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AnantupoBaHHas pabodass mporpamMma OCHOBHOTO 00mero oOpa3oBaHUs
cocTaBlieHa Ha ocHOBe DenepalibHOI pabodeil mporpaMMbl M0 y4eOHOMY MpEeIMeTy
«Marematuka» (0a30BbIi ypoBeHb) (mpeaMeTHass oOmacth «Maremaruka U
nHpOopMaTHKa») (Jajiee COOTBETCTBEHHO — IporpaMMa 1o MaTeMaThKe, MaTeMaTHKa)
BKIIIOYACT TMOSICHUTEIBHYIO 3alHCKy, ColepkaHue OOydeHHs, TUIaHUPYEeMbIe
pe3ynbTaThl OCBOCHHS MTPOTPAMMEBI TIO MaTeMaTHKE.

I[TOACHUTEJIbHAS 3AIINCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe s OoOydarouuxcs ¢
3aJIepKKOM necuxuueckoro pas3sutus (aanee — 3IIP) Ha ypoBHE OCHOBHOIO OOUIETO
oOpa3oBaHHs TOATOTOBIEHa Ha oOcCHOBe denepalibHOrO  TOCYIapCTBEHHOIO
o0Opa30BaTeNbHOrO  CTaHJapTa OCHOBHOro ooOmero ooOpasoBanus (IIpuxas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepalibHON aganTUPOBaHHOM 00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosiOpa 2022 r. Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepabHON MPOTPaMMbl BOCIIMTAHUS, C YIETOM PaCIpPEAEIECHHBIX
[0 KjaccaM NpOBepsAEMbIX TpeOOBaHUM K pe3yapraram ocBoeHus PenepanbHOi
aJanTUPOBAaHHON 00pa30BaTEIbLHONM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS
UIsl 00y4aroluXcsl ¢ 3aJ€p’KKOM NCUXUYECKOro pa3BuTHs. B paboueld mporpamme
yuTeHbl UJeu U nojoxeHus: KoHuenuuu pa3BuTus MareMaTH4eckoro oOpa3oBaHUs B
Poccutickoit ®enepanuu.

Oo01mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAaThCS
NITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 NMPAKTHUYECKUX HAaBBIKOB, HEOOXOIMMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbli mpeamer pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsSI ~ BOCHOPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HHQPOPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMaX.

OOydeHne maremMaTtuke JaéT BOBMOXKHOCTb pa3BuBaTh y oOyvatouuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIBHYI0O U HUHQOPMATHBHYIO peuYb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CpelicTBa AJi BbIPAKEHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTaBICHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
IIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIUYHMI OT METOJIOB JPYTHX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 O0COOEHHOCTSX NMPUMEHEHHUs] MaTeMaTUKU



JUISL pELUEHUs] HAayYHbIX W MPUKIAAHBIX 3a1a4. TakuM o0pa3oM, MaTreMaTHYeCcKOe
oOpa30oBaHHE BHOCUT CBOM BKJIaJ B POpMHUpOBaHHE OOIIEH KYJIBTYPhl YEIOBEKA.

W3yueHne MareMaTWKU TakKXe CHOCOOCTBYET ASCTETHMUECKOMY BOCIHUTAHUIO
YeJIOBEKAa, MOHMMAHMIO KpacoTbl M H3SLIECTBA MAaTEMaTHYECKHUX PacCyXICHMI,
BOCHPHUATHIO TEOMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
y4eToM 0co0bIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM TpenMeToM «MaTtemaTukay NpeaCcTaBisieT ONPEAeICHHYIO CIOKHOCTD IS
yaamuxcs ¢ 3IIP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIEUATbHOM
oOyueHuH oOydJarompecss MOTYT BBIIOJHATH 3alaHuss 1o anroputMmy. OHu
BOCIIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOEHHOT0 crocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEUICHHOE CTaHOBJICHUE JIOTMYECKUX JEUCTBUU IMPUBOAAT K HEAOCTATOYHOMU
OCMBICJICHHOCTH COBEPILIAEMBIX YUEOHBIX AEHCTBHM. Y 00y4aromuxcs 3aTpyJHEHBI
CUECTHBIC BBIYHCIICHUS, MPOU3BOAMMBIE B yME€. B NHChbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT HpPOIyCKaThb OAMH U3 MPOMEXKYTOUHBIX mmIaro. llpu pabore ¢ 4ucCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHMEM WX 3HAYEHUS MOIYT HE YAECpPKUBATh IPABUJIbHBIN
nopsnok nevctBuil. Ilpu ympoimieHuu, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP HEe MOryT CcamMOCTOSTENBHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBITIOJIHEHNS NeUCTBUA. KOHKPETHOCTh MBINIICHHSI OCJIOKHSET YCBOCHMS HaBbIKA
pelIeHnsT YpaBHEHWM, HEPABEHCTB, CHCTEMbI YypaBHeHuWW. MM manomoctymHo
COBEpIIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUS] 3aTPyIHSIOT Uu3ydeHue TeMbl «DyHKum»: npu
onpeneneHu  (YHKIMOHAJIBHOW 3aBUCHUMOCTH, NpU ONHUCAaHUM TpaduuecKkon
CUTYaIINH, UCTIONIb3YsI TEOMETPUUECKH, anreOpandeckuii, PyHKIIMOHAIBHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JAacCThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IIPOBEJCHUS aHAJIM3a YCJIOBUS 33/1a4H, BbIJIEJICHUs cyliecTBeHHOro. O0yyaromuecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  PEIICHMs, HWHOIJAa OrPaHUYMBAIOTCA
MaHUNYJALUSAMH C YACITAMH.

[Ipy wu3yyeHUM TreoMeTpUYEecKoro matepuana oOyyatommuecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
ITOCJIEA0BATEIBHBIE pACCYKICHHS. HenpouHble 3HaHNsI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOJAMUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaronigecss MOryT
MOJIMEHUTH (POpPMYITy, HETIPAaBUIHLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omrOkam B
pelleHnH  3a7a4  I[PUBOMAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTHh YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHHAHUSA ¥ BOCHPOU3BENEHUSI Y4eOHOTO MarepHualia CHUKEHBI
M0 TMPHYMHE CIA00CTH MHECTUYECKOM IESITeNbHOCTH, CYXEHHS 00beMa MaMsTH.



Obyuaromumcest ¢ 3[IP TpeOyercst Oosbliie BpeMEHHM Ha 3aKpeIUIEHHE MaTepuana,
aKTyalau3amus 3HaHUi 10 ONOpe MPH BOCTIPOU3BEICHUH.

Jns  mpeomosieHUs  TPYOHOCTEHM B HM3YYeHHMHM y4eOHOro  TMpeaMera
«Matemartuka» HeOOXoauMa afanTanus o0beMa U Xxapakrepa yueOHOro MaTepuaia K
MIO3HABATENbHBIM BO3MOXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer ydeOHBIN MaTepual
HPENOJHOCUTh HEOONBIINMH MOPIUSIMH, YCIOXKHSSI €ro IOCTETIEHHO, H3BICKUBATh
CIocoOBbl  aJanTallid  TPYAHBIX 3aJaHUl, HEKOTOpble TEeMbl JlaBaTh Kak
O3HAaKOMHTEIIbHBIC,  HCKJII0YaTh  OTAETbHBIE  TPYOHBIE  JJOKA3aTEIIbCTBA;
TCOPETUUECKU MaTephall PEKOMEHAYETCS H3y4daTh B MPOIECCe INPaKTHYECKOM
NEATENIFHOCTH MO peleHnio 3afad. OpraHndeckoe €IWHCTBO IPAKTUYECKOW |
YMCTBEHHOW JEATENBHOCTH YYAIIUMXCA HA YpPOKAaX MAaTeMaTUKd CIOCOOCTBYIOT
OPOYHOMY M CO3HATEIBHOMY YCBOCHHUIO OAa3HMCHBIX MAaTEMAaTHUYECKUX 3HAHUH H
YMEHUM.

Heﬂl/l H 3a/1a91 U3YyYCHUA y‘l€6HOI‘O npeamerTra «MaTemMaTHKa»

[IpuopuTeTHBIMU 1EIIMU O0yUYEHUS MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKUX MOHATHHN (YHMCIIO, BETUYHUHA,
reoMeTpudecKas durypa, MepEeMEHHAs, BEPOATHOCTb, byHKIMSN),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus odydaromuxcs ¢ 311P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM [uisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHMKW M OKPYXKAIOIEro MHUpa, MOHHMAHHE
MaTeMaTUKU KaK 4YacTH OOLIel KyJIbTyphl YeJIOBEUECTBA;

" pa3BUTHE WHTEJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, no3HaBarenbHOW aKTUBHOCTH, UCCIENOBATEIBCKUX YMEHUN, KPUTUYHOCTH
MBIILJICHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M TpPU HU3YYECHHUH
JIPYTUX YY4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENIM, MPUMEHATh OCBOEHHBIM MaTeMaTHYECKUM ammapar il PEIIeHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPOPETHPOBaTb U  OLEHUBATh
NOJIyYE€HHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHreM CIeIyIONX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbpikum y4eOHO-TIO3HABATEIHLHOM
JESTENIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK PpAlMOHAIBHBIX IyTel ee
BBITIOJIHEHHU S, OCYILECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KauyecTBa,
HE0O0XOIUMBbIE YETIOBEKY JJIsl MOTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMAaTUYECKON JEATETbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WUHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;



* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMHM YYAlUXCA B paMKaX IPEIMETHOM
obOnactu «MartemaTrka 1 HTHGOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MbIUIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISATH KOPPEKIMIO MO3HABATEIBHBIX MpolrieccoB oOyyarommuxcs ¢ 31I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS MPOrpaMMHOrO Marepuana Mo Y4yeOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOKHOCTb KOMIIEHCAIIUU OOpa3oBaTelIbHBIX JIe()UIIMTOB
B OCBOEHUH IPEIUIECTBYIOMIET0 MPOrPaMMHOIO Marepuaja y oOydaroluxcs C
3I1P u HEnOCTAaTKOB B MX MATEMaTU4YE€CKOM Pa3BUTHH;

" copMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIIUXCS K TPEIMETY;

" BBIABISTH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CTOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXKEHUS», «YpPaBHEHHS H
HepaBeHCTBay), «Dyukuumny, «leomerpus» («[eomerpuueckue Gurypsl u ux
CBOMCTBa», «3MepeHrne reoMETpPUUYECKUX BEJIUUNHY), « BEpPOATHOCTh U CTATUCTHKAY.
JlaHHbIC TMHUU Pa3BUBAIOTCS MMapajlIeNbHO, KA asi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBuu. Kpome »3TOoro, umx oOBEIMHSET JIOTMYECKas COCTaBJsIoIIasl,
TPAJAUIIMOHHO TIPHUCYyIash MareéMaThKe W TPOHU3BIBAIOIIAS BCE MaTeMaTUYECKHE
Kypcbl U conepxarenbHble JuHHM. CdopmynupoBanHoe B DenepambHOM
rOCY/IapCTBEHHOM 00pa30BaTEIbHOM CTAaHAApTE€ OCHOBHOTO OOIIEro 00pa3zoBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATh IMOHATHUAMM: OIpPENEIECHUE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHME paclo3HAaBaTb MCTHHHBIE W JIOKHBIE BBICKAa3bIBAHMS,
MPUBOIUTE TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPHUIIAHUS
BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OPMHUPOBAHUE JIOTUYECKUX YMEHHM
pacopenensierca IO BCeM rojamM oOOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOUIEro
o0pa3oBaHUsI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIEE IMPEIMETHBIM pe3yJabTaTraM
ocBoeHus: DenepanbHON pabouelt TPOrpaMmbl, pacHpPeeIEHHBIM [0 ToJaM
o0ydeHusl, CTPYKTYpUpPOBAHO TaKuM o0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOTIpOCaM oOOydvaromuecs: oOpamaiiuch HEOJHOKPATHO, YTOOBI
OBJIaJICHUE MATEMaTHUYECKUMU TIOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBIISIIOCH
MOCJIEZIOBATENBHO U MOCTYTATENbHO, C COOMIOIEHNEM IPUHLIMIIA TIPEEMCTBEHHOCTH, a
HOBbI€ 3HAHHWS BKJIIOYAJIMCH B OOLIYI0 CHUCTEMY MaTeMaTUYECKHUX MPEACTaBICHUM
oOyuatomuxcs ¢ 3I1P, paciumpss u yryOnss e€, o0pas3ysi IpOYHbIEe MHOKECTBEHHbBIE
cBs3u. OOumMe 1enu u3ydeHus: yueoHoro npeamera «MareMaTuka» NpecTaBiIeHbI B
denepanbHON pabodeit mporpaMMe 0CHOBHOTO OOIIEro 00pa3oBaHUs.

Oco0eHHOCTH 0TOOPA M aJANTAIIMN Y4eOHOT0 MaTepHasa 0 MaTeMaTHKe

OOyuenune yueOHOMY mpeameTy «Maremarvka» CTPOUTCA Ha CO3JIaHHUU
ONTUMAJIBHBIX YCJIOBUH JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaia oOy4yaroluMHUcs ¢
3I1P. bonbiioe BHUMaHue yaensercss 0T00py yd4eOHOro marepuasna B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH TpPHU COXpPaHEHUH OO0IIero 0a30BOTr0 YpPOBHS, KOTOPBIU
JOJDKEH IO COJEPIKAHUI0 U 00beMy ObITh alalTUPOBaHHBIM AJis1 oOyyatouiuxcs ¢ 3I1P



B COOTBETCTBHM C HUX O0COOBIMH 00pa3zoBaTelbHBIMH MOTpeOHOCTAMU. Cremyer
oOneryuTh OBNaZeHUEe MarepuanoM oOyvatomumucs ¢ 3IIP mocpenctBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYE€CKUM IMOBTOPOM, MHOTOKPaTHOM TPEHUPOBKHU
B TMPUMEHEHUU 3HAHUM, HUCHONB3Yys MNPHUEMbl aKTyaldu3aluu (BU3yallbHas OIOpa,
aMsITKa).

denepanbHas MporpaMma npeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUM:
yYMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUN, BBIHECEHHE OTIEIBHBIX TEM WIIU
LEJBIX Pa3fesioB B MaTepPHAIIbI JIJIsl 0030pHOTO, 03HAKOMHUTEIBHOTO U3YUCHHS.

HN3menenus nporpammsl B 7-9 Kiaccax

Auredpa

B mmane wm3ywaror cnepyromme TeMbl:  «MppannonanpHble  4uCTa.
JleiicTBuTenbHbIC yuciay, «CpaBHEHUE JCUCTBUTEIBHBIX YHCEN, apu()METHUECKHEC
NEUCTBUS C JICHUCTBUTEIBHBIMU UncliaMuy, «HaxoxneHue npuOIMKeHHbIX 3HAYCHUI
KBaJIpaTHOTO KOpHs», «Teopema Bueray, «PemieHuss ypaBHEHHUI TPETbEN U YETBEPTOU
CTETeHel Ppa3IoKeHHeM Ha MHOXKHTEm», «DyHKmus y =vXx u ee rpaduk»,
«IlorpemHoCTs ¥ TOYHOCTh MNPUONMKEHUS», «YeTHble W HEYeTHbIE (DYHKIUU,
«DyHKIHA y=X"», «DyHKIUI y= ax’, ee rpaduk u coiictBa. ['paduku byHKUUNA y=
ax’ + n u y=a(x-Mm)>, «YpaBHeHHE C [BYMs IEPEMCHHBIMU H ero rpadux»,
«I'padmyeckuii crnoco0® pemieHus CHUCTeMbl ypaBHEHUI», «300paskeHHe YJICHOB
apu(pMETUYECKON M T'EeOMETPUUYECKOM TPOrpeccuii TOYKaMU Ha KOOPAMHATHOU
IJIOCKOCTU. JIMHEHHBIN U SKCIOHEHIUANIbHBINA POCT. CII0KHBIE IPOLIEHTHD».

YMEHBIINTh KOJWYECTBO YAaCOB Ha u3ydyeHue Tem: «Dopmysibiy,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHUE C JABYMSI HEHU3BECTHBIMUY,
«I"paduk TMHEWHOTO ypaBHEHUS C ABYMs NEpeMEHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBONCTBA KBAIPATUYHON
GyHKIUNY.

BricBOOOIMBIIIMECS Yachl UCIOJB3YIOT: Ui JIydlled MmpopaOoTKu Haubosee
BAKHBIX TeM Kypca: «PemenHue ypaBHeHuN», «PelleHHe CUCTEM YypaBHEHUW,
«CoBMecTHBIE JeicTBUA C apoOsimMuy», «IIpumeHeHue CBOWCTB apubMETUYECKOTO
KBaJPaTHOTO KOpHS»;, Ha T[OBTOPEHHE, pelleHue 3ajad, MpeoOpa3oBaHue
BBIPAKECHUH, a TAK)KE HA 3aKPEIUICHUE N3YYEHHOI0 MaTepraIa.

I'eomerpusn

OCHOBHOE€ BHHMaHUE YIECISAIOT MPAKTUYECKOM HANpaBIEHHOCTH Kypca,
WCKIIFOYUB U YMNPOCTUB HAWOOJEe CIOXKHBIA JUIsI BOCHPHUSTHS TEOPETUUCCKUN
marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAaKCUMalbHO HCIOIb30BAThH
HarJIsiHbIE CcpefcTBa OOyYeHHUs, OOJbIe MPOBOAUTH MPAKTUUYECKUX pabdoT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM 0OpaIieH!u
K HarJISITHOCTH — PUCYHKAM M YEPTEkKaM.

JaroT tembl: «TeopeMbl U 0Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeabCTBO OT
MPOTUBHOTO», «CyIIECTBOBAaHUE M E€AMHCTBEHHOCTh MEPIEHAMKYISpA K IPSAMOI»,
«Metox reoMeTpruuecKux MecT», «Meron ynBoeHuss Meauanshy, « Teopema Daneca u
TeopeMa O NPONOPLMOHAIBHBIX OTpe3kax», «LleHTp M™acc TpeyrojibHuKay,
«/I3MeHeHne TPUTOHOMETPUUECKUX (PYHKITUN TIPH BO3pAaCTaHUH yriay, «DopMyIibl
U paAuyCOB  BIIMCAHHBIX W  ONMCAHHBIX  OKPYXXHOCTEHM  NPaBUIIbHBIX
MHOT'OYTOJIBHUKOBY», «YpaBHEHHE NpAMON», «JIBrkeHue», «CBOMCTBA ABUKEHUSNY,



«Teopema 0 MpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IMPOM3BEIECHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeIbHON.

