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IMosicHUTEILHASA 3aIIUCKA

[Iporpamma mo mareMaTHKE Ha YpOBHE cpexHero obmero oOpa3oBaHusi paspaboTaHa Ha
ocaoBe PI'OC COO c y4€roM COBpPEMEHHBIX MHUPOBBIX TPEOOBAHWUN, TNPEIBIBIIEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHHMIO, ¥ TPATUIMA POCCHICKOrOo oOpa3oBanus. Peamm3zanus
IIpOrpaMMbl 10 MaTeMaTUKe OOecleuMBaeT OBJIAJICHHE  KIIOYEBBIMU  KOMIETEHLMSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAaMOpa3BUTUS U HENPEPBIBHOTO 00pa3oBaHUs, ILEJIOCTHOCTh
OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH 00 yJarOIIUXCS.

B mporpamMe mo Maremartvke YYTeHBI HUIACHM U TOJIOkKeHUs KoHIEnuuu pa3BUTHS
MaremMaTHdeckoro oOpaszoBanuss B Poccuiickoii ®enepanuu. B cooTBercTBHMM C Ha3zBaHUEM
KOHLIEIII[MK, MaTeMaTH4eCKoe O0pa30BaHME JOJKHO, B YACTHOCTH, MPEAOCTaBIATh KaKIOMY
oOyyJaromemMycsi BO3MOXXHOCTh JIOCTH)KCHHUSI YPOBHSI MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOTO JUIS
JMaNbHEHIIeH ychemHou Xu3Hu B oOmiectBe. VIMEeHHO Ha peleHue 3TOW 3a/ayd  HallelieHa
MporpaMmMa o MareMaTuke 6a30BOro ypoBHSI.

B snoxy mudpoBoit Tpanchopmarium Bcex cep denoBeueckon ASSITEIHPHOCTH HEBO3MOXKHO

cTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOI MaTeMaTUYECKON MOATOTOBKU. YKE B
IIKOJIE MaTEMaTHKa CIYKUT OTIOPHBIM MPEIMETOM JUIsl U3YUEHUS! CMEXHBIX IUCHUIUINH, a B KU3HU
MIOCJIE IIKOJIBI peaibHOM HEeOOXOJMMOCThIO CTAHOBUTCSI HENPEPhIBHOE 00pa3oBaHUE, YTO TpedyeT
MTOJTHOIIEHHOW 0a30BO#l 0011€00pa30oBaTEILHOM MOATOTOBKU, B TOM YHCJIE H MaTeMAaTHYE€CKOU. ITO
o0yClOBJI€HO TeM, 4YTO B HAllW JHU PacTET YHCIO CHENHATBbHOCTEH, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM MPHUMEHEHHEM MaTeMaTHKu: U B cdepe HKOHOMHUKH, M B OH3HEce, U B
TEXHOJIOTHYECKHX o0JacTsiX, M Jaxe B TyMaHUTapHbIX c¢epax. Takum oOpasom, Kpyr
oOyuaronuxcs, JUisi KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMbBIM IPEJIMETOM, CYIIECTBEHHO
pacimpsercs.

[IpakTryeckas Moje3HOCTh MaTEMAaTHKU OOYyCJIOBJIEHA TeM, YTO €€ MPEIMETOM SIBISIOTCS
(yHIaMeHTallbHbIE CTPYKTYpPbl HAIIErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOIICHUS OT MPOCTEHUIINX, YCBAUBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOXKHBIX,
HEOOXOUMBIX JUIS Ppa3BUTHS HAY4YHBIX M TEXHOJIOTMUeCKHX uaed. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAaHUW 3aTPyIHEHO IOHHMAaHUE NPUHIIUIIOB YCTPOMCTBA M HCIOIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCHPHUSITHE M HMHTEpHpeTanuss pa3HOOOpa3HOM  COLMANBbHOM,
SKOHOMMYECKOM, monuTthyeckoil uHdopmanuu, manodh¢deKkTuBHA MOBCEAHEBHAs MpaKTUYECKas
nesTeNnbHOCTh. KaxaoMy 4eoBeKy B CBOEH KU3HU MPUXOJUTCS BBIIOJIHATH JOCTATOYHO CIOXHbBIE
pacuéThl U COCTABJIATH HECIIOKHBIE AITOPUTMBI, HAXOJAUTh HYXKHBIE (POPMYJIbBI U NPUMEHATH UX,
BIIAJIETh MPAKTUUYECKUMHU MpUEMAMH TE€OMETPUYECKUX HM3MEPeHHM U TMOCTPOCHUM, YHUTaTh
nH(pOpMaLIKIO, TPEACTAaBICHHYI0 B BUIYy TaONul, AMarpaMM U TpaduUKOB, XUTb B YCIOBHUAX
HEONPeeIEHHOCTU U TIOHUMATh BEPOATHOCTHBIN XapaKkTep clydailHbIX COOBITHI.

OpHOBpeMEeHHO ¢ paciupeHueM cdep NpuMeHEeHUsI MaTEMaTHUKU B COBPEMEHHOM 00I11eCTBe
Bcé Oosiee BaKHBIM CTAHOBUTCS MaTeMAaTHYECKUN CTWIb MBIIUICHUS, TMPOSBISIONIMIC B
ompenenéHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3yuyeHuss MaTeMaTHKU B apceHall MPUEMOB U
METO/IOB MBIIUICHUS YeJOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS HMHIYKIHUS WU JeAYKLHS,
0000IIeHNe ¥ KOHKpETH3allus, aHalu3 M CHUHTEe3, KiIaccupUKalus U CHCTeMaTH3allus,
abctparupoBanne u aHanorus. OOBEKTHl MaTEeMAaTHUECKUX YMO3AKIIOYCHHH, TMpaBUiIa UX
KOHCTPYHPOBAHHUSI PACKPBHIBAIOT MEXaHH3M JIOTHUECKUX IMOCTPOEHU, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHUsT (QOpMYyIHpPOBaTh, OOOCHOBHIBATH M JIOKA3bIBAaTh CYXKJACHUSA, TEM CaMbIM pPa3BHBAIOT
JIOTUYECKOE MbIIIIeHne. MaTtemaTtuke TMNpUHAIISKUT Beaylas poib B (HOPMHUPOBAHHUH
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIUIEHUS W BOCIHTAHWU YMEHHH JEWCTBOBATh MO 3aJaHHBIM
alNropuTMaM, COBEpPILIEHCTBOBATh W3BECTHbIE M KOHCTPYHpPOBaTh HOBBIE. B mpolecce perieHus
3a/la4 — OCHOBHOW Y4eOHOW NeATeThbHOCTH Ha YpOKaxX MAaTeMAaTUKH — PAa3BUBAIOTCS TBOpUYECKAas W
MIPUKJIaIHAST CTOPOHBI MBIIIICHUSI.



OOydyenne wmarematuke JHaéT BO3MOXHOCTh pa3BUBaTh Yy OOYYarOMIMXCS TOYHYIO,
paIoHaIbHyl0 U WHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HawmboJiee MOAXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKUE, Tpaduueckue cpeacTtBa i BBIPAKCHHUS CYXKICHHA U HAlVISIHOTO WX
MIPEJCTaBIICHHUS.

Heo0xomuMbIM KOMITOHEHTOM O00IIel KyIbTyphl B COBPEMEHHOM TOJKOBAaHUU SIBISICTCS OOIIIee
3HAKOMCTBO C METOJAMH IO3HAHUS JICHCTBUTEIBHOCTH, IMPEACTABICHUE O TPEIMETe U METOJE
MaTEeMaTHKH, €r0 OTIUYHS OT METOJIOB €CTECTBEHHBIX W T'YMAaHHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX
MPUMCHCHHSI MAaTEMAaTUKH JUIS PEIICHUS HAyYHBIX M TPUKIAIHBIX 3aaad. TakuMm oOpa3owm,
MaTeMaTH4ecKoe 00pa3oBaHNEe BHOCUT CBOM BKJIa/ B (hOpMHUpOBaHKE OOIIEH KYIbTYphI YeTOBEKa.

N3ydeHne MareMaTUKHA CIIOCOOCTBYET JCTCTHUYECKOMY BOCIHTAHUIO YEJIOBEKA, IMMOHUMAHHIO

KpacoTbl M H3SIIECTBA MATEMaTHMUECKUX PACCYKJIEHUH, BOCIPHUATHIO TI'€OMETPUUYECKUX (QOpPM,
YCBOEHHUIO UJIEH CHMMETPHH.

[IpuoputernpiMu nensimMu oOydenust Mmatematuke B 10—11 kiaccax Ha 0a30BOM ypOBHE
SIBJISTFOTCSL:

e (¢dopMHUpOBaHHE  IICHTPAJIBHBIX  MaTEMAaTHYECKUX  TOHATUHA  (YKCIO,  BEJIIMYWHA,
reoMerpuueckas (Qurypa, TIepeMeHHas, BEpOSTHOCTb, (QYHKIHUSA), OOECIEeUNBaAIOLINX
MPEEMCTBEHHOCTD U MIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00yJaIOIUXCS;

® T[I0/IBeICHHE OOYYarONIMXCS Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aWMOCBS3HU
MAaTeMaTHKH ¥ OKPYKAIOIIET0 MUpa, TOHMMAaHUE MAaTeMAaTUKU KaK YacTH OOIIEH KyIbTypbl
YeJI0BEYECTBA;

® pa3BUTHE  HHTEUIEKTyaJlbHBIX W TBOPYECKUX  CHOCOOHOcTeH  oOywaromiuxcs,
MMO3HABATEIPHOM AaKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHUW, KPUTHYHOCTH MBIIIUICHHUSI,
WHTEpeca K U3yYeHUI0 MaTeMaTHKH;

e (opmupoBanue (QYHKIUOHAIBHOM MaTeMaTUYECKON T'PaMOTHOCTH: YMEHHUSl pacro3HaBaTh
MaTeMaTHYeCKHE acHeKThl B pealbHBIX JKU3HEHHBIX CUTYalUSIX U MPU HU3YUEHHH JPYTHX
y4eOHBIX MMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEI U 3aKOHOMEpPHOCTEH, POPMYITHPOBATH HX
Ha SI3bIKE MaTeMaTHKH M CO3JaBaTh MaTeMaTHYeCKHE MOJIENH, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUi  ammapaT A pelIeHusT  MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOTYYCHHbIE PE3yJIbTATHI.

OCHOBHBIMU JIMHUAMH cojepxkaHusg matemaTuku B 10—11 kmaccax sasustoresa: «Hucna u
BBIYMCIICHUS), «Anredpa» («AnreOpandeckue BbIpaXEHUS», «YpPaBHEHHUS U HEPaBEHCTBA),
«Havana matemaruueckoro ananuza», «I'eomerpus» («I'eomerpuueckue GUrypsl 1 UX CBOMCTBAY,
«3MepeHne reoMeTpUYecKUX BeIUYMH»), «BeposTHOoCcTs W cratuctukay. J[laHHble IUHUU
pa3BUBAIOTCS MApaJUIeNbHO, KaXkJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHCHMO OJIHA OT Jpyroil, a B TECHOM KOHTaKkTe W B3aumojeiictBuu. Kpome storo, ux
00BeAMHSIET JIOTUYECKasi COCTABISIONIAs, TPAIUIIMOHHO MPUCYIas MaTeMaTHKE U IPOHU3BIBAIOIIAS
BCE MaTeMaTUYeCKue Kypchbl U coaepxatenbHble JuHUH. Chopmynupoannoe B ®I'OC COO
TpeOOBaHUE «BJAJCHHE METOJaMH JIOKa3aTelbCTB, AJITOPUTMAMH pEUICHHsS 3a7ad, yMEHHue
dbopMynupoBaTh ONpeeNeHusl, aKCHOMbI U TEOPEMBbI, IPUMEHATh HX, MPOBOJUTH JOKAa3aTEIbHbBIE
paccyXJeHUs B XOJie PeLIeHHs 3a7ay» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a (opMHpOBaHHE
JIOTUYECKUX YMEHHI pacmlpeienseTcs Mo BceM TojaM OOy4YeHHs Ha YpOBHE CpPEAHEro oOIero
oOpa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO marematuka SBISETCS 00S3aTENbHBIM MPEAMETOM Ha
JaHHOM ypoBHE oOpazoBanus. I[Iporpammoii mo MaTemMaTHKe NpeaycMaTpUBAETCs HU3YyUeHHE
yuebHOoro mpenmera «MaTtemartukay B paMKax TpEX Y4eOHBIX KypcoB: «AnreOpa u Haudana
MaTeMaTu4eckoro aHaimuza», «l'eomerpusi», «BeposTHOCTH W cTaTUCTUKa». DOpMHpOBaHHE
JOTUYECKUX YMEHUU OCYIIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET OOyUeHHUs Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsl, a AIIEMEHTHI JIOTUKH BKIIOYAIOTCS B COJCpKaHHE BCEX HA3BAHHBIX BHIIIE
y4eOHBIX KypCOB.



OO1mee 4mcIo 4acoB, PEKOMEHIOBAHHBIX JUIsl M3ydeHHs matematuku — 340 gacos: B 10
kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 vacoB (5 yacoB B HEEIIO).

HJIaHI/lpyeMbIe pe3yJbTaTbl OCBOCHHS NPOrpaMmMbl IO MAaTEMaTHUKE Ha

YPOBHe cpeHero o0uero odpa3oBaHusl.

W3yueHnne mareMaTHKH Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs HAmpaBiICHO Ha
JOCTHIXCHUC O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX W MPEAMCTHBIX 06pa30BaTCJII)HI)IX
pe3yJIbTaTOB OCBOEHUS Y4eOHOTO IIpeAMeETa.

JINYHOCTHBIE pe3yabTaThbl.
B pesymbraTe u3ydeHus MaTeMaTHKA Ha YPOBHE CpEAHEro oO0Imero oOpa3oBaHUsS Y

obOyyarorierocst OynyT chopMUPOBaHbI CIEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

® TIPAXIAHCKOIO BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3ZHUIIMU OOYYaromIerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIEecTBa, MPEICTAaBICEHHEe O MAaTeMAaTHUUYEeCKHUX OCHOBaX (hYHKIIMOHHPOBAHUS
Pa3INYHbIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'PaXAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCH! U APYroe),
yMEHHE B3aUMOJICHCTBOBATh C COIIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUHU C MX (YHKIUAMH H
Ha3HAYEHHUEM;

® MaTPUOTHUYECKOIr0 BOCIIUTAHUSA:
c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW MJIEHTUYHOCTH, YBAXEHUS K MPOUUIOMY H
HACTOSIIIEMY POCCUUCKONW MATEMAaTHKH, IIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHICKUX
MAaTE€MaTUKOB U POCCUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, UCITOJIb30BaHUE ATUX JOCTUKEHUM B IPYrUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH;

¢ YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHHE JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO MOBEICHHUS, CBA3aHHOIO C MPAKTUYECKUM ITPUMEHEHHUEM JIOCTHKEHUN HAyKH
U JESITEeTbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETro;

® 3CTETHYECKOr0 BOCIIUTAHUA:
ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAas 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pPELICHUM, pacCyXIEeHUH, BOCHPUUMYUBOCTH K MaTEMaTHUYECKUM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

e (u3n4eCKOro BOCIIUTAHUSA:
cOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMaTH4ecKhe 3HAaHUS B HMHTEpecax 3J0pOBOTO U
0e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3J0POBOE MHUTAHUE,
cOamaHCUPOBaHHBIN PEXKUM 3aHSATHI U OTIbIXa, peryispHas pusndeckas akTUBHOCTD), (pr3nueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTbIO;

® TPYAOBOIO BOCIIMTAHUS:
TOTOBHOCTh K TPYyAy, OCO3HAHHME IICHHOCTH TPYAOJIOOMs, HWHTEpeC K pas3Iu4HbIM cdepam
npodeccuoHaAbHON AeATeIbHOCTH, CBA3AHHBIM C MAaTEMaTHKOM M e€ MPUIIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP OyayIieil mpodeccun U peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEUICHUU MPAKTHUUECKHX 3aJad
MaTeMaTHYe€CKOW HAMpPaBI€HHOCTH;

® JKOJOTHYEeCKOro BOCIIMTAHHSA:
c(OpPMUPOBAHHOCTH SKOJIOTHUECKON KYNbTYpPhI, TIOHUMAHUE BIHMSHUS COIHAIBLHO-DKOHOMUYECKUX
MPOLIECCOB Ha COCTOSTHUE MPHUPOJHON M COLMAIBHOW Cpelbl, 0CO3HAHUE TII00ATLHOTO XapakTepa
9KOJIOTHYECKUX TpOoOJieM, OpUEHTAlUs Ha MPUMEHEHHWE MaTeMaTH4YeCKHX 3HAHUU Ui pelieHUs
3aa4 B OOJACTH OKpYKAroIIelW cpefpl, MIaHUPOBAHUE TMOCTYMKOB U OLEHKH HX BO3MOXHBIX
MOCJIEICTBUH JUISI OKPYXKAFOIIEN CPELBI;



® IIeHHOCTH HAYYHOI'O NO3HAHMS:
c(OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOW MpPAaKTUKH, MOHMMAaHUE MAaTEMaTHUYECKOW HayKH Kak cepbl 4eI0BEeYeCKOU
JESITEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH JJIS Pa3BUTUS LUBUIN3ALUH, OBJIA/ICHUE S3bIKOM
MaTeMaTUKd W MaTeMaTHMYeCKOM KyJbTypoll Kak CpeICTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIIbHOCTh UHANBUIyalIbHO U B TPYIIIIE.

MertanpeaMeTHbIie pe3yJabTaThl.

B pesynbrare ocBoeHMS HpOrpaMMbl IO MAaT€MaTUKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyvaromerocss OyayT cQOpPMHpPOBAaHBI METalpEAMETHBIE  PE3YNIbTaTHI,
XapaKTCPU3YIOIIUCCA OBJIaACHUCM YHUBCPCAJIBbHBIMU II03HAaBAaTCIIbHBIMU IICP'ICTBHHMH,
YHUBCPCAJIbHBIMU  KOMMYHUKATHUBHBIMU I[ei/JICTBHSIMH U YHUBCPCAJIBHBIMHU  PCTYIATHBHBIMU
JIEUCTBUSAMM.

IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBble jornueckue aecTBus:

® BBIABJIAATH H XAPAKTCPU3O0BATHL CYIICCTBCHHBLIC TMPU3HAKU MATEMATUYCCKUX 06”I)€KTOB,
MOHATHM, OTHOLIEHWH MEXAY TMOHATUAMH, (OPMYIHPOBATh ONPEACIICHUS MOHSITUH,
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KJIACCHU(PUKAIINKA, OCHOBAHUS IJIsi 00OOIIEHUs
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCIPUHUMATH, (GOPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKJICHHUSA: YTBEpAUTEIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6H_H/Ie, YCIIOBHBIC,

® BBIABJIAATH MAaTCMATUUYCCKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3HM W IPOTUBOPECYHA B (baKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX U YTBCPXKIACHUAX, IMpEaaratb KpPUTCPUHU [JId BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JleNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHUH,  YMO3aKIIOYEHHI MO0  aHalOruM; MPOBOJUTH  CaMOCTOSITEIHHO
JI0Ka3aTeNIbCTBA MAaTEMaTHUECKUX YTBEPKICHHUH (MpsMbIE U OT MPOTUBHOTO), BHICTPAaUBATh
apryMeHTalMI0, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXJCHHUS U BHIBOJIBI;

e BBIOMpaTh criocol perieHus ydeOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKHe 1eCTBUA

® CIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (PopMyInpoBaTh
BOIPOCHI, (PUKCUPYIOIIHE MPOTUBOpEUnE, MpodiieMy, YCTaHAaBIMBAaTh MCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

® T[POBOJUTH CAMOCTOSITENLHO  CIJITAHUPOBAHHBIA  HKCIEPUMEHT, HCCIIEIOBaHUE IO
YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTH4eCKOTO 00bEKTa, SIBICHHS, IPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TPOLIECCAMMU;

e caMOCTOATENIbHO (popMynupoBaTh 00OOIIEHHUS U BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOMIOJICHUS, MCCIEAOBAHMsS, OIEHUBATh JOCTOBEPHOCTh IOJYYECHHBIX PE3yNIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh MPEANOJIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ undpopmanueii:

® BBIABIATH AePUIUTH MHPOPMAIINH, JTAaHHBIX, HEOOXOAUMBIX AJII OTBETAa HA BOIMPOC U JUIS
pelIeHus 3a1a4H;

e BBIOMpaTh HWHPOPMAIMIO W3 HCTOYHUKOB  Pa3jMYHBIX THIOB, AaHAJIU3UPOBATbH,
CUCTeMAaTU3UPOBaTh W HMHTEPIPETUPOBATH HHPOPMAIMIO pPa3IUYHBIX BUAOB U (opm
MIpe/ICTaBJICHMS;



® CTPYKTYpUPOBAaTh MH(OPMAIMIO, IPEICTABIATE €€ B pa3IMYHBIX (POPMaX, HIUTIOCTPUPOBATH
rpaduyuecKy;

® OIICHMBaTh HAA&KHOCTb HMH(POpPMAIMM TIO0  CAMOCTOSTENBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1eliCTBHUS:
® BOCIpPUHHMATh U (OPMYIMPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHSAMHU U UEISMHU
oOIIeHMs, SICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHUS B YCTHBIX W MHUCHbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY PEIICHUS 3aJadd, KOMMEHTHPOBATH MOJIYYEHHBIN
pe3ymbTar;
e B X0/¢ OOCYXKIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBbI, MpPOOIEMBI,
pemaemMoi 3a/aud, BBHICKA3bIBATh HJIEW, HAICJICHHBIE HA IMOWCK PEUICHHS, COTOCTABIISThH
CBOM CYXKICHHS C CYXKICHHSIMH JPYTHX yYaCTHHUKOB JUAIOTa, OOHApYXHBATh paziNuve U
CXOJICTBO TO3UIIHNH, B KOPPEKTHOU opme GopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;
® TIPEACTaBIATh PE3yNbTAaThl PEUICHHS 3a7adyd, HSKCIIEPHMEHTA, WCCIECIOBAHUsS, IPOEKTa,
CaMOCTOSITEIbHO BBIOMpaATh (OpMaT BBICTYIUICHUS € YYETOM 3a1ad TPE3eHTAlUd U
0COOEHHOCTEH ayJUTOPHUU. YHHBepPcaIbHbIe yueOHbIe AeiicTBUSA
Camoopranu3anusi:
COCTABJIATH TUIAH, AITOPUTM PEUICHUS 3a]au¥, BEIOUPATh CIIOCOO pEemIeHHs ¢ YIETOM MMEIOIIHXCS
pecypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh BapHaHTHI
pelieHuii ¢ yaéToM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, YMOIMOHATBbHbII HHTEJIEKT:

e BJAJETh HABBIKAMH MO3HABATEIHHON pe(IeKCHN KaK OCO3HAHHSI COBEPIIACMBIX NEHCTBUN U
MBICTIUTEIIBHBIX TPOIECCOB, WX pe3yabTaTOB, BIANETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISl IpOIlecca U pe3ysbTara PeleHusl MaTeMaTUYecKoil 3a1a4i;

® TMpeABHUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHUKHYTh MpU PEIIEHUWU 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OILIEHMBATh COOTBETCTBUE PE3yibTaTa IEJIM U YCIOBUSIM, OOBSCHATH MPUUUHBI TOCTUKEHUS
WIM HEIOCTH)KEHUS PpEe3YyJlbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, [aBaTh OLIEHKY
IPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJILHOCTD:

® [IOHUMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIMBUAYyaJbHON pabOThl Mpu
pelieHny y4deOHbIX 3ajJad, NPUHUMATh 1Edb COBMECTHOM JeATENbHOCTH, IUIAHUPOBATH
OpraHM3aIi0 COBMECTHOM paloThl, paclpeneisTb BUIbl pabOT, JAOTOBapUBATHCS,
o0cyXJaTh mpoiiecc U pe3yinbTat paboThl, 000011aTh MHEHUS HECKOIbKUX JIIOCH;

® y4acTBOBAaTh B TIPYNNOBBIX (QopMax paboThl (0OCyxaeHus, 0OMEH MHEHUH, «MO3TOBbBIE
IITYPMBI» U UHBIE), BBIIOJHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBHS C
JPYrMMHU YJIeHaMU KOMaHbI, OLIEHUBATh KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO
KpUTepUsaM, chopMyIMpOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IIpeaMeTHBIE pe3yabTATHI.

Hpe,[[MCTHLIC PE3YyIbTAaTbl OCBOCHUSA NMPOTrpaAMMBI 110 MATCMATHUKE Ha 0a3zo0BOM YPOBHE Ha
YPOBHE CPpEOAHETO 061].161"0 O6pa3OBaHI/I$I IMPEACTABJICHBI 110 I'OJaM 06y‘IeHI/IH B paMKaXx OTACJIbHBIX
yqe6HLIX KYPCOB B COOTBECTCTBYIOIIUX pa3AcjiaX IMPOrpaMMebl IO MaTEMATUKCE.



Pa0Gouasi mporpaMmMa y4eOHOro Kypca «AJjredpa U Ha4yajaa MaTeMaTH4YeCKOro
aHa;u3a. ba3oBblil ypoBeHb»

I[HosicHUTEIBLHASA 3aIIMCKA.

Pabowas mporpamma ydeOHOro Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHaIHU3a»
06azoBoro ypoBHs misi obOyuatomuxcs 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa CpEeIHEro oO0mero ooOpa3oBaHHsA, C YIETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBAHUU, MPEABABIAEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U
TpaguIMii poccuiickoro oOpa3oBanusi. Peanuzamms mnporpammbl  00eCieUYMBAECT OBJIAJCHHE
KIIIOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIUMU OCHOBY JId CaMOpPa3BUTHA U HEIPCPLIBHOTO
o0pa3oBaHusi, MEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO DPAa3BHUTHUS
JTUYHOCTH 00YyJarOIUXCsl.

Hesu n3yyeHust yueOHOro Kypca.

Kypc «Anrebpa m Hayasa MaTeMaTHYeCKOTO aHaHM3a» SBJSETCS OJHUM U3 Hamboiee
3HaYMMBIX B TPOTPaMME€ CTapIieil MIKOJBI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIeYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3y4eHHs BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C APYroil CTOPOHBI,
dbopmupyeT noruueckoe u abCTpaKTHOE MBIIUICHWE YYallUXCS Ha YpPOBHE, HEOOXOJAUMOM st
OCBOEHHUSI KypcOB MH(OpPMATHKH, OOLIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax maHHOTO
Kypca yd4aliuecs OBJAJCBAlOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTHUYECKOH hopMme.

Kypc anreOpbl M Havan MaTeMaTHYecKOrO aHaIM3a 3aKJIaJbIBAcT OCHOBY JUIS YCHEITHOTO
OBJIQZICHUS 3aKOHAMH (PH3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHsI OCHOBHBIX TE€HICHITMH SKOHOMUKH U
0O0IIeCTBEHHOH JKU3HH, TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO WCIIOJIb30BaTh WX B IMOBCETHEBHOW JXKM3HU. B Toke BpeMsi OBIIaJcHHE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTMMHU MaTEMaTHYECKHMMH KOHCTPYKIUSMH Pa3BUBACT YMEHHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTHHHOCTh YTBEPXKJICHUS, MCIIOJIB30BaTh 0000IICHHE
U KOHKPETH3allMIo, a0CTparupoBaHHE M AaHAJIOTHI0, (OPMHUPYET KPEaTUBHOE W KPUTHUYECKOE
MBbIIUICHUE. B Xolle m3ydeHHs anreOphl M Havajdl MAaTeMaTHYECKOTO aHalu3a B CTaplied IIKOJe
yyaluecs: MOJy4aroT HOBBIM OMBIT PEHICHHS MPHUKIAJIHBIX 3a7a4, CAMOCTOSITEIIBHOTO TOCTPOCHUS
MaTEeMaTUYECKUX MOJICJICH peallbHBIX CHTYallMid ¥ WHTEPIpPETAllMKd TIOJYYCHHBIX pEIICHUH,
3HAKOMSTCS C TIPUMEPAMU MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U B UCKYCCTBE, C
BBIJIAIONIMMHUCS MATEMATHUYECKUMH OTKPBITUSMHU M UX aBTOPAMH.

Kypc obGnamaer 3HaUUTEIBbHBIM BOCIIUTATEIILHBIM TOTEHIIMAIOM, KOTOPBIA pealu3yeTcsl Kak
gyepe3 yd4eOHBIH MaTepuall, CIIOCOOCTBYIOIIUN (OPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK U
gyepe3 crnenuduky ydeOHOW NesTeNbHOCTH, TPEOYIOIMIEH CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEILHON KOHIIEHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJYYCHHBIH PE3YIIbTaT.

B ocHOoBe MeTomuKu OOydeHUs anreOpe M HavajaM MaTeMaTHYeCKOTO aHaiHu3a JICKUT
JeSITETbHOCTHBIN MPUHIIUT 00yYCHHUSI.

CtpykTypa Kypca «AnreOpa W Hayajla MaTeMaTUYECKOTO aHAJIHM3a» BKIIIOYACT CIICAYIOIINE
COJIepKaTeIbHO-METOIMYECKUEe JIMHUU: «Uucna ¥ BeUUCIHeHHs», «DYHKIUHM U TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemMaTnyeckoro aHaimsa», «MHOXKECTBa U JIOTHKa». Bee
OCHOBHBIE CO/IEPKATEIEHO-METOIMUECKHE JINHIH U3yYal0TCs Ha MPOTSHKEHUH JBYX JIET 00y4EeHUS B



CTapuUIEH IIKOJIE, ECTECTBEHHO AOIOJIHSASA IPYT Ipyra U IOCTEIIEHHO HACHIAsICh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIN Kypc SBISIETCS MHTETPATHBHBIM, MOCKOJIBKY OOBEAMHSACT B ceOe CoJepKaHHe
HECKOJIbKUX MaTeMaTUYEeCKUX TUCHUIUIMH: aiaredpa, TPUTOHOMETpPHUS, MATeMaTHYECKHH aHaln3,
Teopusi MHOkecTB u jp. Ilo Mepe TOro Kkak ydamiyecs OBJIAJE€BalOT BcE OoJiee IHUPOKUM
MaTeMaTHYECKUM arfIapaToM, y HUX MOCIe0BaTeIbHO (POPMUPYETCS K COBEPUICHCTBYETCSI YMEHHE
CTPOUTh MAaTEMaTUYECKYIO0 MOJIEb PEAIbHOM CUTyalluH, IPUMEHATh 3HAHUS, [IOJIyY€HHbIE B Kypce
«Anrebpa ¥ Havala  MaTEeMaTHYeCKOTO  aHalIM3a», JUIA  PEIIEHHs  CaMOCTOSTEIHHO
cOpMyYIMPOBAHHONW MaTEeMaTHIECKON 3aauH, a 3aTeM UHTEPIPETUPOBATH MOJYICHHBIA PE3YIIbTaT.

CopepxarenpHO-MeTOANYECKasl JIMHUA «Yucia ¥ BBIYMCICHUS) 3aBeplIacT (popMHpOBaHUE
HAaBbIKOB HCIIOJIb30BaHMsI JEHCTBUTENIBHBIX YMCEN, KOTOPOE ObLJIO0 HAa4yaTo B OCHOBHOH 1ikose. B
cTapuiel mkoje ocoboe BHHMMaHUE yhaenseTcss (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBbIKOB, BKJIIOYAIOIIMX B €05 MCIOIb30BAaHUE PA3IUYHBIX (POPM 3aIIMCH IEHCTBUTENBHOTO YKCIa,
YMEHHE DPALMOHAIBHO BBINOJIHATH JEHCTBUS C HUMH, AENaTh MPUKUAKY, OLIEHUBATH pPE3yJbTaT.
OOyuaromyecss MOJY4YarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM, BBIIOJIHEHUS JEHCTBUM C
YycllaMHi, 3allMCaHHBIMM B CTaHAApTHOW (opme, HCIOIb30BaHUS MaTEMaTHUYECKUX KOHCTAHT,
OIICHUBAHMSI YMCIIOBBIX BBIPAKEHUH.

Jluaus «YpaBHEHHS U HEPABEHCTBA» pPEATU3yeTCs] HAa MPOTSHKEHUH BCEro OOydeHHsS B
CTapuiel IKojie, TOCKOJbKY B KaXJOM pasfefie MpOorpaMMbl IPEIyCMOTPEHO pelleHue
COOTBETCTBYIOIIUX 3a1a4. OOyyarouiyecs: OBIaJA€BalOT Pa3jIMUYHbIMU METOJaMU PELIEHUS ILENbIX,
paloHaIbHBIX, HUPPAlMOHAIBHBIX, MOKA3aTelIbHbIX, JOTapU(PMHUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB M UX cHcTeM. [lorydeHHble yMEHUS UCHOJIB3YIOTCS MPHU HCCIEI0BAaHUU
(GYHKIMH € MOMOUIbIO MPOU3BOJHOW, PEIICHUM MNPHUKIAJHBIX 3a7ad M 3aJad Ha HaX0XKJIEHHE
HauOOJIBIIMX U HAaUMEHbIIUX 3HaueHUN (QyHkuuu. /laHHas cojepxkarenbHas JMHUS BKIIOYAeT B
ce0st Takke GOPMUPOBAHUE YMEHUN BBITIOIHATE pacu€Thl 1Mo (popmynaam, mpeoOpa3oBaHMs IEIbIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPDAKEHUM, a TAKXKE BBIPAKCHHH,
coJepXkalluX CTeneHn u Jjorapumsel. brarogaps usydeHuro anreOpandeckoro Marepuaa
IIPOUCXOJUT JAajbHENIIee pa3BUTUE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUIEHUS ydalluxcs,
(GOpMUPYIOTCS HABBIKM JIEAYKTHBHBIX DPACCyXAEHUH, pabOTbl € CHUMBOJIBHBIMU (opmMamy,
IIPEJCTAaBICHNUS 3aKOHOMEPHOCTEM M 3aBHCHMOCTEH B BHJE PaBEHCTB M HEpaBeHCTB. Anredpa
npeiaraetT 3QpQGEeKTUBHbIE MWHCTPYMEHTHI I PEIIEeHUs] NPAKTUYECKUX M €CTECTBEHHO-Hay4HbIX
3aJ1a4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK s3bIKa HAYKH.

CopnepxatenbHo-MeToauueckast JuHUS «DyHKIMM U TrpadUKu» TECHO IEperieTaeTcs ¢
JPYTUMHU JUHUSAMU Kypca, IOCKOJbKY B KAKOM-TO CMBICIIE 3a1a€T IOCIEA0BATEIbHOCTD U3yUEHUS
MaTepuana. M3ydyeHue cTeneHHOW, Moka3aTeiabHOH, JorapupMUUECKOd U TPUTOHOMETPUUYECKHX
GyHKUMH, UX CBOMCTB M IpadMKOB, UCMOJIb30BaHHE (YHKUMN JUIsl pelieHHs 3ajad U3 APYrux
y4eOHBIX IPEMETOB U PeaIbHON KHU3HH TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK U €
peleHreM ypaBHEHHUI U HepaBeHCTB. IIpu 3ToM Gonblioe BHUMaHUE yaeiseTcs (popMHUPOBAHUIO
YMEHHUS BbIpaxaTb (OpMyJaMH 3aBUCUMOCTH MEXIY pPa3IMYHBIMU BEIMYMHAMHU, HCCIIEAOBAThH
MOJTy4eHHbIe (PYHKIIMH, CTPOUTH UX Tpaduku. Matepuan 3Toil coaepkaTebHON JTMHUN HalleJIeH Ha
pa3BUTHE YMEHMM M HaBBIKOB, NO3BOJIAIOIIMX BBbIpaXKaTb 3aBUCHMOCTH MEXKIYy BEJINYMHAMH B
pa3nuyHOi (opMme: aHATUTHYECKOH, rpaduyeckoil m cnoBecHod. Ero msyuenuwe crnocoOcTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K O0O0OOIIEHHIO M KOHKPETH3alluH,
HCII0JIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nnHUA «Hauyasa MaTeMaTH4eCKOro aHalINM3a» IO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTUYeCKHX, TaK U NMPUKIATHBIX 3a/a4, JOCTYIHBIX OOYYaloUIUMCs, Y



KOTOPBIX HOSIBIISICTCSI BO3MOKHOCTh HMCCIIEJIOBATh M CTPOUTH T'padKu (PYHKIHIA, ONpenesiaTh HxX
HaI/I6OJ'IbH_II/IC U HaMMCHBIIHNEC 3HAYCHHA, BBIYUCIIATH IIJIOIIAaAN (1)I/II‘yp n O6’béMBI TCJI, HAXOAUTh
CKOPOCTH ¥ YCKOpeHHs mpolieccoB. JlaHHas cojepkaTelnbHas JHHHUS OTKPHIBACT HOBBIE
BO3MOXHOCTH TIIOCTPOCHHA MATCMATHUYCCKHUX MOHGHGP’I PCAIBbHBIX CHTyaHHﬁ, HaXO0XKICHUA
HaWJIydmero pCeuiCHus B HNPUKIIAJHBIX, B TOM YHCIC COHOHUAJIBHO-3KOHOMHWYCCKHX, 3aJadax.
3HaKOMCTBO C OCHOBAaMHM MAaTEMAaTHYECKOTO aHalIHM3a CIIOCOOCTBYET DPAa3BUTHIO a0CTPaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO W KPEAaTHBHOTO MBIIUICHHUSA, (OPMHPOBAHUIO yMEHHWH pacro3HaBaTh
MPOSIBIICHUST 3aKOHOB MaTEMAaTHKH B HayKe, TEXHHWKE W HCKyccTBe. OOydJarommecs y3HAIOT O
BbLJAIOIUXCA pE3YyJIbTaTax, IIOJTYUCHHBIX B XOAC Pa3BUTHA MAaTCMAaTUKH KaK HAYKHU, U UX aBTOpax.

