MHWHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOM ®EJNEPAIIIN
MuHuCTEPCTBO 00pa30BaHMsl, HAYKH U MOJIOIexkHOI mosuTuku KpacHogapckoro kpas
Ynpagsienue 00pazoBaHusi AIMUHUCTPALMH MYHHIMIIATbHOI0 00pa30BaHus
JAnHCcKOM paiioH
MyHuuunaabHOe AaBTOHOMHOe 00111e00pa3oBaTe/IbHOe YUpekIeHne MyHUIMIAIbHOT0
oOpasoBanus JInnckoii paiion «Cpennsisi o0meo0pa3oBareibHas mKoja Nel umenu I'epost
Poccuiickoii ®enepauun Typkuna Anapes AjlekceeBHYa»

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBogutens HIMO 3amecTuTeNnb AUPEKTOpa Mo JrpeKTop MKOJIbI
YUHUTEIIEH MaTEMAaTUKU YBP
Jonmosa T.A. Kunemyta O.A. Bynatosa JLII.
ITpoTtokou Nel IIpoTtoxom Nel IIpuxas
oT «30» aBrycta 2024 . ot «30» aBrycta 2024 .

or«"_ "»w__ 2024r.

Moanvican: Bynatosa Nnus MeTposra
DN: C=RU, S=Kpacropapckwit kpaii, L=[uHckasi cT-ua, T=[lupextop, O
MYHULINANLHOE ABTOHOMHOE OBLEOBPASOBATEINIEHOE quE)KnEHME

5 | I I B M I I M ﬂ MYHULIMMANBHOTO OBPA30BAHNS AHCKOW PAMOH ™CPEAHAA
OBUWEOBPA3OBATESBbHASA LWWKOJA No. 1 UMEHW I'EPOﬂ POCCUNCKON
OEAEPALIM TYPKVMHA AHOPESA ANIEKCEEBUYA™", CHUNC=00229379425,
VIHH 233002105506 E=schooll@din.kubannet.ru, G=| ﬂMJ’Mi MetposHa, SN=Bynatosa,

CN=Bynarosa flunus MeTposHa

OcHoBaHve: 51 SBNSIOCk ABTOPOM 3TOTO AOKyMEHTa
Mecr Mecto

Heraca0a 0516 145708

PABOYASI IPOTPAMMA 77"

yueOHoro npeamera «Maremaruka. bazoBblii ypoBeHb»
1utst ooyvaromuxcst 10-11 kmaccoB

[Tporpamma paszpaborana B coorBerctBur ¢ ®I'OC COO
- ¢ yuérom Paboueil mporpaMmel yuyeOHOro Kypca «Anredpa M Hayajla MaTeMaTHYECKOIro
ananm3a. bazosiit ypoern» (ID 4536666) mist oOyuarommxes 10 — 11 kimaccos;
- ¢ yuetroM PaOoueili nporpammsl (ID 4536233) yuebnoro kypca «l'eomerpus. ba3oBblil
ypoBeHb» Jutst oOyuatomuxcs 10 — 11 kmaccos;
- ¢ yuerom Paboueit mporpammer (ID 4537157) yaebnoro xkypca «BeposTHOCTh U CTaTHCTHKA.
bazoBelit ypoBeHb» i1 oOyuatomuxcst 10-11 kmaccos.

CocraBuTenb: YUUTENIb MATEMATUKU
KanmazoBa Upuna AnekceeBHa

ct. JInnckasn 2024



Pabouas nporpamMmma y4eOHOro Kypca «AJjredpa u Ha4yajia MaTeMaTH4€eCKOro
aHaJu3a» 0a30BOr0 YPOBHS

MOACHUTEJIBHAA 3AIIUCKA
[Iporpamma pa3zpaborana Ha ocHOBe DeepaaIbHOTO rOCYAapCTBEHHOT0 00pa30BaTeIbHOIO
CTaHJapTa CpeaHero oodmero oOpa3oBaHMs, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH,
NPEABSABIAEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHUCKOTO 00pa30OBaHUSL.
PeaJII/I3aLII/I51 IporpaMmabl o0ecreunBaeT OBJIaACHUC KIIFOYCBBIMHU KOMIICTCHIIUSIMU,
COCTaBJSIFOIIMMUA OCHOBY JUIsSi CaMOPa3BUTHS W HENPEPHIBHOTO 00pa30BaHMUs, IEIOCTHOCTb
06H.[eKy.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O pa3BUTHA JIMYHOCTH 06yqa}0mnxcsl.

HEJIX N3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajma MaTeMaTH4YECKOIO aHalIM3a» SIBJIAETCS OJHUM M3 Hauboiee
3HAUYMMBIX B MpOrpaMMe CTapUIeil IIKOJIbl, IOCKOJIbKY, C OJHON CTOpPOHBI, OH OOECIeunBaET
UHCTPYMEHTAJbHYIO 0a3y /s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U a0CTpaKTHOE MBIIIICHHE YYalluXcsi Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax paHHOTrO Kypca yyaliuecs OBJIaJIeBal0T YHUBEPCAIbHBIM 3bIKOM COBPEMEHHOM HAayKH,
KOTOpas (OpMyJIHPYET CBOU JOCTHKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOI0 aHAJIM3a 3aKJIaIbIBA€T OCHOBY JJISl YCIIELIHOIO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSX, YBEPEHHO HMCIIOJIb30BaTh UX B IOBCEIHEBHOU XHU3HU. B TOoXxe
BpeMsl OBJIa/ICHUE aOCTPaKTHBIMU U JIOTUYECKU CTPOTMMHU MAaT€MaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IeHNe W KOHKpEeTH3aluio, aOCTparupoBaHHWE W aHAJIOTHIO, (OpMHUpYET
KpPEeaTUBHOE U KPUTHUECKOE MBIIIICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaJIM3a B CTapIlIed IIKOJIe yJalluecs IOJIy4aloT HOBBIM ONBIT pelleHUs NPUKIATHBIX 3a7ad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~MaTeMaTHYeCKMX MOJENed pealbHbIX CUTyaluid u
UHTEPIIPETAllUd  [OJIYUEHHBIX pEIIEHUl, 3HAaKOMSATCS C MpUMepaMU MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTEeMaTUYECKHUMU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENIBHBIM IMOTEHIIMATIOM, KOTOPBIH peaau3yeTcs
KaK yepe3 y4eOHbI MaTepuai, CIoCOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHUS,
TaKk ©W 4epe3 crneuupuKky yueOHOH MACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIBHOW KOHIEHTpallMd BHUMAaHMS M OTBETCTBEHHOCTH 32
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHus anreOpe M HadajdaM MaTEeMaTUYeCKOro aHaln3a JISKUT
NeSITeTbHOCTHBIN MPHHIUAT 00YYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyOIue
coJlepKaTebHO-METOANYeCcKe JUHUM: «Uucna U BelUUCHEHUS», «DyHKuMu u rpaduxmm»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana MaTeMaTn4yeckoro aHaausza, «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE conepikaTelbHO-METOIUYECKUE JTMHUM H3Y4aroTCsl Ha MPOTSHKEHUHM ABYX JIET
o0y4yeHHs B cTapuiei LIKoJe, eCTECTBEHHO IOMOJHsS IpYr Jpyra M IMOCTENEHHO HACHIIIAsCh
HOBBIMH TeMaMH | pa3aenamu. JlaHHBIH Kypc SsIBISETCS WHTETPATHBHBIM, MOCKOJIBKY
oObenuHseT B ce0e cofepKaHWe HECKOJIbKUX MaTeMaTH4YeCKUX JAUCHUIUIMH: aiure0pa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKHUI aHaIu3, TeopHst MHOXKeCTB U 1p. [1o Mepe Toro kak ydamuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM ammapaTroM, Y HHUX IOCIIEA0BaTEIbHO
(GopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJEIb pealbHOMN
CUTYyalluH, MPUMEHATh 3HAHU, MOJyYeHHbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO



aHaIM3ay, IS PEIICHUS CaMOCTOSITENhHO C(HOPMYIHPOBAHHONW MaTEeMaTHYEeCKOW 3amadu, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YJIbTAT.

CognepxxarenpHo-MeTonMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS» — 3aBEplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOH mIKoJie. B crapmiei mkone ocoboe BHUMaHHE yAeseTcss (OPMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B Ce0s MCIONB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO 4YHUCJIa, YMEHHE pAIMOHAILHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alHCAaHHBIMH B CTaHIAPTHOH Qopme,
MCIIO0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKECHMUII.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pazJesie IMporpaMMbl MPEIyCMOTPEHO peLIEeHUE
COOTBETCTBYIOMIUX 3aaa4. OOy4Jaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKHIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOJIB3YIOTCA MPU UCCIECTOBAHUI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMCHBITUX 3HaYeHWH QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINOJHATH pacy€Tsl Mo ¢GopMynaM, mnpeoOpa3zoBaHUs
LEJbIX, PAIllMOHAIBHBIX, HPPANMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEepKalIMX cTeneHu W jorapudmbl. brnaromaps u3yueHuio anreOpanyueckoro
MaTtepuaia MPoOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HaBBIKH JCIYKTUBHBIX PACCyXIACHHH, pabOTbl C CHUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4YHbIX 3374, HATIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CogepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MEperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENeHHOW, TMOKa3aTeabHOW, JorapudmMuueckod u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBONCTB W TpadUKOB, HCIOIb30BaHUE (YHKIMN s
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U PeallbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUe ynensercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IUYHBIMU  BEJIMYMHAMHU, HCCIIEIOBATh TIOJNyUYCHHbIE (PYHKIUU, CTPOUTh HX TrpaduKH.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXAY BeIWYMHAMU B  pa3luyHON  (opme:
aAHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHWI0O ©  KOHKPETH3allUH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHUA «Havana mMareMaTHYeCcKOro aHajau3ay IMO3BOJSET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TMOSIBIISIETCS BO3MOXKXHOCTh UCCJIEIOBATh U CTPOUTH rpaduku (HYHKIIHMA, OTIPEEISITh UX
HauOOJbIIIMEe U HAUMEHbBININE 3HAYEHUS, BBIYUCIATH MIomaau Guryp u o0bEMBI TeN, HAXOAUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHMSI MaTeMaTH4YEeCKUX MOJENIEeH peallbHbIX CHUTYalUuld, HaXOXKICHUs
HAWIy4IIero PENICHUs B MNPUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3ajayax.
3HAKOMCTBO C OCHOBAaMH MaTeMAaTHYECKOTO aHalIMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(GhOpMaIbHO-TIOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW paCIiO3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, IMOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKM KaK HayKd, M HX
aBTOpaXx.



CopnepxaTenpHO-METOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeUIaraloT Hanboiee YHUBEPCAIbHBIN SI3bIK, 00BEANHSIIONINN
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT PAa3HbIC MAaTEMaTU4YECKHUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTeMaTUKM M HCIOJIb30BATH €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJiesiell pealIbHbIX CUTYalUH, UCCIIE0OBAaHUS 3TUX MOJENEN C MOMOUIbIO anmnapara ajareopsl U
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUu IIOJYyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIblH M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyalidecss  pa3BUBAalOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IIaTh M KOHKPETU3UPOBATh IMpoOIeMy.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHu3yercs B
IpoLecce U3y4eHUs BceX TeM Kypca «Anredpa 1 Hadasla MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM m1aHe Ha U3yueHue Kypca anreOpsl U Hauajd MaTeMaTHYeCKOTo aHaiu3a Ha 6a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaenmto B 10 kiacce u 3 yaca B Hepenmto B 11 kiacce, Bcero 3a jaBa
roja o0yuenust — 170 dacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BbIYUCICHUSA

Pammonaneubie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, TPOIIEHTHI, 0ECKOHEUHBIE
nepuoguyeckue  apobu. Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHns YMCIOBBIX BbIpakeHWH. [IpumeHeHue apoOel M NPOLEHTOB [Js pelieHUus
MIPUKIJIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HH.

HetictButenpHble uyncia. PanuoHanbHble W WppalMOHAIbHBIE 4yucia. ApudmMernueckue
olepanuu ¢ AeHCTBUTEIbHBIMU yucaamMu. [IpuOnmnxEHHble BBIYMCICHUS, PaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHM.

Crenenp ¢ nenbM nokazateneMm. CranzpaptHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonp3oBanne mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX YHMCET JJIs  pelieHus
IIPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOopeHb HaTypalbHON cTeneHu. [leiicTBus ¢ apudmernyeckumu
KOPHSIMHM HaTypaJbHON CTENIEHH.

CuHyc, KOCMHYC ¥ TaHI€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs1 M HEpaBEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHMUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbI.

VYpaBHeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue uensix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pewienne nppaluOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH.

IIpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 3313y U 3a7ad U3
pPa3IMYHBIX 00J1acTEl HAYKU U PEATbHON KU3HH.



DOyHKUUH U rpaduKu

dyHKu, crocoObl 3ananus Gynakiuu. ['paduk ¢ynkiuu. Bzaumuo o6paTHbie PyHKITUH.

Ob6nacTpb ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. UETHBIE 1 HEYETHBIE (PYHKIIHH.

Crenennast pyHKUIMS ¢ HATypalbHBIM M IEJNBIM TMOKaszareiem. E€ cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIPENEICHNE TPUTOHOMETPHUECKUX (PYHKUIUI
YHUCJIOBOr'O ApPryMEHTA.

Havyana maTeMaTH4eCKOro aHaJaIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHHsl  MoOciefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas mporpeccud. beckoHedHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOILICH T'€OMETPHUECKONW MPOTrPECcCUH.
®opmyna CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHUE MPOrpeccuu ISl PELICHHs pealbHBbIX 3aJad
IIPUKJIAHOTO XapakKTepa.

MuoxecTBa H JIOTHKA

MHoxecTBO, ornepaiuu Haj MHOKecTBamH. [{uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JJisi OMMCaHUsl peajbHbIX MPOLECCOB U SIBICHUM, MpU
pelIeHNH 331249 U3 APYruX YIeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia v BbIYUCICHUSA

Harypanbnsle u nensie ynucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEL.

Crenens ¢ paulMOHaIbHBIM MoKa3areneM. CBOWCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIUX JorapudMsl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM [TOKa3aTeJeM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PemieHue NpuKIaaHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH, CHUCTEM M HEPABEHCTB K PEUICHUI0 MATEMAaTHMYECKUX 3a1ad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPadUKH

Oynkuus. [lepuonnveckne  QyHkiuu. [IpomMeXyTku  MOHOTOHHOCTH  (DYHKIIHUH.
Makcumymbl 1 MUHUMYMBbI GyHKIUM. HauOonbliee u HauMeHbllee 3HaueHHe (YHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpaQUKH.

[Toka3zarenbHas u norapupmMuyeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonp3zoBanue rpadukoB PyHKIUH A1 PEIICHUS YPABHEHUH U IMHEUHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN I MCCIEAOBAHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX YyUeOHBIX MPEAMETOB U pealbHON KHU3HU.

Havana mareMaTH4eCKOro aHajaImu3a

HenpepriBable pyHKIIMN. MeTOT HHTEPBAJIOB JUIsl pELICHNS] HEPaBEHCTB.

[TpousBonHas GpyHkiun. ['eomerpuueckuii 1 GU3NUIECKUN CMBICT IPOU3BOTHOM.

[Ipon3BoaHBIE 37IEMEHTAPHBIX (PYHKIUH. DOpMYyIbl HaXOXKICHHUSI TPOU3BOJIHONW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.



[TpruMeHeHne MPOU3BOIHOM K UCCIETOBAaHHUIO (PYHKIIMNA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxnenune HanOoJIbIIero 1 HAMMEHbIIEro 3HaYeHus1 QYHKIIUU Ha OTPE3KE.

[IpumMeHeHrEe NPOU3BOMHOM A HAXOXACHMS HAWIY4IIEro PEUIeHHs B IPHUKIAJHBIX
3ajjauax, AJs OIpeesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTo popMyJIoi niH rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuyeckuid M (QusMueckuil cMbicia. Bbrumcienue uHTErpaga 1o
dbopmyne Herorona—JleliOHuIA.

INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuyebHoro npeamera «MaTemaTtukay IOJDKHO OOeCHeuMBaTh JOCTHIKEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsS CICIYIONIMX JUYHOCTHBIX, METalpPEAMETHBIX H
IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaThka
XapaKTEepU3yIOTCSL:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLMU OO0yYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHHUH, NpOLEeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSAMHU U Ha3HAYCHUEM.

[laTpuoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa)KIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOSLIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHD)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH poOCCHIiCKOro Hapoaa; Cc(HOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOIO MOBEIEHHUS, CBI3aHHOTO C NMPAKTUYECKUM NPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE:!

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, peHIeHUH, pacCyXJIeHUH; BOCIPUUMUYUBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJI0B UCKYCCTBA.

®u3nyeCKOe BOCIIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHMSI TNPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
310pOBOTO U 0e30macHOro odpa3a >XKU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI M OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JEeSITENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOMUS; MUHTEPECOM K pPa3IHMUHbIM
cdepam mpoecCHOHATBHON JIeATENILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNHN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKON HallpaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE!