YMEHBIIIaIOT KOJIMYECTBO YacOB Ha u3ydeHue teMm: «CUMMETpUYHbIE (UTYPHI.
OcHOBHBIE  CBOMCTBAa OCEBOM cuUMMeTpum», «lleHTpanpHas  CHUMMETpPHS»,
«Ilapamnensupiii mepenocy, «lloBopor», «IIpeobpazoBanne mnomodbus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud HA TMOCTPOEHUE C IMOMOUIBIO
OUPKYJISl W JIMHEUKW», «JleKapTOBbl KOOpPJIMWHATBI HA IUIOCKOCTH», «Pemenue
TPEYTOJIBHUKOBY, «[logobue dhuryp.

BricBOOOIMBIIIECS YAChl HCTIOIB3YIOT HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTDH M CTATHCTHKA

B cBA3u ¢ TeM, YTO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronquxcst ¢ 3IIP, cBA3aHHBIE CO CHMXEHHBIM YPOBHEM Pa3BHUTHs CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYEHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE W
JOCTYIIHOM JUIsI YYEHUKOB Marepuane. OCHOBHOE BHUMAaHHE YACISIOT pasienam,
CBA3aHHBIMM C TIOBTOPEHUEM IIPOMIEHHOTO Marepuasna, YBEIUYHUTh KOJIUYECTBO
YOP&KHEHUA W 3aJaHUl, CBA3aHHBIX C IPAKTUYECKOM  JIEATEIBHOCTBIO
00yJaroImmxcs.

IlepecMaTpuBarOT COJAEPKAHUE TEOPETUUYECKOTO MaTepuaga U XapakTep €ro
W3JI0KEHUS: TEOPETUUECKUI MaTEpHAl IPENOJHOCUTh B MPOLIECCE PELICHUS 331ad U
BBITIOJTHEHMSI 3aJJaHUI HATJIJHO-IIPAKTUYECKOT0 XapakTepa; He TpeOoBaTh BHIBOJA U
3alIOMHHAHMS CIIOKHBIX (DOpPMYJI, pelieHusT HECTAaHAAPTHBIX, TPYAOEMKUX 3aJaHU.
Psn TeM ciemyeT u3yvyaTrh B 03HAKOMUTEIBHOM ILJIaHE.

®denepanpHas MporpaMMa MPEJOCTABISIET aBTOPY paboyell MporpamMMel
CBOOOJy B pacmlpeeleHu MaTepuaia 1o 4eTBepTsaM (TpuMmectpam). Pacnipeaenenue
BPEMEHHU HA U3yYECHHE TEM B T€UEHUE y4eOHOTO rojla CaMOCTOSITENBHO OMPEACIIAETCS
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT 0COOCHHOCTEN TPyNIIbl 00yUYarOIIUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEN.

Buabl jgesrenbHocTH oOydaromuxca ¢ 3IIP, o0ycioBieHHbIE 0CO0BIMH
o0pa3oBareJibHBIMH NMOTPEOHOCTAMH H  o0ecHme4YUBAKILNME OCMBICJIECHHOE
O0CBOEHHE CO/IepPKaHNM 00pa3oBaHus N0 npeaMery «MaremaTuka»

ConepxaHue BUIOB JesiTeNbHOCTH oOyudaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BATEIBHBIMU MOTPEOHOCTSIMU. [lOMHUMO HIUPOKO HCTIOTB3YEMBIX B
OAOIT OO0 06mux as Bcex 00yyarouuxcs BU0B A€ATEIbHOCTH CIEIYET YCUINUTh
BUJIBI ICATEIHHOCTH CIICIIM(PUYHBIC IJIs1 JAHHOW KaTeropuu AeTel, 00ecreynBaronme
OCMBICIICHHOE OCBOCHHE COJAEpKaHHUSA O0Opa3oBaHUS TIO0 TPEIMETYy: YCHICHUE
MPEIMETHO-TIPAKTUIECKONH ACSITEIbHOCTH C aKTUBU3AIMEW CEHCOPHBIX CHCTEM;
YepelOBaHWE BUJOB JIEATEIBHOCTH, 3aJCUCTBYIONIMX pPAa3IUYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aNTOPUTM; IIOMIArOBOCTH» B U3yUYECHUHU
Marepuana; HWCIOJIb30BaHUE JOMOJIHUTENbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJOHbI, OMOpHBIE TaOJHMIBI); PEUYEeBOM OTYET O Tpolecce U pe3ysbTare
JesITeIbHOCTH; BBINOJIHEHNE CIIEHUATbHBIX 3aJJaHUi, 00eCIeYnBaIOINX KOPPEKIIUIO



peryiauuu  yaeOHO-TI03HABATEIbHON JESTEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbrara.

denepanbHasi TEMAaTHUYECKass U TEPMUHOJIOTHYECKAsl JEKCHUKA COOTBETCTBYET
DAOIT OO0O.

Jia obyuarommxcsi ¢ 3IIP cyliecTBEeHHBIM SBISIFOTCS IpUEMbl pabOThl ¢
JIEKCUYECKUM MaTepralioM Mo mpenMery. [IpoBoauTcs chnenuaibHas padoTa Io
BBEJICHUIO B aKTHUBHBIA CIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMHUHOJIOTHH.
W3ydyaemble TEpMUHBI BBOJATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJIbHAs MOAJICPAKKA, AITOPUTMBI padOTHI C ONPENEIECHUEM, OITOPHBIE CXEMBI JJIS
aKTyalu3alyuy TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IVIaHE

B coorBercTBUU ¢ DenepaibHbIM TOCYAApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 00I1Iero oOpa3oBaHus Y4yeOHbIM mnpeaMer «MareMaTukay
BXOJAUT B TMpeAMETHYI0 oOnactb «MaremMatuka W UH(OpPMATUKa» U SBISETCS
o0s3aTeNnbHbIM ISl M3ydyeHus. B 5-9 kmaccax y4eOHblld mpeamer «MareMaTukay
TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIEIYIONIMX y4E€OHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «Anredpa» (BKIIOYAs 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOcTel) u «['eomerpusi». Hacrosimeir mporpammont
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO111e€e YncI0 4acoB, PEKOMEHIOBAHHBIX VISl U3YUCHUSI MaTeMaTUKu (6a30BBIii
YpOBEHB) Ha YPOBHE OCHOBHOI'O 00111er0 00pa3zoBanus, — 952 ygaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 gacoB (5 yacoB B HeleN0), B 7 Kiacce —
204 gaca (6 yacoB B Hezento), B 8 kiacce — 204 gaca (6 4acoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yabTaTbl 0OCBOEHUA YUeOHOro npeaMera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
HaIpaBJIeHO Ha JOCTKeHue oOydaromumucs ¢ 3I1IP TuyHOCTHBIX, MeTanpeIMETHBIX
Y IIPEIMETHBIX 00pa30BATEIbHBIX PE3YIBTATOB OCBOEHUS yU€OHOTO MPEAMETA.

JIMYHOCTHBIE Ppe3yJIbTaThbl OCBOCHHUS MPOrpaMMbl 1O  MaTE€MaTUKe
XapaKTepU3yIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpPECa K MPOILIOMY M HACTOSIIIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHMKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JTOCTHKEHHUM B JPYrUX HAyKax W
MPUKIAAHBIX cepax;

rpax/JaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEW TpaKJaHWHA U peallu3allii ero
MpaB, IPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJICHUH, MpOIEAyp TpakJaHCKOro oOiiecTBa (Hampumep, BbIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBS3aHHBIX C



MPaKTUYECKUM TPUMEHEHHEM JIOCTIDKEHUW HayKH, OCO3HAHHEM Ba)XXHOCTH
MOPaTbHO-3THYECKHUX TPUHIIUAIIOB B IEATEIHHOCTH YUEHOTO;

TPYI0BO€ BOCIMTAHHE:

YCTAaHOBKOM HAa aKTHBHOE YYacTHEe B pEHICHWH TPAKTUYCCKUX 3a/aad
MaTeMaTHYeCKON HAaIlpaBIICHHOCTH, OCO3HAHHUEM BAXKHOCTH MaTEeMaTU4eCKOTO
oOpa3oBaHMS Ha TPOTSDKEHWH BCEW JKM3HHM A YCIENIHOW MpodeccruoHaIbHON
JCSATEIIBHOCTH ¥ Pa3BUTHEM HEOOXOMUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM WHIWBHIYATbHOU TPacKTOpUU O0Opa30BaHUS W JKMU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

ICTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMONHMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/av, pEHICHWUH, pacCyXIACHWH, YMCHHIO BHJICTbH
MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTallUe B JCATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MPECTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEJIOBEKAa, MPUPOIBLI U
oOlecTBa, MOHUMAHUEM MaTeMAaTUYECKOM HayKu Kak c@epbl YeloBeUeCKOn
JESITeIbHOCTH, JTAoOB €€ Pa3BUTHUS U 3HAYUMOCTH JJISl Pa3BUTHS IUBUIM3AIINH,
OBJIaJICHUEM S3BIKOM MaTeMaTHUKd U MaTeMaTUYeCKOM KyJIbTYpOll Kak CpeiACcTBOM
MO3HAHUS MHUpPA, OBJAJICHUEM TMPOCTEUIIMMU HABBIKAMHU HCCIEAO0BATEIHCKOM
NEeSATETHLHOCTH,

¢pusnueckoe BocnuTaHue, (opMHpPOBaAHHE KYJLTYPbI 310POBbA U
IMOLHMOHAJIBLHOIO 0JIArONOYYHsI:

TOTOBHOCTBHIO TIPHMEHSTh MaTeMAaTHYECKHE 3HAHWS B HMHTEPECaxX CBOETO
30POBBS,  BEIACHHUS  3I0pOBOTO  oOpasa  KU3HM  (3M0pOBOE  NHUTaHHE,
cOQTaHCHPOBAaHHBI PEXKUM 3aHATHH ©  OTHBIXa, peryaspHas (u3nvecKas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBBIKA peQIIEKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIMMUOKY ¥ TaKOTO e MpaBa JPyroro 4eJIoBeKa;

IKOJIOTHYECKOEe BOCTIUTAHUE:

OpHEHTAallMel HA MPUMEHEHHE MaTeMaTUYEeCKUX 3HAHWUN JJI PEIICHUs 3a/1a4 B
00JacTH COXPAHHOCTH OKPYKAIOLIEH cpebl, MJIAHUPOBAHMS TTOCTYIKOB M OIIEHKU MX
BO3MOXXHBIX TIOCIIEJACTBUN JJISI OKPYXKAIOIIEH Cpebl, OCO3HaHHUEM TII00ATHHOTO
XapakTepa HKOJIOTUYECKHUX MPOOJIeM U IMyTeH UX perieHus;

ajanTamusi K HM3MEHAINIUMCS YCJIOBHSIM CONMAJIbHOW W NPHUPOTHOM
cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBHSX HEOINPEACIEHHOCTH, IOBBIIICHHIO
YPOBHSI CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUYCCKYIO JeATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYHUTHCS y APYTHX JIFOACH, IPHOOPETaTh B COBMECTHOM JEATECILHOCTH HOBBIC
3HAHWS, HABBIKM U KOMITCTCHIIUH W3 OIbITa IPYTHX;

HEOOXOMUMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHWUH, B TOM YHUCIE
dbopMyIupoBaTh WJEH, MOHSATHSA, TUIIOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, TJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYI0  CHUTyalldl0, BOCHPHUHUMATH
CTPECCOBYIO CHUTYaIlMl0 KakK BBI30B, TPEOYyIOMIMi KOHTPMEp, KOPPEKTUPOBATH



MPUHUMAEMbIC PEIICHUS € JCUCTBUS, (HOPMYIUPOBaTh M OIEHWBATh PHUCKA H
MOCIIEACTBYS, (POPMHUPOBATH OTIBIT.

MeTanpeaMeTHbIe Pe3yJabTaThI:

B pesynbrare ocBOSHHS MPOrpaMMBbI MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oOmero obOpa3oBanusi y oOyuwatomerocs ¢ 3[IP  Oynyr cdopMupoBaHbl
METanpeAMETHBIC PEe3yNIbTaThl, XapaKTePU3YIOMUEeCcs OBIAJICHHEM YHHBEPCATbHBIMU

I103HABATCIbHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU JIEMCTBUSIMH.

OBJiajnenue YHUBEPCAJIbHBIMU yueOHbIMH No3HaBaTeJbHBIMH
JeliCTBUSIMMU:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBS3M B  XOJE  YCBOCHHS
MaTeMaTHUYeCKOro MaTepuaa;

BBISIBIIATD JCQPUITUT MAHHBIX, HEOOXOMWMBIX JUIsI PEIICHHs ITOCTaBICHHOM
3a/1a4H;

C TMOMOIIBIO yUYUTENsT BBIOMpATh CHOCOO pelIeHUsT MaTeMaTUYECKON 3ajauu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS );

OPUMEHSATh M TMpeoOpa3oBbIBaTh 3HAKM U CUMBOJBI B XOJ€ PEIICHUS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE IIPU PEIICHUU MaTEMaTUYECKOH 3a/1auH;

MOHUMAaTh M HWHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOpM
MIPEICTABIICHHS;

WJUTFOCTPHUPOBATH PelIaeMble 3a/1a4i TpadhUIESCKUMH CXEMaMU;

3¢ ()EKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMALIHIO.

MMOHMUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEICTBA HATTISITHOCTH (TpaduKwy,
aUarpaMMbl, TaOJUIBI, CXEMBI W Jp.) JUISl WUTFOCTPAIMH, WHTEPIPETAINH,
apryMEHTAIUH.

OBiajeHue  YHUBEPCAJIbHBIMH  yY4eOHbIMH  KOMMYHUKATHBHBIMH
AEeCTBUSIMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO NEATEIBLHOCTH C
YUHUTENIEM U CBEPCTHUKAMHU B TPOIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIHME CIIOCOOBI paboTHI; paboTaTh B TPYIIIIE:
HaxOoJIUTh 0O0Ilee pelIeHHe W pa3pemarsh KOH(IMKTHI HAa OCHOBE COTJIACOBAHMS
no3uuuii W yd€ta  HMHTEPEcOB;  CiymaTh  mnapTtHépa;  (HOpMyIupoBaTh,
apryMEHTHUPOBATh M OTCTAUBATh CBOE MHCHUC;

MPOTHO3UPOBATh BO3HWKHOBCHHE KOH(IMKTOB IMPH HAIMYUU PA3HBIX TOUYCK
3peHHs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE ydéTa WHTEPECOB M TO3HMIIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO TO3WIIMIO W KOOPAWHUPOBATH €€ C TO3WUIHUSIMH
MapTHEPOB B COTPYIHUYECTBE TPH BHIPAOOTKE OOIIETO pemieHUsS B COBMECTHOU
NeSITETHbHOCTH;

BBITIOJIHATh CBOIO YacTh PalOTHI, JOCTUTATh KAYECTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JCUCTBUS C APYTUMH YJICHAMU KOMaH/IbI,

OIICHMBATh KaY€CTBO CBOETO BKJIJa B OOIIUI TIPOTYKT.

OByaieHUe YHMBEPCAJIbLHBIMH Y4€OHBIMH PeryJaSSTHBHBIMHU JeHCTBUSIMMU:



CTaBUThH II€TM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI IS PEUICHUS Y4eOHBIX
MaTEeMaTUYECKUX MpoOIieM;

IJIAHUPOBATh M OCYIIECTBIISITh JESITEIbHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATEIILCKOTO XapaKkTepa.

dbopMyaupoBaTh W yAEpPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH H
M1OCJICIOBATEILHOCTh JICUCTBUM;

OCYUIIECTBJISATH KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBIL;

KOHTPOJUPOBATh TPOIECC W  pe3yJbTaT ydeOHOH  MaTeMaTHYECKOMN
NEATENbHOCTH;

aJIcKBaTHO OICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBINIOJTHEHUS
yaeOHON 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOKHOCTU €€
pelieHus;

CIMYaTh CHOCOO ACHCTBHS M €r0 pe3yJibTaT C 3aJaHHBIM ITAJOHOM C IEJbIO
oOHapy>KeHMsI OTKIIOHEHUH U OTIMYHM OT ITAJIOHA.

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMBbIl pe3ynbTar
JESTEILHOCTU, ONMPENEIATh MO3UTUBHBIE W3MEHEHUs W HalpaBlICHUs, TPEOYIOIIHe
najabHenIen padoThl;

peryaupoBaTh Coco0 BHIPAKEHUS IMOIIH.

[IpenmeTHble  pe3ynbrarbl  OCBOCHMSI  MPOrpaMMbl [0  MaTeMaTHKeE
MpEeACTaBIEHbI MO To/laM OOy4YeHHsS B paMKaxX OTACJIbHBIX Y4EOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Amnredpa», «['eomerpus»,
«BepoATHOCTh U CTAaTUCTHUKA.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Hean n3ydyenus yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
obecrieunMBaeT M3y4CHUE JPYTrUX ITUCHUIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK M
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO sl MPOIOJKEHUST 00pa30BaHuUs
Y B NOBCEAHEBHOM XWU3HU. Pa3BuTHe y OOydaromMXCsd HAay4YHBIX MPEICTABICHUH O
MIPOUCXOKICHUN
M CYIIHOCTH aJreOpandecKux aOCTpPaKIUi, CIOco0e OTPaKECHHS] MATeMaTHYECCKOM
HAayKOHM SIBJIGHUA M MPOLECCOB B MNPUPOJIE M OOLIECTBE, POJIM MAaTEMaTHUYECKOIrO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOTO MHPOBO33PEHUS U KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJlalTallid B
COBpeMEHHOM LH(ppoBoM oOmiecTBe. M3yueHue anredOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTME  yMEHUA  HaOMOIaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpebyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJBI, (OPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbl OO0ecredMBaeT pa3BUTUE JIOTHYECKOIrO
MBIIJICHAS OOYYalOIUXCSA: OHU UCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxjeHus, oO0OOIIeHHe W KOHKPETH3allhio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe TMpeAnoyiiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIBHOU
NEATENBHOCTH  OOYy4YaloIIMXCsA, [O3TOMY CaMOCTOSITEIbHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealn3aledl AeATeIbHOCTHOrO MpPUHLHUIA
o0yueHus.

B crpykrype mporpamMmbl ydeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEpKaTeIbHO-METOIuYecKrue nuHuu: «Yuciaa wu
BBIYUCIICHUSY;, «ANTeOpandyecKkue BbIpOXECHHUS»; «YPAaBHEHUS M HEPABEHCTBAY,
«Dynknuny. Kaxnaas u3 3Tux cojiepxkaTeIbHO-METOAUYECKUX JIMHUM pa3BUBACTCS HA
MPOTSDKEHUHU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch u
B3aUMOJICUCTBYS C APYTMMH €ro JUHUsSMU. B Xo1e m3ydeHus kypca oOydaroummcs
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LI€eco00pa3HO BKIIOUYUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielbl MAaTEMAaTUYECKOTO 00pa30BaHusl U
CIOCOOCTBYIOIINE OBJIAJIEHUIO oOy4JaromumMucs OCHOB YHUBEPCAILHOTO
MaTeMaTH4YeCKoro  si3pika. TakuMm  oOpa3oM, MOXKHO  yTBEpXkKAaTh, UTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapakTep.