CO[[ep)KaTCJH)HO-MCTOI[I/I‘-IGCKEUI muang «MHOXKecTBa W JIOTHKa» B OCHOBHOM IIOCBAILIICHA
OJICMCHTAM TCOPHUU MHOXKCCTB. TeOpeTI/IKO-MHO)KGCTBeHHBIG NpeACTaBJICHUA IPOHU3BIBAIOT BCCh
KypC IIKOJIbHOM MaTeMaTUKH U MpeAIaraioT Haubosee YHUBEPCaIbHbIM S3bIK, 00bEIUHSIONINMI BCe
pasaciibl MaTEMAaTuK U eé HpHJ’IO)K@HI/Iﬁ, OHH CBA3BIBAIOT PAa3HBIC MATEMATUYCCKNUEC AVCHUILIIMHBI B
C€ANHOEC IICJIOC. HOBTOMy BAXHO [OaTb BO3MOYKHOCTb MIKOJIbBHUKY ITOHHUMATb TCOPECTUKO-
MHO>KECTBEHHBIN SI3BIK COBpeMeHHOﬁ MaTEMAaTUKU W HCIOJB30BATH €ro MJIA BBIPpAXXCHUA CBOHUX
MBICJICH.

B kxypce «Anrebpa W Hayajia MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TAaKKE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBaHUs, KOTOpbIE MpHU3BaHbl CPOPMHUPOBATH HABBIKM TOCTPOEHUS
MOJIeNIeH peaTbHBIX CUTYAIlUiH, MCCICAOBAHMS 3TUX MOJICICH C IOMOIIBIO ammapara aiareOpbl U
MaTEMAaTUYCCKOTO aHalIn3a U UHTCPIPETAINU ITOJTYYCHHBIX PE3YJIbTAaTOB. Taxkue 3aJaHus BIIJICTCHBI
B K&OKJBIA U3 Pa3/IeiioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTepHall Kypca IMIMPOKO HCIOJIB3YETCS IS
pelIeHns NpUKIaaHbIX 3a1a4. [Ipu peneHnn peaabHbIX TPAKTHUECKUX 3aa4 yJalluecsl pa3BUBaloOT
HaOMIOJaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HUCHOJIB30BAThH
aHaAJIOTHI0, 0000IaTh U KOHKPETH3UPOBAThH ITpodiemy. JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB
pelieHns MPUKIaJHBIX 3aJad OpraHU3yeTcs B IMpoIlecce M3YyueHUs BCeX TeM Kypca «Anredpa u
Hayajia MaTeMaTHUYeCcKOTo aHaIn3ay.

MecTo yueOHOro Kypca B yueOHOM IIaHe.

B y4yeOGHOM muiaHe Ha m3y4yeHHE Kypca anreOphl M Hadajd MaTeMaTHYECKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Hemento B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero
3a 1Ba roja oOy4yenus — 170 gacos.

Conep:xxanue yueoHoro kypca. 10 kiacc.

Yuciia v BBIYUCTECHUS

PaI_II/IOHaJ'IbHBIC ypcna. OOBIKHOBEHHBIE U AJCCATUYHBIC ,Z[pO6I/I, IMPOUCHTHI, OecKOHEUHbIE
INCPUOAUYICCKUC I[pO6I/I. ApI/Iq)MeTI/I‘leCKI/Ie OoIcpanuunu C pairOHaJIbHBIMHU qyucJjiaMH,
npeoOpa3oBaHUsl YHCIOBBIX BhIpakeHUW. [IpuMeHeHune npoOeil W TPOLEHTOB ISl PEHICHUS
MPUKIIAAHBIX 3a1a4 U3 PA3JIMYHBIX OTpElCJ'IGfI 3HAHUHU U peaJ'IBHOI\/'I JKHU3HU.

HeﬁCTBHTeHLHBIe qucia. PaI_II/IOHaJ'IBHLIe U HUppallMOHAJIBHBIC YHUCIIA. ApI/Iq)MeTI/I‘leCKI/Ie
omnepanuun ¢ HeﬁCTBHTeHBHBIMH YUCJIaMHU. HpI/I6J'II/I)KéHHLIC BBIYUCJICHUSA, TMPpaBHUJIa OKPYIJICHUS,
MPpUKKUIKA U OLICHKA pE3yJIbTaTa BBIYHCJICHU.

Cremnenn ¢ OeJIbIM ITIO0Ka3aTCIJIEM. CTaH,[[apTHafI cbopMa 3aIlinucu HeﬁCTBHTCHBHOFO qucila.
Wcnonp3oBanue HO,[IXOI[HH.ICIZ (I)OpMBI 3aliucu HeﬁCTBHTCHLHLIX YUCCI I pCIICHUA MTPAKTUYCCKUX
3ala4 U MpEACTABJICHUA NaHHBIX.



ApupmeTHuecKnii KOpeHb HaTypaJIbHOU cTerneHu. JlelicTBus ¢ apuMEeTHIECKUMU KOPHSIMHU
HAaTypaJbHOMU CTEIICHU.

CuHyc, KOCHHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHIE€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHusI 1 HEPaBEHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpakeHWH. (OCHOBHBIE TPUTOHOMETPHUECKHUE
(bopmyIbL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo, THTEPBAJIOB.

Pemenue nensix 1 [poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppaiiMoHaIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPABHEHUN.

[IppuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX 3aJad W 3a1ad M3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

DyHKIUHN U TPa@UKH

OyHkuus, crnocods! 3aganus pyHkuuu. ['paduk Gynkinuu. Bzanmuo o6patHbie QyHKIUY.

Ob6nacTh ompenelneHuss U MHOXKecTBO 3HaueHu ¢yHkuuu. Hymu dynkuuu. IlpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas ¢yHKIUS C HaTypalbHBIM M LETbIM MOKa3areiem. EE cBoiictBa u rTpaduxk.
CpoiicTBa u rpaduK KOpHsI N-Oi CTENEeHH.

Tpuronomerpuueckass OKPY)KHOCTb, OINpeAeNeHHe TPUTOHOMETPUYECKUX  (YHKIUH
YHCIIOBOTO apryMeHTa.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

IlocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHus IIOCJIEN0BATEILHOCTEHN. MoHOTOHHBIE
IIOCJIEJOBATEILHOCTH.

Apugpmernueckass M reomeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHYECKOW IPOTPECCHH.
@dopmyna CIOXKHBIX MPOLEHTOB. lcronb3oBaHME IPOrpeccMy AJI PELIECHUS pealbHBIX 3a1ad
IIPUKIJIATHOTO XapaKkTepa.

MHo:kecTBa M JIOTHKA

MHoOkecTBO, omnepauuyd Haja MHoXxecTBaMu. Jluarpammel Oilnnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara i OIMCAHMs pEealbHbIX IPOLIECCOB U SBJICHUM, IIPH
peleHnH 3a5a4y U3 APYTUX YUeOHbIX IPEIMETOB.

Omnpenenenune, Teopema, CIEACTBUE, 10KA3aTEIbCTBO.

11 kaacc.
Yuciaa 1 BbIYMCTIEHUS
Harypanbhbie u nensie uncna. [Ipu3Haku AeIUMMOCTH LENbIX YHCEIT.
Crenenb Cc pallMOHaJIbHBIM NOKa3areneM. CBOICTBa CTENEHH.
Jlorapudm yucna. JlecaTuyHbie U HaTypalIbHbBIE JIOTaPUPMBI.
YpaBHeHUS U HEPABEHCTBA
[IpeoOpa3oBanue BEIpaKEHHH, COIEPIKALIUX JOTapU(DMEI.
[IpeoOpazoBanue BEIpaKEHUH, COAEPIKAIIUX CTENEHH C PAllMOHATBHBIM MOKa3aTeleM.
[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.
[Toka3arenbHble ypaBHEHHUSI U HEPABEHCTBA.



Jlorapugmuueckie ypaBHEHUS U HEPABEHCTBA.

Cucrempl JMHEMHBIX ypaBHEHMH. PerieHne NpUKIAQAHBIX 3a4ad C IIOMOILBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUN.

CucremMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEeMAaTUYECKUX 3a7a4 U 3a/1a4
U3 pa3Iu4HbIX 00JacTel HAyKU U pealibHOM JKU3HU.

DyHKIUH U rpaGuKu

Oynkuus. [lepuonuueckue pynkuuu. [IpomMexyTkM MOHOTOHHOCTH (QyHKUMU. MakcuMyMbl
1 MUHUMYMBI ¢yHKIIMK. Hanbosbiiee 1 HanMeHblee 3HaueHne (PyHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKHU.

Ucnonws3oBanne rpadukoB GyHKIHMHN I pEIICHUS] YPAaBHEHUHN U IMHEUHBIX CUCTEM.

Ucnonw3oBanne rpadukoB (QyHKIUN [UIsi WCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PELUICHUH 3a/1a4 U3 IPYrUX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajm3a

HenpepriBHble QpyHKIIMN. MeTo1 MHTEPBAIOB JIJIs pEIIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 GU3NIECKUI CMBICI POU3BOIHOM.

[IpousBonHbie 3MeMeHTapHBIX (yHKIUNA. DOpMysbl HAaXOXKIEHHUS MPOU3BOJHOM CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne MPOU3BOJHOM K HCCIEA0BaHUI0 (DYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxaenne HanbobIIero 1 HAMMEHbBILIET0 3HAYeHHs] PYHKIIUU Ha OTPE3KeE.

[IpuMeHeHre MPOU3BOAHOM ISl HAX0XKACHUS HAWIYYIIEro PEeHICHAs B IPUKIIAIHBIX 3a7a4ax,
IS OTIPENIENIEHUs] CKOPOCTH IIpoliecca, 3alaHHOT0 (POPMYIION WIH rpaduKoM.

[TepBooOpa3nas. Tabmauia nepBooOpa3HBIX.

Huterpain, ero reoMmeTpuieckuii U (pU3MIECKUid CMBICI. Berancienue narerpaia mo Gopmyie
Herorona—IJleli6Huna.

IIpenmeTHble pe3yabTAThI.

OcBoenne yqeGHoro KypcCa «Anre6pa M Hadajla MaTCMAaTHUYCCKOI'0O aHajllh3a» Ha YPOBHC
Cpe€aHero 06IHCFO 06p&30BaHI/I${ JOJKHO o0ecrieunBaTh AOCTHXKCHUEC CICAYIOMIUX HNPEAMETHBIX
O6pa3OBaTeJ'II>HBIX PE3YJIbTATOB:

10 xiaace
Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: PalMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs M
JeCATUYHAsS APOOb, IPOIICHTHI.

BrInoaHsaTe aprdMeTHYECKHE ONEepaliii C pallMOHATBHBIMH U JICHCTBUTEIIBHBIMUA YHUCIIAMU.

BreimonHATe MpUOMMKEHHBIE BBIUMCICHUS, WCHONB3YS TIpaBHIIa OKPYIJICHHUS, JelaTh
MPUKHUJIKY U OLIEHKY pe3yJbTaTa BHIYUCICHUI.

OnepupoBaTh MOHATUSIMU: CTENEHb C IIENbIM IOKa3aTeleM; CTaHaapTHas (opma 3amucu
JNEUCTBUTENFHOTO YHCIA, KOPEHb HATYypalbHOW CTENEHHW; HCIOJIb30BaTh MOAXOIAIIYI0 (hopmy
3alUCHu ACUCTBUTEIbHBIX YHCEIT JUISl PELIEHUsI MPAKTUUYECKUX 3a]1a4 U TIPE/ICTABIICHUS IaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC U TaHT'€HC MPOM3BOJBHOTO YIia; MCIOJIb30BaTh
3aMmuch MPOU3BOIBLHOTO yIila yepe3 00paTHbIE TPUTOHOMETpHUECKHUe (DYHKITHH.

YpaBHeHHUS U HEPABEHCTBA



OnepupoBaTh NOHATHSMM: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJOE€, PALMOHAIBHOE,
UppalMOHAILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BoinosHATe  mpeoOpa3oBaHust ~ TPUTOHOMETPUYECKMX  BBIPQXXEHMM M pemliarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinosiHATe npeoOpa3oBaHMsl LENbIX, PAllMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIIBHBIX YPABHEHUHM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJISl PELIECHUS MAaTEMaTUYEeCKUX 3a/Jad M 3a1ad U3
pa3IMYHbIX 00J1aCTEN HAYKU U peaibHOM JKU3HMU.

MoenupoBaTh peaibHbIe CUTYalluu Ha S3bIKE AJITeOpbl, COCTABIISATh BHIPAKCHNUS, YpaBHEHUS,
HEpaBEHCTBA IO YCJIOBMUIO 3aJaud, HCCIIEN0BaThb IOCTPOEHHBIE MOJEIM C HCHOJIb30BAaHUEM
anmapara ajreopsl.

DyHKIUHN U TPa@UKH

OrnepupoBaTh MOHATUAMH: (DYHKIIMS, CIOCOOBI 3aanusi (GYHKIMH, 00JIaCTh ONpECIICHUs U
MHO>K€CTBO 3Ha4eHUH QyHKIMH, rpa@uK GyHKIIMH, B3aUMHO OOpaTHbIe (QYHKIINU.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh PYHKIMH, HYIU QYHKIHH, TPOMEKYTKH
3HAKOTOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A5 pelIeHNs YpaBHEHUH.

Crpoutpb M uuTaTh TrpaduKu JUHEHHONW (QYHKUMH, KBAaJIpaTUYHOW (QYHKIHMH, CTEHEHHON
(YHKIHMH € LEIbIM OKa3aTeJIEM.

Ucnonws3oBarh rpaduku (QyHKIUN i1 HUCCIETOBAHUS TPOIECCOB M 3aBUCHMOCTEH MpHU
pelIeHnH 3a/Ja4 U3 JPYruX Y4eOHbIX MPEAMETOB M pPeajbHOM JKU3HM; BBIpakaTh (popmyrnamu
3aBUCUMOCTH MEXK]ly BETUYHHAMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh MNOHATHSMHU: IOCIEA0BATEIbHOCTh, apHU(pMeTHUECKass U TIeoMeTpUYecKas
IIPOTPECCHUHN.

OmnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOLIAs I'€OMETPUYECKasi MPOrpPeccHs, cyMMa
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3agaBaTh MOCIEA0BATEIBHOCTH PA3JINYHBIMU CLIOCOOAMH.

Hcnosp30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN U IPOIPECCUM IS PELLEHUS PEaIbHBbIX 33134
IIPUKIIAHOTO XapaKkTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€pallMi HaJl MHOKECTBAMMU.

Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN allliapar Uil ONUCAHUS PEAJbHBIX IPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, T0KA3ATEIbCTBO.

11 kaacc.
Yucaa v BBIYMCTIEHUS
OnepupoBaTh NOHATHAMH: HaTypalbHOE, LIEJI0€ YUCIIO; UCIOIb30BATh MPU3HAKHU JIETUMOCTH
LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOKUTENM UL PELICHUS 3a4a4.
OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEJIEM.
OnepupoBaTh MOHATUSAMU: JIOTapUM YKCIa, TECATUIHBIE U HATypaIbHbIE JIOTapU(MBI.
YpaBHeHUS U HEPABEHCTBA



[TpuMeHsTH CBOICTBA CTENEHU /ISl TPEOOPa30BAHUS BBIPAKEHUN; ONIEPUPOBATH MOHATHUSIMHU:
[I0KA3aTEIbHOEC YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BeimonHATe mpeoOpa3oBaHMs  BBIPAKEHUH, CoAepXkKalux Jorapu(Mel; ONEpHPOBATH
MOHATUSAMH:  JIOTApH(PMHUYECKOE YpaBHEHHE M HEPAaBEHCTBO; peEIIaTh OCHOBHBIC  THIIBI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoutsb perienus mpocTelnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH M €€ pelIeHHE; UCIO0Jb30BaTh
CUCTEMY JINHEWHBIX YpaBHEHUH JJIs PELIECHUS MPAaKTUYECKUX 3a/1a4.

Haxonute pemeHus nmpoCTEHIIMX CHCTEM M COBOKYNHOCTEH PalMOHAJIBHBIX YPAaBHEHUH U
HEPABEHCTB.

MonenupoBaTh peajgbHble CUTYAllUU Ha SI3bIKE alreOpbl, COCTABIATh BHIPAKEHUS, YpABHEHMUS,
HEpPAaBEHCTBA M CHUCTEMBI 10 YCIOBHIO 3a/Jayd, HCCIEN0BATh IOCTPOCHHBIE MOJEIH C
HCI0JIb30BAHMEM ammapara ajireopsl.

DyHKIUHN U TPa@UKH

OnepupoBaTh NOHATHUAMU: TIeproanYecKas QyHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH 3KCTpeMyMa (GYHKIMHM, HauOoJiplllee U HauMEHblllee 3HauYeHUs (YHKIIMH Ha TMPOMEXKYTKE;
WCI0JIb30BATh UX JUIA UCCIeI0BaHUs GYHKINHU, 3aJaHHOU TpaduKoOM.

OnepupoBaTh MIOHATHUSAMM: rpaduxu MIOKa3aTeJIbHOM, JorapupMuIecKon u
TPUTOHOMETPUYECKUX (GYHKIHMI; M300pakaTh UX Ha KOOPIMHATHOW IJIOCKOCTU U HCIOJIb30BATh
JUIS pellIeHUs ypaBHEHUN U HEPAaBEHCTB.

N3o6paxaTh Ha KOOPAUHATHOH TUIOCKOCTH TrpadUKy JIMHEHHBIX YpaBHEHUN M UCIIOIH30BATh
UX ISl peIICHUS CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnonb3oBatk rpaduku GyHKUMN 11 UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 JPYrux
Y4eOHBIX AUCIUIUINH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh NOHATUSAMM: HENpepbIBHAs (DyHKLMS; IPOU3BOAHAS (PYHKIMH; HUCIOJIb30BaTh
reOMEeTPUYECKUI 1 (PU3NYECKUI CMBICI IPOU3BOIHON AJIS peIIEHUs 3a/1au.

HaxonuTh NpoM3BOAHBIE 3JIEMEHTAPHBIX (DYHKIUM, BBIYUCIATH IHPOU3BOJHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIIMH.

Vcnonp30BaTh NPOU3BOIHYIO AJIs UCCIeIOBaHUS (DYHKLIMHM HA MOHOTOHHOCTb M 9KCTPEMYMBI,
IIPUMEHSATh PE3yIbTaThl UCCIIEA0BAHUS K IOCTPOECHUIO IPa(UKOB.

Hcnosp30BaTh NPOU3BOAHYIO Ul HAXOKIEHUS HAWIYYIIEro PEUICHMs B IPUKIIAJHBIX, B TOM
4HCJIe COLMATIbHO-3KOHOMMUYECKUX, 3a1a4ax.

OmnepupoBaTh MNOHATUSAMH: MEpBOOOpa3Has M HUHTErpaj; IMOHUMAThb I'E€OMETPUYECKUN U
¢bu3nyecKkuil CMbICI UHTErpaa.

Haxonuth mnepBooOpasHble 37€MEHTapHbIX (DYHKLUH; BBIYUCIATH UHTErpai 1o ¢opmyine
Hrerotona—Jleitouuia.

Pemate mpukianHble 3a7add, B TOM 4YHCJE COLMAIbHO-3KOHOMUYECKOTO M (DPU3HYECKOTO
XapakTepa, CpeICTBaMHA MaTEMaTH4ECKOT0 aHaJIN3a.