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpeapl, OCO3HAHHWEM



I00ANFHOTO — XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEHTAalMei Ha  MpPUMEHEHUE
MaTeMaTUYECKUX 3HAHUN Ul pelieHus 3a7iad B 00JIacTU OKpYXKaroule cpefbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEIACTBUMN ISl OKPYKAIOIIEH Cpebl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBI0O MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYEeCKOW HAyKH Kak cgepbl
YeJIOBEUECKON JIEATEbHOCTH, ITANOB €€ Pa3BUTUA M 3HAYUMOCTH JJI PAa3BUTHUS LIMBUIN3ALINM;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKH M MaTeMaTH4eCKOW KyIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYIIECTBJISATH IIPOEKTHYKHD M  HCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI

MetanpeameTHble pe3yabTaThl OCBOSHUS TPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapaKTEpU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamenvmole oeticmsus, obecneuusarom Gpopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie norMYecKre NEUCTBHS:

®BLISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU; (GOPMYIUPOBATH ONpEACNCHUS IOHATHUH;
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKANKA, OCHOBAHUSA JUII 000OIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

® BOCIIPHHUMATH, (OPMYIUPOBATH M TPEOOPA3OBHIBATH CYKICHUS: YTBEPAHTCIHHBIC H
OTpHUIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

® BLISIBJISITh MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUHs B (aKTax,
JNAHHBIX, HAOMIOMCHMSIX W  YTBEPXKICHMSIX;, TpeaaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

e leJIaTh BBIBOJBI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJII0YEeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

® IPOBOJIUTH CAMOCTOSITENILHO JTOKA3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (TIPSAMBIC U
OT TPOTUBHOTO), BBICTpaMBaTh apryMEHTAIMIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

® BEIOMpATh CIOCO0 pelieHus y4eOHOUM 3amaun (CpaBHHMBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3zoBrble uccienoBaTenbCcKue 1eUCTBUS:

® ICTIONIE30BaTh ~ BOMPOCHI  KaK  MCCIENOBATEIbCKUH  WHCTPYMEHT  ITO3HAHWS;
dbopMyIHUpOBaTh BOMPOCH], (GUKCUPYIOIIHE MTPOTHBOPEUYNE, TPOOIEMy, YCTaHABIMBATh NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

® IPOBOANTH CAMOCTOSITEJILHO CINIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXIYy O0BEKTaMH, SIBJICHUSIMHU, TTPOILIECCAMU;

® CaMOCTOSTENBHO (POPMYITHPOBATH 000OIIEHUS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
00001IeHNI];

® IPOrHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOLECCA, a TAKIKE BBIIBUTATh MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ota ¢ nuadopmanmeii:



® BEISIBJIATH Ae(PULINTHI MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOIPOC U IS
pelleHus 3a1a4u;

eBEIOMpaTh HMHGOPMAIMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEMaTH3MpPOBAaTh W HWHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpEeJICTaBICHHUS,

® CTPYKTYpHUpOBaTh  HMH(OpMAIMIO, NPEACTaBIATh €€ B  pas3auuHbIX  (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

® OIICHMBATh HAAEKHOCTh HH(OpPMALIUU 1O CAMOCTOSTEIBLHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanbhvie KOMMYHUKAMUGHBLE OeliCMBUsl, 00ecneuusaom c@opmuposaHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

OO61ueHue:

® BOCIIPUHUMATh U (OPMYJIHUPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSAMU U UEISIMH
oOlIeHHs; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTaxX, JaBaThb IIOSCHEHUS [0 XOAY pELICHMs 3a/ladd, KOMMEHTHPOBATh IOJIYYEHHbBIN
pe3yIbTaT;

®B Xx0/¢ 00CYX/JIEeHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKAAEMOW TEMBI, POOIEMBI,
peraeMoil 3aaauu, BBICKA3bIBaTh WJIEH, HALIEJIEHHbIE HA MOMCK PEIICHUS; CONOCTaBJIATh CBOU
CYXKICHHS C CY)KIEHUSIMHU IPYTHX YYaCTHHUKOB JMajora, oOHapyKHBaTh Pa3jinuue U CXOJICTBO
MO3HIINI; B KOPPEKTHOU (hopMe (HopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKECHHS,;

® [IPE/ICTABIATh PE3YNbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTA, UCCIENOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHUMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHON U MHIMBUAYaAJIbHON pabOThI MpH
pelieHMH Yy4eOHBIX 3a/ay; HPUHUMATh IeJIb COBMECTHOH JesATeIbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® y4acTBOBaTh B IpyHNoOBbIX (popmax paboThl (00CYykaeHMs, OOMEH MHEHUMH, «MO3TOBBIE
LITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OIIEHMBaTh KAadyecTBO CBOEro BKJaJa B OOMMH NPOAYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEH CTBHUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATh IUJIaH, aIrOPUTM pEUICHHs 3a/Jadyd, BbIOUpATh CIOCOO peHIeHHs] ¢ Yy4ETOM
UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(DOpMALIUH.

CaMOKOHTpOIIb:

® BJIaJIeTh HaBbIKaMU MTO3HABATENIbHOM pedekcuu Kak 0OCO3HAHUS COBEPIIAEMbIX JeHCTBHI
U MBICIUTENbHBIX MPOIECCOB, HUX Ppe3ylbTaTOB; BIAJETh CHOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

® [IpE/IBUJIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 3a]la4, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHMBATh COOTBETCTBUE pe3ylbTaTa LEId U YCIOBUSM, OOBICHATH MPUYMHBI
JOCTHKEHHUS] WJIM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI



OcBoeHne yueOHOro Kypca «Anredpa M Hayala MaTeMAaTUYECKOTO aHaIHM3a» Ha YPOBHE
cpeaHero oouiero oopa3oBaHus JOHKHO 00ecleunBaTh JOCTHKEHHUE CIENYIOLUIMX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOB, IPOLICHTHI.

BeimonHATe  apudmerndyeckue OIepalud ¢ pPAUOHAIBHBIMU M JEHCTBUTEIbHBIMU
qHCIIaMHU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJIB3YS IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHSAMM: CTEIIEHb C LEJBIM IOKa3aTesieM; cTaHaapTHas (opma 3amnucu
JEMCTBUTENIFHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HCIOJIb30BaTh MOAXOIAIIYIO (OpMYy
3aIlUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHUs IPAKTUYECKHX 33/1a4 U IPECTABICHUS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHUHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJILHOTO YIJIa yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHusI 4 HePaBEeHCTBA

OnepupoBaTh MOHATHSAMHU: TOXXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBLHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIDAKEHUMM W peliaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonuATe npeobpa3zoBaHus LEJbIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPAaBEHCTBA I PELICHHUsS MAaTeMaTHUECKUX 3a/ad U 3a7ay U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTaBIATH BBIPAKEHU,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BaHUEM arnapaTa ajareopsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUAMU: (YHKLUS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, 007IaCTh ONpeeIeHUs
Y MHOKECTBO 3HaU€HUHN QYHKIMH, IpadUK QYHKIIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUSAMHM: YETHOCTb M HEYETHOCTh (YHKUMH, HYIH (QYHKLUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky GyHKIMHA U1 pELIeHns] ypaBHEHUH.

Crpouth u yMTaTh rpauKu JMHEHHOM (QYHKIMH, KBaJAPATUUYHOM (QYHKIIMH, CTEEHHON
(YHKLNU C LENbIM [TOKa3aTeIeM.

Hcnonb3oBarh rpaduku GyHKIUH TSI UCCIIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TIpH
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M peabHOW KM3HM; BBIpaXaTh (opMyrnamMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEIILHOCTb, apUpMeTHUecKas W TeoMeTpuyecKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIasi FeOMETpHUEcKas MpOrpeccHsi, CyMMa
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrPecCHH.

3aaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATENBHOCTEN M MPOTPECCUM ISl PELIEHUS PEATbHBIX
3aJa4 MPUKJIaHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCaHUs pealIbHbIX MPOLIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX IPEAMETOB.



OnepupoBaTh NOHATUAMU: OIIPENEIEHNE, TEOPEMA, CIEICTBUE, JOKA3ATENbCTBO.
11 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh NOHATHSAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MHCIIONb30BaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHUE YUCIIa HA IPOCThIE MHOXKUTEN AJIs PELIEHUS 3a1au.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBLHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpumMeHsATH CBOICTBa CTENEHW JJsl TNPeoOpa3oOBaHMs BBIPAKECHUH; OINEPUPOBATH
NOHATHAMM: II0KA3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pPEIIATh OCHOBHBIC  THIIBI
[I0KAa3aTeNIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIUX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSAMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxoauth pernienust npocTeHNX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl peLICHUS IPAaKTUYECKUX 3a/1ad.

Haxoauts pemenus npocTelnX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YpaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHblE CUTyallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U ITpagUKH

OnepupoBaTb MNOHATUSAMH: IepUOANYECKas (QYHKLHUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaueHUs (QYHKIUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 33 JaHHOH rpauKoOM.

OnepupoBaTb  NOHATHSIMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapu@muueckol  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPAWHATHOM IUIOCKOCTH U MCIIOJIb30BaTh
JUISl peIIeHUs] YpaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl PEILIEHUS] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKIUN 11 MCCIEOBaHUS MPOLIECCOB U 3aBHUCUMOCTEH M3
JPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  MOHATHSMM:  HENpepbIBHAS  (QYHKIMS;  NpPOM3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM [Tl peleHns 3aau.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsl HUCCleqoBaHUS (QYHKIIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JJI HAXOKICHHUS HAWIYUYILIEro pelieHusl B MPHUKIAJHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMU: NEpBOOOpa3Has W HUHTErpall; MOHMMATh I€OMETPUUECKUH U
¢u3uUecKkuii CMbICT HHTErpaa.

Haxoauts nepBooOpa3Hble 35ieMEHTapHbIX (YHKIMI; BBIYUCIATh UHTErpai mo Gopmyie
Herorona—Jleiibuuma.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLUAIbHO-3KOHOMMUYECKOTO U (PU3UUECKOIrO
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOI0 aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoauyecTBo yacoB
Ne HaumeHnoBaHue pa3jesoB M TeM NIPOrpaMMbl Koutpoan  Ipakruye SneKTPOHHLIC (U(pPOBLIE)
n/n Bcero HbIE cKue o0pa3oBaTe/bHbIE pecypchbl
PadoTHhI padoTHhI
1 MHoOkecTBa pallMOHAIbHBIX U JEHCTBUTEIBHBIX YHCEI. 14 1 bu6nmoreka [IOK
PanronasnbHbIe ypaBHEHHS M HEPABECHCTBA https://m.edsoo.ru/1568aba3
2 ®yukuuu U rpaguku. CTeneHp ¢ LeIbIM [10Ka3aTeaeM 6 Etptlgg'l;/(r)‘r:eelijic])_gorllf/1568aba3
3 Apudmerndeckuii KopeHb N—oii cteneHu. ppannonansHbie 18 1 bubnnorexa [JOK
ypaBHEHHSI U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ®opmynsl TpuroHoMeTpun. T puroHoMeTpruueckue ypaBHeHuUs 22 1 bubsmorexa [IOK
' https://m.edsoo.ru/1568aba3
5 ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 bubmorexa [IOK
https://m.edsoo.ru/1568aba3
. bubnuoreka [{OK
6 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUHT 3 1 hitps://m.eds0o.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KIIACC
KosunyecTBo yacoB
Ne Konrpoan DyleKTpOHHbIE (LM (POBbLIE)
w/n HaunmeHoBaHue pa3aesioB U TeM NPOrpaMMBbl Beero b1 IMpakTuuec 0Gpa3oBaTENBHbIE PECYPChI
KHe padoThl
PpadoTHhI
1 CremneHsb ¢ palmoHaTbHBIM MTOKa3aTeneM. [lokazarenbHas QyHKIHSL. 12 1 bubnmoreka [JOK
[Toka3zareabHbIC YPaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
2 Jlorapudmuueckas ¢yakuus. Jlorapudmudeckne ypaBHSHUS U 12 bubnuorexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuueckne GyHKIUU U UX TpadUKH. 9 1 bubnuoreka [IOK
TpuroHoMeTpruyeckre HepaBEHCTBA https://m.edsoo.ru/f11c4afd
4 [IpousBonHas. IIpuMeHeHne npon3BoaHON 24 1 bubnuoreka [IOK
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https://m.edsoo.ru/f11c4afd
5 WHTerpan u ero npuMeHeHus 9 bubmorexa LHOK
https://m.edsoo.ru/f11c4afd
. Bbu6mmoreka [JOK
6 CHCTeMbl ypaBHeHHui 12 L https://m.edsg).ru/fllc4afd
7 HatypanbHble u 1ienbie yncia 6 bubmmorexa [IOK
https://m.edsoo.ru/f11c4afd
8 IToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUH 18 2 ﬁggi%ﬁi%ii?ﬁlﬂlc Aafd
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoandecTBo yacoB JlaTa
Ne Tema ypoxa Konrp. Tpakr. —— JJIeKTPOHHBIE HUGPOBLIE
n/n Bcero oOpa3oBareJibHbIEe pecypchl
padoTel | padoTbl | MA
1 MHOXkeCTBO, onepanuu HajJ MHOXKeCTBaMU. /{narpamMmsl 1 bubnuoreka [IOK
Ditnepa—Benna https://m.edsoo.ru/746d5dce
2 Panmonanehbie uncna. OOBIKHOBEHHBIEC U IECATUYHBIC IPOOH, 1 bu6mmoreka [IOK
MPOIICHTHI, OECKOHEUHBIE TIEPUOIMUECKUE TPOOH https://m.edsoo.ru/be888093
3 Apudmernueckue onepanuy ¢ pauoHaNIbHBIMUA YHCIAMHU, 1 bubnuoreka [IOK
peoOpa30BaHUS YHCIOBBIX BHIPAKSHUI https://m.edso0.ru/4d7f95fe
[Ipumenenue apobeii 1 NPOIEHTOB IS PEIIEHUs TPUKIIaTHBIX bubnnoreka [JOK
4 . . . 1 )
3a/la4 U3 pa3UYHbIX OTPACIIeH 3HAHUIA U PeaTbHON KU3ZHU https://m.edsoo.ru/44dd1046
[Tpumenenue apoOeil ¥ MPOLIEHTOB I PELICHUS PUKIIAIHBIX bubnuorexa [IOK
5 9 . . 1 .
3aj1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHHI U PeabHON )KU3HU https://m.edsoo.ru/d99d8c74
6 JlericTBUTENBHBIE Yncia. PalinoHanbHble U UPPALMOHAIIBHBIE 1 bubnuoreka [IOK
qpcia https://m.edso0.ru/2f36a36f
7 | Apudmerndeckue onepamnyu ¢ 1eHCTBUTEIbHBIMU YHCIIAMA 1 bubmorexa HOK
https://m.edso0.ru/a97a12d9
8  IlpubnmxEHHBIC BEIYUCICHHS, TPABUIA OKPYIJICHHUS, IPUKUIKA 1 bubnumoreka [IOK
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" OLICHKA pe3yJibTaTta BBIYHCIICHUH

https://m.edsoo.ru/cb723fbd

9  ToxnecTBa U TOXKIECTBEHHbIE TPEOOpa3OBaHUs bubmorexa LHOK
https://m.edsoo.ru/3a23ac15
10 VYpaBHeHme, KOpEHb YpaBHEHUS bubamorexa LIOK
’ https://m.edsoo.ru/11ac68be
11 | HepaBeHcTBO, pelIeHUE HEPABEHCTBA bubmorexa LHOK
’ https://m.edso0.ru/50bdf26d
bu6mmoreka [IOK
12 Meron narepsanos https://m.edsoo.ru/775f5d99
13 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U bubnnorexa [HOK
HEPaBEHCTB https://m.edsoo.ru/6ec7al07
Lo | Sompomses o o e Mo BuGorera LOK
" ’ https://m.edso00.ru/1914a389
HEPaBEHCTB
15 OyHK1Ms, crocoObl 3aganus GyHkMHU. B3anmMHo oOpaTHbIE bubnuoreka [IOK
byHKIIH https://m.edsoo.ru/226eeabf
1o | Enb . O, gt = e B LOK
: : https://m.edso0.ru/763e75ee
3HAKOMOCTOSTHCTBA
" N bubnuotexa [JOK
17| Hérnbie u neaeTHEIC GyHKIHM https://m.edsoo.ru/ff4564ad
18 Crenens ¢ menbimM nokasareneM. CtannapTHas opma 3anucu bubnuotexa [JOK
EHCTBUTEIIHHOrO YHCIa https://m.edso0.ru/66446d3e
19 mcen o pereriy mpAKTICCI S0t00 1 MpOTC BTG Bubmiorera LIOK
https://m.edsoo.ru/6eadc6fl
JTAaHHBIX
20 CrenenHast GyHKITUS C HATYPAIbHBIM H LIETBIM MTOKA3aTeIeM. bubnuorexa [IOK
E€ cBoiicTBa 1 rpaduk https://m.edsoo.ru/3f25a047
21  Apudmernyeckuii KOpeHb HATYpAJIIbHOM CTETIEHU bubmorexa HOK
https://m.edsoo0.ru/d82c36d4
22 | Apudmernyeckuil KOpeHb HaTypaJbHOW CTENEHU bubmorexa [IOK

https://m.edsoo.ru/fe7fc4db
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bu6mmoreka [IOK

23  CpoiicTBa apu(PMETHIECKOTO KOPHS HATYpPaIbHOU CTETICHH https://m.eds00.ru/d0fOb260
24 | CoiicTBa apu(pMETUYECKOTO KOPHS HATYypaJIbHOW CTETIEHU BH6H_H0TeKa LIOK
https://m.edso0.ru/c3389865
25 | CaoiicTBa apuMETUYECKOTO KOPHS HATypaJIbHOM CTETIEHU BH6H_HOTeKa LIOK
https://m.edso0.ru/444c4b9c
26 | JleticTBus c apuPMETHICCKUMU KOPHSIMH N—OM CTETICHH BH6H_H0TeKa 0K
https://m.edso0.ru/54b815c5
27 | JleiictBus ¢ apupMETUIECKIMH KOPHSIMHU N—OW CTETICHH BH6H_HOTeKa LIOK
https://m.edso0.ru/83105a0e
28 | JleticTBus c apu(PMETHICCKUMU KOPHSIMH N—OM CTETICHH BH6H_HOTeKa HOK
https://m.edsoo.ru/2ablc7bc
29 | JleiicTBus ¢ apupMETUIECKIMH KOPHSIMHU N—OW CTENICHH BH6H_HOTeKa LIOK
https://m.edsoo.ru/eacb053c
30  [eticTBus ¢ apupMETHUECKUMH KOPHAMHU N—OM CTENEHH BH6H_HOTeKa LIOK
https://m.edsoo.ru/8a5adas1
31 Pemenue uppanroHaNbHBIX YPaBHEHUN U HEPABEHCTB BH6H_HOTCKa LIOK
https://m.edso0.ru/69106ae7
32  Pemenue nppaiyoHaIbHBIX YpaBHEHHU U HEPABEHCTB BH6H_HOTeKa LIOK
https://m.edso0.ru/9362fead
33  Pemenue uppanroHaNnbHBIX YPaBHEHUN U HEPABEHCTB BH6H_HOTeKa LIOK
https://m.edso0.ru/78d9b391
34  Pemenue nppairoHaILHBIX YpaBHEHHUH U HEPABEHCTB BH6H_HOTeKa LIOK
https://m.edsoo.ru/de7ca33e
35 Pemenue uppanroHaNbHBIX YPaBHEHUN U HEPABEHCTB BH6H_HOTeKa LIOK
https://m.edsoo.ru/87e5e52d
36  CoiicTBa u rpaduk KOpHA N-0if cTeneHn ﬁggg:l;l/?r:.ee%asgj(.)rﬁlebOCCSEZ%
37 | CaoiicTBa 1 rpadvK KOpHS N-0¥ CTETICHU bubmorexa [IOK
https://m.edso0.ru/5f29b9b5
38 KontponbHas padota mo teme "ApudmeTndeckuii KopeHb N—oi bubnmuorexa [JOK

creneHu. MppanuoHanpHble ypaBHEHUSI M HEPAaBEHCTBA"

https://m.edsoo.ru/f13af630
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bu6mmoreka [IOK