Conepxanve nuHUM «YuWCia W BBIYHCICHUS» CIYXKUT OCHOBOW JIS
TANbHEHIIIET0 M3yYeHUsS MAaTEeMAaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaK)Ke TMPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIC CBSI3aHO C PAIMOHAIIBHBIMU U
UppAMOHATFHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUA O JCHUCTBUTEIHHOM
yycie. 3aBepllIeHUE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
o011iero oOpa3oBaHusI.



ConepxaHue OBYX aireOpandyeckux JIMHUN — « Aredpanyeckue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHHUIO Yy OOyYaroLmuxcs
MaTeEMaTUYECKOIo ammnapara, HEOOXOAMMOIO i1 pEIICHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3a1ad. B OCHOBHOW wIKOJIE
y4eOHBI MaTepuall IpyHNIUPYETCsl BOKPYTI PALMOHAIBHBIX BBIpAXKEHUU. Ajredpa
JE€MOHCTPUPYET 3HAUEHNE MaTEMAaTHKHU KakK S3bIKa JIJIsl IOCTPOEHUS MAaTEMaTUYECKUX
MOJIeIel, ONMMCaHMs MPOLIECCOB U SABJICHUHN peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakXKe JallbHEHIee Ppa3BUTHE aNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, Ui OCBOCHHs Kypca HMH()OPMATHKH, M OBIJIAJCHHE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJNBHBIX (HOpM
BHOCHT CBOHM crneuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBLHO-TPAPUUYECKONW JTUHUU HAIICJICHO Ha IMOJIYyYEHUE
IIKOJIBHUKAMU 3HAaHUN 0 QYyHKIUSAX Kak BaKHEWIIEH MaTeMaTHYeCKOH MOJAENH IJis
OMUCAaHUsI U HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOLIECCOB U SIBJICHUM B MPUPOIEC U
obuiectBe. M3yueHue 3TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIOb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEJCTBA SA3bIKA MAaTEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IPEJICTABICHUN O POJIM MAaTEMATUKH B PA3BUTUN HUBUIN3ALUHN U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«Anre0Opa», KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jelbl COJACpPKaHUS:
«Yucna ¥ BBIYMCIEHUS», «AJreOpandeckue BBIPDAKEHUS», «YPpaBHEHUA U
HEpaBeHCTBA», «DyHKIIMMN.

VY4eOHbIN MIaH Ha KU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHE KAXKIOTO roja oOy4deHUs, BCEro 3a TpU roja
0o0yueHnust — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0J OT OMHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsTme panMoOHANIBHOTO 4YHCHIA, 3aliCh, CpPaBHEHHUE,
YHOOPSIIOUMBAHUE  pPAllUOHAJBHBIX  4uceld.  ApudMeTHdyecKue  JACUCTBUS  C
palMOHAJILHBIMU YucIaMu. PeleHue 3ajad W3 peajbHOM MPAKTUKUM HA 4YacTH, Ha
JpOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: OIpeJeieHrue, Mpeodpa3oBaHue
BBIpXCHUI Ha OCHOBE OMPE/ICTICHUS, 3aMUCh OOJIBIINX YHUCE]T.

[IporeHThI, 3aNKCh MPOLIEHTOB B BUJE IPOOU U IpoOU B BUJE MPOIIEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 33]]a4 U3 PEATbHON MPAKTHKHU.

[IpuMeHeHue TNPU3HAKOB  JACJIMMOCTH, Pa3lIO)KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.



PeanbHble  3aBUCMMOCTH, B TOM  4HMClIe T@psiMas U oOparHas
IPONOPLUHUOHAIIBEHOCTH.

AnredOpandeckue BbIPAKEHUS

[IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IMEpeMEHHOU. [lomycTumblie
3Ha4YE€HUsl MepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXKIY BEIMYWHAMHU B BUJIE
(dbopmybl. Beruucienus o gpopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBujia MpeoOpa3oBaHUS CYMM W MPOU3BEACHUN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOTOOHBIX CIaraeMbiX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHsl. Crenenb MHOrowieHa. CioKe€HHE, BbIYUTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBapaT CyMMBbI U
KBazpaT pasHocTH. PopMmyia pa3HOCTH KBaapaToB. Pa3nmokeHMe MHOTOYIEHOB Ha
MHOKUTEJIH.

YpaBHeHnust

VYpaBHeHHe, KOpPEHb YpaBHEHHUs, NpaBWJa IpeoOpa3oBaHUs YpaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHHUS, pPELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHNE YPaBHEHUM 110 YCIOBUIO
3a1aun. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPAaBHEHUM.

*JIuHeiiHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €TI0 rpacan*l. Cucrema nByx
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUI
coco0OM TOJICTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXKYTKU. PaccrosiHne mMexny
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Ox m Oy. AOcmucca U opAuHATaA
TOYKM HAa KOOpAMHATHOM Iuiockoctu. Ilpumeps! rpadukoB, 3aJaHHBIX (OpPMYyJIaMu.
Urenue rpadvKoB pealbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkumi. JIuneliHas QyHKIUs,
e¢ rpaduk. I'padpuk pyukumm Yy = kx + b. *I'padpuueckoe peirenue THMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIIACC

Yuciia 1 BBIYUCICHUA

KBagparueiii kopenb u3 uyucna. *[loHarue o0 wHpparMOHAIBHOM YHCIIE.
JlecaTuunbple TPUOMKEHUST UppallMoHaIbHBIX yncen™. CBoicTBa apuMETHIECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUSM. *J[eHiCTBUTEIIbHBIC YHCIa™.

CreneHb C 1ENbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

! 3,H€CI) u gaJjice * * 0003HAYCHEI TEMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3BHAKOMUTECIILHOM IUIAHEC. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



AsredpanyecKue BbIPpaKEeHU

KBagpaTHbIil TpEXUJIEH; PA3JIOAKEHNUE KBAIPATHOTO TPEXUICHA HA MHOKUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckol JIpoOwu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOei.
PannonanbsHbie BBIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOSIIMXCS K JIMHEHHBIM M KBaApaTHbIM. [IpocTeiimme
IpOOHO-paIOHATIbHBIE YPAaBHEHUSL.

*T'padmyueckas MHTEpIPETAIS YPAaBHEHUN C IBYMS TICPEMEHHBIMU U CHUCTEM
JUHEHHBIX YpaBHEHH ¢ JAByMs NepeMeHHbIMU™. Ilpumepbl pemeHuss cuctem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIACTh ONpeAeNieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkimu mo e€ rpaduxy. IIpumeps
rpa@ukoB (QyHKIHMA, OTPAKAIOIINUX PEAIbHBIE TPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpapukn. Oymkmmm y = X5, y = X, y = \/;, y = £

~ ~ X
*I'paduueckoe perieHNe ypaBHEHU U CUCTEM YpaBHEHUI ™.

9 KJIACC

Yucaa v BIYMCICHUSA

PaunonanbHble yucia, *MppalvoHaIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYWCEN; NEHCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHME  JCMCTBUTENBHBIX  4YHCEN, apumeTnyeckue JeHCTBUS €
JNEHUCTBUTEIBbHBIMU YHACIAMU™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHpPa, JUIMTEIBHOCTH IPOLIECCOB B
OKpPY’KaIOILIEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NMpuOImxeHus. OxpyrieHue
yucen. [Ipuknaka v oleHKa pe3yjabTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepnl pellleHUs ypaBHEHUU TpPEThel M YeTBEPTOM
CTENEeHEH pa3IoKEeHUEM Ha MHOXKHUTEITU™.

Pemenue qpoOHO-paIlmOHAIBHBIX YPaBHEHUH.



Perenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHE ¢ ByMsl IEpeMEHHbIMU U ero rpaduk. Pemenue cuctem IByX
JIMHEHHBIX YPaBHEHHUU C JBYMs IEpEMEHHBIMU. PelieHne cuctem IByX ypaBHEHHH,
OJTHO W3 KOTOPBIX JIMHEHHOe, a JApyroe — BTopod creneHu. ['paduueckas
UHTEPIPETALNs CUCTEMBl YPABHEHHM C IBYMS IIEPEMEHHBIMU.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crnocooom.

UucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOM IniepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKIUU

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoopaWHATHI
BEPIIMHBI 1apadoJIbl, OCb CAMMETPUHN apadOJIbL.

['paduku (YHKITHIA: y = Kkx, y = kx + b, y = X,
y =vVyy = &y ux cBolCTBA.

YHCII0BbIe H0CIe10BATEIbHOCTH H Nporpeccuu

[IoHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbsl N-ro viieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YUJICHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKONM M Te€OMETPUYECKOW MPOrpeccHii
TOYKAaMH HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIOHEHIHAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

IIJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHON PABOYEN ITPOI'PAMMEI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucua ¥ BIYMCICHUS

BoemonHsATh, codeTras yCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YHCIIAMH.

HaxoauTh 3HaYeHWs YHUCIOBBIX BBIPRKEHUN; NPUMEHSATH pa3sHOOOpa3HbIe
CHOCOOBI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUN, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4YMcend K Jpyroil (ImpeoOpazoBbIBATH
JNECATUYHYIO TpoOh B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSAI0YMBAThH PALIMOHATILHBIE YUCTIA.