TemaTnueckoe mianuposanue. 10 kiacc.

KoanuectBo yacos
yeKTp.
Ne IIpa
HaumeHoBaHue pa3jiejioB U TeM (uudgposbie)
n/ Bc Kont.pa | K.
NPOrpaMMmblI o0pa3os.
n ero | 00THbI pa6o
pecypcsl
ThI
MHoOecTBa paliOHAIbHBIX 1 https://resh.e
1 IEUCTBUTEIBHBIX YCeN. PanMoHaIbHbIE 14 1 du.ru/
YpaBHEHHUS U HEPABEHCTBA
https://resh.e
Oynkuuu u rpapuku. CreneHs ¢ LeabIM APS.TESN.€
2 6 du.ru/
oKa3zareaemM
https://resh.e
3 Apudmernueckuil KOpeHb N—OW CTENEHH. 18 1 E?ru/i
HppanmonanbHble ypaBHEHNS U HEPABEHCTBA T
dopmybl https://resh.e
4 TpuroHoMmetpun. T puroHomeTprueckue 22 1 du.ru/
ypaBHEHUS
5 [TocnenoBaTeTbHOCTH U IPOTPECCUH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 kaacc.

KoJsimyecTBo yacoB
Ne Ipakr | OJIEKTPOHHBI
l'l/_ HaumenoBanue pa3xejioB U TEM Beer KOHTpOJIL HYeCKH (Y (III/I(l)pOBLIe)
0 NPorpamMmbl o HbIE e oOpa3oBareJib
padoTsbI pador HbI€ pecypchbl
bl
Crenenb ¢ pallMOHAIBHBIM hitos://resh.ed
1 nokaszarenem. [lokazarenpHas 12 1 &Iu/
¢ynkuus. [lokasaTenbHble
YpaBHEHHS U HEPABEHCTBA
Jlorapupmuueckas GyHKIIHS. https://resh.ed
2 Jlorapudmuueckie ypaBHEHHS U 12 u.ru/
HEpaBEHCTBA
Tpuronomerpudeckre GyHKIMUA U https://resh.ed
3 ux rpaduku. TpuroHoMmerpudeckre 9 1 u.ru/
HEpaBEHCTBA
[Tpoussoanas. [Ipumenenue hitps:/fresh.ed
4 . 24 1 u.ru/
MIPOU3BOIHOM
https://resh.ed
5 WHTerpan u ero npuMeHeHUs 9 u.ru/
Cucrembl ypaBHCHUI 12 1
HarypanbHble u nenbie yncna 6
3 [ToBTOpEHME, O606IHCHI:IC, 18 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
IToypounoe niianupoBanue. 10 kiaacc
N Koymu DJIEKTPOHHBIE
= €CTBO uugposbie
n/ Tema ypoka
4acoB oOpasoBaTebHbIE
" Bcero pecypcshl
MHOXeCTBO, Onepaluy HaJl MHOXKECTBAMHU. https:/fresh.edu.ru/subje
1 . 1 ct/lesson/4726/conspect/
Juarpammel Diinepa—Benna 198227/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/

PaHI/IOHaJIBHbIC ypcita. OOLIKHOBEHHEIE U JACCATUYHBIC

2 IpoOu, MPOLIEHTHI, 0ECKOHEYHBIE IEPUOTTISCKUE 1
apoou

3 Apudmernueckue omnepauu ¢ parioHaIbHBIMU 1
YHClIaMU, TIPe0Opa30BaHUS YUCIOBBIX BRIPAKEHUIN
[Tpumenenne npoOeil 1 IPOIICHTOB IS PELICHUS

4 MIPUKIIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUU U 1
peanbHOM )KU3HU
[Tpumenenue npoOeil 1 NPOIIEHTOB IS PELICHUS

) MPUKIIAHBIX 33/1a4 U3 Pa3JINYHbIX OTpAciel 3HAHUN U 1
peanbHOM KU3HU

. https://resh.edu.ru/subje

5 [elictBurenbHble yncna. PanimonansHbie U 1 ct/lesson/4730/start/149
HppaIMOHAIIbHBIE YHCIIa 073/

7 ApudmMernueckue orneparuu ¢ AeHCTBUTEIbHBIMHU 1
YUCIIAMH

8 [TpubmxEHABIC BRIYUCIICHUSI, IPABHIIA OKPYTJICHHUS, 1
MIPUKHJIKA U OLIEHKA Pe3yabTaTa BEIYUCICHUI

9 ToxnecTBa 1 TOKIECTBEHHbIE TIPE0OPA30BaAHUS 1

10 VYpaBHeHUe, KOPEHb YPaBHCHUS 1

11 HepaBenctBo, pernieHrue HepaBeHCTBA 1

12 Meroa nHTEpBaJIOB 1

13 Pemenne mensix u ApoOHO-palMOHATBHBIX YPAaBHEHHIN 1
Y HEPAaBEHCTB
KonTpoabHasi padora no teme "MHoOxkecTBa

14 PAUMOHAIBLHBIX U IEHCTBUTEIbHBIX YHCEJI. 1
PaumnonajibHbIe ypABHEHUS U HEPABEHCTB'"

15 OyHK1Ms, crocoObl 3aganus GyHkuuu. Bzaumuo 1
oOpaTHbIe PYHKITUU
I'paduk pynkuuu. O61acTh onpeneaeHus u

16 MHO>KecTBO 3HadeHui pyHkiuu. Hynu QyHkum. 1
[IpomMexXyTKH 3HaKOIOCTOSIHCTBA

17 UérHble 1 HeU€THBIE PYHKUIUN 1

18 Crenens ¢ nensiM nmokasarenem. CtanmaptHas gopma 1
3aluCH ACMCTBUTEIBHOTO YHCIIa
Hcnonb3oBanue noaxosien GopMbl 3aucu

19 JNEHUCTBUTENBHBIX YNCEN ISl PEIICHHS IPAKTUYECKUX 1
3a/1a4 ¥ MPEACTABICHUS JAHHBIX

20 CrenenHas GyHKIHS ¢ HATYPAIbHBIM U IEITBIM 1

noka3zatenem. E€ cBoiicTBa u rpaduk



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

https://resh.edu.ru/subje

21 ApupmeTrueckuii KOpeHb HaTypaIbHON CTETICHH 1 ct/lesson/5498/start/272
542/
22 ApupmeTnueckuii KOpeHb HaTypaIbHON CTETICHH 1
23 CBoiicTBa apu(p)METHUECKOT0 KOPHS HATYpalIbHOM 1
CTETIeHU
24 CBoiicTBa apu()METHUECKOTO KOPHS HATypaJlbHOM 1
CTETIeHU
o5 CBoiicTBa apu()METHUECKOTO KOPHS HATypalbHOM 1
CTETIeH!
26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—OM 1
CTETIeH!
97 JeiicTBust ¢ apuMeTHUECKUMU KOPHSIMU N—OH 1
CTETIeH!
28 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMH N—On 1
CTETIeH!
29 JeiicTBus ¢ apudMeTHUECKUMU KOPHIMH N—OH 1
CTETIeH!
30 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMH N—OH 1
CTETIeHU
31 Pemenue uppanroHaIbHBIX YpaBHEHUIH ¥ HEPABEHCTB 1 nttps:/Iresh.ecu.rusubje
ct/lesson/5569/start/
32 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
33 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
34 Pemenne nppanoHaIbHBIX YPaBHEHU U HEPABEHCTB 1
35 Pemenne uppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
36 CaoiicTBa u rpaduK KOpHs N-0# CTETICHU 1
37 CaoiicTBa u rpaduK KOpHs N-0¥ CTETIICHU 1
KonTpoabHasi padora nmo teme ""ApudpmMernueckuid
38 KOpeHb n—oii crenenu. Uppannonaibubie 1
YPABHEHHUS U HepaBeHCTBA'
Pannannas mepa yria. Tpuronomerpuueckas https://resh.edu.ru/subje
39 OKpYXHOCTb. OnpesiesieHne TPUrOHOMETPUIECKUX 1 ct/lesson/4733/conspect/
(YHKIIMI YUCIIOBOrO apryMeHTa. 199149/
https://resh.edu.ru/subje
40 CuHyc, KOCHHYC ¥ TaHT€HC YHMCIOBOIO apryMeHTa 1 ct/lesson/6019/start/199
181/
41 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO 1
aprymMeHra
42 ApKCHUHYC, apKKOCUHYC U apKTaHT'€HC YUCIOBOTO 1



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/4733/conspect/199149/
https://resh.edu.ru/subject/lesson/4733/conspect/199149/
https://resh.edu.ru/subject/lesson/4733/conspect/199149/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/

aprymeHra

3HaKU CUHYCa, KOCUHYCA, TAHT€HCA. 3aBUCUMOCTh

https://resh.edu.ru/subje
ct/lesson/3863/start/327
031/

43 MEX]ly CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO U https://resh.edu.ru/subie
TOTO e yIa. ct/lesson/3876/start/199
245/
https://resh.edu.ru/subje
44 CuHyc, KOCUHYC M TAaHT€HC YTJIOB a U -a. ct/lesson/4735/start/199
274/
OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI nttps://resh.edu.ru/subje
45 p P PMYJIBL. ct/lesson/4734/start/199
DOopMYJIIBI CIHOKEHUS.
305/
OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI ttps://resh.edu.ru/subje
46 p . P PMYJIBL. ct/lesson/3489/start/292
@opMyIIbI JBOMHOTO YIJIA.
739/
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI nttps://resh.edu.ru/subje
47 P P PHYIHL. ct/lesson/3887/start/199
@opMyIIbI ITOJOBUHHOTO apryMEHTA. 367/
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI https://resh.edu.ru/subje
48 P P PHYIIRL ct/lesson/3490/start/199
DopMyJibl IPUBEACHUS.
398/
OcHoBHbIE TpuroHOMeTpuueckue Gopmyinsl. Cymma u https://vesh.edu.ru/subje
49 P P PMYIIBL. &yM ct/lesson/4238/start/107
pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. 826/
https://resh.edu.ru/subje
50 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BBIPKCHUM ct/lesson/4324/start/199
618/
51 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM
52 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM
53 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BBIPAKCHHUM
Peuienne TpuroHOMeTpUYECKUX YPABHEHUN. https://resh.edu.ru/subje
54
YpaBHeHHE COSX = a. ct/lesson/6317/start/
Pelienne TpuroHOMeTpUYECKUX YpaBHEHUI https://resh.edu.ru/subje
55 v b B P P ' ct/lesson/4736/start/199
paBHEHUE SinxX = a 743/
Pemmenue TpUroHOMeTpHUYECKUX YPaBHEHHIA https://resh.du.ru/subje
56 v pt B P P ' ct/lesson/4737/start/199
paBHEHHE tgX = a. 804/
https://resh.edu.ru/subje
57 Pelrenre TpUroHOMETPUYECKUX YPABHEHUN ct/lesson/6314/start/199
928/
. https://resh.edu.ru/subje
58 Pemenne TpUroHOMeTpUYECKUX YPAaBHEHHIA

ct/lesson/6314/start/199



https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199245/
https://resh.edu.ru/subject/lesson/3876/start/199245/
https://resh.edu.ru/subject/lesson/3876/start/199245/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/
https://resh.edu.ru/subject/lesson/6317/start/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/

59 Pemienue TpuroHOMETPUYECKUX YPaBHEHUMN 1
KonTposabHnas padora no teme ""®opmyibl
60 TpUronoMmerpun. TpuroHomerpuieckue 1
ypaBHeHus'
IlocinenoBaTenbHOCTH, CIIOCOOBI 3aaHUs https.//resh.edu.ru/subje
61 MOCJIEIOBATEILHOCTEH. MOHOTOHHBIE 1 ct/lesson/5223/conspect/
HOCIIEN0BATENLHOCTH 326716/
ApupmeTrnueckas ¥ reOMeTpUIecKast IpOTrPEeCcCHH. https://resh.edu.ru/subje
62 Hcnonb30BaHne Nporpeccuu sl pelieH s peabHbIX 1 ct/lesson/5223/conspect/
3a/1a4 IPUKJIAJHOTO XapaKTepa 326716/
beckoneuHo yObIBaroIiast reoMeTpudecKas https://resh.edu.ru/subje
63 nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIECH 1 ct/lesson/5223/conspect/
reOMETPUYECKON MIPOrPEeCCUH 326716/
https://resh.edu.ru/subje
64 dopmyJia CIOXKHBIX TPOLIEHTOB 1 ct/lesson/5223/conspect/
326716/
https://resh.edu.ru/subje
65 dopmyJia CIOKHBIX TPOLIEHTOB 1 ct/lesson/5223/conspect/
326716/
O06o0menune, cucTeMaTr3alys 3HaHUH 3a Kype
66 anreOpsl U HaYaJl MaTeMaTH4YecKoro aHaimmsa 10 1
KJjlacca
67 HToroBasi KOHTpoOJILHasI padoTa 1
O06001eHue, cucTeMaTru3alys 3HaHUH 3a Kype
68 anreOpsl ¥ HaYaJl MaTeMaTH4ecKoro aHaimsa 10 1
KJjlacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 kaace.
N Kosnm4 | Juexrponnbie
= €CTBO nugposbie
n/ Tema ypoka
4acoB oOpasoBaTebHbIE
n

Bcero | pecypcel

Crernens ¢ palluOHAJIbHBIM IIOKAa3aTCJIEM

CBOJiCTBa CTENIEHU

[IpeoOpazoBaHue BhIpayKEHUA, COACPIKAIIINX
paloHaIbHbIE CTENIEHH



https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

[IpeoOpazoBanme BEIpAKEHUH, COAEPIKAIUX

4
palOHaIbHBIE CTEIIEHU
5 [IpeoOpazoBaHue BEIpaXKEHHIA, COACPIKALIIIX
paloOHaIbHbIE CTEIIEHU
https://resh.edu.ru/subje
6 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA ct/lesson/5627/start/159
321/
IToka3arenbHble ypaBHEHUS.
IToka3arenbHble ypaBHEHUS.
https://resh.edu.ru/subje
9 [TokaszarenpHbIC HEPABCHCTBA ct/lesson/4731/start/159
352/
10 [TokaszarenpHbIC HEPABCHCTBA
https://resh.edu.ru/subje
11 [TokazarenbHas ¢pyHKLUSA, €€ CBOMCTBA U TpaduK ct/lesson/3841/start/225
573/
KounTponbnas pabora no teme "CremneHs ¢
12 panroHanbHBIM Noka3areneM. IlokazarenbHas
¢bynknus. [lokasaTenbHble ypaBHEHUS U HEpaBeHCTBA"
https://resh.edu.ru/subje
13 Jlorapudwm uncna ct/lesson/5753/start/272
574/
https://resh.edu.ru/subje
14 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI ct/lesson/3823/start/198
625/
15 IIpeoOpa3oBaHue BeIpaKeHU, COAECPIKALINX
sorapudmsl
16 IIpeoOpa3oBaHue BeIpaKeHU, COAECPIKALINX
sorapudmsl
17 [IpeoOpa3oBaHue BbIpaKeHU, COAECPIKALIIX
sorapudmel
18 [IpeoOpa3oBaHue BbIpaKEHUM, COAECPIKALLINX
Jorapudmel
https://resh.edu.ru/subje
19 Jlorapugmuueckue ypaBHEHHS. ct/lesson/4732/start/198
842/
20 Jlorapudmuueckue ypaBHEHHS.
https://resh.edu.ru/subje
21 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA ct/lesson/3852/start/199
119/
22 Jlorapugmuueckiue HepaBeHCTBA
https://resh.edu.ru/subje
23 Jlorapudmuueckas pyHKIHs, €€ CBOHCTBA U Tpaduk D -LSUY

ct/lesson/3834/start/198



https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/

687/

24 Jlorapudmmueckas GyHKIUS, €€ CBOWCTBA U rpaduK
OO6nacTh onpeaeneHus 1 MHOKECTBO 3HAYCHHIA https://resh.edu.ru/subje
25 . ct/lesson/6111/start/200
TPUTOHOMETPHUCCKUX (PYHKITHIA. 545/
YeTHOCTh U HEYETHOCTh TPUTOHOMETPUUECKHUX https://resh.edu.ru/subje
26 N ct/lesson/3923/start/200
¢bynkuuit. [leproauaHoCTs.
607/
https://resh.edu.ru/subje
27 CpoiicTBa u rpapuk (QyHKIHH Y = COSX. ct/lesson/4920/start/200
702/
https://resh.edu.ru/subje
28 CpoiicTBa u rpaduk QYyHKIMH Y = SinxX ct/lesson/5570/start/200
795/
https://resh.edu.ru/subje
29 CpoiicTBa U rpaduk GyHKIHH Y = tgX ct/lesson/3943/start/200
825/
https://resh.edu.ru/subje
30 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB ct/lesson/4738/start/200
420/
31 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB
32 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB
KonTtponbHas padota o teme "Jlorapudpmudeckas
33 dbynakuus. Jlorapudmudeckue ypaBHeHHS 1
HepaBeHcTBa. TpuroHoMerpuueckue PyHKIIMU U X
rpaduku. TpuroHoMeTpruiecKue HepaBeHCcTBa"
https://resh.edu.ru/subje
ct/lesson/4921/start/200
[Ipenen nocnenoBarenbHocTH. [Ipenen hyHkun Ha 887/
34 .
OCCKOHEYHOCTH. https://resh.edu.ru/subje
ct/lesson/3932/start/327
093/
https://resh.edu.ru/subje
35 [Ipenen pynkuuu B Touke. HempepbIBHOCTH (DyHKITUN ct/lesson/6112/start/200
949/
Onpenenenue npon3BogHON. PUNYECKUI CMBICI htps://resh.edu.ru/subje
36 N ct/lesson/4923/start/200
MIPOU3BOTHOM. 980/
https://resh.edu.ru/subje
37 IIpousBoaHas creneHHON GpyHKIMK ct/lesson/4922/start/201
042/
38 [IpounsBoaHas cTeneHHON QYHKIH
39 IIpounsBoHast CyMMBl, IPOU3BENECHHUS, YACTHOTO https://resh.edu.ru/subje

byHKIII

ct/lesson/3954/start/201



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/3932/start/327093/
https://resh.edu.ru/subject/lesson/3932/start/327093/
https://resh.edu.ru/subject/lesson/3932/start/327093/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
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IIpounsBoHass CyMMBI, IPOU3BEIECHHUS, YACTHOTO