39 CuHyc, KOCHHYC M TAaHT'€HC YUCIIOBOI'O apI'yMEeHTa https://m.eds00.ru/5f605ed0
40 CunHyc, KOCHHYC M TaHT€HC YMCIIOBOTO apryMEHTa BH6H_H0TeKa LIOK
https://m.edsoo.ru/ec9f4d78
41 ApxkcuHYC, apKKOCHUHYC U apKTaHI€HC YMCIIOBOTO apryMEHTa BH6H_HOTeKa LIOK
https://m.edso0.ru/b8f5d49a
42  ApkcuHyc, apKKOCHHYC M apKTaHI'€HC YHCIOBOIO apryMeHTa BH6H_H0TeKa LIOK
https://m.edsoo.ru/f1ff9220
43 Tpuronomerpuueckas OKpy>KHOCTb, OIpeieTICHHE bubnuoreka [IOK
TPUTOHOMETPHUYECCKUX (DYHKIIUIT YMCIOBOIO apryMeHTa https://m.edso0.ru/6df195a0
44 Tpuronomerpuueckas OKpy>KHOCTb, OIpeieTICHHE bubnuoreka [IOK
TPUTOHOMETPHYECCKUX (DYHKIIUIT YMCIOBOIO apryMeHTa https://m.edso0.ru/6b61c578
45  OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI BH6H_HOTeKa LIOK
https://m.edsoo.ru/6ed2b3ba
46  OCHOBHbIE TPUTOHOMETpUYECKHE (HOPMYITBI BH6H_HOTeKa LIOK
https://m.edsoo.ru/fcdd2a2e
47  OcCHOBHbIE TPUTOHOMETpUYECKHE (HOPMYITBI BH6H_HOTCKa LIOK
https://m.edsoo.ru/b8a0ff2f
48  OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI BH6H_HOTeKa LIOK
https://m.edsoo0.ru/12d1413c
49  TlpeoOpa3oBaHUE TPUTOHOMETPUUYECKUX BBIPAKEHUIH BH6H_HOTeKa LIOK
https://m.edsoo.ru/e248c5fc
50 | TIIpeoOpazoBaHHE TPUTOHOMETPUIECKUX BHIPAKCHHUN EH6H_HOTeKa LIOK
https://m.edso00.ru/09ba5b3d
51 | IlpeoGpazoBaHHE TPUTOHOMETPUUYECKUX BBIPAKEHUN BH6H_H0TeKa LIOK
https://m.edso0.ru/1f4655da
52 | IlpeoOpazoBaHHE TPUTOHOMETPUUYECKUX BBIPAKEHUN EH6H_HOTeKa LIOK
https://m.edso0.ru/76ce9958
53 | IIpeoGpa3oBaHne TPUTOHOMETPUYECKUX BHIPAKEHUN BH6H_HOTeKa HOK
https://m.edso0.ru/8fa598b5
. bu6mmorekxa [IOK
54 | PemeHune TPUrOHOMETPUUECKUX ypaBHEHUN

https://m.edsoo.ru/6baefel9
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bu6mmoreka [IOK

55 | PemieHue TpUrOHOMETPUUYECKUX YpaBHEHUHN 1 hitps://m.edsoo.ru/alf8d141
56 @ PemieHue TpUrOHOMETPUYECKUX YPAaBHEHUH 1 BH6H_H0TeKa LIOK
https://m.edso0.ru/65a0f2d0
57 | Pemenue TpUrOHOMETPUUECKUX ypaBHEHUI 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/0d8a770d
58  Pemenue TpUroHOMETPUUECKHUX ypaBHEHUI 1 BH6H_H0TeKa 0K
https://m.edsoo.ru/cec28774
59 | PemieHue TpPUTOHOMETPUYECKUX YPAaBHEHUI 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/e6eec650
KonTponbnas pabota no teme "®opmysibl TPUTOHOMETPHUU. bubnnoreka [JOK
60 TpuronomeTpuyeckue ypaBHeHus" 1 https://m.edsoo.ru/ae44ac4c
61 [TocnenoBaTeabHOCTH, CIIOCOOBI 3aTaHMS 1 bu6mmorexa [IOK
[OCJIEA0BATENLHOCTEN. MOHOTOHHBIE TTOCIIEN0BATEIBHOCTH https://m.edsoo.ru/b46a8228
2 Henomsonae mporpecerns 1t posinn poammurx sazas 1 ubmiorexa LIOK
HPUIIAZIHOrO XapaKTepa https://m.eds00.ru/d36669f8
beckoneuno yObIBarorasi reomeTpuieckas nporpeccus. Cymma bubnmnoreka [JOK
63 0eCKOHEUHO yOBIBAOIICH FCOMETPHUUECKOM MPOrPECCun 1 https://m.edsoo.ru/1cbf72b1
64 dopmyna cIOKHBIX IPOLIEHTOB 1 Eggi?/ﬁéezzgﬁ{fﬁ% fca37
65 ®dopmyia CIIOKHBIX ITPOIIEHTOR 1 Eggg:?/(;r:.eelijasg)(.)rﬁlﬂ 627eca
66 O6o0061enune, cucTeMaTu3alys 3HaHUK 33 Kypce anreOpsl u 1 bubnmoreka [JOK
Havyall MaTeMaTH4Yeckoro anamu3sa 10 kinacca https://m.edso0.ru/33e6629e
67 Hroromas KOHTpOJIbHAS paboTa 1 ﬁgggﬁ?ﬁ;%ig?ﬁll% bbf6e
68 O06o0061enune, cucTeMaTu3alys 3HaHUK 33 Kypce anreOpsl u 1 bubnmoreka [JOK
Havyall MaTeMaTH4Yeckoro anamu3sa 10 kimacca https://m.edso0.ru/49f1b827
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

11 KJIACC



https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

KoauuecTBo yacoB

Ne Hdara
/i Tema ypoka Kontpoa IIpakrnue H3yaen DJieKTpoHHbIe U} pPOBbIE
Bcero bHbBIE cKHe st o0pa3oBaTe/bHBIE Pecypchl
padoThl padoThI
1 Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM Eubmorexa IIOK
https://m.edso00.ru/a52939b3
2 CBolicTBa cTeNneHU bubmorexa LIOK
https://m.edso0.ru/ff601408
3 [Ipeo6pa3oBanue BbIpake€HUH, coAepKaIUX palUOHATIbHBIE bubnnorexa [HOK
CTETIEHH https://m.edso00.ru/3d87e248
4 IIpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINX PAIAOHAIILHBIC bu6mmoreka [IOK
CTCIICHH https://m.edso00.ru/343c6b64
5 [Ipeobpa3oBanue BbIpake€HUH, coAepKaIUX palUOHATIbHBIE bubnnorexa [HJOK
CTETIEHH https://m.eds00.ru/4064d354
6 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA bubmmorexa [TOK
https://m.edso0.ru/be76320c
7 [TokazarenbHbIE ypaBHEHUS M HEPABEHCTBA bubmorexa LIOK
https://m.edso00.ru/3d408009
8 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA bubmmorexa [TOK
https://m.edsoo.ru/bd5ff0ec
9 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA bubmorexa [IOK
https://m.edsoo.ru/cebf10c6
10 Tloka3aTenbHbIE YpaBHEHHs U HEPABEHCTBA bubmorexa [TOK
https://m.edsoo.ru/536de727
11  Tloka3zartenbHas pyHKIUSA, €€ CBONCTBA U rpapuK ﬁggg:?/ﬁ?e%asg)?ﬁBSbCSBZ
12 | norsmmencr Hovmremmts bymns. Tiotaremme. Bumiotea LIOK
' " ’ https://m.edso0.ru/58e8e2f2
ypaBHEHUS U HEPABEHCTBA
bu6nmoreka [JOK
13 Jlorapugm uncna https://m.edso00.ru/3e3230d4
14  JlecsaTHuHBIC U HATYpAJIbHBIC JOTAPHUPMBI bubmuoreka [JOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4

https://m.edsoo.ru/1ea72162

15  IIpeobpazoBaHue BBIpAKESHUM, COACPKAIIMX JTOTAPUDMBI BH6H_HOTCK3 HOK
https://m.edso0.ru/da48154c
16  IIpeobOpazoBaHuE BBIpAKESHUM, COACPKAIIMX JTOTAPUDMBI BH6H_HOTeKa 0K
https://m.edsoo.ru/4beff03b
17  TIpeobpa3oBaHue BhIpaKEHH, COACPKALIMX JTOTapHPMbI BH6H_HOTCK3 LIOK
https://m.edsoo.ru/fe189f2d
18  IIpeoOpazoBaHuE BBIPAKESHUM, COACPIKAIIMX JTOTAPUDMBI BH6H_HOTeKa 0K
https://m.edsoo.ru/fadb8aa5
19  Jlorapudmuueckue ypaBHEHHUS U HEPAaBEHCTBA BH6H_HOTeKa LIOK
https://m.edso0.ru/3034724e
20  Jlorapupmuueckue ypaBHEHUS 1 HEPABEHCTBA BH6H_HOTeKa HOK
https://m.edsoo.ru/712ac2d9
21  Jlorapudmuueckre ypaBHEHHUS 1 HEPABEHCTBA BH6H_HOTeKa LIOK
https://m.edsoo.ru/9e3f4bc9
22 JlorapupmMudeckre ypaBHEHHUS M HEPABEHCTBA BH6H_HOTeKa LIOK
https://m.edsoo.ru/15bcicfb
23  Jlorapudmuueckas ¢pyHKLUs, €€ CBOWCTBA U rpaduK Eggi?/(;;.eeliiig)?ﬁ/ 468bbedd
24 Jlorapupmuueckas GyHKIHS, €€ CBOMCTBA U IpaduK Egg;?lﬁ?ezzi?{f/g 4102051
25  TpuroHomerpuueckue (GpyHKIMH, UX CBOWCTBA U rpauKu BH6H_HOTeKa LIOK
https://m.edsoo.ru/beeff646
26  TpuroHomerpuueckue (pyHKIHH, UX CBOWCTBA U TpapUKU BH6H_HOTeKa LIOK
https://m.edsoo.ru/d2e4601b
27  Tpuronomerpuueckue (pyHKIHH, UX CBOWCTBA U TpapUKU BH6H_HOTeKa LIOK
https://m.edsoo.ru/ba9dad6d
28  TpuroHomerpuueckue (PyHKIMH, UX CBOWCTBA U TpaduKu BH6H_HOTeKa LIOK
https://m.edsoo.ru/24ab3c53
bubmuoreka [JOK
29  Tlpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB

https://m.edsoo.ru/5272b9al



https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1

bu6mmoreka [IOK

30 | I[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB hitps://m.eds00.ru/0c837397

31  [Ipumepbl TPUTOHOMETPUYECKUX HEPABCHCTB BH6H_H0TeKa LIOK

https://m.edsoo.ru/e6e1901f

32  Ilpumepsl TPUTOHOMETPUYECKHX HEPABEHCTB BH6H_HOTeKa LIOK

https://m.eds00.ru/0f903c75
KonTtponpHas padora o Teme "Jlorapupmudeckas: GyHKITHS.

33 Jlorapudmuueckue ypaBHEeHUS U bubnnoreka [JOK
HepaBeHCTBA. TpuroHoMeTpuyeckre QyHKIIUNA U UX https://m.edso0.ru/10130727
rpaduxu. Tpuronomerpudeckue HepaBeHCTBa"

bubnnoreka [JOK

34 Henpepeipitbie dymiiuti s/ edso0.1/403bb0d

35 | Merox UHTEPBAJIOB JJIs PEIICHHs] HEPAaBEHCTB BH6H_HOTeKa LIOK

https://m.edso0.ru/6db0b423

36  Merox MHTEPBAJIOB IS PELICHNUS HEPABEHCTB BH6H_HOTCKa LIOK

https://m.edsoo.ru/0adbcelb
bubnmnorexa [JOK

37 Tlpoussonuas dynicumn https://m.edsc&g.ru/0731ad3d

bubnnorexka [JOK

38 Tpoussonnas dynicumn https://m.edsgj.ru/723dd608

39 T'eomerpuyeckuii U PU3NUECKUI CMBICI TPOU3BOAHOM bubmorexa LHOK

https://m.edso0.ru/6c8d36ff

40  T'eomeTrpuyeckuil U PU3NUECKUI CMBICT TPOU3BOAHOM bubmmorexa [IOK

https://m.edsoo.ru/a413ecad

41  [IpousBojHbIE 371€MEHTAPHBIX (PYHKIIHI BH6H_HOTeKa LIOK

https://m.edsoo.ru/c7550e5f

42  Tlpou3BOoJHBIE dJIEMEHTAPHBIX (PYHKUIUI BH6H_HOTeKa LIOK

https://m.edsoo.ru/14ab3cdb

43  TlpousBojHas CyMMBbI, IPOU3BEICHHS, YACTHOTO (DYHKITUI bubmmorexa [TOK

’ ’ https://m.eds00.ru/c12a0552

44 TlpousBoaHas CyMMBbI, TPOU3BEIECHHUS, YACTHOTO (PYHKITUH bubmorexa [IOK

https://m.edsoo.ru/d598f201



https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201

bu6mmoreka [IOK

45  IlpousBojHast CyMMbl, IPOU3BEACHUS, YACTHOTO (DYHKIIMI https://m.eds00.ru/1de34d4d
16 [IpumeneHre TpON3BOIHON K UCCIEIOBAHHIO (DYHKIIHIA Ha bubmuorexa [IOK

MOHOTOHHOCTH U SKCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IpumMeHeHue MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUNA Ha bubmuorexa [JOK

MOHOTOHHOCTbD U 9KCTPEMYMBbI https://m.edsoo.ru/a8ca5ad4
48 [IpumeneHre MpoN3BOIHON K UCCIIEAOBAHUIO (PYHKINI Ha bubmumoreka [IOK

MOHOTOHHOCTD U 9KCTPEMYMBbI https://m.edsoo.ru/Ob411edd

[TpumeHeHre mPOU3BOJHON K UCCIIEeIOBaHUIO QYHKIINI Ha bu6mmoreka [IOK
49 MOHOTOHHOCTD U 9KCTPEMYMBbI https://m.edsoo.ru/cafObd2f
50 Haxosxnenne HauOobIIEero 1 HAMMEHBIIEr0 3HaYeHUs! PYHKIIUU bubnuoreka [IOK

Ha OTpE3Ke https://m.edsoo.ru/fac78f05
51 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUST (DYHKIIUN bubnnorexa [JOK

Ha OTpPE3Ke https://m.edsoo.ru/fb6a8acf
50 HaxosxneHrne HauOobIIero 1 HAMMEHBIIET0 3HaYeHUs! PYHKIIUU bubnuoreka [IOK

Ha OTpE3Ke https://m.edsoo.ru/cffcb7e5
53 Haxoxaenne HanbobIIero 1 HAUMEHbILIEr0 3HAYSHUS] PYHKIIUU bubnnoreka [JOK

Ha OTpe3Ke https://m.edso0.ru/d9469916
54 Haxosxnenrne HauOoJbIIero 1 HAUMEHBIIETO 3HAYeHUS! PYHKIIUU bubnuoreka [IOK

Ha OTpe3Ke https://m.edsoo.ru/ad15000e
55 Haxosxnenrne HauOobIIero 1 HAMMEHBIIETo 3HaYeHUs! PYHKLIUU bubnuoreka [IOK

Ha OTpEe3Ke https://m.edsoo.ru/86adcbfd
o | e RO 8 T AT B LOK

. https://m.eds00.ru/13205d80

npolecca, 3a1aHHOro GopMyJIoi UITH rpad KoM
57 KonTponbhas pabota no teme "lIponssoanas. [Ipumenenue bubnnorexka [HOK

pOU3BOIHON" https://m.edsoo.ru/f8ed5f99
58  IlepBooOpa3Has. Tabnuia mepBoOOpa3HBIX ﬁggi?lﬁziggﬁ/ d777edf8
59  IlepBoobpaznas. Tabnuia mepBooOpasHBIX ﬁgg;%’;iig?lj/%c%g?b
60  HuTerpai, reoMeTpUYECKUN U PU3UIECKHII CMBICII HHTETpalia bubnmoreka [JOK



https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b

https://m.edso0.ru/391272c9

61 Haterpan, reomeTpuueckuil U GU3MYECKUN CMBICI HHTETpala bubmorexa [IOK
pasL, P P https://m.edso0.ru/d359fb5f
62  HaTterpan, reomeTpuuecKuil U GU3HMUECKUN CMBICI HHTErpajia bubmorexa LIOK
paL, P P https://m.edsoo.ru/07eb464b
. bu6mmoreka [IOK
63  Beruucnenue unrerpana mno ¢popmyne Herorona—Jleiioanma https://m.edsoo.ru/b9b225c3
. bubnuorexa [JOK
64  Brruucnenue unrerpania no ¢popmyne Herorona—Jleitbnuia https://m.eds0o.ru/b800deb4
. bubnuorexa [JOK
65  Beruucnenue uaTerpana mo ¢popmyine Herorona—Jlelioanma https://m.eds00.ru/f5eed075
. bubmuorexa [JOK
66  Beruncienue unterpaia mno Gpopmysie Herorona—JleiiOHuma https://m.edsoo.ru/41da431a
67  CucreMsbl JIMHCHHBIX YpPaBHCHHI bubmorexa LHOK
P https://m.edsoo.ru/b648235a
68  CucreMbl TUHEHHBIX YpaBHCHHIMA bubmorexa [IOK
yp https://m.edso00.ru/5ah83864
Pemrenne npukiiagHpIxX 3a/1a4 C MOMOLIBIO CHCTEMBI JTMHEHHBIX bubnnorexka [JOK
69 . .
ypaBHEHUIt https://m.edsoo.ru/a4d65ee5
Pemenue npuknagHbIX 331a4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX bubnmnoreka [JOK
70 . :
ypaBHEHUIt https://m.edsoo.ru/aa5962el
1L uppaonam, moxaTensA. torapeti Bafmorexa LIOK
PPattiiond ’ ’ P https://m.eds00.ru/48190472
ypaBHEHU U HEPABEHCTB
72 uppasonams, oKaTerEA. torapetKiA Bafmorexa LIOK
PDATOE ' S https://m.eds00.ru/2dbd3859
ypaBHEHU U HEPABEHCTB
1y | o oo s P B 10K
Ppalfons ’ ’ P https://m.edsoo.ru/7ab8d17e
ypaBHEHU U HEPABEHCTB
74 CucTtembl 1 COBOKYITHOCTH LIEJIBIX, PAI[MOHAIIbHBIX, bubnmoreka [JOK