OKpyrJsTh Yncia.



BBINONHATS IPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCIIEHUM, OLEHKY 3HAYCHUH
YU CJIOBBIX BBIPAYKCHHUIA.

BbITIONHATE JEHCTBUS CO CTENEHAMHM C HaTypalbHBIMH IOKa3aTesssMHu (C
OMOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOXKUTEIIW HATYpPaJbHBIX
qucedn.

Pemate mpocrteiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOIIIEHUEM  BEJIWYUH,  MPOMNOPLUUOHAIBHOCTBIO  BEJIIMYMH,  IPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YJbTAThl PEIICHUS 33/1a4 C YYETOM OIPAaHUYEHUH, CBSI3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
anreOpanyeckol TEpMUHOJIOTUENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TMPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrInonHITh MpeoOpa3oBaHusl 1[EJI0T0 BRIPAXKEHUSI B MHOTOUJICH MPUBEICHUEM
MOJIOOHBIX CIAaraéMbIX, paCKpbITHEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOWIEH, MPUMEHTH (DOPMYJIBI KBaJpaTa CyYMMBI U KBajpaTa pa3HOCTH (C OMOpoOi
Ha CIPaBOYHYIO HH(OPMALIHUIO).

OCyIeCTBIATh Pa3JIOKEHNE MHOTOYIEHOB HA MHOXKHUTEIM C TMOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOILEro MHOXKHUTENS, TPYNIIMPOBKHU CIIAraeMbIX, MPUMEHEHHUS
(hopmys COKpaII€HHOTO0 YMHOXKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAITHIO).

[IpumensTh npeoOpazoBaHKsl MHOTOWIECHOB ISl pEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX PEMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHus BeIpAXKEHUH (C ONOPOI Ha CIPaBOYHYIO HHGOPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
repexoa OT UCXOJAHOIO YPAaBHEHHsI K PaBHOCUIIBHOMY eMy. IIpoBepsTs, sBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

Nmets mpencraBieHrne o rpadUyecKUX METOJaxX NPH PEIICHUHM JIMHEHHBIX
YPABHEHHU U UX CHUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTU rpadvK JTUHEHHOTO YpaBHEHUS C IBYMS
MEePEMEHHBIMU; TIOJIb3YSACh IPAPUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHUS.

Pemiath cuctembl IByX JUHEHWHBIX YpaBHEHUU C ABYMS MEPEMEHHBIMHU, B TOM
gucie rpapuyecku (¢ omopor Ha aJiTOPUTM YUEOHBIX IEUCTBUN).

CocraBnaTh (1MOCie COBMECTHOIO aHalid3a) U pPellaTh JIMHEMHOE ypaBHEHHE
WM CUCTEMY JIMHEHHBIX YPaBHEHWI MO YCIOBHUIO 3aJadyM, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H [TOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. ®yHKUuu

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3allMChIBATh YHCIIOBBIE NMPOMEXYTKH HA



anre0pandecKoMm s3bIKe.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TPaPUKH JTUHCHHBIX yHKINH. CTpouTh rpaduk GyHkimu Y = kX + b,

OnuceiBaTh € TOMOUIBI0 (PYHKIIMIT HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEeIUYMHAMU ([0 AJITOPUTMY Y4EOHBIX NEUCTBHIf): CKOPOCTb, BPEMs, PACCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTD; MTPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonutb 3HaueHne PyHKIIMHU 10 3HAUEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBiIeHHUA M aHaIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(DOPMALIHIO U3 TPa(UKOB peaTbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

8 KUIIACC

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HadaJbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS U BBIUMCIEHUHN; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpumMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
npocTeiiiie npeoOpa3oBaHUsl BBIPAXKEHUM, COJEpKAlIMX KBaJpaTHbIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJIBIIMX M MaJbIX YHUCEN C MOMOIIBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanyecKue BbIPpAKEHUSA

[IpumMeHATP TOHATHE CTENEHW C  LEIbIM  I0KA3aTeJeM,  BBIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX CTENEeHW C LEeJIbIM MoKa3zaTeineM (c
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(MOPMAIIIH).

BBIMIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUs palMOHATBHBIX
BBIPQXXEHUI HAa OCHOBE IMPaBWJI JACHCTBUM HAJl MHOTOUJIEHAMH U alreOpanvyecKUMHU
JTPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM IJI pELICHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATTLHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHelHbIe, KBaIpaTHbIC YPABHEHUS (C MCIOJIb30BAaHUEM CIPABOYHOI
uH(pOpMAIMK) U palMOHANLHBIC YPAaBHEHHsS, CBOMSIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHHM C ABYMsSI IEPEMEHHBIMU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHMS YPABHEHWU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM TpaduuecKkux npeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHCTeMa YPAaBHEHHMM pelIeHUs, €CIM MUMEET, TO CKOJbKO, W Mp.) C
OMOPOi HA aNTOPUTM YUEOHBIX ACUCTBUH.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3a7auu K e€ anredpandeckoit
MOJENN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4y MTOJTYYEHHBINA PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKU; PEIIATh



JTUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduueCcKyro
WJUTFOCTPALMI0 MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIC TOHATHUS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENsATh 3HaueHUE (PYHKIMU TIO0
3HAYEHUIO apTyMEHTa; ONPEACIATh CBOMCTBA PYHKIUMU 1O €€ rpaduKy.
Crtpoutsb rpaduku d5eMeHTapHbIX QYHKUIUNA BUA , Y = X, y= X, y = \/;( VY=

k; onuceIBaTh CBOKWCTBA YKMCIIOBOM (pyHKIMH 110 €€ rpaduKy (IIpU HEOOXOIMMOCTH C

X ~
HaIpaBJISIOIEH TOMOIIBIO).

9 KJIACC

Yucaa v BIYMCICHUA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonHaTh apudmMeTnueckue IeUCTBHS ¢ PAlMOHATBHBIMU YKCIaMU, cOYeTast
YCTHbIE WM THMCHBMEHHBIE MPUEMBI, BBIOJIHATh BBIYUCICHHS C WPPALUOHAIbHBIMU
YU CIIAMU.

HaxonuTth 3Ha4eHUs CTENEHEN € LIeJIbIMU MTOKa3aTeIIMU U KOPHEH; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasiTe JNEUCTBUTENBHBIC YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTATa
BBIYMCIICHHU, OLICHKY YHCJIOBBIX BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHEHBIE M KBAaJpaTHBIE YPAaBHEHUS, YPABHEHMS, CBOISIINECS K HUM,
npocTenie qpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mnpocTediine CHCTEMBI JABYX JIMHEMHBIX YPAaBHEHUU C JABYyMs
IIEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO YypaBHEHHUE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemate mnpocTedme TEKCTOBBIE 3a/layd  alreOpanyeckuMm CrocodooM ¢
MOMOILIBIO COCTAaBJIEHUS YpPaBHEHUS WJIM CHUCTEMBbl JBYX YpPaBHEHHH C JByMs
MEPEMEHHBIMHU.

[IpoBOAUTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHHM M CUCTEM YpPABHEHHM, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS], €CJIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHENHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELICHNE HEPaBEHCTB Ha YHUCJIOBOW NPSIMOM, 3allMChIBATh PELIEHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO; MU300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSAMOi1, 3aIIUCHIBATh PEIICHNUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKUIMHA

Pacnio3naBaTh (QyHKIMM H3y4YEHHBIX BHUJIOB. IloKa3blBaTh CXEMATHUYECKH
pacIoyioKEHUEe Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB ¢GyHKmud Buma: y = KX,

y=kx+b,,y=ad +bx+c,y=x}y = VeV = & B 3aBMCUMOCTH OT 3HAYEHHI
X



K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpoute M u300pakaTh CXEMaTHYECKH TIpadUKU KBAIPAaTUUYHBIX (DYHKLHH,
OIKCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (YHKIUI 110 UX rpaduKam.

Pacno3HaBaTh KBajpaTHUHYH (DYHKLIHIO O (QopMmyse, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacnio3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
CIoc00ax 3aaHusl.

BbIMONMHATE  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMyn N-TO  4ieHa
apu(MeTHuyecKo MW TeOMETPHUYECKOW MPOrpeccuil, CyMMBI MEPBBIX N 4IeHOB (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIHUIO).

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMU IOCIEJOBATEIBHOCTAMH, B TOM
quClie 33Ja4d U3 PEAIbHOM KM3HU (C MCHOJB30BAHUEM KaIBKYJISITOPA, LUQPPOBBIX
TEXHOJIOTHH).

PABOYASI ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUSI».
7-9 KJIACCBI
Hesan u3yuyeHus y4e0HOro Kypca

O6mme uenu u3ydeHus ydyeOHoro kypca «l'eoMeTpus» TMpeACTaBICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypPOKaxX I€OMETPHUH
oOyyYarolmuiicss y4uTCsd TPOBOJUTH JOKa3aTEIbHbIE PACCYXJCHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIIOUEHHUs, JOKa3blBaTh HWCTUHHBIC YTBEPKACHUS M CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYXKICHUSI «OT MPOTUBHOIOY», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (PopMyIupoBaTh OOpaTHBIE yTBepKIeHus. B oOyueHun
YMEHHIO pacCyX JaTh COCTOUT Ba)XHOE BOCHHUTATEIBHOE 3HAYEHUE W3YyUYCHUS
r€OMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHONW MaTEMaTUYECKOU IIKOJIE.