40
GbyHKIII
41 [IpousBoHast CyMMBI, IPOU3BEACHHUS, YACTHOTO
GbyHKIII
https://resh.edu.ru/subje
42 [IpousBoiHbIE 371€EMEHTAPHBIX PYHKLINN ct/lesson/6114/start/201
073/
43 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKIUH
44 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN
https://resh.edu.ru/subje
45 I'eomeTpuueckuii 1 GU3NUECKUN CMBICIT TIPOU3BOTHOM ct/lesson/3976/start/201
104/
46 I'eomerpuueckuii u GU3NYECKUI CMBICI TPOU3BOTHOM
[IpuMeHeHne mpoN3BOIHOM K UCCIIETOBAHMIO (DYHKITUMA https://resh.edu.ru/subje
47 P P i ct/lesson/3966/start/201
Ha MOHOTOHHOCTb.
135/
48 [IpumeHeHue Npor3BOIHOM K HCCIe0BaHUIO QYHKIUI
Ha MOHOTOHHOCTb.
https://resh.edu.ru/subje
49 DKCTpeMyMBbI (DYHKIIUH. ct/lesson/3987/start/273
810/
50 DKCTpeMyMbl (QYHKIIUH
[IpuMeHeHne MpOU3BOIHOM K IMTOCTPOEHUIO rpaduKoOB https://vesh.edu.ru/subje
51 P N P s P p ct/lesson/4016/start/225
bynKuuid 682/
59 [IpuMeHeHue Mpor3BOIHON K HOCTPOCHHUIO I'PpaUKOB
byHKIMHA
53 [IpumMeHeHue Mpou3BOAHON K MOCTPOEHUIO IPahuKOB
byHKIMI
HaxosxaeHne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYECHUS https://resh.edu.ru/subje
54 ct/lesson/6115/start/363
(GyHKLMU Ha OTpe3Ke
46/
55 HaxosxaeHne HanOoJIbIIero 1 HAMMEHbBLIET0 3HAYESHUS
(GyHKIMU Ha OTpe3Ke
[IpumeHneHnne Nponu3BOIHON ISl HAXOXKIACHHUS .
HAWIy4Illero peuieHns B MpUKIaJHbIX 3aJadax, A https://resh.du.ru/subje
56 i P P ’ ct/lesson/6195/start/225
OTIPEJENIEHUS] CKOPOCTH IPOLIECCa, 3aaHHOTO 651/
¢dopmynoit mim rpaguxkom
57 KonTtponrHas padota no Teme "I[IponsBoanasi.
[Ipumenenue npons3BoaHOM"
https://resh.edu.ru/subje
58 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX D !

ct/lesson/4924/start/225



https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/

713/

https://resh.edu.ru/subje

59 [IpaBuna Hax0XAEHUSI IEPBOOOPA3HBIX ct/lesson/3993/start/225
744/
https://resh.edu.ru/subje
60 [Tnommaas KpUBOJIMHEHHON TpaIey U HHTETPaJL. ct/lesson/6117/start/225
775/
61 Brruucnenue unTerpaios.
62 Brruucnenue unTerpaaon
63 Boruncnenue uHTErpagos
https://resh.edu.ru/subje
64 Brruncienue mmoniagaei ¢ nIOMOIIbI0 HHTErpaia. ct/lesson/4037/start/269
550/
65 Brruucnenue miomazneit ¢ moMomIbi0 HHTETPaJIOB
66 CucTeMbl TUHEHHBIX YpaBHCHUN
67 Cucrembl TMHENHBIX YPaBHEHUI
68 Pemenne nmpukiagHbIX 3a/1a4 C TOMOIIBIO CHCTEMBI
JINHENHBIX YpaBHEHUHN

69 Pemenue npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBbI
JINHEMHBIX YpaBHCHUH
CucreMbl 1 COBOKYITHOCTH LIEJIBIX, PAlIHOHATbHBIX,

70 HPPAMOHATIBHBIX, TOKA3aTENbHBIX, JIOTApUPMUIECKIX
YpaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTHU LIEJIBIX, PAlIHOHATbHBIX,

71 WppalMOHANIbHBIX, IOKA3aTEeIbHBIX, JIOTAPUPMUIECKUX

ypaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJIBbIX, PAIIHOHATBHBIX,

72 WppalMOHANIbHBIX, IOKA3aTEeIbHBIX, JIOTAPUPMUIECKUX

ypaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX,

73 MppalMOHAIILHBIX, IOKA3aTEeNbHBIX, JIOTAPU(PMUIECKUX

ypaBHEHUI U HEPABEHCTB

74 Hcnonb3oBanue rpadukoB GpyHKIUI 1715 petieHus

yYpaBHEHUH U CUCTEM

75 Hcnonb3oBanue rpadukoB GpyHKIUI A7 pereHus

yYpaBHEHUH U CUCTEM

[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K
76 PEIICHNUI0 MaTeMaTHYeCKHX 3a71a4 U 3a7a4 U3

Pa3IUYHBIX 00JIACTEe HAYKH M peaTbHON YKU3HU

[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K
77 PEIICHUIO MaTeMaTHYEeCKHX 3a71a4 U 3a7a4 U3

pa3nUyHbIX 00JacTell HAyKH U pealbHOM KU3HU



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/

KonTtponesHast padota no teme "MHTerpan u ero

8 npumeHeHus. CucreMsl ypaBHEHUN"

79 HatypaibHbIe 1 1enbie Yrciia B 3a7a4ax U3 pealbHOU
KU3HHU

80 HatypaiibHbIe ¥ 1elbie Yrciia B 3a7a4ax U3 peaibHON
YKU3HHU

81 HatypaiibHbIe ¥ 1ebIe Yrciia B 3a7a4ax U3 peaibHON
YKU3HHU

82 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LEBIX YHACEI

84 [Tpu3Haku qeTUMOCTH LETBIX YUCEIT

85 [ToBTOpEnue, 06001IeHNE, CICTEMAaTU3alls 3HAHUH.
YpaBHeHust

86 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIlIS 3HAHUH.
YpaBHeHus

87 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AIINS 3HAHUH.
YpaBHeHust

88 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIT!s 3HAHUN.
YpaBHeHus

89 [ToBTOpEeHUE, 0600IIEHNE, CHCTEMATH3AITNS 3HAHUH.
YpaBHeHus

90 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIlIS 3HAHUH.
YpaBHeHus

o1 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIs 3HAHUH.
HepaBencrtpa

92 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIS 3HAHU.
HepaBencrtpa

03 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AITIs 3HAHUM.
Hepagencrtpa

94 [ToBTOpEHUE, 0000IIEHNE, CHCTEMATH3AIIs 3HAHUM.
Hepagencrtpa

95 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AI|s 3HAHU.
Cucremsbl ypaBHEHUH

96 [ToBTOpEHue, 06001IeHNE, CCTEMAaTU3allis 3HAHUH.
Cucrembl ypaBHEHUN

97 [ToBTOpEHue, 06001IeHNE, CCTEMAaTU3allis 3HAHUH.
OyHKIMU

08 [ToBTOpEHue, 06001IeHNE, CCTEMAaTU3alls 3HAHUH.
OyHKIMU

99 HTorosas KoHTpoJbHAsA paboTa




100 | HroroBas KOHTpOJbHAs paboTa 1

O06o006uieHne, cucTeMaTu3anus 3HaHU| 3a Kype
101 | anreOpsl U Hauan MareMaTudeckoro ananmmsa 10-11 1
KJIacCOB

O06o006muieHne, cucTeMaTu3anus 3HaHU| 3a Kype

102 | anreOpsl u Hauan MareMaTudeckoro ananmmsa 10-11 1
KJIacCOB
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

Pabouas nporpamma yueOoHoro kypca «I'eomerpusi. ba3oBblii ypoBeHb»

IHosicHuTEeILHAA 3aNIMCKA.

Pabouas nporpamma yue6HOro Kypca «I'eomerpusi» 6a30BOro ypoBHS sl 00y4aromIUXCs
10 —11 xmaccoB paszpabotana Ha ocHOBe PDenepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpenHero odumiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIULUN POCCHICKOT0 00pa30BaHUA.
Peanmaunﬂ porpaMmal oOecrieunBaer OBJIaJICHUEC KIIFOYEBBIMH KOMIICTCHIUSAIMU,
COCTaBJIAIOIIUMHA OCHOBY MJIA CaMOpPasBUTUA W HCEIIPEPBIBHOT'O O6p330BaHI/I$[, OEJIOCTHOCTH
OOIIEKyIbTYPHOTO, JINYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHSI JMUYHOCTH 00YUYarOIIUXCSL.

esu n3yyeHust yueOHOro Kypca.

BaxxHocTh ydeOHOTO Kypca TeOMETpHH Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs
00ycCIIOBIIeHa TPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yJIbTaToOB
00y4eHHsI TEOMETPUH B HAIPABJICHUHU JIMYHOCTHOTO Pa3BUTHS OOy4aromuxcs, GOpMHpPOBaHUs
(GYHKIIMOHATPHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS IPYTUX YUEOHBIX JIMCIUILIVH.
PazButne y oOydaromuxcsi NpPaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOKICHUU
TCOMETPUYECKUX a0CTPaKIMi, COOTHOLICHUN PEaJbHOTO W HICATHHOTO, XapaKTepe OTPAXKCHHS
MaTeMaTUYECKON HAYKOH SIBJICHUH W MPOILECCOB PEallbHOTO MHUPA, MECTE T€OMETPUH B CHCTEME
HAyK M pOJIA MAaTEMaTUYECKOTO MOJICIIMPOBAHKSI B HAyYHOM I[IO3HAHWM W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PCHHUS YYAIUXCSA, a TaKKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aJalTallik B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTcss OMHMM K3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHErO OOIIEro
o0Opa3oBaHus, TaK Kak 0OECIEYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUILUIAH €CTECTBEHHO-
HAyYHOU HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblluIeHHE, (GopMHUpyeMoe MPU HU3YyYEHHH OOYYaIOIIMMUCA TOHSITUHHBIX
OCHOB TE€OMETPHUM M TOCTPOCHHM IIETIOYKH JIOTUYECKUX YTBEPKICHHN B XOJAE pEIICHUS
TeOMETPUUECKUX 3a7]ady, YMEHHE BBIJIBUTaTh U OIMPOBEPraTh THUIMOTE3bl HEMOCPEACTBEHHO
WCIOJIL3YIOTCSl TPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca
¢bu3uKu.

YMeHue OpUEHTHUPOBATHCS B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTsax nedarenbHOCTH dYenoBeka. OpueHTaIusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0OXO0IMMOE YCJIOBHE €ro COIMANBHOTO OBITHSA, (OpMa OTPaKEHHsI OKPYKAIOIIET0 MHPA,
YCIOBUE  YCHENIHOTO TMO3HAaHUS M  aKTHUBHOTO MPeoOpa3oBaHUS  JIEHCTBUTEIHLHOCTH.




OnepupoBaHue MPOCTPAHCTBEHHBIMU 00Opa3aMu 00bEINHSICT Pa3HbIC BUIBI YIeOHOU U TPYIOBOI
NESITEILHOCTH, SIBJISICTCS OJHUM W3 MPO(ECCHOHAIBHO BaXKHBIX Ka4eCTB, MOATOMY aKTyallbHa
3amavya popMUpOBaHUS y OOYYAOIMIUXCS MPOCTPAHCTBEHHOTO MBIINUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K TIPAKTHUYECKOU
JESITEILHOCTH 110 MHOTHM HAITPABJICHUSIM.

ens ocBoeHus mporpaMmbl yueOHOTO Kypca «I'eoMeTpusi» Ha 0a30BOM YpOBHE 0OYy4EeHHS
— o0meoOpazoBarebHOES M OOIICKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS uepe3 oOecreueHue
BO3MOHOCTH TPUOOPETCHHSI U UCTIOJIH30BAHHUS CHCTEMATHYCCKHX M'eOMETPUUYCCKUX 3HAHUU U
JNCUCTBUH, crielM(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJIOJHKCHHS 00pa30BaHUs 10
CIEIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIE30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YPOBHE TIpeAHA3HA4YEHA Ui OOYUYaIOIIMXCS
CpeIHEH TIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHUH HAa YPOBHE OCHOBHOTO
obmrero obpazoBanusa. Takum oOpa3zoMm, oOydaromirecss Ha 0a30BOM ypPOBHE JOJIKHBI OCBOUTH
o0mIue MaTeMaTHIecKue yMEHUs, CBSI3aHHBIC CO CIEIU(PUKON TEOMETPUHA U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o0rmiecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO
Oosiee rIyOOKO, €CIIM B JabHEHIIIEM BO3HUKHET HEOOXOJAUMOCTh B T€OMETPUIECKUX 3HAHHSX B
npodeccnoHabHOM 1S TENbHOCTH.

JlocTmKEeHHE TIeTH OCBOCHHUS IIPOTpaMMBbI 00€CTIeUnBACTCS PEIICHHEM COOTBETCTBYIOIINX
3amau. [IpuopureTHpiMU 3a1auaMu 0cBoeHHsI Kypca «['eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHHE NPEICTABICHUS O TEOMETPUUM KAaK YaCTH MHPOBOM KyIbTYphl U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHuEe TMpEACTAaBIECHUS O MHOTOIpAaHHMKaX U Tellax BpalleHUs Kak o
BAKHEHIINX MATEeMAaTUYECKUX MOJEISAX, MO3BOJSIONIMX OMHUCHIBATh U M3ydaTh pa3HbIE
SIBIICHUSI OKPY’KAIOILIET0 MUPA;

e (opmupoBaHHME yMEHHs pACIIO3HABATh HAa YEPTEKax, MOJEISIX U B pPEaTbHOM MHpE
MHOTOTPAaHHUKU U TeJia BPalllCHUS;

e OBJAJCHHE METOJaMH pElIeHHus 3aJad Ha I[OCTPOCHHS Ha  HM300pakeHUIX
MIPOCTPAHCTBEHHBIX (pUTyp;

e (opmupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU MMOHSITUSMU O MHOTOTPAaHHUKAX M
TeJax BPAILEHUsI U UX OCHOBHBIMH CBONCTBaMU;

e OBIQJICHHE AJITOPUTMaMHU DELICHUS OCHOBHBIX THIIOB 3a/1a4; (POPMHUPOBAHHE YMEHHUS
MPOBOJUTH  HECJIOXHBIE  JIOKa3aTeldbHbIE  PAcCYKACHHUS B  XOJA€  pEUICHHS
CTepEeOMETPUUYECKUX 3a/1a4 U 33/1a4 C MIPAKTUUYECKUM COACPIKAHUEM;

® pa3BUTHE MHTEIUIGKTYaIbHBIX M  TBOPUECKHX  CHOCOOHOCTEW  oOydarommxcs,
M03HABATEIHbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHM, KPUTUYHOCTH MBIIILICHUS;

e (opmupoBanue (YHKIIMOHATBLHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSBICHHUS T€OMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEabHBIX JKU3HEHHBIX CHUTYAlMsIX M TPU HM3YyYEHUH OPYTUX Yy4eOHBIX MPEIMETOB,
MPOSIBIIEHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyTUpOBaTh UX Ha A3BIKE
T€OMETPUM M  CO3/1aBaTh TI'E€OMETPUYECKHE MOJENd, MPUMEHATb OCBOCHHBIN
TEOMETPUYECKUN  ammapar JJig pelieHusT TMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIEHUBATH MMOTYICHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKJIIOUEHHE B KYpC CTEpEOMETPUU
B Hayale ero Wu3y4eHHUs 3a7ad, pelIaeMblIX Ha YpPOBHE WHTYHUTHBHOTO TIO3HAaHUSA, U
ompenenéHHBIM 00pa3oM OpraHu30BaHHAs pab0oTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO



JIOTUYECKOTO U IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIHUPYET IPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEUILIEMY H3YUEHUIO IIPEAMETA.

[Ipennourenne OTAAETCA HAIVISIAHO-KOHCTPYKTUBHOMY MeETONy OOy4YeHus, TO €CTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-NPAKTUYECKOU
NeSTeNbHOCTH. Pa3BuUTHE MNpPOCTPAaHCTBEHHBIX NPEACTABICHUNH y ydalluxcs B Kypce
CTEpEOMETPUH MTPOBOJUTCS 3a CUET PEILICHHUs 331a4 Ha CO3JIaHUE IIPOCTPAHCTBEHHBIX 00pa30B U
3aJad4 Ha OIEPHPOBAHWE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3ganume oOpa3a MPOBOAUTCS C
OTIOPO Ha HATJIATHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHUSAX OTBJICUCHHS OT HATTISAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOIO COJIEPIKAHUS.

OcHoBHbBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpaHHuKN», «lIpsiMble U IIIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl 1
KOOPJUHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JJOTHYECKUX YMEHUN paclpeaessieTcs] He TOIbKO
M0 COJEPKATEeNbHBIM JIMHUSIM, HO W TIO TrojJaM OOydYeHHs Ha YypOBHE CpPEIHEro oOIIero
o0OpazoBaHwUsl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pEe3ylbTaTaM OCBOEHUS
paboyeil mporpaMMbl, pacipeIeI€HHBIM 110 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJIAJICHHE TIEOMETPUYECKMMHM  TOHATUSAMHM M  HaBbIKAMHM  OCYILECTBISUIOCH
MOCJIEIOBATENIbHO U TOCTYNAaTeNbHO, C COOJIIO/IEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIIOYAJIUCH B OOLIYIO0 CHUCTEMY F€OMETPUYECKUX MPEICTaBICHHUH 00yJarommxcs,

pacupsisi U yriryoussi €, o0pa3yst MpOYHbIE MHOKECTBEHHBIE CBS3H.

MecTo yueOHOro Kypca B yueOHOM ILIaHe.

Ha uzyuenne reomerpun otBoauTCA 2 4yaca B HeAento B 10 kimacce u 1 yac B Heneno B 11

KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.

Conepxanue yueOHoro kypcea. 10 kiace.
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHATHS CTEPCOMETPHU. Tqua, IpsaMmasd, IJI0CKOCTb, ITPOCTPAHCTBO. IMoustue 00
AKCUOMATHYCCKOM IIOCTPOCHUHU CTEPCOMETPUU . AKCHUOMBI CTECPCOMETPUHA U CIICACTBUA U3 HUX.

Bzaumnuoe PacCIioJIOKCHUE IIPAMBIX B ITPOCTPAHCTBE: IEPCCCKAIOIIUECA, MMapallJICJIbHBIC U
CKpCHIUMBAOIHUECA  IIPSAMBIC. HapaJ'IJ'IeJ'IBHOCTB MMpsAMBIX U IUIOCKOCTEHX B IIpOCTPAHCTBC!
mapayiCJIbHbIC IIPAMBIC B ITPOCTPAHCTBE; 1IAPAIIICIIbHOCTD TpéX IPAMBIX; IMApaAJUICIIBbHOCTD HpHMOfI
U IUIOCKOCTH. YTJIBL C COHAIIPABJICHHBIMU CTOPOHAMH; YI'OJ MCXKAY IMPIAMBIMU B IIPOCTPAHCTBC.
HapaJ'IJ'IeJ'ILHOCTb IJIOCKOCTEH: mapaJuyiCJIbHBIC ITIIOCKOCTH; CBOICTBa mapaJuICJIbHbIX IIOCKOCTEMN.
[Ipocreiiie mnpocTpaHCTBEHHBbIE (GUTYphl HAa IUIOCKOCTH: TETpasap, KyO, MapajieNnenumnes;
IIOCTPOCHUC CEUCHMH.