UPpaALMOHATIbHBIX, I0KA3aTeIbHBIX, TOTAPUPMUUECKUX

https://m.edsoo.ru/81cccfe9
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https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
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https://m.edsoo.ru/81cccfe9

YpaBHEHUU U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUHN AJ1 pEIICHUS YPAaBHCHUH U bubmuorexa [JOK
CHCTEM https://m.eds00.ru/039949bf
76 Hcnonp3oBanue rpadgukoB GyHKIMNA 1S pEIICHUs] ypaBHEHUH U bubmumoreka [IOK
CHCTEM https://m.edsoo.ru/a7d95f79
77 MitevammeoRin st 1 s s pas oGACTeH My BuGmnorexa LIOK
I https://m.edsoo.ru/ca878deb
78 KonTponbnas pabota nmo Teme "MHTerpan u ero npuMeHeHHsI. bubnnoreka [JOK
Cuctembl ypaBHeHUI" https://m.edso0.ru/471c735b
79  HatypanbHble U LIeJIble YKClia B 3a7jauax U3 peaibHOU KU3HU BH6H_HOTeKa LIOK
https://m.edsoo.ru/3ceel1327
80  HarypanbHble U eI YKCIIA B 337a9aX U3 peaTbHON KU3HU BH6H_HOTeKa HOK
https://m.edsoo.ru/a35a131d
81  HarypanbHble U 1eTbIe YKCIa B 337ja4ax U3 peaqbHON KU3HU BH6H_HOTeKa LIOK
https://m.edsoo.ru/ef10c4f9
82 | Ilpu3Haku JEIUMOCTH LEJIBIX YHCEN bubmorexa [IOK
https://m.edso0.ru/51696a67
83  [lpu3Haku NeIMMOCTH LEJIBIX YHCEIT bubmorexa [IOK
https://m.edsoo.ru/fab81c0e
84  Ilpu3Haku JEIUMOCTH LEIBIX YHCE bubmorexa LHOK
https://m.edsoo.ru/ef2c6e43
85 | IloTopenue, 0000IICHNE, CHCTEMATH3aINs 3HAHUN. Y paBHEHUS ﬁgg;?ﬁ;;%igﬁﬁlos 19cf8c
86 | IloBTopenue, 0600IIeHNE, CCTEMATU3allUs 3HAHUN. Y paBHEHUS ﬁggsﬁ?/ﬁéelcdasggﬁm 47d2fe7
87 | IloBTopenue, 06001IeHNE, CUCTEeMAaTH3allMs 3HAHUN. Y paBHEHUS ﬁgg;?ﬁ;.eeliggﬁe%wng
88  IloBTopenue, 06001ICHNE, CHCTEMATH3AIS 3HAHUN. Y paBHEHUS ﬁgsgsl/?r?elcdasi(.)rﬁllb 2fb98
89  IlomTopenue, 06001IeHNE, CCTEeMaTH3allMs 3HAHUN. Y paBHEHUS bubmmorexa [IOK

https://m.edsoo.ru/9c44c6ca
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https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
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https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
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bu6mmoreka [IOK

90 TIloBTOpenue, 0000IIEHNE, CHCTEMAaTH3AITUs 3HAHUI. Y paBHCHHS 1 https://m.eds0o.ru/337aad59
. bubnmoreka [JOK
91 TIloBTOpenwue, 0600MIEHUE, cUCTeMaTH3aIUs 3HaHu. HepaBeHcTBa 1 https://m.eds0o.ru/a86014el
. bu6mmoreka [IOK
92  TloBTOpenwue, 00600mIeHUE, cUCTEMaTH3aIMs 3HaHU. HepaBeHncTBa 1 https://m.edso0.ru/5c45a60a
. bubnmoreka [JOK
93 TIloBTOopenue, o6o0ImIeHHE, cUcTeMaTr3alus 3HaHui. HepaBeHCcTBa 1 https://m.eds0o.ru/19304aba
. bubmuorexa [JOK
94  TloBTopenwue, 00600mEeHNe, cucTeMaTH3aIus 3Hanuii. HepaBeHcTBa 1 hitps://m.edsoo.ru/c3d4b282
[ToBTOpeHHE, 0000IIEHNE, CCTeMaTH3alKs 3HaHU. CHUCTEMBI bu6mmoreka [IOK
95 N 1 )
ypaBHCHHIA https://m.edsoo.ru/a20b8a4c
96 [ToBTOpenue, 06001IeHNe, cucTeMaTH3alus 3HaHui. CUCTEMBI 1 bu6mmoreka [IOK
ypaBHEHHUI https://m.edsoo.ru/a012476d
97 | IloBTOpenue, 0000IIEHHE, CHCTEMATH3ALM 3HaHUH. DyHKIIMN 1 Eubmorexa IIOK
p ’ B ’ 8 - PYHKI https://m.edsoo0.ru/d620c191
. bubnuoreka [JOK
98  IloBTOopenwue, 00001IeHUE, cUCTEMAaTH3AIUS 3HAaHUN. DYHKIIUU 1 https://m.eds00.ru/7017196f
bu6nmoreka [JOK
99 | HroroBast KOHTpOJIbHAS paboTa 1 https://m.edso0.ru/513c9889
bu6nmoreka [JOK
100 MHrorosas KoHTpoJbHas paboTa 1 https://m.eds00.ru/2276973
101 O06o00menune, cucTeMaTH3aIys 3HaHUH 3a Kype aareOphl 1 Haval 1 bubnuotexa [JOK
MaTeMaTudeckoro anannsa 10-11 xkimaccos https://m.eds00.ru/3330f7ef
O06o01mieHue, cucTreMaTu3alus 3HaHUH 3a Kypce aareOpsl 1 Hava bubnmnoreka [JOK
102 1 ]
MaremaTuuyeckoro ananusa 10-11 xiaccos https://m.edsoo.ru/cead345e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yde6HOTrOo Kypca «I['eomerpus» 06a30BOro ypoBHsI JJisi O0YYAIOIIUXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CPEeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMAaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMI POCCHICKOTO OO0pa30OBaHMUS.
Peanuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJICHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH OOYYaOIIHXCSI.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpPUM Ha YpPOBHE CpEAHEro oomero oO0pa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTHUS OO0yYaromuxcs, GOpMHUPOBAHUS
(GYHKLIMOHAJIBHONM MaTeMaTH4YeCKOH TI'PaMOTHOCTH, H3YyYEHMs JIPYTuX Y4eOHbIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABIECHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLuii, COOTHOLICHUH PEabHOIO U UEAIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUM U B IPAKTHKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TakKXKe KadecTB
MBILIIEHHSI, HEOOXOAUMBIX JUIs QAN TallMi B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OAHMM K3 0a30BBIX TNPEIMETOB HAa YpPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbllUIeHUE, (OPMUPYEMOE NPU HM3YYEHHUU OOYYaIOUIMMMCS HMOHATHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb W OIpPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUeHTUPOBAaThCA B NPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH 4denoBeka. OpHeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOIO TIO3HAaHUS M aKTUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIbHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00OBbEAUHSIET pa3Hble BUIbI YUEOHON U TPYIOBOI
NeSITeIbHOCTH, SBJSETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyecTB, MO3TOMY aKTyalbHa
3a7a4a (pOpMHUPOBaHUS y O0YyYarOMIMXCS MPOCTPAHCTBEHHOTO MBILIUIEHUS KaK Pa3HOBHUIHOCTU
00pa3HOro MBILIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K MPAKTUYECKOH
JESTENIbHOCTH 110 MHOTHM HaIlpaBJICHUSM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYJArONIMXCs 4Yepe3 OOecCTeueHHe
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUECKUX T'€OMETPHUUECKUX 3HAHUH U
JeicTBU, crienu(PUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHHUST 00pa30oBaHUs IO
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIb30BaHUEM T'€OMETPHH.

[Iporpamma mo reoMeTpur Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyJAHEHHI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON TeOMETPUHM U HEOOXOIUMBIE IS
’KM3HU B COBpEMEHHOM ob1iectBe. Kpome 3T0ro, OHM HMEIOT BO3MOKHOCTh M3YUUTh T€OMETPHUIO
6osee r1yOOKO, €Cli B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npoeCCHOHATIBHOM 1EATEILHOCTH.



JlocTrkeHue eI OCBOCHHUS IIPOrpaMMBbl 00ECIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anad. [IppopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e popmHupoBaHUE TNPEICTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM KYJIbTYpPhl U
OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e opMHUpoBaHUE TMPEACTABIEHUS O MHOTOIPAaHHUKAX U TelaxX BpalleHHs Kak o
BaXHEHMIINX MaTeMaTHYeCKHUX MOJENSAX, MO3BOJIAIONIMX OMUCHIBATH U U3ydaTh Pa3HbIC SBICHUS
OKPY>KaIOIIETr0 MUPA;

e popmHupoBaHUE yMEHHMsI PAclO3HaBaTh Ha YepTEkKax, MOJAENSAX U B PEabHOM MHUPE
MHOTOTPaHHUKH U Tejla BpalleHHUS,;

®OBJQJICHUE METOJAAMH pCIICHUs 3a7ad Ha T[OCTPOSHUS HAa  H300paKEHUSIX
POCTPAHCTBEHHBIX (DUTYD;

¢ popmMHupoBaHUE yMEHHUS OINEPUPOBATH OCHOBHBIMHU TOHSATHUSMU O MHOTOTPAaHHHKAX H
TeJax BpallleHUsl U UX OCHOBHBIMU CBONCTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a1ad4; (OPMUPOBAHUE yMCHUS
MPOBOJIUTH HECIOKHBIC JOKA3aTENbHBIE PACCYXKICHUS B XOJE PEHICHUS CTEPEOMETPUUYECKUX
3a]a4 U 3a]1a4 C IPAKTHUYECKUM COJIeP KaHUEM;

®pa3BUTHE  MHTEJUIEKTYaJbHBIX W  TBOPYECKMX  CIOCOOHOCTEM  oOyuarommxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHHS;

e hopmupoBanue (HYHKIIMOHAILHOW TPAMOTHOCTH, PEJICBAHTHOH TI'€OMETPUH: YMCHHE
pacmo3HaBaTh TPOSBICHHUS TE€OMETPUYCCKHX TMOHITHHA, OOBEKTOB W 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JOPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh WX Ha S3BIKE I'€OMETPUHM M CO3/1aBaTh
FeOMETPUUECKUE MOJIETH, MPUMEHSATh OCBOCHHBIM T'€OMETPUUYECKUN ammapar s pelleHus
MPAKTUKO-OPHEHTHPOBAHHBIX 33]1a4, HHTEPIIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIIOUEHHUE B KypC CTEPEOMETPUU
B Hayaje €ero u3y4yeHus 3aJad, pelIaeMblX Ha YpPOBHE WHTYUTHUBHOTO TO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHM30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET MTPOTEKAHWE WHTYUTUBHBIX
MPOIIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUSHHIO TIPEIMETA.

[Ipeanourenne OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
NeSATeTbHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEJCTABICHUNW Yy yyalIUxcsi B  Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET peIlleHus 3a/a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOAUTCS C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBHUSX OTBJICUEHHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 HCXOTHOTO COJIEP KAHMUS.

OcHoBHBIE conepxaTenbHble JuHUUM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBe», «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B IPOCTPAHCTBE». DOpMUPOBAHUE JTOTHYECKUX YMEHUN paclpeaesseTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO M MO TrojJaM OOy4YeHHsT Ha YpPOBHE CpPEIHETO OOIIero
o0Opa3oBaHusl.

Conepkanrie 00pa3oBaHUs, COOTBETCTBYIONIEE TPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpaMMBbI, pacipeeIEHHBIM 110 TOaM 00Y4YeHHUSI, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
9TOOBl  OBJAJEHWE TEOMETPHUECKMMU TMOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEILHO M TIOCTYIATEIbHO, C COOJIOJCHHEM TMPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEACTABICHUI 00yJaromnxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha u3yuenne reomerpun orBoauTcs 2 yaca B HeAenmo B 10 kimacce u 1 yac B Hexento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COILEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpemuBampomuecss npsamsie. llapannenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHble IPSIMBIE B IPOCTPAHCTBE; IAPALICIBHOCTh TPEX NPAMBIX; MNapaJUICIBHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; Yrojl MEXKIy HpSIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTei. [IpocTeiiume mpocTpaHCTBEHHbBIE PUTYPHI Ha TIIOCKOCTU: TETPAdAD,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

[lepneHaUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHIUKYJISpPHbIE MpsIMbIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOJ,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IuIockocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHOTOrpaHHUKH

[lonsiTue MHOTOTpaHHWUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBIIYKIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsAMOYTOJbHBIN Mapaienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YyCEUEHHas MNHUpaMUJa. OIJIEMEHThl MNpuU3Mbl M nupaMmuibl. [IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TIOHSTHE MPABUIBHOTO MHOTOTPAHHUKA;, MpaBWJIbHAS MPU3Ma U MpaBUIIbHAsS
NUpaMK/Ia; MpaBUiIbHAS TPEYTroibHAsl MUPAMKIa U TIPABUIBHBIN TeTpadrap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’Ap, JojaeKka’dap W wukocadap. CedeHuss NpU3MBI U
MUpaMUIBL.

CummeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOH, IIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOTOTPAHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MOBEPXHOCTU W TMOJHOW MOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHUM, Teopema O
OOKOBOM TMMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUJIbHON MHpaMUAbI, TeopeMa O IJomaau yceu€HHol nupamuabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tema B mpocTpancTBe. COOTHONICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[{unuaapryeckas TOBEPXHOCTh, OOpa3yloIIHe UIHHIPHUYECKONH TOBEPXHOCTH, OCh
HWIMHIpUYEcKol moBepxHocTu. L{ummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OocHOBaHME M BepIIMHA, 0Opa3ymoomas U OCh; IJIOUIAb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BBICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIATb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miouanb chepsl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauieibHO W NEPHEHAMKYISIPHO OCH), CEUYEHHS KOHyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B mnpocTtpaHcTtBe. KoopamuHarel Bekropa. lIpocreiimue
3a7ayd B KoOpAMHAaTax. Yroa Mexay BekTopamu. CKalspHOE NpPOU3BEACHUE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aa4.

IHJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTpamMMbl ydyeOHOro mpenMera «MareMaTHuKa»
XapaKTEepPU3YIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MIMM OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOrO OOIIeCTBa, MPEACTaBICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBICHUM, MPOLEAYP TPaXKJAHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIHHBIMA WHCTUTYTaMH B
COOTBETCTBUU C MX (PYHKIUSIMU U Ha3HAUCHHEM.

IIarpuornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOSLEMY POCCHUUCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOW MaTEMaTHYE€CKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMEM [JyXOBHBIX LIEHHOCTEH poOCCHIiCKOro Hapoaa; c(HOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM
JOCTMKEHUN HAYKH U JICITENBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJAa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

A3CTETUYECKUM  OTHOIICHHWEM K  MHpPY, BKJIIOYas O3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCcCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCTEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHMsI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a >XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (uznueckas



AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CIIOPTHUBHO-03JOPOBUTEIILHON
JeSITEIbHOCTBIO.

TpynoBoe BocnuTanme:

TFOTOBHOCTBIO K TPYZIY, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K pa3IMYHBIM
cdepam mpohecCHOHATBHON JIeATEILHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKEHHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oyayuiei mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH >KU3HU; IOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
PELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKO HAallPaBJICHHOCTH.

JKOJI0THYeCKoe BOCIIUTAHHNE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHME HPUPOAHON M COLHUAIbHOW Cpenibl, OCO3HAaHHEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpOoOJieM; OpUEHTalUe Ha  NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMU Ui pelleHMs 3a/1ad B 00JIACTH OKpYXKarolleil cpeibl, MIIaHUPOBAHUSA
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPY>KAIOLIEH CPEIBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTEI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH M OOLIECTBEHHON MPAKTUKH, TOHHMMaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUECKON JESATENbHOCTH, ITAMOB €€ Pa3BUTUS WM 3HAYMMOCTH ISl Pa3BUTHUS [IMBUIIM3AINM;
OBJIQICHUEM $3BIKOM MAaTEMAaTUKU M MaTEeMaTH4eCKOH KylbTypol Kak CpeICTBOM IO3HaHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBISTh TPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIEATEIbHOCTD
UH/IMBUYaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl ydeOHOro mpeamera «MatemaTukar
XapaKTepU3YIOTCS  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCBUaMl,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANLHOIMU — Pe2YIAMUGHbIMU
oeticmeusMuU.

1) Vuusepcanvrvie nosnasamenvnsle oeicmeus, obecneyusarom Gopmuposanue 6a3o6vix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuli, ymeHuu pabomams ¢ uHgopmayuetr).