Btopoii uenpi0 HU3ydeHUs TE€OMETPUU SABJISIETCA HCMOJb30BAaHUE €€ Kak
MHCTPYMEHTA TpPU PEUICHWH KaK MaTeMaTUYECKUX, TaK M NPaKTHUYECKUX 3a/ady,
BCTPEUAIONIMXCS B peallbHOM  KU3HM. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIUTENIbHAS JUHUS B W3YYEHUU TE€OMETpUM B IKoyie. JIJIsi 3TOro y4duTento
PEKOMEHIYETCS noaOupaTh 3a7a4uu MPAKTUYECKOTO Xapaktepa s
paccMaTpUBaEeMbIX TE€M, YYUTh OOYyYalOIMXCS CTPOUTh MaTeMaTHYECKUE MOJIENU
peabHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCICHUS UM  OIICHUBATh
aJIeKBaTHOCTh TIOJYYEHHOr0 pe3yibrata. KpaliHe BaXXHO NOMUEPKUBATH CBS3U
FEOMETPUU C JAPYTUMHU TpeAMEeTaMH, MOTUBUPOBATH HCIIOJIB30BATh OINPEICICHUS
reoMeTpUYEeCKUX (UTyp U TOHATHH, TEMOHCTPUPOBATH MPUMEHEHHUE IMOJYyUYCHHBIX
yMeHUH B (PU3MKE ¥ TEXHUKE. ITU CBSI3U HanboJiee IpKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpruueckue cooTHoweHus», «Merox koopauHat» u «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeObHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypce
«I"'eomeTpus», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PA3IENbl COAEPIKAHUA:



«l'eomeTpuueckue ¢Gurypsl M UX CBOMCTBa», «M3MmepeHune reoMeTpuuecKux
BEIUYMH», a Takke «JleKapTOBBl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb,
«/IBuxenus mnockoctn» U «lIpeodbpazoBanus mo1o0us».

VY4eOHbIN TUIaH npeaycMaTpUBaeT U3yuyEeHUE F€OMETpPUM Ha 0a30BOM YPOBHE,
UCXO/Asl U3 HEe MeHee 68 yueOHbIX 4acoB B Y4YEOHOM TIoJly, BCETO 3a TpU roja
o0yueHus — He MeHee 204 Jyacos.

COJEP)XAHUE YUYEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYUEHUST)

7 KJIACC

Hauvanenbie nonsATus reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToJu. Buabl
yriaoB. BeprukanbHble H  CcMexHBIE YyIUIBl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiebHOCTh U EPIEHUKYISIPHOCTD IIPSIMBIX.

*Cummerpuunble  ¢Gurypel. OCHOBHBIE CBOICTBAa OCEBOMU CI/IMMCTpI/II/I*z.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTMHEHKHA™.

TpeyronpHuk.  Bpicora,  MenuaHa,  OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHMM TPEyroibHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U NMPU3HAKU PABHOOEIPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHUKA.
BHemHue yriel TpeyroiabHUKA.

[IpssMOyroJibHBIA ~ TpeyroibHUK. (CBOWCTBO MeAWaHbl MPSAMOYTOJBHOTO
TPEyTOJIbHUKA, POBEAEHHON K rurnoreHnyse. [IpusHaku paBeHCTBA NMPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpSIMOYTOIBHBIN TPEYTONBHHK C yriioM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYTOJIbHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOH, Teopema O OoJblIeM yrie M OOJbUIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTprueckoe MecTo ToueK.™ buccekTpuca yria W CepelUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa UM JIHAMETP, HUX CBOMCTBA. B3amMmHOe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHast M cekymias K OKpPYXKHOCTH.
OKpyXHOCTb, BIIMCAaHHasg B Yroi. BhnucaHHas © oONHMCaHHas OKPYXHOCTH
TPEyTOJIbHUKA.

8 KVIACC

YerpipéxyronpHuku. llapammenorpamm, ero npus3Haku U cBoucTBa. HacTHbIE
cllydad MapaiieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaapar), UX NpU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © MPHU3HAKHU.
IIpssmoyrosibHas Tpanenus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

2 3,H€CI) u gaJjice * * 0003HAYCHEI TEMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3BHAKOMUTECIILHOM IUIAHEC. Heaaror
CaMOCTOATCIILHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuala.



Teopema dasneca u TeopeMa 0 IPONOPIUOHATBHBIX 0Tpe3kax. CpeaHue JIMHUU
TpPEyToJbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kod(dduiment mnomodus. [IpusHaku mog00Us
TpeyroibHUKOB*. [IpruMeHeHne nogo0us Mpu peieHuy MPaKTUYECKUX 3a/1ad.

CpoiictBa miomanei reomerpudeckux ¢uryp. Dopmynsl aias IUIOMIAAH
TpPEYroJibHUKa, NapajienorpamMma, pomoOa u Tpaneuud. OTHOUIEHUE IUIOLIAACH
OoJ00HBIX (GUTYP.

Brruncnenne mmomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pereHun
MPAKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yrja MpsIMOYTOJIbHOTO TPEYroJIbHUKA.
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKHE (PYHKIIUU YTIIOB
B 30° 45° u 60°.

BrnucaHHbIe U LIEHTpPaJbHbBIE YTJIbl, YTOJ MEXK]y KacaTeIbHOW U XOPJIOH. YTJIbI
MEXKJy XOpAaMU M CEKylIMMH. BrucaHHbIE M ONHCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumHoe pacrnonoxenue AByx okpyxHoctei. Kacanuwe okpyxknHocreid. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yraoB or 0° go 180°.  OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEAECHUS.

Pemenne tpeyronpHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCTOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nogodus. [lono6ue coOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa o Ipou3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, gmuHa  (MOAyJib)  BEKTOpa,  COHAIMpPaBJICHHBICE  BEKTOPHI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3inoxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS TIPSIMOU™ M OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUECHUE OKPYKHOCTEH U IpsIMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYy)HOCTH. ['pagycHast u pagnaHHas
Mepa yrjia, BBbIYMCICHHE JUIMH Jyr OKpyxHocTed. Ilmomans kpyra, cekropa,
CerMeHTa.

*JIBMOKeHHsI TUIOCKOCTH W BHYTPEHHUE CUMMETpUH (QUryp (dreMeHTapHbIe
npeacrasienus). [lapannensHbiii nepenoc. [ToBopot™.



I[NTAHUPYEMBIE INIPEIMETHBIE PE3VJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUS» (TTO
I'OJAM OBbYYEHMN )

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHUsl JIOJDKHO OOecredrBaTh JOCTHKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH YEPTEKU IO
YCIIOBHIO 3ajauyu. M3MepsATh JMHEHHBbIE M YIVIOBBIE BeJWYMHBL. Pemars 3agaun Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jenarb rpyOyl0 OLIEHKY JMHEHHBIX M VYIJOBBIX BEJIMYMH NPEIMETOB B
peanbHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB IO NOPSAJIKY BETUUUHBI.

CtpouTh YepTeXH K TIE€OMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSALIUE BOIPOCHI U/UIIM aJIrOpUTMa YUYEOHBIX IEUCTBUIN).

[lonp30BaTbCd TPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEILICHUN 33]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, TPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOI'O TPEYTOJIBHHKA, B
pELIEHMM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HaIIAIHOCTH
1/unu BepOabHON OTIOPHI).

Omnpenensrs napajjieNbHOCTh MPSMBIX C MIOMOILBIO YTJIOB, KOTOpbIEe 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOULIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOHU.

PemaTe 3a1aumn Ha Ki1eT4yaTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NPU MEPECEYEHUU ABYX
MapajuIeNIbHBIX NPSAMBIX CEKyllel. Pemars mpakTHyecKue 3aJadyd Ha HAXOXKICHUE
YTJIOB.

MMeTs npencTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyJIUpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. YMETh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHnny 3aaa4.

OpHEHTHPOBATHCS B MOHATHSX: ONKMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCT,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJISAPBl K CTOPOHAM TPEYTrOJIbHUKA NEPECEKAIOTCs] B OJHOM
TOYKE.

OpueHTUpOBaTbCS B NOHATUAX U ONEpPUpPOBaTh Ha 0a30BOM YpOBHE:



KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEpPIEHAUKYJISAPHOCTH KacaTeJIbHOU H
paanyca, IpOBEAEHHOTO K TOUKE KACaHUSI.

NmeTh mnpencTaBieHHE O MPOCTEHIIMX TE€OMETPUUECKHUX HEpPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOIIBIO ITUPKYJIA U
JIMHEUWKH.

8 KVIACC

Pacrio3HaBaTh OCHOBHBIE BHIBl  YETBHIPEXYIOJBHUKOB, HX  DJIEMEHTHI,
II0JI30BAThCS UX CBOWCTBAMM IPU PEIICHUH N€OMETPUUYECKUX 3a/1a4.

OpHEeHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MENHWAH TPEYroJIbHUKA
(meHTpa Macc) B pelIeHUH 3aad.

BnaneTs nmoHsATHEM CpeAHEN JTMHUM TPEYroJbHUKA U TPpaleluu, IPUMEHSITh UX
CBONCTBA IIPU PEUICHUH MPOCTEUIINX I'€OMETPUUYECKUX 3a1a4. VIMeTs npeacTaBieHue
o teopeme daseca u TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTH).

[IpumeHsATh TNpuU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbess Teopemoit Iludaropa st pemieHHss TeOMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4.

Brmagete DOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
IIPSAIMOYTOJIBHOTO TpPEeyroiabHUKaA. 1lob30BaThCsl 3TUMU MOHATHAMM JUISL PELICHUS
MPAKTUYECKUX 3aj1a4 (py HEOOXOJUMOCTH C OMOPOM Ha aIrOPUTM IPABUIIA).