HepHeH,[[I/IKyJIHpHOCTB HpHMOI\/'I U IIJIOCKOCTHU: NCPIICHAUKYIIAPHBIC ITPAMBIC B IIPOCTPAHCTBC,
MpsAMBIC TTAapaJUICJIBHBIC W IICPIICHAUKYIIIPHBIC K IIJIOCKOCTH, IMPU3HAK NCPHCHIAUKYIAPHOCTHU
Hpi[MOfI " INIOCKOCTH, T€COpEMaA O HpHMOﬁ HepHeHﬂHKyHHpHOﬁ IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE:
yroja MEXIy NpsAMOM U INIOCKOCTBIO; IBYIPAHHBIM YroJ, JIMHEWHBIA YrOJl JIBYTPAHHOIO YIJIA.
HepHeH,[[I/IKyJ'ISIp N HAKJIIOHHBIC: paCCTOAHUC OT TOYKH OO IJIIOCKOCTH, PACCTOAHUC OT HpHMOﬁ a0
IIOCKOCTH, IIPOCKIUSA q)HprBI Ha IINIIOCKOCTB. HepHeH,[[I/IKyJIHpHOCTB MIOCKOCTEH: IMPpU3HaAK
NEPpINCHAUKYIAPHOCTU ABYX MMIOCKOCTEH. TeopeMa (¢} TpéX NEepICHAUKYJIApax.

MHoOrorpaHHuKH

ITonsaTtue MHOTI'OTrpaHHUKaA, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHUKA, BBIITYKJIBIC 1 HCBBIITYKJIIBIC
MHOT'OT'paHHUKH,; pa3BépTI<a MHOTI'OIrpaHHUKaA. HpnsMa: n-erJIBHaSI npu3Ma; rpaHd U OCHOBAHU



OpU3Mbl; TpsAMas M HAKJIOHHAs TMpPHU3MbI; OOKOBas M TMOJIHAS MOBEPXHOCTb IPHU3MBIL.
[Tapannenenunen, NpsMOYroJIbHBIM Napajulesenunen W ero cpoiictBa. Ilupammpa: N-yrosbHas
nUpaMua, TPaHW W OCHOBAaHUE NHpPaMHIbI; OOKOBass M TOJHAs TOBEPXHOCTh MUPAMUJIBI;
IpaBWJIbHAasE M Yyceu€HHas MUpamMuAa. OJIEMEHThl MpuU3Mbl W nupamujel. [IpaBuibHbIE
MHOTOTPAaHHUKHU: IOHSITHE IPaBUJIBHOIO MHOTOTPAaHHMKA; IpaBUJbHAs IpU3Ma U IpaBUIIbHAs
NMpaMuia; IpaBuibHAs TPEYrojbHas MUpaMuja U MpaBUIIbHBIA TeTpasap; KyO. Ilpencrasienue o
[IPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, A0AeKa3ip U ukocayap. CedyeHus NpU3Mbl U TUPAMU/IBL.

CuMMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPAMOM, IIOCKOCTH.
DneMeHTbl CUMMETPUH B IUpaMUax, Mapajieenuresax, IpaBuiIbHbIX MHOTOTPaHHUKAX.

Brluucnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yribl. [lmomans OokoBo#
MTOBEPXHOCTH U IMOJIHOM MOBEPXHOCTU MPSMOM MPU3MBI, TUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUILHOM
MMpaMH/ibl, TeOpeMa O Iiomaau yced€éHHor nupamusl. [lonstue 06 o0béme. OOBEM nupaMupbl,
MIPU3MBI.

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOIMIAJIMU TOBEPXHOCTEM,
0o0béMamMu MOJOOHBIX TEI.

11 knacc

Tena ppamenust

[Hunuuagpudeckass TMOBEPXHOCTh, OOpasylolue IWIWHIPUYECKOW TOBEPXHOCTH, OCh
IAJTHHIPUYECKOW TOBEpXHOCTH. [lunuHap: ocHOBaHUs W OOKOBas MOBEPXHOCTh, oOpasyromias u
OCh; TUIOIIA b O0KOBOW U TTOJTHOW MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opasyloline KOHUYECKOW MOBEPXHOCTH, OChb W BepIIMHA
KOHHYECKOM moBepxHOCTH. KOHYC: OCHOBaHME W BepIIMHA, 00pa3yroIias U OCh; IJIONIab OOKOBOM
MU TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpa3ylolide M BBICOTA, OCHOBAHHS M OOKOBas
MTOBEPXHOCTb.

Cdhepa u map: ueHtp, paadyc, AuUaMeTp; IUIOIMIAasr MHOBepXHOCTU cdephl. B3aumuoe
pacnoiokeHue cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepol.

N300paxkenue Ten BpaleHUs Ha II0CKOCTU. Pa3BépTka nuIuHApa U KOHyca.

KoMOuHamuu ten BpaiieHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN 0KOJIO chepbl;
cdepa, BMcaHHasi B MHOTOTPAaHHUK, UITH TEJIO BpPAILlCHHUS.

[Tonsatue o6 o60véMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. O0béM munmuapa, konyca. O6séM mapa
U TUIOIIAb ChEpHI.

[TogoGuble Tenma B mpocTpaHcTBe. COOTHONIEHUS MEXIy IUIOHMIAASMH MOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TEI.

Ceuennst umnuHApa (MapaieIbHO W MEPHEHIUKYISAPHO OCH), CEUeHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIiee Yepe3 BEPINUHY), CEUeHHUs [apa.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE
BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHNE U BBIUUTAHHE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha yucno. Pa3noxenue BeKTopa o TpéM HEKOMILIaHApHBIM BekTopam. [IpaBuio napanmnenenunesa.
Pemrenne 3amau, cBsi3aHHBIX C NMPUMEHEHHMEM MpaBWI ACUCTBUN C Bekropamu. lIpsmoyronpHas
cucteMa KoopJauHat B npoctpancTBe. Koopaunatel BekTopa. [Ipocrelimue 3agaun B KOOpIMHATAX.
VYron mexnay Bekropamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BbluncieHue yrioB MexIy
MPSIMBIMHU U TIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBIN METOJ IPU PEIICHUH T€OMETPUUECKHUX 3aa4.



IIpeamerHsie pesyabraThl. 10 kiacc.

K xonmy oOyuenuss B 10 kmacce oOyd4aromuiicsi MOJYYHUT CIEAYIOIIUE IPEIMETHbIC
pe3yabTaThl:

OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX IPU PEIICHUU T'€OMETPUUYECKHX
3azad.

OnepupoBaTh NOHATUAMU: NapaIEIbHOCTh U MEPHIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE PACIIOIOKEHHE IPSIMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh HOHATUAMU: JIBYTPAHHBIA YTOJ, TPAaHU ABYI'PAHHOTO yIJa, pedpo JBYIPaHHOIO
yIJIa; JMHEHWHBIN YTOJI IBYTPAHHOTO YIJIa; FpaJlyCHasi Mepa JABYTPAHHOTO yrJa.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA ¥ HEBBITYKIBIH MHOTOTPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHMKOB (MHMpamMyAa; MPU3MaA, MNPSIMOYTOJIbHBIN
napajuiesienune, Kyo).

KnaccuguimpoBars MHOTOrpaHHUKH, BbIOMpas OCHOBAHUSA I KJIACCU(PHUKALUU (BBIITYKIIbIE
Y HEBBINYKIbIC MHOTOTPAHHUKH, NMPABUJILHBIC MHOTOTPAHHUKHU; MPSIMbIC W HAKIOHHBIC MPH3MBI,
napasuieNenunesibl).

OnepupoBaTh MOHATUSAMH: CEKYIIas MIIOCKOCTb, CE4EHHE MHOTOTPAHHHUKOB.

OOBICHATH MPUHITUTIBI TIOCTPOEHUS CEYCHUH, UCTIONB3YSI METOJI CIICIOB.

Crpouth ceueHUs MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IMJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 0Opas3laM Wi ajiropurMam,
MIPUMEHSIS] U3BECTHBIC AaHATTUTUYECKUE METO/IbI IIPU PEIIEHUU CTaHAAPTHBIX MaTeMAaTUYECKUX 3a/1a4
Ha BBIYMCJICHUE PACCTOSHUN MEXIYy ABYMS TOUKaMH, OT TOUKH JI0 MPSAMOI, OT TOUKH JI0 TJIOCKOCTH,
MEXAY CKPEUIUBAIOLIUMUCS TPSIMbBIMU.

Pemarp 3amaun Ha HAXOXXJIEHHE T€OMETPUUECKUX BEIMYMH MO o0Opa3laM WM aJrOpUTMaM,
MIPUMEHSIS] U3BECTHBIC AHATTUTUYECKUE METO/IbI IIPU PEIICHUH CTaHJAPTHBIX MAaTEeMaTUYECKUX 3a/1a4
Ha BBIUMCJICHHE YIJIOB MEXIY CKPEIIMBAIOIIUMUCA MPSIMBIMHU, MEXKIY MPSIMOM U IIOCKOCTHIO,
MEXAY MIIOCKOCTSIMH, IBYIPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIJIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHia) ¢
npuMeHeHreM (OpMYJ; BBIYUCISATh COOTHOIICHUS MEXKIY IUIOIIAIIMU MMOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHMMETPUS B TMPOCTPAHCTBE; IIEHTP, OCb M IIJIOCKOCTh
CUMMETPUHU; LEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuyeckue (akThl UIsI  pEUICHUS  CTEPEOMETPUYECKHX  3ajad,
MPEANOJIaraloliX HECKOJIBKO IIaroB PELICHUs, €CIH YCIOBUS NMPUMEHEHHUs 3aJaHbl B SBHOU
dopme.

[IpuMeHaTh TpoCTEHIIME NPOTPAaMMHBIE CPEACTBA W AJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

[IpuBoauTe TpUMEpPHl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEM B TPUPOAE U  KU3HH,
pacrno3HaBaTh NPOSIBIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.



[IpuMeHsTh TOJIyYEHHbIE 3HAHUSA HA NPAKTUKE: AHAIU3UPOBATH pPEAIbHbIE CUTYallMU U
MPUMEHATh ~ W3Y4YCHHBIE  TOHSATUA B TIpOllecCe  TMOKMCKAa  pElIeHUs  MaTeMaTUYeCKH
chOpMyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATH pEAbHBIE CHUTYAallMH Ha S3BIKE T'C€OMETPHH,
HCCIe0BaTh MOCTPOCHHBIE MOJICIM C HCIOJIb30BAHMEM TE€OMETPHUUYECKUX MOHATUM U TEOpPEM,
amnmapara anreOpbl; periath NPaKTHYECKUEe 3a7add, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYECKUX
BEJIMYHH.

11 kaacc.

K xoHuy o6ydenus B 11 xinacce oOyuarouiuiicss HayuuTcs:

OmnepupoBaTh MOHATUSMU: HJIHMHIPUYECKAs MOBEPXHOCTh, 00pa3yrOIIne MUIMHIPHYECKON
MOBEPXHOCTH; IHJIMHIP, KOHHYECKas IOBEPXHOCTh, OOpa3ylomue KOHUYECKOH IOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena Bpamienus (HWJIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOJTYYEHHUSI TEJ BpallleHusl.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MII0CKOCTH.

OmnepupoBaTh TMOHATHSMH: IIAPOBOW CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CII0¥, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beraucnare 00bEMBI W TUIOMIAAM TTOBEPXHOCTEH TN BpAIICHUS, TEOMETPHUECKUX Tell C
MpUMEHEHHEM (POPMYIL.

OmnepupoBaTh MOHITASIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B Cepy M OTMCAHHBIN OKOJIO CEepHl;
cdepa, BIMCaHHAsI B MHOTOTPaHHUK HJTH TEJIO BPAIICHUSI.

BbruncnsaTe COOTHOLIEHUS MKy TUIOLIAASIMU MTOBEPXHOCTEN M 00bEMaMU MOTOOHBIX TeJl.

N300paxkaTte u3ydyaemble GUIYpPHl OT PYKM M C HPUMEHEHHEM TMPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrimonHsATe (BRIHOCHBIE) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPaIICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOpPa3OBbIBATE MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInoyHATE 1eHCTBUSA CI0XKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIa1ato0T.

[IpuMeHsTH npaBUiIO Napasuieenunesa.

OnepupoBaTh MOHATUSMU: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpA, YroJl MEXKIY BEKTOpaMH, CKaJIpHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB M MPOM3BEIEHUE BEKTOpPa HA YHUCIO, YTOJ MEXIY BEKTOPaMU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath MIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensaTs reomeTrpudeckue (akThl UIsI  pEUICHUS  CTEPEOMETPUYECKHX  3ajad,
MIPEONaraloNX HECKOJIbKO IIIaroB PEIICHUs, €CIH YCJIOBHS MPUMEHEHUS 3aJlaHbl B SIBHOM
dopme.

Pemate mpocreiiine reoMeTpuyeckue 3a7aud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
MeTo/a.



Pemrate 3amaun Ha [10KAa3aTeIbCTBO MATEMAaTHYECKMX OTHOLICHMM U HAaxOXJEHUE
TE€OMETPUYECKUX BEIWYMH MO 00pa3laM WIM aIrOpuTMaM, MPHUMEHSS H3BECTHBIE METOIBI MPH
peLIeHNN CTaHJAPTHBIX MATEMaTHYECKUX 3aa4.

[IpuMeHATH nTpOCTEHINNE MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPA PELICHUHU CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoguTe mpUMEpPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE M KU3HU,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJydEHHBIE 3HAHUSA HA INPAKTUKE: AHAIW3UPOBATH DPEANBHBIE CUTyallud H
IIPUMEHATh ~ W3Y4YECHHBIE  IIOHATUA B IIPOLECCE  IMOWCKAa  pElIEHUs  MaTeMaTH4YeCKH
cOpMYIIMPOBAHHOW TPOOIEMBI, MOJEIHPOBATh pEATbHbIE CHTYyalldd Ha S3BIKE T'E€OMETpPUH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM TIE€OMETPUYECKUX IOHATHA KU TEOpPEM,
anmapara aiareOpbl; periarb IpaKTHUYECKUEe 3aJjaud, CBSI3aHHBIE C HAXOXKJIEHHEM I'€OMETPUUYECKUX
BEJINYUH.

TemaTnueckoe miaanuposanue. 10 kiacc.

KoaunuyecTBo yacoB DJIEKTPOHHbIE
':;') HaunmeHoBaHMe pa3iesioB U Kontpoas | IlpakTn (uudposbie)
. TeM NpOrpaMMbl Bcero | HbIe yecKkue o0Opa3zoBarenbH
padoThI padoThI ble pecypcol
1 Brenenue B crepeoMeTpuio 5
[IpsiMbIe ¥ TUTOCKOCTH B https://resh.edu.
2 npocTpancTse. [lapannenbHOCTh 17 1 ru/
MPSAMBIX U IIOCKOCTEHN
3 HepHeHI[I/IKY?}IpHOCTI) TPSIMBIX 13
Y TUTOCKOCTEH
4 VYTaBl MEXY TPSIMBIMH U 8 1
TUTOCKOCTSIMU
MHororpaHHUKH 12 1
OO6BEMBI MHOTOIPAHHUKOB 9
7 [ToBTOpEHUE: ceueHus, 4 1
PacCTOSIHUSI U YTJIIbI
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0
I[MPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

TemaTrnuyeckoe mianuposanue. 11 kiacc.

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u Koutpoas | Ilpakrn (undposbie)
n/n TEM MMPOrpaMMbl Bcero HBIE yecKHue 06pa30BaTe.}IbH
padoTsI padoThbI ble pecypchl
https://resh.edu.
1 Tena BparmeHus 12 ru/
2 O0BLEMEBI TeN 5 1
3 BexTopbl 1 KOOpAUHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpenue, o6o0IICHNE, 7 1
cucTeMaTu3anys 3HaHu!
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

IHoypouHoe mnanuposanue. 10 kiacc.

Ne Koauvect | DJieKTpOHHBbIE
; BO 4aCOB uugpoBbie
n/ Tema ypoka
o0pa3oBaTe/ibH
1| Bceero
ble pecypchl
OcHOBHBIE TIOHATHS CTEPEOMETPHUU: TOUKA, MIPSMas,
MIJIOCKOCTH, MpocTpaHcTBo. [IpaBuia nzoopakenus Ha hitps://vesh.edu.rufs
1 ’ 5 ] . 1 ubject/lesson/4756/
WCYHKaX: U JKEHUSI TUIOCKOCTEH, 1T
pPUCYHKaxX: n300paxe JIOCKOCTEH, MapasuieIbHbIX start/203545/
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
9 [TonsTust: mepecexaronmecs mioCKOCTH, 1
TepeceKaroIMecs mpsiMasi ¥ TWIOCKOCTh
[Tonsatue 06 akCHOMATHYECKOM TIOCTPOCHUHT
3 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUHU U CIICICTBHS U3 1
HUX
4 Pemenue 3a1a4 Ha MpuMEHEHNE aKCHOM CTEPEOMETPUN 1
U CIIEJICTBUM U3 HUX
5 Pemrenue 3agau Ha mMpuUMEHEHUE aKCUOM CTEPEOMETPUH 1
U CIIEJICTBUM U3 HUX
B3anmHoe pacnosoxeHue npsMbIX B IPOCTPAHCTBE: https://resh.edu.ru/s
6 TepECEKAOIIHECs, MapaICIbHBIC U CKPEITUBAIOIIUECS 1 ubject/lesson/6133/
npsMble start/
[TapannensHble PSAMBIE B TPOCTPAHCTBE. https://resh.edu.ru/s
7 [TapannensHOCTH Tpex npsMbIX. [lapamienbHOCT 1 ubject/lesson/6065/
MPSAMOM U TIOCKOCTH. start/125651/
3 Pemenue 3a1ay Ha MapayieIbHOCTh MPSAMBIX, IPAMOI U 1
IJI0CKOCTH
9 Pemenue 3a1ay Ha napayIeIbHOCTh MPSMBIX, PAMON U 1
IJI0CKOCTH
https://resh.edu.ru/s
10 CkpenuBaroiuecs mnpsmbie. 1 ubject/lesson/6133/
start/
https://resh.edu.ru/s
11 VYriel ¢ COHanpaBiIE€HHBIMU CTOPOHAMU 1 ubject/lesson/6133/
start/272668/
https://resh.edu.ru/s
12 Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE 1 ubject/lesson/6133/
start/272668/
13 Pemrenne 3a1a4 Ha HaXOXKJAEHUE YIIa MEX1Y NPSIMBIMHU 1
B MPOCTPAHCTBE
14 [TapannenbHOCTB MIIOCKOCTEN: NTapasuIeIbHbIE 1 https://resh.edu.ru/s



https://resh.edu.ru/subject/lesson/4756/start/203545/
https://resh.edu.ru/subject/lesson/4756/start/203545/
https://resh.edu.ru/subject/lesson/4756/start/203545/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/