Ba3oBble 1oruveckue aeicTBUA:

®BBISIBJIATE U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHUYeCKHX OOBEKTOB,
NOHATUHM, OTHOWIEHHH MeXAy MOHATUAMH; (OPMYTUPOBaTH ONpPENENEeHUsl  IMOHSITHH;
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMKM, OCHOBAHHS JUIsI OOOOIIEHHS |
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOIO aHATIN3a;

® BOCTIIPUHUMATh, (HOPMYIHPOBATh M TPEOOPa3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

® BBISIBJIATH MAaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpEUHs B (akTax,
JMAHHBIX, HAONIONEHUSIX W  YTBEPXKJACHUAX, TMpemiaraTb KPUTEpUH ISl BBISBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

e JIeNlaTh BBIBOJBI C HCIOJH30BAaHHEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKITIOUeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [I[POBOJIUTH CAMOCTOSITENIBHO JI0KA3aTeNIbCTBA MATEMAaTHUECKUX YTBEPKIAECHUH (TpsiMble U
OT TPOTHUBHOIO), BBICTPaMBATH APTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

e BEIOUpaTh croco0 pemeHUst y4yeOHOW 3amaud (CpaBHHUBAaTh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3soBble uccienoBarebCcKue 1eHCTBUA:



® 1ICIIOJIB30BATh ~ BONPOCHI ~ KaK  HCCIENOBATENbCKUI ~ MHCTPYMEHT  I1O3HAHUS;
dbopMyIupoBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, IPOoOieMy, YCTaHABIUBATH UCKOMOE
U J1JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® [IPOBOJUTH CAMOCTOSITEJIBHO ~ CIUITAHUPOBAHHBIM  OKCHEPUMEHT, HCCIIEOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OObEKTa, SBICHUS, IMPOLECCa, BBIIBICHHUIO
3aBHCUMOCTEHN MeX 1y 00BEKTaMH, SBJICHUSIMH, ITPOLIECCAMH;

® CaMOCTOSTENBHO (POPMYITHPOBATH 000OIIEHNUS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEHHI;

® [IPOTHO3UPOBATH BOZMOKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUTATH MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unopmanmeii:

® BBLISIBIISITH ACPUIIUTHI HHGOPMAIIUK, JAHHBIX, HEOOXOIUMBIX JJI OTBETa HA BOIIPOC U IS
pelleHus 3a1a4H;

eBEIOMpaTh HMHGOPMAIMIO W3 HCTOYHUKOB pA3IMYHBIX THIIOB, aHAJIH3UPOBATH,
CHCTEMAaTH3MpPOBATh W HWHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
MpEeJICTaBICHHUS,

® CTPYKTYpHpOBaTh  HH(OpMAIMIO, NpPEACTaBIATh €€ B  pasuuuHblx  (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHMBATh HAAEKHOCTh HMHPOPMALUU IO CaMOCTOSTEIBHO CPOPMYINPOBAHHBIM
KPUTEPHUIM

2) Vhusepcanvnvle KOMMYHUKAMUGHBIE Oelicmsus, 00ecneuusarom c@opmuposanHoCms
COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Oo0wmenne:

® BOCIIPUHMMATh U (OPMYJIIUPOBATh CY)KJIEHUS B COOTBETCTBUU C YCIOBUAMU U LEISIMU
oOLIeHMs]; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCHbMEHHBIX
TEKCTaxX, JaBaTh IOSACHEHUS IO XOAY pEUICHWs 3aJayd, KOMMEHTUPOBATb IIOJyYEHHBIN
pe3ynbTar;

®B X0J/1e 00CYXK/EeHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX/J1aeMOW Te€MBbI, IPOOJIEMBI,
pemaeMoi 3a1auu, BBICKA3bIBATh MJEH, HALEJIIEHHBIE HAa IOUCK PEIIEHHS; COMOCTaBJIATh CBOU
CYXKICHHS C CY)KJIEHUSMHU JIPYIMX YYacTHHUKOB JAMAora, OOHapyXHUBaTh pa3ivuuue U CXOJACTBO
NO3ULIMI; B KOPPEKTHON (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

® [IPE/ICTABIATh PE3YNbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTa, UCCIEIOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO ~ BBIOMpaTh (Qopmar BBICTYIJIEHUS C Y4€TOM 3aJad INpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaIbHONU pabOThl MPH
pemieHMH Yy4eOHBIX 3a/a4; NPUHUMATh IeJIb COBMECTHOH JesTeIbHOCTH, IUIAHHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacrpeiessiTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
npoliecc M pe3yabTaT paboThl; 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® y4acTBOBaTh B IpyHNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHUMN, «MO3TOBbIE
HITYPMbI» U HHBIE); BBIINOJHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OIIEHMBAaTh KAauyecTBO CBOErO BKJaJa B OOMMH MNPOIYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanmus:

® COCTaBJIATH IUIaH, AITOPUTM PELICHUS 331a4H, BBIOUPATh CIIOCO0 pelIeHus ¢ YIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

® BJIa/IeTh HaBbIKAMM [T03HABATENbHOHN peduIeKCUN KaK OCO3HAHMsI COBEPIIAEMBbIX JIeHCTBUH
U MBICIUTENIBHBIX TIPOLIECCOB, WX pE3yJAbTaTOB; BIAJAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yJibTaTa PEeLIeHNs: MaTeMaTHYECKON 3ajjau;

® [IPEIBUJETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IPH PEIICHUHU 3a1a4H, BHOCHUTH
KOPPCKTHUBBI B ACATCIIbBHOCTL HA OCHOBC HOBBLIX 06CTO$ITGJILCTB, JaHHBbIX, HaﬁHGHHLIX OH_II/IGOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pE3yJlbTaTa IETHM U YCJIOBUSAM, OOBSICHATH INPHYUHBI
JOCTWIKCHUSA HWJIM HCOOCTUIKCHHA PE3YIbTATOB ACATCIIBHOCTH, HAXOIUTH OH_II/I6Ky, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, MPsIMasi, IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3a/1ad4.

OnepupoBaTh TMOHATUSIMH: [APAJUICTBHOCTh M MEPHEHIUKYISIPHOCTh TPSIMBIX U
IUIOCKOCTEH.

KrnaccudunupoBaTs B3aMMHOE PacIONIOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN YroJl ABYTPaHHOTO yIila; TpagyCcHasi Mepa JBYTPAaHHOIO yTJa.

OnepupoBaTh NOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbII MHOTOIPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHUAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccuduiupoBaTe MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS s KiacCHU(UKAIMK
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIIEeIbl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH PUHIIUITBI TOCTPOSHUS CEUCHUH, UCTIONb3YyS METO/I CIIEIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOOM CJIEJOB, BBITIOJHSTH (BHIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HAaXOXKJACHHE TEOMETPUYECKMX BEIUYMH 10 o0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIMTHYECKHME METOAbl IPU PEIICHHH CTaHAApTHBIX
MaTeMaTUYeCKHX 3a7ad Ha BBIYUCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMU, OT TOUYKH JI0
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUYECKUX BEIWMYMH 10 oOpaslaM WiIu
aIropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHUUYECKHUE METOJAbl MpPH PELIEHWHU CTAHJIAPTHBIX
MaTeMaTUYECKNX 3aJ1ad Ha BBIUMCICHUE YTJIOB MEXKIY CKPEIIUBAOIIUMHUCS MPSMBIMHU, MEXITY
NPSIMOM M MIIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Berauciste 00bEMBI M TUIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaAMUJIA) C
npuMeHeHHeM (GOpMYI; BBIUUCISITH COOTHOIICHUS MEXIy IUIOMIAASMH TOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMH: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh M IIJIOCKOCTh
CHMMETPHUH; IEHTP, OCh U IIIOCKOCTh CAMMETPUH (PUTYPHI.

W3Bnekatpb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O TMPOCTPAHCTBEHHBIX
TeOMETPpUUYECKHUX (PUTypax, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEANOJIATaoIUX HECKOJIbKO IIAaroB PEIICHHS, €CIM YCIOBHUS NMPUMEHEHHS 3a/JaHbl B SBHOU

dopme.



[IpuMeHATh IpOoCTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1au.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJIE U IKHU3HU,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4CHHBIC 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHbIC CUTyalUd U
OPUMEHSTh HM3yYEHHBIE TOHATUS B  MpOLEccCe IOMCKa  pPElIeHUs  MaTeMaTH4YeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOACTUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUNA U TEOpeM,
anmapara anreOpbl; penaTth NpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOKICHUEM IeOMETPUIECKUX
BEJIMYMH.

11 KJIACC

OnepupoBatb MOHSTUAMU: HWIHHIpUYECKast MTOBEPXHOCTb, oOpazyoiue
WIHHIPAYECKON TTOBEPXHOCTH; IIMJIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yomne KOHUIeCKON
MOBEPXHOCTH, KOHYC; chepuuecKas MOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsl.

KrnaccudunumpoBaTts B3aUMHOE pacroiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAIU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TENl C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BbIHCHATS COOTHOIIEHHS] MEXAY IUIOMIAASIMU TMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Te.

N3o0paxarh u3ydaemble (UTYpPHl OT PYKH U C TPUMEHEHHEM MPOCTBHIX YEePTEKHBIX
HHCTPYMEHTOB.

BBIOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3Brekatb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPECTABICHHYIO HAa YepTekaX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

Brimonaarts I[CflCTBPISI CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YKCJ0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

IIpuMeHATh paBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATHUSMHU: JIEKAPTOBBI KOOPAUHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA, YIrOJ MEKAY BEKTOPAMH, CKaJIAPHOC
MPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MPOU3BEACHNE BEKTOPa HA YHCIIO, YOI MEXy BEKTOPAMH,
CKaJIsIpHOE TPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIAMHAT.

[TpumensTh reoMerpuueckue (HakThl [ PEHICHUS CTePEOMETPHYECKHX — 3ajad,
NPEIOIarafoIIuX HECKOJBKO IIaroB pENIeHUs, eCIM yCIOBUS MPUMEHEHUs 3aJaHbl B SIBHOU
dopme.

Penrate HpOCTCfIHIPIG TreOMETPHUICCKUEC 3aaa4i Ha IPUMCHCHHUEC BEKTOPHO-KOOPAWHATHOT'O
MeTo/1a.

Pemars 3aga4 Ha AJOKa3aTCJIbCTBO MATEMATHUYCCKUX OTHONLICHUN M HaXO0XICHUC
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM Wi aJiroOpuTMaM, NpuUMCHAA U3BCCTHBIC MCTOLI IMPU
peIlIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3a7ay.

[IpuMeHATh IpoCTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1au.



IIpuBoauTh IpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U KU3HHU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4CHHBIC 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJbHBbIC CUTyalUd U
IPUMEHATh  M3yYEHHBIE TIIOHATUA B  IIPOLECCE IIOMCKAa PEIIEHUS  MaTeMaTH4eCKU
chopMyITHpPOBaHHONW MPOOIEMBbI, MOAEIHPOBATH pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJb30BAHUEM I'€OMETPHUYECKHUX IOHATHH U TEOPEM,
anmapara anreOpbl; penaTth NpakTHYeCKUe 3a7aul, CBA3aHHbIE C HAXOKACHUEM IeOMETPUIECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3aeioB H TEM MPOrpaMMbl KlgnnquTBO qa:—;)B aﬂeKTPOHHb]e (I.ll(lq)pOBble)
n/n pasi porp Bcero OHTPOJIEH PaKTHYECK o0pa3oBare/ibHbIE pecypchl
ple padoThI ue padoThl
bubmmoreka [JOK
1 Bsenenue s crepeomerpuro 10 https://m.edsg).ru/1c209e37
2 [Ipsmbie u ruIockoCTH B pocTpaHcTBe. [lapamiensHoCcTh 12 1 bubnnorexa [JOK
NPSIMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
. bubnnorexa [JOK
3 IlepneHIuKyISAPHOCTH MPSIMBIX U TIOCKOCTEH 12 hitps://m.edso0.ru/1c209e37
4 VYrubl MEXIy OPSIMBIMU U TIOCKOCTSIMU 10 1 ﬁgg;?/(;see%asiorﬁ/lczogegﬂ
bubnunoreka LIOK
S Muororpammmxn 1 . https://m.edsoo.ru/1c209e37
. bu6nmorexa LIOK
6 Obvewbt mHororpaniKos o . https://m.edsc]i. ru/1c209e37
bu6nunorexa LIOK
7 TloBTOpeHMe: ceueHUs], pACCTOSHUS U YTIIbI 4 1 hitps://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5
11 KIIACC
K
Ne HanmeHoBaHue pa3aeioB ¥ TEM MPOrPaMMbI I(()ﬂnquTBO qacl(_)[B 3J1eKTp0HH])Ie (Hﬂ(l)pOBbIe)
n/n pasi porp Bceero OHTPO.ILH PaKThuec o0pa3oBaTre/ibHbIE pecypchl
ble pa0oThl | KHe padoThl
bubnunorexa LIOK
1 Tena spamenus 12 https://m.eds00.ru/1c209e37
" bubnuoteka [JOK
2| Obnémst T 5 . https://m.edsoo.ru/1c209e37
3 BekTophl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 Egsg'l;l/(r)r:e;jz(]iﬁlj/lc209e37
4 [ToBTOpEeHME, 06001IEeHNE, cCCTEeMaTH3allusl 3SHAHUN 7 1 bubmmorexa ITOK

https://m.edsoo.ru/1c209e37
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
K
e Tema ypoka R l’iat:le DJIeKTPOHHBIE HU(POBLIE
n/n M Bcero Kontp. Hpaxr. Y o0pa3oBaTebHbIE PeCypchl
padoTbl | padoThI HHA

OcCHOBHBIE OHSTHS CTEPEOMETPHUH: TOUKA, MPSMAasi, IIIOCKOCTh,
npocTpancTBo. [IpaBuia n3oOpakeHus Ha pUCYHKaX:

bubnuoreka [{OK

! M300paKeHUsI IUIOCKOCTEH, MapaJUICIbHBIX MPSIMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd

CepeMHbI OTpe3Ka
5 [MonsiTust: epeceKaroIInecs MIOCKOCTH, ePEeCeKA0IINecs bubnuoreka LIOK

npsiMast ¥ TIOCKOCTh https://m.edsoo.ru/2d8a9c99

[TonsTusA: nepecexaronmecs MIOCKOCTH, NEPECEKAIOIINECS bubnunoreka LIOK
3 .

npsiMast ¥ THIOCKOCTh https://m.edsoo.ru/db685e73
4 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300paKeHne bubnmmorexa LIOK

MHOTOTPaHHHKOB Ha PUCYHKAX, HA MPOCKIIMOHHBIX YepTemKax https://m.edsoo.ru/a63959ed
5 HauanbeHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U bubmmnorexka [HOK

Mojienii. CeueHus MHOTOTPaHHUKOB https://m.edso0.ru/b30dff38
6 HauanbeHble cBeieHus 0 KyOe U mupamMuJie, UX pa3BEPTKU U bubmmnoreka [HOK

Mojienii. CeueHus MHOTOTPaHHUKOB https://m.edso0.ru/3d8ffd32
v [ToHsiTHE 00 aKCMOMATUYECKOM TTOCTPOSHHU CTEPEOMETPHH: bubnmorexa LIOK

AKCHOMBI CTEPEOMETPHH M CIICACTBUSI U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonsiTre 06 akCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: bubmuoreka [JOK

AKCHOMBI CTEPEOMETPHUU U CIEACTBHSI U3 HUX https://m.edsoo.ru/239c8cb4
9 [ToHsiTHE 00 aKCMOMATUYECKOM TTOCTPOSHHU CTEPEOMETPHH: bubnmorexa LIOK

AKCHOMBI CTEPEOMETPHH M CIICJICTBHSI U3 HUX https://m.edso0.ru/65c6b106
10 [TonsiTre 06 akCHOMaTUYECKOM TOCTPOCHUU CTEPEOMETPHUU: bu6muoreka [JOK

AKCHOMBI CTEPEOMETPHUH U CIEACTBHSI U3 HUX https://m.edsoo.ru/258fc245
11 B3anmHoe pacnosnokeHne npsiMbIX B MPOCTPAHCTBE: bubnuoteka [JOK

MEPCCCKAOIMNECCH, MAPAJIJICIbHBIC U CKPCIIUBAIOIIUCCA MTPAMBIC

https://m.edsoo.ru/1a2520f6
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HapaJ'[J'IeJ'IBHOCTB IMPpAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE:

bu6nmoreka [IOK

12  napasuienbHbIC MPSIMBIC B IPOCTPAHCTBE; MapalIeIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
13 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: bubmuorexa [JOK
[TapayuienbHOCTh MPSIMO U TTIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 | VYrawl ¢ coHanmpaBlIeHHBIMH CTOPOHAMHU bubmmorexa [IOK
https://m.edso0.ru/9f4071b9
15 | Vron mexnay npsMbIMHU B IPOCTPAHCTBE bubmorexa HOK
https://m.edsoo.ru/fe733862
16 | Yrom Mexay NpsMbIMHU B IPOCTPAHCTBE bubmmorexa [IOK
https://m.edso0.ru/2935a9a0
17  TlapamienbHOCTh IJIOCKOCTEH: MapaiesibHbIe TIII0OCKOCTH bubmmorexa HOK
’ https://m.edso0.ru/2e18f255
18 | CgoiicTBa napamienbHbIX MIOCKOCTEN bubmorexa HOK
https://m.edsoo.ru/e504d656
19 [Ipocreiimue npocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: bubmmnoreka HOK
TeTpa’ip, Ky0, mapaiesenure https://m.edsoo.ru/4a28dc02
20 | Tloctpoenue ceueHHi bubmmorexa [IOK
https://m.edsoo.ru/1d434d0f
21 | TloctpoeHue ceyeHun bbmmorexa LIOK
https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme "lIpsiMble 1 MII0OCKOCTH B bubmmnoreka HOK
22 . .
npocTtpancte. [lapamienbHOCTh MPSIMBIX U MIIOCKOCTEH" https://m.edsoo.ru/9a0a%e56
23 IlepnieH IUKYIAPHOCTD MPSAMOM U INIOCKOCTH: bubmuoreka [JOK
MEePICH UK YIS PHBIC TPSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 | TlpsiMble mapayuiebHbIE U MEPIICHANKYISPHBIE K TNIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/0ac11c95
25 | Tlpsimble mapauienbHbIe U MEPIEHANKYISIPHBIE K TNIOCKOCTH bubmorexa HOK
https://m.edso0.ru/ba545966
26 | Ilpu3Hak NepHeHIUKYISIPHOCTH MPSIMOM U TIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/f85bfc46
27 | Ilpu3Hak NepHeHIUKYISIPHOCTH MPSIMOM U TNIOCKOCTH bubmuoteka [JOK
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https://m.edso0.ru/79165d15

