Im70ohcsx12591171010
[TokazarenbHble ypaBHEHUS
J e . .
5 orapHpMHHCCKas yHKLIA 18 1 1 https://resh.edu.ru/?ysclid=Im70ohcsx12591171010
Jlorapudmuueckue ypaBHEHUS
T .
6 PUTOHOMETpHHCCIIE 22 1 1 https://resh.edu.ru/?ysclid=Im70ohcsx12591171010
BBIPKEHUS U YPABHEHHUS
I1 .
7 OCTICAOBATEILHOCTH 1 10 1 1 https://resh.edu.ru/?ysclid=Im7ohcsx1z591171010
Iporpeccun
H . .
8 CTIPCPLIBHBIC (yHKLLIH 20 1 1 https://resh.edu.ru/?ysclid=Im7ohcsx1z591171010

IIpounsBoaHas



https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010
https://resh.edu.ru/?ysclid=lm7ohcsx1z591171010

[ToBTOpenue, 060061ICHNE,

9 N 5 https://resh.edu.ru/?ysclid=Im7ohcsx1z591171010
cucreMaTtmni3aluda 3HaHUU

10 BBenenue B ctepeoMeTpuio 23 https://resh.edu.ru/?ysclid=Im7ohcsx1z591171010
Bza 0€ PACITIOJIOKEHNE

11 HMHOE PacTIoNIONEHH 6 https:/resh.edu.ru/?ysclid=Im7ohcsx12591171010
NIPSIMBIX B IIPOCTPAHCTBE
I1

12 apannenLVH OCTD HPAMBIX H 8 https://resh.edu.ru/?ysclid=Im70ohcsx12z591171010
TJIOCKOCTEH B IIPOCTPAHCTBE
IlepnennukyiasspHOC

13 prict yu PHOCTE HPAMBIX 25 https://resh.edu.ru/?ysclid=Im70ohcsx12z591171010
Y TUTOCKOCTEH B MPOCTPAHCTBE

14 VYTl 1 paccTOsIHUS 16 https://resh.edu.ru/?ysclid=Im70ohcsx1z591171010

15 MHoOrorpaHHUKu 7 https://resh.edu.ru/?ysclid=Im70ohcsx1z591171010
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