IIIIOCKOCTH

ubject/lesson/6129/
start/131672/

https://resh.edu.ru/s

15 CBoiicTBa napajienbHbIX TNIOCKOCTEH ubject/lesson/6129/
start/131672/
3HAKOMCTBO C MHOTOT'PAaHHUKAMH, U300paKeHHE https://resh.edu.ru/s
16 MHOTI'OTPaHHUKOB Ha PUCYHKaX, HA MIPOEKIIMOHHBIX ubject/lesson/6018/
yepTekax start/221550/
[Mpocreiie npocTpaHCTBEHHBIE QUTYPHI HA https://resh.edu.ru/s
17 ubject/lesson/5444/
TJIOCKOCTH: TETPAdP U MapasuiesenuIe start/221486/
18 HauanpHbie cBefieHNs 0 KyOe U TupamMuse, ux
Pa3BEPTKHU U MOJIETIH.
19 CeueHuss MHOTOTPAaHHUKOB
20 [TocTpoenwue ceueHwmit
21 [TocTpoenue ceuenuit
KonTpoabHast padora no teme "IlpsamMbie u
22 IUIOCKOCTH B mpocTpancTie. [lapanieabHocTh
NPAMBIX U IJIOCKOCTEl"
[eprieHAUKYIAPHOCTH MPSAMOM U IJIOCKOCTH: https://resh.edu.ru/s
23 ubject/lesson/4724/
MEPIEHIUKYIISIPHBIE TPSMBIE B TPOCTPAHCTBE conspect/20410/
24 [IpsiMble mapaiienbHble U MEPIEHANKYIISPHBIE K
IIJIOCKOCTH
https://resh.edu.ru/s
25 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOU U INIOCKOCTH ubject/lesson/4757/
start/20566/
26 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U IJIOCKOCTH.
27 TeopeMa o mpsiMOi EPIEHANKYJISIPHOMN MJIOCKOCTH
08 PemerIe 3anay no teme " IlepneHauKyaspHOCTh
MPSAMOM U TIIOCKOCTH"
29 PemerIe 3ana4 no teme "l[lepnenauKyIspHOCTh
MPSIMOM U TUIOCKOCTHU
[lepnenuKyIsip ¥ HAKIIOHHBIE: PACCTOSHUE OT TOUKU https://resh.edu.ru/s
30 N ubject/lesson/6127/
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH conspect/221518/
31 Teopema o0 TpEX MepHeHAUKYISIpax
32 Teopema o0 TpEX MepHeHAUKYISIpax
33 Teopema o0 TpEX MepHeHAUKYISIpax
34 VYTIbl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM 1

IIIIOCKOCTBIO
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35

Pemrenne 3agau o reme "Teopema o Tpex
NEPIEHIUKYIIAPaX. YTOI MEXAY NPAMON U
IJIOCKOCTBIO"

36

JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPAaHHOTO YIJia

https://resh.edu.ru/s
ubject/lesson/4748/
conspect/20809/

37

JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPAaHHOTO YyIJia

38

[TeprieHAMKYISAPHOCTD MIOCKOCTEN: MPU3HAK
MEPICHANKYIISIPHOCTH JIBYX IJIOCKOCTEM

https://resh.edu.ru/s
ubject/lesson/4748/
start/20810/

39

[TepieHAMKYISAPHOCTD MIIOCKOCTEN: MMPU3HAK
MEPIEHANKYISIPHOCTH JIBYX MJIOCKOCTEN

40

[IepneHMKyYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

41

Pemenue 3agau no teme "[lepneHukynsapHOCTb
IJI0CKOCTER"

42

[Tapannenenunen, TpsIMOYTOJIbHBIN TTapaJlJIeeUIeT U
€ro CBOMCTBa

43

KoHnTpoJsbHas padora no remam
"IlepneHAUKYJISIPHOCTb NPSIMBIX U IUIOCKOCTEH' U
"¥Y1ibl MeKILy NPIMbIMU U IJIOCKOCTAMH"

44

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE AJIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTPaHHUKU; Pa3BEPTKA MHOTOIPaHHUKA

https://resh.edu.ru/s
ubject/lesson/6018/
start/221550/

45

HpI/I3MaZ N-yroJjibHasd 1mpusMma; rpaiHid 1 OCHOBaHU s
IIPU3MBI; IIpsAMasAd U HaKJIOHHAs IIPU3MBbI; OOKOBas U
IIOJIHAaA MMOBEPXHOCTH IIPU3MbI

https://resh.edu.ru/s
ubject/lesson/5443/
start/

46

anaMI/ma: N-yrojbHad nupamMuga, rpaHd 1 OCHOBAaHUEC
InmrupaMHuibl; OOKOBas U IOJIHAS IOBEPXHOCTH NUPaAMHBI;
IIpaBUJIbHAA U YCe‘IéHHaH nmupamMmuaa

https://resh.edu.ru/s
ubject/lesson/5866/
start/221576/

47

[IpaBunbHBIE MHOTOTPAHHUKH: IOHSATHE MPABUIBHOTO
MHOTOTpaHHUKA; IPAaBUIIbHAS TIPU3Ma U MIPaBUJIbHAS
MMpaMua; IpaBUiIbHAs TPEYroybHas MUpamMuIa U
MIPaBUWIIbHBIN TETpadIp; KyO

https://resh.edu.ru/s
ubject/lesson/4023/
start/

48

HpeﬂCTaBHeHI/Ie O MPpaBUJIbHBIX MHOTOT'PAHHHKAX!
OKTasAp, AOACKASAP U UKOCAdP.

49

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIBHO
TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUH B
nupamMuaax, nmapajuiCjeruicaax, nmpaBuJIbHbIX
MHOT'OrpaHHUKax

50

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
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AxaroHaliv, yrjibl

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM

o1 IIOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIAb OCHOBAaHUM, 1
Teopema 0 OOKOBOM MOBEPXHOCTHU MPSMOU MPU3MBI

59 Pemienne 3a1a4 Ha HAXOXKACHUE TIOMIAIH TTOJHOW U 1
OOKOBOI IOBEPXHOCTH TMPU3MBIL.

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH

53 MPaBUWJILHON MTUPaMUJIbI, TEOpEMa O IO OOKOBOM 1
MOBEPXHOCTH YCEUEHHOU MUPAMHUIBI

54 Pemrenue 3a1a4 Ha HAXOXKACHUE TIIOMIA TN TTOJTHOW U 1
OOKOBOI IOBEPXHOCTH ITHPAMHU/IHI.

55 KonTpoabHas padora no reme "MHororpanHuku" 1
[Mousitne 06 066EMe. OOBEM MPAMOYTOIBHOTO https://resh.edu.ru/s

56 1 ubject/lesson/4904/
flapajuieiemrela start/280336/
O6beM npsmoii mpu3mMbl. O6bEM IPSIMON TPU3MBI,

S7 OCHOBAaHUEM KOTOPOH SIBISETCS MPSIMOYTOJIbHBIN 1
TPEYrOJIbHUK.

58 OO0BEM HAaKIIOHHOW TIPU3MBI 1

59 Pemenne 3agaud mo reme "OO0BEM mpu3Mb!" 1

60 O06BEM TMpaMuUIBI 1

61 O0BEM yceueHHOH THpaMUIbI 1

62 Pemenue 3agaud mo teme "OOBEM nupamuan" 1

63 Pemenue 3agad mo reme "OOBEM PU3MBI U TUPAMUTBT" 1

64 KonTposbHasi padora no teme "O0bémMbI 1
MHOTOTPAHHUKOB'"'

65 [ToBTOpEHue, 06001IeHNE CUCTEeMAaTHU3alUs] 3HAHUH. 1
[TocTpoenue ceyeHuii B MHOTOTpaHHHUKE
[ToBTOpEHue, 06001IeHNE CUCTeMATHU3alIUs 3HAHUH.

66 Brruncnenue paccTosiHUIA: MEXAY IBYMSI TOUKaMHU, OT 1
TOYKH JI0 MPSMOM, OT TOUKH JI0 MJIOCKOCTH, MEKITY
CKPEIMBAIOIIUMHUCS TTPSIMBIMU

67 HToroBasi KOHTpoOJIbHasI padoTa 1
[ToBTOpEHue, 06001IeHNEe CUCTeMAaTH3alIUs 3HAHUH.

68 Beruncnenue yrios: Mex,1y CKpelIIMBarOIIUMUCS 1
MPSMBIMU, MEXTY MPSMOU U TIIOCKOCTHIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX/Ty IUIOCKOCTSMHU

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHoypouHoe mnanuposanue. 11 kiacc.

Konunuecr | DieKTpoHHBIE
Ne Tema ypoka BO 4aCOB uugpoBbie
n/n o0pa3oBaTe/IbH
Bceero
ble pecypchl
Hunuuapudeckas TOBEPXHOCTh, 0Opasyrolye https://resh.edu.ru/s
1 HWIMHAPUYECKON MMOBEPXHOCTH, OCh LIMJIMHAPUIECKON 1 ubject/lesson/6300/
[OBEPXHOCTH start/22490/
Hunuuap: ocHoBaHMs M OOKOBasi IOBEPXHOCTb,
2 o0pa3syrolas 1 0Ch; MJIOMIAIs OOKOBOM U MOJTHOU 1
MMOBEPXHOCTHU
N3obpaxenune muinnHapa Ha IockocT. Pa3BépTka
3 nunuHapa. CedeHus MuMHIpa (TUI0CKOCTHIO, 1
MapajuieTbHON WM MEPIICHINKYIISIPHONW OCH ITWJIHH]IPA)
Konndeckast moBepXHOCTh, 00pa3yrolue KOHUIECKON https://resh.edu.ru/s
4 MMOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU 1 ubject/lesson/4903/
MTOBEPXHOCTU start/22646/
5 Konyc: ocHOBaHuMe 1 BepinHa, 00pa3yromas 1 0Ch; 1
TJI01a]Th OOKOBOM M MOJTHOM MOBEPXHOCTH
6 VYceu€HHBIN KOHYC: 00pa3yoIIe U BBICOTA; OCHOBAHUS 1
1 OOKOBast MOBEPXHOCTH
N3obpaxenne koHyca Ha MIIOCKocTU. Pa3BépTka
7 koHyca. CeyeHus1 KOHyca (TUIOCKOCTHIO, MapalIeIbHON 1
OCHOBAHUIO, U TUIOCKOCTHIO, IPOXOIALICH uepes
BEPIINHY)
Cdepa u map: ueHtp, paauyc, JuamMerTp; mionaib https://resh.edu.ru/s
8 1 ubject/lesson/4034/
MMOBEPXHOCTHU chepsl start/22791/
9 BsaumHoe pacnonoxenue cepsl U IIIOCKOCTH; 1
KacaTenbHasl INIOCKOCTh K cepe; miomans chepbl
10 N3o06paxkenue cdepsl, mapa Ha miaockoctu. CedeHus 1
mapa
https://resh.edu.ru/s
11 KomOuHaus ten BpaleHust 1 MHOTOTPaHHUKOB 1 ubject/lesson/4911/
start/23300/
12 MHororpaHHHK, ONTUCaHHBINA 0KOJIO chepsl; chepa, 1
BIMCAHHAsi B MHOTOIPAHHUK WJIU B TEJIO BPAIICHUS
https://resh.edu.ru/s
13 [Tonsitre 06 06béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TET 1 ubject/lesson/4904/

start/280336/
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https://resh.edu.ru/s

14 O0BEM HUIMHIpa, KOHYCA ubject/lesson/5629/
conspect/23081/
https://resh.edu.ru/s

15 OO0BEM 1mapa u IoImaas chepsl ubject/lesson/4910/
start/

16 [Tono6usie Tena B npoctpancTBe. COOTHOMICHUS MEXKIY

TJTOIA IIMH TTOBEPXHOCTEH, 00bEMaMu MOI0OHBIX TEIl
17 KonTpomasHas padora o Temam "Tena Bpamenus" u
"O0bemsI Ten"
https://resh.edu.ru/s

18 BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE ubject/lesson/5724/
start/

19 CrnosxeHre ¥ BEIYUTAHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YUCIIO

Paznoxenne BekTopa 1Mo TpéM HEKOMILIAaHAPHBIM https://resh.edu.ru/s

21 ubject/lesson/6404/

BekTopam. [IpaBuiio napamienenunena start/132055/
29 Pemenwue 3a1a4, CBSI3aHHBIX ¢ MPUMEHCHHEM TTPABHLIT
JNENUCTBHUM C BEKTOPAMH
[IpsimoyronpHasi cucTeMa KOOPJIMHAT B TPOCTPAHCTBE. https://resh.edu.ru/s
23 Koopaunats! BekTopa. [Ipocreiimue 3amaun B ubject/lesson/5724/
KOOpJAMHATAX start/
Yron Mmexy Bekropamu. CKaJIIpHOE MPOU3BEICHUE https://resh.edu.ru/s

24 BEKTOPOB ubject/lesson/5723/
start/149167/

25 Borurcnenue yrioB Mexy NPSIMBIMH U IJIOCKOCTSIMU

KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUN https://resh.edu.ru/s

26 FeOMETPHHECKUX 30124 ubject/lesson/6083/
start/149229/

97 KonTtponsHas pabora o teme "BeKTopbl 1 KOOpAWHATHI

B IIpOCTpaHCTBE"
[ToBTOpenue, 06001IeHNE U cCCTEMaTU3allus 3HAaHUH.

28 OcHoBHbIe (UTypsI, PaKThl, TEOPEMBI Kypca

TJIAHUMETPUU

[ToBTOpeHue, 06001IeHNE U cCTeMAaTU3allus 3HaHU .
29 OcHoBHBIE (DUTYpHI, HaKThl, TEOPEMBI Kypca

TJIAHUMETPU U

30 [ToBTOpeHue, 06001IeHNE U cCUCTeMaTU3allus 3HaHU .

3amaun MIaHUMETPUU U METObI UX PEIICHUS

31 [ToBTOpEHue, 06001IeHNE U cUCTeMAaTU3allus 3HAHUH.

33,[[3‘-11/1 IUIAaHUMETPUH U METObI UX PCUHICHU A
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[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3allUs 3HAHUH.
32 OcHoBHBbIE (UTYpHI, PaKTHI, TEOPEMBI Kypca 1
CTEpPeOMETPUH
33 Hrorosas koHTpoOJIbHAS paboTa
34 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34

PaGouass mporpamma y4eOHOro Kypca  «BepofiTHOCTH M CTATHCTHKA.
ba3oBblil ypoBeHbY.

I[MosicHUTEIBLHASA 3aNIMCKA.

PabGouas mporpamma ydeOHOro Kypca «BepoATHOCTH M CTAaTUCTHKa» 0a30BOTO YpPOBHS s
obyuarormuxcst 10 —11 xmaccoB paspabotana Ha ocHoBe DenepanbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJApPTa CpPeaHEro o0mero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUN, NPEIbABISEMBIX K MaTeMaTHUYeCcKOMY OOpa30BaHUIO, WU TPAAULIUNA POCCHUKCKOTO
oOpazoBanus. Peamuzamusi mporpamMMbl 00ECTIEYMBAET OBJAJICHHE KIFOUEBBIMH KOMITETCHIIUSMH,
COCTABJISIIONIMMH  OCHOBY JIISI CaMOPA3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHWs, IIEJIOCTHOCTH
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS TMYHOCTH O0YUJarOIINXCH.

esu n3yyeHust yueOHOro Kypca.

VYueOuslil kKypc «BeposTHOCTh U CTaTHCTHKa» 0a30BOr0 YPOBHS SIBIISETCS MPOJODKEHUEM U
pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca 6a30BOT0 ypoBHSI OCHOBHOM HIkoubl. Kypc npeanasHaueH
g (GopMHpOBaHUS Yy OOYy4alOIIMXCS CTaTHCTHMYECKON KyabTyphl M TOHMMAaHHUSA POJM TEOpUHU
BEPOSITHOCTEN KaKk MaTeMaTHYeCKOTO MHCTPYMEHTA Uil M3y4eHUs CIy4ailHbIX COOBITHM, BEJIUYUH U
npoueccoB. [Ipu uzyueHun kypca odoramaroTcs MpeACTaBICHHUS yJalluxcs O METOJaX UCCIeI0BaHuUs
W3MEHUYMBOTO MHUPA, Pa3BUBAETCS MMOHUMAaHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTUYECKUX METOJOB
MO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copep:xaHue Kypca HaIllpaBJICHO Ha 3aKpeIlyIeHHe 3HAHUH, MOJYyYeHHbIX MpU U3yYEeHUH Kypca
OCHOBHOI IIKOJIBI U Ha Pa3BUTHE MPEJCTABICHUN O CIIydaWHBIX BETUYMHAX U B3aUMOCBSI3AX MEXIY
HUMU Ha BOKHBIX IPUMEPaXx, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIEro MUpA.

B cooTBeTcTBHM ¢ yKa3aHHBIMH IIENIIMH B CTPYKType ydeOHOro kypca «BeposiTHOCTH u
CTaTHCTHUKa» CpeaHell IMIKOJAbl Ha ©0a30BOM ypOBHE BBIJIEIECHBI  CIEAYIOLIUE OCHOBHBIC
cozepkarenbHble TUHUHN: «CiydaiiHble COOBITHS U BepoATHOCTHY», «CllydaliHble BETUYMHBI U 3aKOH
OOJIBIINX YUCEID.

BaxHyro d4acTh Kypca 3aHMMaeT M3Yy4Y€HHE T€OMETPHYECKOTO0 U OMHOMHUAIBHOTO
pacmpeieieHuit 1 3HAaKOMCTBO C MX HEMPEepPHIBHBIMU aHAJIOTaMU — IO0Ka3aTeIbHBIM M HOPMAaJIbHBIM
pacrnpeneneHusMH.

Copepxanne muHuu «CraydaifHble COOBITUSI W BEPOSTHOCTH» CIY)KUT OCHOBOW IS
dbopMHpOBaHMS TPEACTABICHUI O pacrlpeleieHUH BEPOATHOCTEH MEXIy 3HAYCHHUSIMH CIydailHBIX
BETMYMH, a TaKXKe dTa JHUHHS HeoOXoauma Kak 0a3a Uisi M3ydeHHUsS 3aKOoHA OOJNBIIMX YHUCENT —
(yHIaMEHTAJILHOTO 3aKOHA, JEHCTBYIOIIETO B MPUPOJE U OOIIECTBE M MMEIOIIEr0 MaTeMaTHYECKYIO



dopmamuzanuio. Cam 3aKkoH OOJBIIMX YHCEN TWpEJIaracTcss B O3HAKOMUTEIBHOU Qopme ¢
MHUHHUMAJIbHBIM HUCIIOJIb30BAHUEM MATEMATHYCCKOT'O (bOpMaJ'II/I?;Ma.

TGMBI, CBA3aHHBIC C HCIIPCPBIBHBIMU CﬂyqaﬁHBIMI/I BCIIMYMHAMHU, AKIHCHTHPYIOT BHHMAHUC
IIKOJIPHUKOB Ha ONMUCAHWU U M3YYECHUH CIIy4alHBIX SBJICHUN C IMOMOIIbIO0 HENPEPHIBHBIX (PYHKIUH.
OcCHOBHOE BHHMMaHUE YJENSETCS IO0Ka3aTeIbHOMY M HOPMAJbHOMY pAaCHpENENICHUAM, I[P 3TOM
MIPEIoJaraeTcs 03HAKOMUTENIFHOE U3yYeHNE MaTepraia 0e3 J0Ka3aTelIbCTB MPUMEHSIEMBIX (PaKTOB.

MecTto Kypca B y4eOHOM ILIaHE.
Ha u3yuenne kypca «BeposiTHOCTh M CTaTUCTHKa» HAa 0a30BOM ypOBHE OTBOAMTCS | 4ac B
HEJIENI0 B TE€YEHUE KaXKIOTO rojia 00yueHus, BCero 68 yueOHBIX 4acoB.