28 Teopema o npsiMoi IEPICHANKYIJISIPHOHN TIIOCKOCTH bubmorexa LOK
https://m.eds00.ru/635c5087
29 Teopema o npsMoi EPIEHANKYJISIPHOHN TIIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/bd3745f8
30 Teopema o nmpsMOi NEPICHIUKYISPHOH MIOCKOCTH bubmorexa LOK
https://m.edso0.ru/7d18834b
[lepneHuKymsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 Bbu6moteka [JOK
31 N .
IUIOCKOCTH, PACCTOSIHHE OT IPSAMOM [0 MIOCKOCTH https://m.edsoo.ru/33c477d3
[lepneHuKyIsp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 Bbu6moteka [JOK
32 N .
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM [0 MIOCKOCTH https://m.edsoo.ru/66fefadd
[leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH J10 bubnuorexa [IOK
33 N .
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepneHuKyYIsp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 Bu6moteka [IOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 TUIOCKOCTH https://m.edsoo.ru/dbee22bc
35  Vrisl B IPOCTPaHCTBE: YTOJ MEKAY MPSMON U TIOCKOCTHIO bubmorexa HOK
' https://m.edso0.ru/6b61b2b4
36  JIByrpaHHbIi yro, TMHEHHBIH yroj IBYTpaHHOTO yTiia bubmorexa LHOK
’ https://m.edsoo.ru/5fa0b3ce
37  JIByrpaHHBIH yroi, TUHEWHBIH yrojl IBYTPaHHOTO yTIia bubmmorexa [OK
’ https://m.edsoo.ru/c7c777ed
38 IlepnieH IUKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK bubmuoreka [IOK
MEePICHIUKYIIIPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieH IUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bu6muoreka [JOK
NEPIEHAUKYIIIPHOCTH JBYX MJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneH UKYIAPHOCTD IJIOCKOCTEM: IPU3HAK bubmuoreka [JOK
MEePICHIUKYIIIPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX NEPHIEHAUKYIAPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 | Teopema o TpEX MEPHEHAUKYIAPAX bubmorexa HOK

https://m.edso0.ru/52188a7d
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bub6nmoreka [IOK

43 Teopema o TPEX MEPNEHIUKYISIPAX
p p PHCHAMKYTAD https://m.edsoo.ru/9f246736
KourponbHas padora mo teMam "IlepleHIUKyIIpHOCTE
44 1 HMEIX u HHOFC)KOCTefI" u "Y1Isl MCI))KI[ f{ ;113,45115[)1/1 u Bubmzorexa HOK
p " yip https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMU
INousarre MHOTOrpaHHHKA, OCHOBHEIE IIEMEHTEI
45  MHOrorpaHHuka I1)35111 mile M HEBBINYKJIbIE MHOI'OT'PAHHHKH; bubnmorexa LIOK
P ’ YK YK p ’ https://m.edsoo.ru/2d24e873
pa3BEépTKa MHOTOTPAHHHKA
IIpusma: N-yronpHas IprU3Ma; TPaHd U OCHOBAHUS IIPU3MBL;
46 1 pHMaH u HZEJ‘IOHH&H np I/ISMB,I’FEOKOBEIH Y MIOJIHAs H(I;)Be XH’OCTb bubmorexa [IOK
p p ’ P https://m.edsoo.ru/b4adé3ad
MIPU3MBI
47 [Tapamrenenunen, NpsAMOYTOJIbHBIN HapajuIeJICIUAIIET U €ro Bbu6moreka [JOK
CBOMCTBa https://m.edso0.ru/8a7be683
IMupamuga: N-yrojpHas IUPaMUIa, TPAHU U OCHOBAHUE
48 | mm paMI/I;bI' 60};<rOBa$I H HOHEa}I HI(l)BeFI:(HOCTL MUPAMUIBL; buGnuorexa LIOK
p ’ i p p ’ https://m.edsoo.ru/fblcd0a5
MpaBWIbHAS U yCEUEHHAS TUPAMHUJIA
[TpaBWIbHBIE MHOTOTPAHHUKH: ITOHSITHE MPABUIBHOTO
49  MHOTOTDAHHHMK; NPABUIbHAs MPU3MA H IPABHITbHAS bu6nmorexa LIOK
nUpamMu/Ia; IpaBUIIbHAs TPEYTOJbHAs TUPaMUa U IPABUITbHBIN https://m.edso0.ru/074c8865
TeTpadap; Kyo
50 [IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTad/Ip, bu6nmorexa LIOK
JOJCKAdIP U KKOCAIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIHFHO TOUKH
51 mopsamoit pnnocx(f)cm pSHeMeHTLI CI/IMMIZET MM B IUpaMHIaX ’ buGnuorexa [IOK
DAMOH, ' P pamuax, https://m.eds00.ru/b9e777d9
napajuIesIeuIe/1ax, MPaBUIbHBIX MHOTOIPAHHUKAX
50 Brruncnenue 37eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHanu, bu6muoreka [JOK
YIJIBI https://m.edsoo.ru/6cdbecef
ITnomiaas 60KOBOH MOBEPXHOCTH M MMOJHON MOBEPXHOCTH
53 o ;11\1415)1712111 W3MBI, IJIO apb OCHOBaHMIi, T€O eMaIZ) OOKOBOM bubmmorexa ITOK
p P » TUIOTHAR - Teop https://m.edso0.ru/37d84157
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
54 [Tnomaas 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH MPABUIILHOMN bubnuoteka [JOK

MUPaMUIbI, TEOPEMa O TUIOIAIH OOKOBOM MOBEPXHOCTH

https://m.edso0.ru/5603e30b
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yCeu&HHOM nmupamMubl

55  KoutponbsHas pabora 1o reme "MHoOrorpaHHuku" ﬁgg;?/(;;_eelaz(%lorﬁ/ag5f5co4
56 IlonsaTue 06 06BEME ]r?tptlggzlldlcr)r:.e;jasg)(.)ﬁ/?adOOZOb
57 OBsén mpanius Pipsim edso0 123517163
58  OO0BEM nupamMuabl ]r?tptlgg:lld/(r)ﬁ.eelijasc%g.)rﬁ/f47dfefd

59 | O0BéM nupamuIbl Eﬁgﬁ;&:;ﬁgﬁﬁlmcl%ﬂ
60  OO6BEM mupamu/Ibl ﬁtliggzp/l/(r?e?sc%(.)rﬁmfaadc3f

61  OO6bEM HpHU3MBI Eﬁgg?/ﬁée%asg)rﬁ/ 79853608
62 OO6BEM npHU3MBI ﬁgg;?/(géezicﬁ)(.}rﬁ/leOQSQO
63  O6ném npusmbl ]f?tptlgg:l;llon:.e;jascﬁ)(.)rﬁl482d3f51
64  KonuTpomnbHas padota mo Teme "OO0bEMBI MHOTOTPaHHUKOB" Eﬁgg:?/(;:éelijélsc]i(?rﬁ/%a%?%

[ToBTOpEeHME, 06001IeHNE CHCTeMaTHU3alus 3HAHUMA. bubnnorexa [JOK

65

66

[TocTpoeHne ceueHnii B MHOTOTpaHHUKE

[ToBTOpeHmEe, 0600IIEHNE CUCTEMATU3AIIHS 3HAHNMN.
Brruncnenue paccTossHUN: MEXIY IBYMSI TOUKaMU, OT TOUKH JIO
pr[MOfI, OT TOYKH 10 IINIOCKOCTH, Me>1<21y CerHH/IBaIOHII/IMI/ICSI
MPSIMBIMH

https://m.edsoo.ru/098bedad

bubmuoreka [{OK
https://m.edsoo.ru/f7792ba9

67

68

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AINS 3HAHHH.
Beluncienue yrioB: MeXAy CKPELIMBAIOIIUMUCS IPSIMBIMU,
MEXTy TIPSIMOH | ITIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB

bubmuoreka [{OK
https://m.edso0.ru/b9146bc0

bubnunoreka LIOK
https://m.edso0.ru/56765e8b
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‘ MCKAY IJIIOCKOCTAMUA

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KUIACC
Ne Koamrecrso wacon Hdara DJIeKTPOHHBIE HU(POBLIE
n/n Tema ypoka Bcero Kontp. Tpakr. HU3y4YeHHS oﬁpasol;aTe.m,Hlll,le [?ecypcm
padoTbl | padoTHI
1 Cdepa u map: meHTp, paanyc, TuaMeTp; TUIoIaab 1 bubmmoreka [JOK
MTOBEPXHOCTHU CEPHI https://m.edsoo.ru/0341bc2b
9 Bsaumnoe pacnonoxenue chepsl U INIOCKOCTH; 1 bubnnorexa [JOK
KacarelbHasl INIOCKOCTh K cdepe; miomaas cheps https://m.edsoo.ru/bed12a43
bubnunoreka LIOK
3  UsoOpaxenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1 hitps://m.edso0.ru/bcl5F7§2
+ wmpmacocon nosepusocrn, ooy mmpeckoi 1 buGanorexa LIOK
’ https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
VJTMHJIP: OCHOBAHUS M OOKOBAs IOBEPXHOCTH
5 ](;I6I;Ia3yf0pmg; I/Ioogb' HHOI?_IC;.,H(; goxo(;oefllj 51 I'(I)(():J'IH’()ﬁ 1 bubmaorexa LJOK
’ https://m.edso0.ru/188f6216
MMOBEPXHOCTH
n JKEHUE [TUITAH Ha TIJI0CKOCTH. Pa3BépTk
6 wimmape, Conenn s (rockocro, | ) Bubmotera LIOK
T N ’ https://m.edsoo.ru/016e25eb
MapajuIeIbHON HITH TIEPIICHIUKYIISIPHON OCH IIVIIHHIPA)
Konnyeckas moBepXHOCTh, 00pa3yrolre KOHNYECKOM bu6muoreka [JOK
7 . 1 )
MOBEPXHOCTH, OCh U BEPLIMHA KOHMYECKON MOBEPXHOCTH https://m.edsoo.ru/c94ba09b
8 Konyc: ocHOBaHMe U BepInHa, 00pa3yromiasi U OCh; 1 bubnmnoreka [JOK
oAb OOKOBOW ¥ MOJHOM MOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 VY ceu€HHBIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U 1 bubnuoteka [JOK
OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
n JKeHHE KOHYca Ha MJIOCKOCTH. Pa3BEpTka KOHYyca.
10 szggliﬂ f(OH;C; (ril;gcxecl)cf;g E(;pannzibf{%ﬁ LR 1 bubmorexa LIOK
’ . https://m.edsoo.ru/Obdelbe8
OCHOBAHUIO, U IJIOCKOCTBIO, TPOXOISIICH Yepe3 BEPIINHY)
11 KomOwuHarms Ten BpalieHUuss ¥ MHOTOTPAaHHUKOB 1 but6mmorexa [IOK
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https://m.edsoo.ru/3cefl0e5

12 MHororpaHHuK, OMMCaHHBIN 0KOJI0 cepbl; chepa, bubmuorexa [JOK
BITMCAaHHAsi B MHOTOTPAHHUK WK B TEJIO BPALICHUSI https://m.edso0.ru/0b136158
13 Tlonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEI ]I'?tptlsg:l;ll(r)r:.e;jasg)(.)rISIZGaOB fh7
" bubmuorexa [JOK
14 Obwém unmnzpa, Konyca s/ ea00 TU/5513087b
. bubnunoreka LIOK
15 Obvém mapa u moma, chepet https://m.edsc?(i).ru/d189bde2
16 [Tono6uble Tena B MPOCTPAHCTBe. CooTHOIIEHUS MEX Y Bbu6moteka [JOK
IUTOIIASIMH [TOBEPXHOCTEH, 00bEMaMK O JOOHBIX TEI https://m.edso0.ru/810cfleb
17 KonTponbnas pabota no Temam "Tena Bpaienus" u bubnnorexa [JOK
"O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 | BekTop Ha IUIOCKOCTH H B IPOCTPAHCTBE EH6H_HOTeKa 0K
https://m.edsoo.ru/5caefclb
19 | CnoxeHue ¥ BBIYMTAHNUE BEKTOPOB bubmorexa [IOK
https://m.edsoo.ru/23f4f089
20  YMHOXeHHE BEKTOpa Ha YUCIIO bubmorexa LIOK
https://m.edsoo.ru/dee379eb
21 PasnoxeHue BekTOpa 1o TpEM HEKOMILIAHAPHBIM bubmuoteka [IOK
BekTopam. [IpaBuio napamienenunena https://m.edsoo.ru/a28fd74e
99 Pemenwue 3anay, CBSI3aHHBIX C MPUMEHEHHEM MTPABUII bubnnorexa [JOK
JICUCTBHI C BEKTOPaMHU https://m.edso0.ru/5a827900
23 KoopanHaTHO-BEKTOPHBII METOJI TPU PEIIEHUN bu6muoreka [JOK
TeOMETPUUYECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
e T e BiGores 10K
KoOp/HHATAX https://m.edsoo.ru/48db7058
o5 VYron mexay BekTopamu. CKansipHOE MPOU3BEICHHE bubnmnoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
but6mmoreka [IOK
26 | BpruncneHue yriioB MEXIy MPSMBIMH U TUIOCKOCTSIMHU

https://m.edsoo0.ru/8efbe78e



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

27 Kontponbhas padota nmo teme "BekTopsl 1 KOOPAMHATHI B 1 bubmuorexa [JOK

npocrpaHcTee" https://m.edsoo.ru/77c22fc5
28 [ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH. 1 bubnunoreka LIOK

OcHoBHbIE GHUTYPBI, HAKThI, TEOPEMBI Kypca ILIAHUMETPHU https://m.edsoo.ru/1780ba5d
29 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM. 1 bu6nmoreka [IOK

OcHoBHBIE GUTYpPBI, (haKThI, TCOPEMBI Kypca INIAHUMETPUH https://m.edsoo.ru/078cd184
30 [ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUs 3HAHUH. 1 bubnunoreka LIOK

3aa4yM IIIAHUMETPUH U METOJIbI MX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIIHUS 3HAHUH. 1 bu6mmoteka [JOK

3a1aun TUIAHUMETPHH U METOJIbI UX PCIICHHSI https://m.edsoo.ru/4dffdad7
30 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIIUS 3HAHUH. 1 bu6mmoteka [JOK

OcHoBHBIC GUTYpPBI, (HAKThI, TCOPEMBI Kypca CTEPEOMETPUH https://m.edsoo.ru/74b2ad91
33  HTtoroBas KOHTpOJIbHAs paboTa 1 E:tlgg?/(r)ﬁ?e%ii.orﬁle@ Adfc2
34  TloBTopenue, 0600IIEHNE U cCUCTEMaTH3allusl 3HAHUN 1 ﬁgg;?/(ssée%asc]i)?’ﬁ/f 165d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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PABOYAS ITPOI'PAMMA yueOHOro npeamera « BeposiTHOCTb M CTATHCTHKA.
ba3oBblii ypoBeHb»
MNOSICHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma yueGHOro kypca «BeposTHOCTh M CTaTUCTHKa» 0a30BOT0 YPOBHS JUIs
oOyuaromuxcst 10 —11 xmaccoB paszpaborana Ha ocHOBe DenepajabHOrO TroCyIapCTBEHHOTO
00pa30BaTEeNILHOIO CTaHJApTa CpelHero oomero obpa3oBaHMsA, C Y4YETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBAHUH, MPEIBIBIAEMBIX K MaTEMAaTUYECKOMY OOpa30BaHUIO, W TPAAULUN
poccuiickoro oOpa3oBaHus. Peanmuzanust mporpaMMel 0OeclieuMBaeT OBJIAJECHUE KIFOYEBBIMU
KOMIICTCHIUAMHA, COCTABJIAIOIIMMU OCHOBY IJId CaMOPA3BUTHA U HCIIPCPLIBHOI'O 06pa3013aH1/1;1,
LIEJIOCTHOCTh  OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U IIO3HABATENBHOTO PAa3BUTHUSA JIMYHOCTU
o0yyJarouuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYuebHblil Kypc «BeposTHOCTb U CTaTHUCTHKa» 0a30BOr0 YPOBHS SABISETCS MPOJIOJIKEHUEM
U pa3BUTHUEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypoBHSI OCHOBHOHM ImKosbl. Kypc
npeaHasHayeH A GOpMHPOBAHUSA Y OOyYarOIUXCsl CTATUCTUYECKOM KyJIbTYpbl U MOHMMAaHUS
pOJIM TEOPUM BEPOATHOCTEHM KaK MAaTeMaTHYECKOr0 MHCTPYMEHTA Il HU3YyYEHHUs CIy4alHBIX
coObITHH, BenMuuMH W mpoueccoB. llpm wu3ydeHnum Kypca oOoramaroTcsi HpeaAcTaBIECHUsS
YYAIIKUXCA O METOJAX MCCIIEIOBAHUs U3MEHYMBOIO MMPA, Pa3BUBACTCS TIOHUMAHUE 3HAYUMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMs KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOI'O
€CTECTBEHHO-HAy4YHOI'0 MUPOBO33PECHHUS.

CopepxaHue Kypca HaIpaBJIEHO Ha 3aKPEIUICHWE 3HAHWM, MOJIYYEHHBIX NP W3YYE€HUU
Kypca OCHOBHOW INKOJbl M Ha pa3BUTUE IPEACTABICHUM O CIy4alHBIX BEJIMYMHAX U
B3aMMOCBA35X MEXKIY HHUMH Ha BaXHBIX IPHUMEpax, CIOKETbl KOTOPBIX II0YEPIHYTHI W3
OKPY’KaIOILIET0 MUPA.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJISIMH B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTaTHCTHKa» CpeAHEeW WIKoJbl Ha 0a30BOM YpOBHE BBIJEJIEHBI CIEAYIOUIME OCHOBHBIE
cojepxarenbHble TUHUM: «CiydaiiHble COOBITHSI M BEpPOATHOCTW», «CilydaliHble BEIMYMHBI U
3aKOH OOJIBIIMX YUCEID».

BaxHylo uacTb Kypca 3aHMMaeT MH3Y4€HHE TEOMETPUYECKOr0 U OMHOMMAIBHOTO
paclpeneieHnii M 3HAaKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMHd — [I0KAa3aTEIbHbIM H
HOPMAaJIbHBIM PACIPENETICHUSAMM.