Coaep:xxanue yyeOHoro kypca. 10 kiace.

[IpencraBneHne JaHHBIX ¢ TOMOIIBIO TaOMuUIl U quarpamm. Cpeanee apupmMeTHiecKoe, Meuana,
HauOoJIbIllee M HaWMEHbIIEe 3HAYEHUS, pa3Max, TUCIEPCHS M CTaHIAPTHOE OTKIOHEHHE YHCIIOBBIX
HaOOPOB.

CnyvaiiHble SKCIIEpUMEHTBI (ONIBITBI) M ClydyallHble COOBITHS. OJEMEHTapHbIE COOBITUS
(ucxonpr). BeposTHOCTD CilydalilHOTO COOBITHS. BIM30CTh YaCTOTHI U BEPOSITHOCTU COOBbITHI. CryualiHbie
OTBITBl C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU. BeposTHOCTH COOBITHIA B OMBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanu  Hajx COOBITHSMH: TIepeceueHHe, OOBEAWHEHHE, MPOTHBOMOJIOKHBIE COOBITHS.
Huarpammsl Ditiepa. @opmyna CI0KEHUsI BEPOSITHOCTEH.

VYcnoBHas BEpPOATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO CilydalHOTO SKCIEPUMEHTA.
dopmyiia moaHOM BepoaTHOCTH. HezaBucumbie COOBITHS.

KombunatopHoe mnpaBuio ymHoxeHus. llepectaHoBku u Qaxrtopuan. Ywuciao coyeTaHui.
Tpeyronsauk Ilackans. ®opmyna Ounoma HeroToHa.

bunaphslii cydaiiHblil ONBIT (MCHIBITAHUE), YerieX U Heyaaya. HezaBucumele ucnbitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUHN 10 nepBoro ycnexa. Cepusi He3aBUCHMBIX UcIbITaHUM bepHysun.

Cnyuaiinas BennunHa. Pacnpenenenue BepositHocTed. [[marpamma pacnpenenenus. IIpumepbt
pacmpeienieHuid, B TOM YHCIIe, TEOMETPUYECKOe U ONHOMHUATLHOE.

11 kaacc.

UucnoBble XapaKTEPUCTUKH CITyYalWHBIX BEIMYMH: MAaTeMaTHYECKOE OXKHUIAAHHUE, AUCTICPCUS U
CTaHAApTHOE OTKJIOHEHHUE. [IpruMephl MpuMeHeHUsT MaTEMAaTHYECKOTO OKUIAaHUA, B TOM YHCJIE B 3a/1a4ax
W3 TIOBCEIHEBHOW JKM3HM. MaTemMaTHdyecKoe OXUJaHue OWHApHOW  CIydallHOW  BEJIMYUHBI.
MareMaTnueckoe OXKHJaHWE CYMMBI CIy4allHBIX BEIMYMH. MaTeMaTH4YeCKOEe OXKHIAaHHWE M IUCTIEPCHS
r€OMETPUYECKOT0 ¥ OMHOMHUAIIBLHOTO PACTIPEICIICHHM.

3akoH OOJBIIMX YHUCENT M €ro poJib B Hayke, IMpUpoje U obmiectBe. BbIOOpoUHBIN MeETOI
HUCCIIEOBAHUN.

[IpuMepsl HENPEPBIBHBIX CIydalHbIX BeauduH. [IoHSITHE O MJIOTHOCTH pacrpeaeieHus. 3a1aqu,
MIPUBOIAIINE K HOPMAJIBHOMY pacrpeesieHuro. [IoHsITHe 0 HOpMaIbHOM pacIlpeae/iCHUH.

IIpeameTHbIe pe3yabTaThl. 10 KiIacc.

K xonny o6y4yenust B 10 kinacce 00ydaromuiicss HOTy4UT CIEAYIOUIUE IPEIMETHbIC PE3YIbTAThI:

YuTtath U CTPOUTH Ta6J'II/II_U>I U JhuarpaMMBal.

OHepI/IpOBaTB MNOHATHUAMHA: CPCAHECC apI/I(I)MeTI/I‘IeCKOG, MCAHaHa, HaI/I6OJ'IBH_Iee, HanMCHBIIICC
3HA4YCHUEC, pa3Max MaCCHUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4alHBIH OSKCIIEPUMEHT (OMBIT) M ciydailHoe coObITHE,
QJICMCHTApHOC COOBITHE (3HeMeHTapHLII71 I/ICXO,Z[) CJ'Iy‘IElfIHOFO OIIbITAa; HAXOAUTDh BEPOATHOCTHU B OIIbITAX C
PaBHOBO3MOKHBIMHU CHy‘l&ﬁHHMH CO6LITI/ISIMI/I, HaxoJuTb W CpaBHHUBATbL BCPOATHOCTHU COOBITHH B
HU3YUCHHBIX CJ'Iy‘IaI\/'IHBIX OKCIICPUMCHTAX.

Haxomute u QopmynupoBaTh cOOBITHA: TNepecedeHue U OObEJUHEHHE aHHBIX COOBITHH,
COOBITHE, MPOTHUBOIMOJIOKHOE TAHHOMY COOBITHIO; TMOJB30BAThCSA JUarpaMMaMu Diinepa U Gopmynoit
CJIIOKCHUA BCPO}ITHOCTCﬁ Ipu pCUICHUUA 3a4ay.



OnepupoBaTb MOHATUSMU: YCIOBHAs BEPOSATHOCTb, HE3aBHCUMBIE COOBITUS; HAXOIUTh
BEPOSITHOCTH C IIOMOIIBIO IIPAaBUJIa YMHOKEHUS, C IIOMOIIBIO I€PEBA CIIy4YalHOT'O OIIBITA.

[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMbIE HCIBITAHUS, CEPUsl UCHBITAaHUM, yCIEX U
HeyJaya; HAaXOJUTb BEPOATHOCTH COOBITUH B CEPHHM HE3aBUCHUMBIX HCIBITAHUNA 10 TEPBOTO YyCIEXa;
HaXOJUTh BEPOSITHOCTU COOBITUI B CEpUM UCIIBITAaHUMN bepHyIu.

OnepupoBaTh NMOHATUSAMU: CllydaliHash BEIMYMHA, PAcHpelieICeHHE BEPOSITHOCTEH, auarpamma
pacnpeneseHusl.

11 kaacec.

CpaBHUBAaTh BEPOSATHOCTH 3HAUEHUH CIIydalfHOM BETMYMHBI IO PACIPEEIICHUIO UIH C TOMOIIBIO
JUarpaMm.

OnepupoBaTh MOHITHEM MAaTEMAaTUYECKOTO OKMJIAHUS; IPUBOJIUTh MPUMEPDI, KaK MPUMEHSIETCS
MAaTE€MAaTHYECKOE OKHJIAHME CIIYYalHOM BEJIMYMHBI HAXOJUTh MAaTEMaTUYECKOE OXKUJAHUE 110 JTaHHOMY
pacnpeeseHuIO.

Nwmets npencTaBieHne o 3aKk0He OOJIBIIMX YHCEN.

Nmets npencraBieHne 0 HOPMaIbHOM PaCIpENCIICHAH.

TemaTnueckoe mianuposanue. 10 kiacc.

KoauvecTBo yacoB DJIeKTPOHHBbIE
Jl:;') HaumeHoBaHue pa3aesioB u Konrpoas | Ilpakruu (ungposbie)
T€M NporpaMmabl Bcero HbIE ecKHe o0pa3oBaTejibH
! padoThbI padoThbI ble pecypchbl
1 [IpencraBieHue NaHHBIX U 4
onucareiabHasi CTaTUCTUKA
CinyyaliHble OTBITHI U
5 CllydaifHble COOBITHS, OTBITHI 3 1
C paBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU UCXO1aMU
3 Onepanuu Haj COOBITUSMU, 3

CJIOKCHHC BepOHTHOCTCﬁ

YcioBHas BEpOSITHOCTD,
JIEPEBO CIIYYaHHOTO OTIBITA,
4 (dbopmMyIna mosaHOM 6
BEPOSITHOCTH U
HE3aBUCHUMOCTh COOBITUI

5 DneMeHThl KOMOUHATOPUKH 4

Cepuu nocnenoBaTesbHbIX
HUCITBITAaHUHN

7 CrnyvaiiHble BETUYHHBI U 6




pacnpeeneHust

O06o0061IEHNE U

CUCTEMAaTU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




11 kaacc.

KoJuunyecTBOo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u Koutpoas | IpakTuu (undposbie)
n/n TEM MMPOrpaMMbl Bcero HBIE ecCKHue 06pa30BaTe.}1]>H
padoTsI padoThbI ble pecypchl
1 MaremaTrnueckoe 0)KuJaHue 4
CIIy4aiHOUM BEJIMYHHBI
Jucnepcus u crangapTHOE
2 OTKJIOHEHUE CITyIalHOU 4 1
BEJINYMHBI
3 3aKoH OOJIBIINX YHCET 3 1
4 HenpepsiBHBIE ciiydalinbie 5
BEJIMYMHBI (pacripeiesieHus)
5 HopmansHoe pactipenenenus 2 1
5 [ToBTOpEeHUE, 0600IIEHNE 1 19 )
CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB 34 5 3

1O ITTPOI'PAMME




IHoypouHoe mnanuposanue. 10 kiacc.

Konnuect | DaekTpoHHBIE
Nem/m | Tema ypoka BO 4aCOB uudpoBbie
o0pa3oBaTe/ibH
Bcero
ble pecypchl
1 [IpencraBnenune JaHHBIX C TOMOIIBIO TAOIHIL U 1
arpamMm
Cpennee apudmernyeckoe, MeIuaHa, HaHOOJbIIIEE U
2 HauMEHBIIIee 3HAUCHUS, pa3Max, TUCTICPCHS, 1
CTaHJapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmerndeckoe, MeuaHa, HAMOOJbIIEE U
3 HauMEHbIIIee 3HAUCHUS, pa3Max, IUCIIePCHs, 1
CTaHJapTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MeuaHa, HAMOOJbIIIEE U
4 HAaWMEHbIIIEE 3HAYCHHUS, pa3Max, TUCIIEPCHs, 1
CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
5 CrnyyaiiHble SKCIEpUMEHTHI (OTIBITHI) U CITy4yaiiHbIe 1
COOBITHSL. DJIeMEHTapHbIE COOBITHS (MCXOIbI)
BeposTHoCTh citydaitHOTO coOBITHS. BeposiTHOCTH
6 COOBITHH B OTIBITaX C PABHOBO3MO>KHBIMH 1
3JIEMEHTaPHBIMU COOBITUSIMU
7 BepositHocTh cityuaiiHoro coObitus. [lpaktuueckas 1
pabora
Onepanuu Haj COOBITUSIMU: TIEpeceUeHue,
8 o0beAMHEeHHE COOBITHIA, TPOTUBOIIOIOKHBIE COOBITHSL. 1
Juarpammsl Ditnepa
Onepanuu Haj COOBITUSIMU: TIEpeceUeHue,
9 o0beAMHEeHHEe COOBITUI, TPOTHUBOTIOIOKHBIE COOBITHUS. 1
Juarpammsl Ditnepa
10 dopmyrna cIoKEeHUS BEPOSITHOCTEH 1
1 YcioBHas BEpOSITHOCTh. Y MHOKEHHE BEPOSTHOCTEH. 1
JlepeBo cityualiHOTO IKCIIEPUMEHTA
12 YcioBHas BEpOSTHOCTh. Y MHOKEHHE BEPOSTHOCTEH. 1
JlepeBo ciydaiiHOTO 3KCIIEpUMEHTA
13 VYcnoBHas BEpOSTHOCTb. Y MHOKEHHUE BEPOSITHOCTEM. 1
JlepeBo ciydaiiHOTO 3KCIIepUMEHTa
14 dopmyna MOIHON BEPOATHOCTH
15 dopmyna MOITHONW BEPOATHOCTH
16 dopmyiia oaHOM BepoATHOCTU. HezaBucumele




CcOOBITUSI

17 KonTtpoabHnas padora 1

18 KomOunaTopHOE MpaBuiio yMHOKEHUS 1

19 [lepecTanoBkU U akToOpUal 1

20 Ywucno coueTanuii 1

21 Tpeyronbauk [lackansa. @opmyna 6unoma HproToHa 1
bunapHbIii cydailHBIN ONBIT (MCOIBITAHUE), YCIIEX U

22 Heynava. HezaBucumblie ucnbitanus. Cepus 1
HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO yCIexa

23 Cepust HE3aBUCUMBIX UCTIBITAaHUN bepHymmn 1

24 Cepus He3aBUCUMBIX HcTibITaHUM. [IpakTueckas 1
paboTa ¢ MCIOIb30BaHUEM DIIEKTPOHHBIX TaOJIHIL

25 Crydaiinasi BelIMIMHA 1

26 Pacnpenenenue BepositTHocTel. Jlnarpamma 1
pacnpeneneHus

27 CyMMa 1 IpOU3BEAEHUE CIYYANHBIX BETUYNH

28 CymMa ¥ pou3BeACHUE CITyIalHBIX BETUIHH

29 [Ipumeps! pacripeiesieHnid, B TOM YHCIIe 1
reoMeTpruecKoe 1 OMHOMHAIIEHOE

30 [Ipumepsl pacnpenesneHuii, B TOM YUCIe 1
reoMeTprueckoe 1 OMHOMHANILHOE

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUHT 1

32 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT 1

33 HToroBasi KOHTpOJILHasI padoTa 1

34 [ToBTOpEeHME, 0000IIEHNE N CUCTEMATH3AIHS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 kaacc.

Kosmmyec | JekTpoHHBI
Nen/m | Tema ypoka o ¢ Hppossie
4acosB o0Opa3oBareib
Bcero HbIE pecypchl
[ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3aIUsT 3HAHNH.
1 CrnyyaiiHble ONBITHI U BEPOATHOCTHU CITy4allHbIX 1
coObrTrii. Cepuu HE3aBUCUMBIX HCITBITAHHA
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AITIS 3HAHUH.
2 CrnyyaiiHble ONIBITHI U BEPOSATHOCTHU CITy4alHBIX 1
cooObITuii. Cepru HE3aBUCUMBIX UCIIBITAHUN
[ToBTOpeHue, 0600IIeHNE, CUCTEMAaTH3aIUs 3SHAHHIA.
3 CrnyyaiiHble OTIBITHI U BEPOSTHOCTHU CITy4alHBIX 1
coOpIThii. Cepun HE3aBUCUMBIX UCITBITAHUHN
[ToBTOpEeHME, 0000IIEHNEe, CHCTEMATH3AIIIS 3HAHUH.
4 CrnydaiiHbI€ OIIBITHI M BEPOSITHOCTHU CIyYailHBIX 1
coOpIThil. Cepun HE3aBUCUMBIX UCITBITAHUHN
5 [Ipumepbl npuMeHEeHUsI MaTEMAaTUYECKOTO 0KUIaHUS 1
(cTpaxoBaHue, joTepes)
6 MaremaTruuecKkoe 0KMIaHUE CYMMBbI CITy4YailHBIX 1
BEJTUYMH
7 Matematuueckoe 0XuAaHue TEOMETPUUECKOTO U 1
OMHOMHAIBHOTO PaCIIpeCIICHUMA
3 MatemaTtuueckoe OXuAaHUe TEOMETPUUECKOTO U 1
OMHOMHUAIBHOTO pacnpeaeneHuit
9 Jlucniepcusi U CTaHIAPTHOE OTKIOHEHHUE
10 Jlucniepcusi U CTaHJAPTHOE OTKIOHEHHUE
1 Jlucriepcuu reoMeTpuYeckoro 1 OMHOMUAIBLHOTO 1
pacnpeneneHus
12 [IpakTnueckas paboTa ¢ UCIOIb30BAHUEM JIEKTPOHHBIX 1
TaOJINILL
13 3akoH OoJpIIMX YKces. BeiOopouHblil MeTox 1
HcCIe0BaHuN
14 3akoH 0o0JbIIMX yKcel. Beibopounblii MeTo 1
HcCIe0BaHuN
15 IIpakTryeckas paboTa ¢ UCIOJIB30BAaHUEM HIIEKTPOHHBIX 1
Ta0IuIL
16 HTorosas koHTpoJbHAsA paboTa
17 [IpuMeps! HenpephIBHBIX CIy4YailHbIX BeaudnH. OyHK1Ms




IJIOTHOCTHU pacupeneneHus. PaBHomepHoe
pacrpeeneHue U €ro CBOMCTBA

18

[IpuMeps! HepepBIBHBIX Cy4aiHbIX BeauduH. OyHKIMs
IJIOTHOCTHU pacupeneneHus. PaBaomepHoe
pacIpeeneHue U €ro CBOMCTBA

19

3ajauu, IPUBOIAIINE K HOPMATILHOMY pacIpeiesieHUIO.
@yYHKIMSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO
pacrpeneneHus

20

[TpakTrdeckas paboTa ¢ HCIIOJIB30BAHUEM ICKTPOHHBIX
TaOIHUIL

21

[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .
OnucarenpHasi CTaTUCTHUKA

22

[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUH.
OnucarenpHasi CTaTUCTHUKA

23

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OMNBITHI ¢ PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMHU
COOBITHUSIMH

24

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OMNBITHI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU

25

[ToBTOpEeHME, 0000IIICHNE U CUCTEMAaTH3aIIs 3HAHUMN.
Brruucnenue BeposiTHOCTEH COOBITHI C TPUMEHEHUEM
dhopmyn u rpaduueckux MeTo0B (KOOpAMHATHAS
npsiMasi, IEpeBo, Tuarpamma Jujepa)

26

[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHU .
Brruncienue BeposTHOCTEH COOBITHI ¢ MPUMEHEHUEM
dhopmyn u rpaduueckrx MEeTOJ0B (KOOpAMHATHAS
npsiMasi, IEpeBo, Tuarpamma Dujepa)

27

[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHU .
Brruncnenue BeposiTHOCTEH COOBITUIN C MPUMEHEHUEM
¢dbopmyn u rpadudecKUX METOI0B (KOOpAUHATHAS
npsimMasi, IepeBo, Auarpamma Ditnepa)

28

[ToBTOpEeHue, 0000IICHNE ¥ CUCTEMAaTU3AIMSI 3HAHUA.
Berunciienue BeposITHOCTEH COOBITHI C IPUMEHEHHEM
dbopmyn u rpadUIecKUX METOI0B (KOOpAUHATHAS
npsiMasi, IepeBo, AuarpamMma Diinepa)

29

[ToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3aLMsI 3HaHU.
CnydaiiHble BETMYMHBI U paclpeaeeHHs

30

[ToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3ALMsI 3HaHUH.
CrydaiiHbple BEJTMYMHBI U paclpeaeeHHs

31

[ToBTOpeHue, 0600IIeHNE U cCUCTeMAaTU3allus 3HAHUH.




MareMatnueckoe 0KUAAHUE CIIy4alHOW BEJIMYUHBI
39 [ToBTOpenue, 0000IICHNE M CUCTEMATH3AIMS 3HAHU. 1
MareMatnueckoe 0KUAAHUE CIIy4alHOW BEJIMYUHBI
33 HTorosas koHTpoJbHAs paboTa
34 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3aIUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