Copnepxanne nuHUM «ClydaiiHble COOBITHS M BEPOSITHOCTU» CIIY>)KMUT OCHOBOM JJist
(dopMHpOBaHUS NPEJCTABICHUNH O paclpelielIeHUd BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJIMYMH, a TAKXe 3Ta JIMHUSA HEoO0XonMa Kak 0a3a JUlsl M3ydeHHUs 3aKoHa OOJbIINX
yucen — (QyHIAMEHTAJIbHOTO 3aKOHA, JEHCTBYIOIIErO B NMPHUPOJAE M OOIIECTBE M HMMEIOIIEro
MaTemaruueckyro  ¢opmanuzanuio. Cam  3akOH  OOJNBIIMX  YWCEN  Mpeasiaraercs B
03HAKOMUTENBHON (popMe ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUYECKOTO (popMaIn3ma.

Tewmbl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIyYailHBIMU BETMYMHAMM, aKIEHTHUPYIOT BHUMaHUeE
IIKOJIBHUKOB Ha ONMCAHMM M H3YYEHMM CIyYalHBIX SIBJIEHHH C IOMOIIBIO HENPEPHIBHBIX
¢byskuil. OCHOBHOE BHUMaHHE yJeseTcs OKa3aTelbHOMY U HOPMaJIbHOMY pacIipe/ieiIeHHsIM,
OpU O3TOM MpEAIojaraercs O3HAKOMUTEIbHOE M3y4YeHHE MaTepuaia 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEGHOM I1JIAHE
Ha u3yuenue kypca «BepoATHOCTh W CTaTUCTHKa» Ha 0a30BOM ypoBHE OTBOAWMTCS | dac B
HEJIENI0 B TEYCHUE KAXKOT0 rofa 00yueHus:, Bcero 68 yueOHbIX YacoB.

COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIIACC



[IpencraBineHne MaHHBIX C TMOMOIIBIO Tabmui u auarpamm. CpemHee apudMeTHdecKoe,
MeAuaHa, HauOoJblliee W HaUMEHbIIEe 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJApTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyuaiiHple 5KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTAapHbIE COOBITHUS
(ucxomsl). BepodtHocTh citydailHOTO cOOBITHS. BiIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITHA.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Onepauuu Haj COOBITHSMH: IEepecedeHue, 00beIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyria c0KeHUs BEPOATHOCTEH.

VYcnoBHas BEpOSTHOCTh. Y MHOXKEHUE BEPOSATHOCTEH. [lepeBO caydailHOro SKCIEepUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucumelie cOObITHS.

Komb6unaropnoe npasmio ymHoxenus. [lepectanoBku u (axtopuan. Yuciao coueTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciiydaifHbIM ONBIT (MCTIBITAaHKE), YCIIEX U HeyAada. He3aBUCHUMBbIE UCTIBITAHUS.
Cepusi HE3aBHCHUMBIX HCIBITAHUK 10 mepBoro ycrnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepnyinu.

CnydaitHass BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpezesieHus.
[Tpumepsl pacnpeeneHuii, B TOM YHCIIe, FEOMETPUUECKOe M OMHOMHAIIBHOE.

11 KJIACC

UucioBble XapakTEPUCTUKU  CIIyYalHBIX BEJIIMYMH: MaTeMaTHYECKOE  OKHUJIaHUE,
JUCIIEpCUs U CTaHAapTHOE OTKJIOHEHHE. [IprMephl mpuMeHeHus: MaTeMaTUYECKOT0 OKUIaHus, B
TOM 4YHCIIe B 3aJayaX U3 ITOBCETHEBHOM XU3HU. MareMaTH4ecKoe OXUJaHue OWHApHOU
CIy4YalHOM  BEJIMYMHBI. MaremMaTH4ecKoe OXUIJAHUE CYMMBl  CIly4allHbIX  BEJIMYMH.
Matematuyeckoe 0KHIaHHue U TUCIIEPCUS TEOMETPUUECKOTO M OMHOMHAIILHOTO paclpeIeIeHUN.

3akoH OOJIBIIMX YHUCEN U €ro poJib B HayKe, IpHpojae U obmectBe. Boibopounslii MeTox
UCCIIEI0BAHUMN.

IIpumepsl HENPEPBIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHperciIeHHUs.
3ajmauu, TpPUBOMAIIME K HOpPMalbHOMY pacmpeaeineHutro. IloHstue o HopMadbHOM
pacIpeneeHnH.

INJIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpE3yNbTAaThl OCBOEHHUS MpOrpaMMmbl ydyeOHOro mnpeamera «MaremaTHKa»
XapaKTepU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHUCKOrO OOIECTBA, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECIHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HAa3HAYCHHUEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUICKON TPKIAHCKOW MIACHTHYHOCTH, YBKEHHUS K MPOILIOMY
nu HaCTOHH_[eMy pOCCHﬁCKOfI MaréMaTHuKK, HTCHHOCTHBIM OTHOIICHHEM K JOCTHUXKCHUAM
POCCHUHCKMX MaTeMaTUKOB M POCCHMCKONW MAaTeMaTUYECKOW IIKOJIbI, K MCIOJB30BAHUIO ITHX
TOCTHKEHUH B IPYrHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HpaBCTBeHHOFO CO3HaHHA, DSTHYCCKOI'O ITOBCACHUA, CBA3aHHOI'O C HpaKTI/I‘-IeCKI/IM HpI/IMeHeHI/IGM
JTOCTYDKCHUH HAyKH W JIEATEILHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOHYUBOTO OYyyIIEro.

JcTeTnYEeCKOe BOCIIUTAHME:



3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Yas 3CTCTI/IKy MaTEMaTUYCCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, pPEIICHUH, PACCYXKIACHUN; BOCIHPUMMYHUBOCTBIO K
MAaTEMATHUYCCKUM ACIICKTaM pa3n1/1qHHx BHUJIOB I/ICKyCCTBa.

duznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTLIO YMCHI/ISI HpI/IMeHSITb MaTeMaTU4YCCKUEC 3HAHUS B HHTepecax
30pOBOro M Oe3omacHOro oOpasza JKW3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, PEryisipHas (usmueckas
aKTHBHOCTh); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUIX CIIOPTHUBHO-03J0POBUTEIIBHON
JIeSITCIHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K pPa3IMIHBIM
chepam npodeccHoHaTBbHON NEeITeIbHOCTH, CBS3aHHBIM C MATEMATHKON M €€ MPHUIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyImieit mpodeccun u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
CaMOO6pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BC€I>'I KHN3HHU, T'OTOBHOCTBHO K aKTI/IBHOMy yT-IaCTI/IIO B
PEIICHUH PAKTHYCCKUX 3a]]a4 MAaTeMaTHIECKON HAIIPaBICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpPbl, NMOHUMAHHEM BIUSHUS COLHUAIBHO-
HKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOM W COIMAIBHOWU CpeAbl, OCO3HAaHUEM
r00abHOTO  XapakTepa JKOJOTHYECKHUX  MpOoOJieM; OpHEHTAIllMell Ha  MpPUMCEHEHHUE
MaTeMaTUYeCKUX 3HAHUMN Ul pelleHMsl 3a7iad B 00JIacTU OKpYXaroulel cpelbl, IIIaHUPOBaHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX ITOCJIEICTBUHN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTU4YECKON HayKu Kak cepbl
YeJIOBEUECKON JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUMMOCTH JJIs Pa3BUTHS LUBUIIN3ALINY;
OBJIAACHUEM A3BIKOM MAaTEMAaTUKU U MaTeMaTI/I‘IeCKOﬁ KyanypOﬁ KakK CpeI[CTBOM ITIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATH TNPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTEepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIGHBIMUA  HO3HABAMETbHBIMU  OeliCMEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oeticmeusMuU.

1) Vuueepcanvrvie nosnasamenvnsle oelicmeus, obecneyusarom Gopmuposanue 6a3o6vix
KOCHUMUBHBIX NPOYECCO8 00YUarOWUxcs (0c6oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupd,;
npUMeHeHue 102UYeCcKUX, UCC1e008amenbCKUx onepayull, yMeHui pabomams ¢ ungopmayuet).

Ba3oBble jiornyeckue AeicTBUA:

®BBISBJIATE U XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTHYeCKHX OOBEKTOB,
NOHATUH, OTHOLIEHUH MEXAy MOHATUAMH; (OPMYTUPOBATH  OINpENENEeHUsl IMOHSITH;
YCTaHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCH(HUKAIIMHA, OCHOBAHUS Ui OOOOUICHHUS W
CpaBHEHMSI, KpUTEPHH ITPOBOIUMOI0 aHAIN3a,;

® BOCIIPUHUMATh, (HOPMYJIHPOBATh M TPEOOPa3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

® BBISIBJIATH MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEUHs B (akTax,
JMAHHBIX, HAONIONEHUSIX W  YTBEPXKJACHUAX, TMpemiaraTb KPUTEpUH ISl BBISABJICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e IeNIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHUKHU, NEAYKTHBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUCHUH TT0 aHAJIOTHH;



® IPOBOJIUTH CAMOCTOSITENIBHO JTOKA3aTeIhCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSMBIC H
OT TPOTUBHOTO), BBICTpanBaTh apryMEHTALMIO, MPUBOJAUTH MPUMEPbl U KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

¢ BLIOMpATh CIOCO0 pelmieHus y4eOHO#l 3amaunM (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOIANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiCTBHA:

® IICIIOJIE30BATh  BONPOCHI  KaK  HCCICNOBATEIbCKUH  HMHCTPYMEHT  IO3HAHUS;
(bopMyIHUpOBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEYHE, TPOOIEMY, YCTaHABIMBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3UIINI0, MHEHHUE;

® [IPOBOJIUTH CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCIICIOBAaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

® CaMOCTOATENBHO (POPMYITHPOBATH 000OIIEHUS U BEIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIOICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

® [IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

® BBISIBIISITE ACPUITUTH HHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOIIPOC U IS
pelleHus 3a1a4H;

®BEIONpATh HMH(POPMAIIMIO W3 HCTOYHUKOB PA3IMYHBIX THUIOB, aHAIW3HPOBATH,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HMH(DOPMAMIO pPA3IMYHBIX BHIOB U  (Qopm
MpEeJICTaBICHHUS,

® CTPYKTYpHpPOBaTh  HH(POpPMANHMIO, TMPEACTaBIATH €€ B pa3iudHbIX  (opMmax,
WUTIOCTPUPOBATH TpapuuecKy;

® OIICHUBATh HAAEKHOCTh HH(OpPMAIMM 1O CaMOCTOSTENHHO CHOPMYTUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvhvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

Oo0menne:

® BOCIIPUHUMATh U (OPMYJIHUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUSMU U UEISIMH
OOIIeHHs; SICHO, TOYHO, TPAMOTHO BBHIpaXaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHUS 10 XOAY peIICHHs 3aJadd, KOMMEHTHPOBATh TOJYICHHBIN
pe3ynbTarT;

®B X0jIc OOCYXKJCHHS 3aJIaBaTh BOIIPOCHI MO CYMIECTBY OOCYKAAaeMOH TEMBbI, TPOOJIEMBI,
pelraeMoi 3a/1auu, BBHICKA3bIBATh WJCH, HAICJICHHBIC HA TOWCK PEIICHHUS;, COTOCTABJISATh CBOH
CYXKICHHS C CYKIEHUSMHU IPYTMX YYaCTHUKOB JMajora, OOHapyXHBaTh Pa3inyude U CXOJICTBO
MO3UIN; B KOPPEKTHOU (hopMe (HOpMYIIHPOBATh Pa3HOTIIACHS, CBOH BO3PAKEHUS;

® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, dKCTIEpUMEHTa, WCCIENOBAHUS, MPOEKTa;
CaMOCTOSITENILHO  BBIOMpaTh (opMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TpPe3eHTAlUd |
0COOEHHOCTEHN ayAUTOPHH.

CotpyannuecrBo:

® [IOHUMAaTh W UCIOJH30BaTh MPEUMYIIECCTBA KOMAHIHOW W WHIMBHIYAJILHON pabOThI TIPH
pelieHnr y4eOHBIX 3a/ay; MPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, TUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PAaOOTHI, pacmpeaessiTh BHABI padoOT, TOTOBapUBATHCS, OOCYXKIATh
MIPOILIECC U PE3YNIBTAT padOThI; 0000IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

® yJacCTBOBATh B TPYMIMOBBIX (GopMax padoThl (0OCYkIIeHUs,, 0OOMEH MHEHHI, «MO3TOBBIC
HITYPMbI» U HHBIE); BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JAEUCTBUS C



APyYruMu 4JICHAMHU KOMAaHZIbI; OLCHUBATH KAa4YCCTBO CBOCTO BKJIaZla B O6IJ_II/H>'I MNpOAYKT 11O
KpuTepusam, chOpMyIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusaums:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb:

® BJIaJICTh HaBbIKAMU MTO3HABATENIbHOM pediekcun Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBHIMA
U MBICIUTENBHBIX TPOIECCOB, HUX PpE3ylbTaTOB; BIAICTh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

® [IPEIBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIpH PEILICHUU 3a4a4yd, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HAa OCHOBE HOBBLIX O6CTO$IT€JH>CTB, JaHHBIX, HaﬁHeHHLIX OIHI/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pE3yJlbTaTa IETHM MW YCJIOBUSAM, OOBSICHATH TNPHYUHBI
JOCTMIKCHUA WJIM HCAOCTHIKCHHA PE3YIbTATOB ACATCIIBHOCTH, HAXOAUTH OIHI/I6Ky, JaBaThb
OILICHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpenHee apudmerHyeckoe, MenuaHa, HauOoibIIee,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCUBa YUCIOBBIX JIaHHBIX.

OnepupoBaTh MNOHATUSAMHU: CIY4YalHBIA AKCHEPUMEHT (OMBIT) U CiydailHOoe coObITHE,
3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ]) CIIy4allHOTO OMbITa; HAXOJUTh BEPOSATHOCTH B
OMbITaX ¢ PABHOBO3MOXKHBIMH CIy4allHBIMU COOBITHSIMH, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTH
COOBITHI B M3YUYEHHBIX CIYyYalHBIX IKCIIEPUMEHTAX.

Haxoauts u popmynupoBaTh COOBITUS: TIEpECEUCHUE U OOBEIUHEHNE JTAHHBIX COOBITUH,
cOOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJB30BAaTHCS JUarpaMmamu Oiiepa U
(bopMyII0ii cl0KeHUsI BEPOATHOCTEN MPU PEIICHUH 3a/1au.

OnepupoBaTh MOHATHSMHU: YCIOBHAs BEpPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSATHOCTH C IOMOIIBIO MPAaBUJIa YMHOKEHUS, C TIOMOIIBIO IEPEBA CIyYailHOrO OMbITA.

[TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TP PEIICHUH 3a]1ay.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHUS, CEPUS HCIBITAHUM,
ycrex M Heylaya; HaxOJUTh BEPOSATHOCTH COOBITUH B CEPUM HE3aBUCHUMBIX HCHBITAHUNA 0
MIEPBOrO ycIexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuy UcTibITaHui bepHysin.

OnepupoBarb MNOHATHSAMM: CilydaiiHass BEIWYMHA, PpACHpPEIECICHUE BEPOSTHOCTEH,
Juarpamma pacipesieneHus..

11 KUIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAYECHHWW CIy4YalHON BEJIMYHMHBI IO PACHPENEICHUIO WU C
MOMOIUIBIO TUATPAMM.

OnepupoBaTh MOHATHEM MaTEMAaTUYECKOTO OXKMJAHUS; TPUBOAMTH TNPUMEPHI, Kak
IPUMEHSIETCd MaTEMaTHUYECKOE OXHJIaHUE CIIy4allHOM BEJIMYMHBI HAXOAWUTh MAaTEMAaTHUYECKOE
O’KHJaHHE 110 TAHHOMY paclpeiesICHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCEN.

HmeTs npeacTaBiieHne 0 HOpMaabHOM pacrpeaeeHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KOJII/[‘-leCTBO qacoB
Ne H DJyieKTpoHHbIe (1U(ppoBLHIE)
anMeHOBaHHe pPa3eJioB U TeM NPOrpaMMbl
n/n Bcero o0pa3oBare/ibHbIE pecypchl
1 IIpencraBnenne JaHHBIX U OIIMCATEIILHAS CTATUCTUKA 4 Eubmorexa IIOK
pel A https://m.edsoo0.ru/e0b7b0f1l
Ciy4aiiHble OIBITHI U CITyyaiiHble COOBITHS, OIBITHI C bubnuorexa [IOK
2 3 )
PaBHOBO3MOYKHBIMH 3JICMEHTAPHBIMU UCXOJaMHU https://m.edsoo.ru/e0b7b0f1
3 Omeparuu HaJl COOBITHSIMHU, CII0KEHUE BEPOATHOCTEN 3 bubmmorexa [JOK
panl A ’ P https://m.edsoo0.ru/e0b7b0fl
YcnoBHas BEpOATHOCTD, IEPEBO CIYYalHOTO OMbITa, (hopMyIia bu6mmoreka [IOK
4 N - 6 )
MOJTHOM BEPOSITHOCTH U HE3aBUCUMOCTh COOBITHIA https://m.edso0.ru/e0b7b0f1
bu6mmoreka [IOK
5 JMEMEHTH! KOMOHHATOPHKH 4 https://m.edsoo0.ru/e0b7b0fl
6 CepuH 110CiIe 10BATENbHBIX UCIIBITAHUNA 3 Bubmzorexa LIOK
p a https://m.edso0.ru/e0b7b0f1
7 Ciy4JaliHbIE BEIUYUHEI U pacIpeneIeHus 6 Eubmorexa IIOK
ya pactipel https://m.edso0.ru/e0b7b0f1
. bubnuotexa [JOK
8 O000111eHE U CUCTEMATH3AIU 3HAHUI 5 https://m.eds00.ru/e0b7b0fl
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KJIACC
KoauuecTBo yacoB
Ne DJieKTpOHHbIE (U (ppoBLIE)
Hal/lMeHOBaHl/le pasz[e.uos U TEM ﬂpOFpaMMLl
n/m Bcero o0pa3oBaTejibHbIE pecypchl
1 MaremMaTnueckoe OXKUIaHUE CIIyUYaliHON BEITMYNHEI 4 Brbmuotexa LIOK
Al yd https://m.edsoo.ru/5fbc5dcl
2 | JlucriepcHs ¥ CTaHIAPTHOE OTKIIOHCHHE CITYYalHOW BEITMYMHBI 4 bubmorexa LIOK
p flap ya https://m.edsoo.ru/5fbc5dcl
3 3aK0H OONBIINX YHACET 3 bu6moreka OK

https://m.edsoo.ru/5fbc5dcl
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bu6mmoreka [IOK

4 | HenpepbIBHBIE CTy4aiiHbIC BEJIMUMHBI (PACIIPEACIICHHMS ) 2 https://m.edsoo.ru/5focsdcl
bubmuorexa [JOK
S  Hopwanbnoe pacnpenencins 2 1 https://m.edsoo.ru/5fbcsdcl
. bu6mmoreka [IOK
6 | IloBropenue, 0000IICHIE U CUCTEMATU3AUS 3HAHUN 19 2 https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
MNOYPOYHOE IINTIAHUPOBAHHUE
10 KJIACC
Ne Komuiecrno wacos Hdara DJieKTpOHHBIE HU(POBLIE
N Tema ypoka Kontp. Hpakr.
n/n Bcero padotei | pacotht u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
1 [IpencraBnenune NaHHBIX C TOMOIIBIO TAOJIHI] U TUATPAMM 1 bubmorexa HOK
pex A = tH marp https://m.eds00.ru/25c6d12b
2 naiemmried e, paswax, ancnepenm, cramapoe 1 BuGuorexa LIOK
i > JIMCTIEPCHA, CTAHAap https://m.edso00.ru/dd00738d
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
3 nasmiemmmies suasemn pasa. senepeun, cramaprioe 1 BuGmorexa LIOK
'P » AMCTICPCITL, CTatIap https://m.eds00.ru/98645f6¢
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
+ naamiemmmies suasesn pasa. suenepeun, cramaprioe 1 BuGorexa LIOK
P » MCTICPCITL, CTatIap https://m.eds00.ru/7c9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
5 CayvaiiHble S5KCIIEpUMEHTHI (OIBITHI) U Cy4aiiHbIe 1 bubmuorexa [IOK
COOBITHS. DIeMEeHTapHbIE COOBITHS (MCXO/IbI) https://m.edsoo.ru/347c1b78
5 cobmmit » omre ¢ pasnososmont srewentapr | 1 BuGanorera LIOK
p p https://m.eds00.ru/64d75244
COOBITHSAMHA
7 BepositHOCTB ciyuaiiHOro coObiTHs. [IpakTuyeckas pabora 1 1 bubmorexa LIOK

https://m.edsoo.ru/5e8fa94a
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Omneparuu HaJ COOBITHAMU: TIEPECEUCHHUE, 00bETUHCHHE

bu6nmoreka [IOK

HCyaaya. HezaBucumelie HCIIBITAHUA. Cepm{ HE3aBUCHMBbIX

8 CO“GBITI/II/I, MIPOTHBOIIOJIOXKHBIE COOBITHSA. JlnarpaMmmbl https://m.edsoo.ru/221c622b
Ditnepa
y | e e o g, e B LOK
. > 1P ' P https://m.edsoo.ru/cc10cle2
Ditnepa
10 ®opmyna cinoKeHUs: BEPOSTHOCTEH bubmorexa LOK
y https://m.eds00.ru/3057365d
11 VYcioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEM. bubmmoreka [JOK
JlepeBo ciy4aifHOro SKCIeprUMEHTa https://m.edsoo.ru/9a408d25
12 VYcnoBHas BEpOSITHOCTh. Y MHOKEHUE BEPOSITHOCTEH. bubnnorexa [JOK
JlepeBo CiTydaitHOTO 3KCIIEPUMEHTA https://m.edsoo.ru/ble76d3a
13 VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEH. bubnnoreka [JOK
JlepeBo CiTydaitHOTO 3KCIIEPUMEHTA https://m.edsoo.ru/47fb6b11
14  ®opmyna moJHON BEPOSITHOCTH bubmorexa OK
pMY p https://m.edsoo.ru/15941bec
15  ®opmyna moaHON BEPOATHOCTH bubmorexa HOK
pMYy P https://m.edsoo.ru/a9ec13c8
. bubmuoreka [JOK
16 ®opmyna moiaHOU BepoATHOCTH. HezaBrcuMble cOOBITUS hitps://m.edsoo.ru/e3dd5ac
bu6nunorexa LIOK
17 Koutporeras padota https://m.edsoo.ru/29dc6chb9
18 ' KomOuHaTOpHOE MPaBUIO YMHOKECHHUS bubmorexa HOK
p p Y https://m.edsoo.ru/2270cf70
but6mmorekxa [IOK
19 Tepecranosiu u paxropuan https://m.edsoo.ru/d58ce6d1
N bubmuoreka [{OK
20 | Hmeno coueraruh https://m.eds00.ru/7904dh0
but6mmorekxa [IOK
21 | Tpeyronbuuk [lackansa. ®opmyna Ounoma HeroToHa https://m.edsoo.ru/fad7998f
29 BunapHbIii cirydaifHbIi ONBIT (MCIIBITAHKE), YCTIEX U bubmuotexa [JOK

https://m.edso0.ru/2e1f2368
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HUCITBITAHUH A0 IIEPBOTo yCIri€xa

23 | Cepus He3aBUCHUMBIX UCHBITAHUN bepHyiin 1 bubmaorexa IIOK
p PHY https://m.edso00.ru/e9572a68
Cepus He3aBUCUMBIX UcTibITaHu. [IpakTudeckas pabora ¢ bubmmoreka [JOK
24 1 1 )
HCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOJIHI] https://m.edsoo.ru/f4al5al4
. bu6nmoreka [IOK
25 | CryHaidnai B IHHa 1 https://m.edsoo.ru/639be9aa
26 Pacnipenenenue BepostHocTen. Juarpamma 1 Bbu6moteka [JOK
pacrpeaeieHus https://m.edsoo.ru/6dc7ff39
27  CymMa ¥ IpOM3BECHHE CITyYailHBIX BETHYNH 1 bubmmorexa [IOK
https://m.edsoo.ru/51b7ed5f
28 | CyMMa U IpoU3BeAEHHUE CIIYUYAHBIX BEJIMYNH 1 Bubmiorexa HOK
™ p a v https://m.edsoo.ru/c2757cc3
29 [IpuMepsl pacipeesieHnid, B TOM 4HCIIE TEOMETPUUYECKOE U 1 Bu6moteka [IOK
OMHOMHAIIEHOE https://m.edsoo.ru/91e08061
30 [Ipumeps! pacpeneneHuii, B TOM YHCIie TeOMETPUIECKOE U 1 bu6nunorexa LIOK
OMHOMHAIIEHOE https://m.edsoo.ru/5afffO5f
. bubmuoreka [JOK
31 TIloBropenue, 0600IIeHNE U cCUCTEMAaTH3allMsl 3HAHUN 1 hitps://m.edso0.ru/0f4d3cd?
. bubnuoreka [{OK
32 Tloropenue, 0000IICHNE U CHCTEMATU3AINs 3HAHUN 1 hitps://m.edsoo.ru/e01a3dca
bu6nunorexa LIOK
33  UrtoroBas KOHTpOJIbHAs paboTa 1 1 hitps://m.eds00.ru/a985ae79
. bubnuotexa [JOK
34  TloBTopenue, 0000IICHNE U CHCTEMAaTH3aINs 3HAHUN 1 https://m.eds00.ru/1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 34 2 2
11 KJIACC
Ne Komiecrso wacos Hara DJieKTpoHHbIE IU(POBLIE
n/n Tema ypoka Bceero Konrp. Hpakr. U3y4eHHsI o0pa3oBaTelbHbIE PeCypChl
padoTbl | padoThI
1 [ToBTOpeHmEe, 0000IIEHNEe, CUCTEMATU3AIINS 3HAHUM. 1 but6mmorekxa [IOK
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CrydaifHple OTIBITHI M BEPOSITHOCTH CIyYalHBIX COOBITHA.

Cepuu HE3aBUCUMBIX UCIIBITAHUNA
[ToBTOpeHME, 00001IeHNE, CUCTEMATH3AIUs 3HAHUH.

https://m.edso0.ru/430d330a

2 CrydaifHple OTIBITHI M BEPOSITHOCTH CIyYalHBIX COOBITHIA. bubmorexa [IOK
8 https://m.edsoo.ru/a573a292
Cepuu HE3aBUCHUMBIX HCTIBITAHUN
3 Cyualionae onsmtt seportoc ity coour ubmotexa LIOK
8 ' https://m.edsoo.ru/07a5e861
Cepuu HE3aBUCHUMBIX HCIIBITAHUN
+ Cryuabite onemttt seportioeT cnyaaisu oG ubmiorexa IOK
8 ' https://m.edso0.ru/32bc29bf
Cepuu HE3aBUCHUMBIX HCTIBITAHUN
5 [IpuMepsl IpUMEHEHHSI MATEMATUYECKOTO OKUTaHUS Bbu6moreka [JOK
(cTpaxoBaHue, J0TEpEs) https://m.edsoo.ru/ea27084d
6  Maremarnueckoe 0XKHIaHUE CyMMBI CITy9allHbIX BEJTHYNH bubmmorexa HOK
https://m.edsoo.ru/0Oadefe9e
7 MareMatnueckoe 0kHUIaHie T€OMETPUUECKOTrO U bubnnorexa [JOK
OMHOMHUAIILHOTO paclpeIeIeHU https://m.edsoo.ru/20de2fc2
8 MaremMatnueckoe 0KHIaHHE T€OMETPHUUECKOTO U bubmmnorexka HOK
OMHOMHAITBHOTO pacipeaeIeHui https://m.edso0.ru/17b0e769
9 | Jlucmepcwust ¥ CTaHIAPTHOE OTKIOHEHHE bubmorexa HOK
https://m.edsoo.ru/bcc67f76
10 | Jucmepcus u cTaHAAPTHOE OTKIOHEHUE bubmorexa LOK
https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpu4eckoro 1 OGMHOMHUAIBHOTO bu6muoreka [JOK
pacripesieieHus https://m.edsoo.ru/4b5a495e
12 [IpakTudeckast paboTa ¢ UCIOIH30BAHUEM IIEKTPOHHBIX bubnmnoreka [JOK
TaOJIHIY https://m.edso0.ru/a53cd884
13 3akoH O0obpIuX unces. BeiOopouHsIii MeTo T bubnuoteka [JOK
UCCIIeIOBaHUH https://m.edsoo.ru/94ddc34a
14 3akoH OonbIINX Yrcen. BeIOOpoUHBIi MeTON bubnmoreka [JOK
UCCIIEI0BaHHI https://m.edsoo.ru/cf23b369
15 TIlIpakTtudeckas paboTa ¢ UCIIOJIb30BAaHUEM AIICKTPOHHBIX bubnuoteka [JOK
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TalJIuI

https://m.edsoo.ru/6cld11a6

bub6nmoreka [IOK

16 Mrorosas kouTpobias pabota https://m.edsoo0.ru/7e379f8f
IIpumepsl HelIPpEePBIBHBIX CIIYYAMHBIX BeIUYUH. OYHKIUS
17 l'IJ'IpOTHOI:JTI/I pafngeﬂeneHm.y;aBHOMepHoe pacnpe}z][eﬂléHHe bubmaorexa IIOK
. https://m.edsoo.ru/9f5b423d
H €ro CBOMCTBa
IIpumepsl HelIpEePBIBHBIX CIIYYAMHBIX BeTUYUH. OYHKIUS
18 HJIpOTHOI:ITI/I pafngeﬂeHeHI/I}I.y;aBHOMepHOC pacnpe}z][enI;HHe Bubmiorexa HOK
. https://m.edsoo.ru/b1c2712¢
H €ro CBOMCTBa
3amauu, NPUBOIAIINE K HOPMAILHOMY pacipeIeICHHIO.
19 CD}II[HKLI;M E)'IHOT?{OI(I:ITI/I u CBopﬁCTBa HOp}IIVII;J'IBHI())Fg Bubmorexa LIOK
https://m.edso00.ru/97¢c19f59
pacrpeaeneHus
20 [IpakTrueckas paboTa ¢ HCTIOJIB30BAHUEM JICKTPOHHBIX bu6nmorexa LIOK
Ta0IHI] https://m.edsoo.ru/1f1f9ad9
21 [ToBTOpEeHMEe, 00001IeHNE U CUCTEMAaTH3alUs 3HAaHU . bubmmnorexka [HOK
OmnucarenpHas CTATUCTUKA https://m.edso0.ru/72953f4c
22 [ToBTOpEeHme, 06001IeHNE U CHUCTEMATH3AIUs 3HAHUH. bu6nunorexa LIOK
OmnucarenpHas CTaTUCTHUKA https://m.edso0.ru/b699ad0c
IToBTOpenue, 0000IIEHNE U CHUCTEMATH3AIIMS 3HAHUIA.
23 OHLITBII) c pa];HOBOBHI\fIO)KHI)IMI/I 3JleMeHTap§LIMI/I bubnuorexa [IOK
https://m.edsoo.ru/3fcbacf9
COOBITUAMHU
IToBTOpenue, 0000IIEHNE U CHUCTEMATH3AIIHS 3HAHUIA.
24 OHLITBII) c pa];HOBOBHI\fIO)KHLIMI/I BJICMGHTapELIMI/I buGmuorexa [IOK
https://m.edsoo.ru/538fd7cf
COOBITUAMHU
[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.
Brruncnenue BeposiTHOCTEN COOBITUI C TPUMEHEHUEM bubmuoreka [JOK
25 .
¢bopmy U rpagUUECKUX METOAOB (KOOpAMHATHAS MpsMas, https://m.edso0.ru/272910f5
JEPEeBO, TuarpamMmma Jusepa)
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUM.
26 Brruucnienue BepossTHOCTEH cOOBITHI C TPUMEHEHHEM bubmuotexa [IOK

dhopmyn u rpaduuecKrX METOA0B (KOOpAMHATHAS TIpsiMas,
JIEepeBo, quarpamMmma Jusepa)

https://m.edsoo.ru/dc9ad6ca



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUM.

27 Brruuciienue BeposTHOCTEH cOOBITHI C TPUMEHEHHEM 1 Bu6mumoteka [JOK
bopmyi1 1 rpadHUECKUX METOAOB (KOOpAMHATHAS MIPSIMast, https://m.edso0.ru/5964f277
JepeBo, quarpamma Jusepa)
[ToBTrOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH.
Brruucnenue BeposaTHOCTEH COOBITHI ¢ TPUMEHEHUEM bubmuorexa [JOK
28 1 )
dbopmyi1 U TpadUUECKUX METOAOB (KOOPAMHATHAS MPsIMas, https://m.edsoo.ru/e71debed
JIepeBo, Tuarpamma Jiiepa)
29 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIIHS 3HAHUH. 1 bu6mmoteka [JOK
CiyJaiiHbie BEJIMYMHBI U PACTIPEACICHHS https://m.edsoo.ru/00b2efb3
30 [ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUs 3HAHUH. 1 bubnunoreka LIOK
CryvaiiHble BEJIMYMHBI U PACTIPEICIICHHS https://m.edsoo.ru/1cc2df8f
[ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIIHUs 3HAHUH. bu6mmoteka [JOK
31 N 1 .
MaremaTuueckoe 0KUIaHUue CITy4aiHOW BETMYNHBI https://m.edsoo.ru/aeal298c
30 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIIHUS 3HAHUHA. 1 bu6mmoteka [JOK
MaremaTuueckoe 0KUIaHue CITyJaiHOW BETNYNHBI https://m.edsoo.ru/640a8ebf
33  HrtoroBas KOHTpOJBbHAs paboTa 1 ]f?tptlggil;l/%.e;i(]i)(.)ﬁ/Of 464597
34  TloBTopenue, 0600IIeHNE U cCUCTEMaTH3allusl 3HAHUN 1 Egg;?/(gée%asc]i)?’llf/%o&ne
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

- MaremaTuka : anreOpa W Hayana mMaremarndeckoro anaimsa. 10-11 kmaccel : yuyeOHUK JUist
00111e00pa3oBaTeIbHBIX OpraHu3aIyil : 6a30BbIid U yriayoneHHbid ypoBuu/ I1ILA. Anumos, FO.M.
Komsixkun, M.B. TkauéBa u npyrue. M. : [Ipocsemienue, 2023 rox

- MaremaTuka: anrebpa M Hadajga MaTeMaTH4YecKoro aHaiu3a, reomerpus. ['eomerpus. 10-11
KJIacChI : y4eOHUK JUisi 0011e00pa3oBaTeNbHbIX OpraHn3aluil : 6a30BbIi U YriyOIeHHBI YPOBHH
| JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u apyrue «M3marensctBo «IIpocBerinenuey
2023

- Maremaruka. BepositHocTe u cratuctuka. 10 kmacc. ba3oBelii M yriyON€HHBIH YpPOBHH.
VYuebHoe nmocobue. ABtop: bynumosuu E. A., Bynerues B. A.

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

- AnreOpa W Hayana maTemaTudeckoro aHanamsa, 10-11 kmaccel. Meroawdeckoe mocoduwe K
NpeIMETHOW JTMHUM y4eOHUKOB 1O anreOpe W Hadana aHanusa mon penakmuert LA, Amumos,
FO.M. Konsakun, M.B. Tkauésa u apyrue.

- YuebHoe mocobue i yuuTene, mpenogaromux reomerputo B 10—11 kmaccax no yaeOHHUKY
aBTtopoB JI. C. Atanacsana, B. ®@. byry3osa, C. b. Kagomuesa, JI. C. Kucénepoi, J. I'. [lo3nska.
- Metonuyeckue nocodue K NpeIMeTHON JMHUM YU€OHUKOB 110 BEPOSITHOCTH U cTaTucTuke U. P.
Beicorkoro, U. B. Slmenko mox pen. U. B. Slmenko. — 2-¢ u3a., crep. — Mocksa :
[Tpocsemienue, 2023.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/

https://www.time4math.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/

https://math-ege.sdamgia.ru/
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