Boruucnate  (paznuyHbiMH - criocoO0amu) (C OMOpOM  Ha  CHPaBOYHYIO
uH(pOpMaIMIO) IUIOIIAb TPEYTroJdbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0NB3yACh, T/I€ HEOOXOAUMO, KAIbKYJIATOPOM). [IpuMEHsATh NMoJly4eHHbIE YMEHUS B
MIPAKTUYECKUX 3a7a4aXx.

Brnanerp NOHATHAMM BIMCAaHHOTO M IEHTPAJIBHOTO YIJIA, HCIOJIb30BAThH
TEOpPEMBbl O BIHMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKyLUIUMHU) U yIie MEXIY
KacaTeJIbHOM M XOPAOM NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKUX 3a1a4.

Bnanets NOHSATHEM ONKWCAHHOTO YETBIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUHU IPOCTEUIINX 3a4ad.

[IpuMeHATh MOJIy4eHHbIE 3HAHWS Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33]1a4 pealbHOU KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpUMEHEHHEM TMoJ00Us U  TPUTOHOMETpUM  (MOJIB3YACh, TE€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJIUTh C UX
MIOMONIBI0 PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJbHOTO TPEYroJbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISATOPA) JJIMHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAYCHHM.

[Tonb3oBaThes GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM



TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIUEHHA MEXAYy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMH (C OIOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3INYHBIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY), TPUMEHATh HX IpHU
pELICHUH NPOCTEHIINX FEOMETPUYECKHX 3a/1a4.

Bnaners nonatusMu npeoOpa3zoBaHus M0A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbIX ¢uryp. Ilomp3oBaTbes cBoOMCTBaMHM 1MOJOOMSI MPOU3BOJBHBIX (QUTYD,
YMETh BBIYHMCIATH IJIMHBI U HAXOAUTHh YTl y MOMOOHBIX ¢Guryp (o airoputmy
yueOHbIX aAeiicTBuii). [lpuMeHsTh cBOWCTBa MOAOOMS B MPAKTHUUECKUX 3ajauax.
YMeTh NPpUBOAUTH MIPUMEPHI MOJA0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaThCsA TeOpeMaMHu (IO BU3yallbHOW OINOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpamMH, MOHUMAaTh HX TE€OMETPUYECKUA M (U3HUECKUI
CMBICI, NPUMEHATh HMX B PEIICHUHM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB [IUIsl HAXO0XKJACHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagete NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI JIyTH OKPYKHOCTH M PaJMAHHOM MEPBI YIVIA, YMETh BBIYMCIITH IUIOLIA/b
Kpyra u ero uacreil (c omopoil Ha cmnpaBouHyr uH(popMauuio). Ilpumenars
MOJIyYeHHbIE YMEHUS B MPAKTHUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpHHM (UTyp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJEINN JJIA 33a]lay peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TO0J00MS M TPUTOHOMETPUYECKUMX (PYHKUUH (MOJB3YSACh, TIE
HEO0OXO0IMMO, KAIBKYJISITOPOM).

PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KJIIACCBI

Hesu n3yueHust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHUYCCKUX MPUIOKECHUN, TaK U
UX ponu B oOpa3oBaHWW. KaKIplii 4YeJOBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A UIsi 000CHOBAHHOTO NMPUHSATHS PCIICHUS B
YCIIOBUSIX HEIOCTaTKa WM M30bITKa HHPOPMAIIMA HEOOXOIUMO B TOM YHCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIIIeHuE. IMEHHO mosTOMY
OCTPO BCTaja HEOOXOAUMOCTH CGHOPMHPOBATH y OOYYAIOIIMXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3I1P, GyHKIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0 B ceOsl B
KaueCTBe HEOThEMJIEMON COCTABJISIONICH YMEHHUE BOCIPUHUMATh U KPUTHUECKH
aHAIM3UPOBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMATh
BEPOSTHOCTHBI XapaKTep MHOTHX pEaJbHBIX IIPOIIECCOB M 3aBUCUMOCTEH,
NPOU3BOANTH IMPOCTEHIINE BEPOATHOCTHBIE PACYETHl. 3HAKOMCTBO C OCHOBHBIMH



MpUHIMTIaMU cOOpa, aHallu3a U TPEICTABIICHUS JaHHBIX U3 PA3INYHBIX cep KU3HU
o0l11eCTBa U TOCyAapCTBa MPUOOIIAaeT 00yJarouXcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mnporpammbl yueOHOro Kypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOHM IIKOJIBI BBIJIEJICHBI CIIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«lIpeacraBneHne JaHHBIX H  ONUCATENIbHAs  CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBneHne JaHHBIX U ONMUCATENbHASI CTATUCTUKA)
CITY’KUT OCHOBOH 115 (hopMUpOBaHUS HABBIKOB PabOThI ¢ UHPOPMAIIUEH: OT YTCHHS U
WHTEpHpeTannn WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax u
rpadukax g0 cOopa, MPEACTAaBICHUS U aHalW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTATUCTUYECKUX XApPAaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ 1aHHBIMH,
oOyuatomuecs: ¢ 3[1P yuyarcst c4uThIBaTh U MHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH IMPOCTEUIINE THUIIOTE3bl, Pa3MBIIUISATh HaJ
(dakTOpamMu, BBI3BIBAIOIMMUA HW3MEHUYHUBOCTb, W OIICHMBaTh MX BIUSHUE Ha
paccMaTpyUBaeMble BEJIMUUHBI U IIPOLIECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHJICHIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU IS U3YUYCHUS
Teopun BeposTHocTed. bombioe 3nauenue miia obyuaromuxcs ¢ 3I1P 3necy umerot
MPAKTAYECKUE 3aJaHUS, B YACTHOCTU OIIBITHI C KIIACCUYECKMMHU BEPOATHOCTHBIMU
MO/JICIISIMU.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONoOA00UsS CIIy4yaHOTO
coObiTus. [Ipu n3yuenun kypca oOydaromuecs ¢ 3I1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIyYallHbIX  JKCIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  MCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJISIIOIIMMHM  CTaBUTh M peIIaTh OoJjiee CIOXKHBIE 3aaaud. B Kypc BXoasT
HAYAJIbHBIE TPEACTABIEHUS O CIy4YalHbIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OIEpalUsIMU  HAJ  MHOXECTBAMH,
pacCcMaTpyUBalOTCA NOPUMEPBl NPUMEHEHHUsS Il pELIeHUs 3a7ad, a TakkKe
MCIIOJIb30BAHUS B IPYTHUX MAaTEMATHUECKUX Kypcax v YYeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 kmaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBI
BXo#sAT pazgensl: «lIpeactaBneHre MAaHHBIX UM ONUCATENIbHAs CTaTUCTUKAY,
«BeposaTHocThY; «IneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha wm3ydenue nanHoro xkypca OoTBOAWT | y4eOHBINM Yac B HENETIO B TECUCHHE
KaXkoro roja o0ydenus, scero 102 yueOHBIX yaca.

COHEPXXAHUE YUYEEHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I10
I'OAM OBYYEHUA)

7 KIIACC

[IpencraBieHre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHEHHUE



Ta0HIl, YTEHNE U MTOCTPOSHUE TuarpaMm (CTOIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peaibHBIX MpolieccoB. M3Bneuenne nHpopManuu U3 Iuarpamm u
Ta0JIMII, UCTIONB30BAHNE U UHTEPIPETALIUS TAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAaHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HaumOoJbIIee W HaWMEHbIee 3HAueHUs Habopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CrydailHeIN 3KCIEpUMEHT (OMBIT) W ClaydailHOe coObITHE. BeposTHOCTh u
gacTtoTa. Posib MaloBEpOSATHBIX U MPAKTUUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJE U
B 06ImecTBe. MOHETA U HIpalbHAs KOCTh B TCOPHH BEPOSTHOCTEH*”,

*I'pad, BepmmHa, peOpo. Cremnenp BepuuHbL. Yucno pédep M cymMmapHas
crenenb BepunH. [IpencraBnenue o cBs3zHoctu rpada. Llemm u muxmbel. Iyt B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorpio rpadoB™.

8 KJIACC

[IpencraBnenne TaHHBIX B BUE Ta0NHILI, TUarpaMm, rpa)uKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXeCTBO. Omnepauum Haj
MHOKECTBaMU: OOBEANMHEHHUE, NIepeceueHne, nonoiHenue. CBoMCTBa onepauuid Haj
MHO>KECTBaMU: IIEPEMECTUTENIBHOE, COYETaATEIBHOE, pacIpeneIuTeNbHOE,
BKJItOUeHus. Vcnonb3oBaHue Trpauueckoro MPEACTaBICHUS MHOXECTB IS
ONMCAaHMS PEATBHBIX ITPOLIECCOB U SABJIICHUM, ITPH PEILICHUY 3a]1a4.

*M3mepenne paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIJIOHEHUE
YHCJIOBBIX HA00OPOB. JlnarpamMma pacceuBaHus ™.

OneMeHTapHble CcOOBbITHS  ciay4ailHoro omnbiTa. CiydailHble  COOBITHS.
BepositHocTH cOObITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Crnyuaiinbiii BBIOOp. CBSA3b MEX]ly MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBa J€pEBbEB: E€IMHCTBEHHOCTh IyTH, CYIIECTBOBAHHUE
BHUCSIYEH BEpILIMHBI, CBSI3b MEXKJY YKCIOM BEpIIMH M yuciaoM péodep. IlpaBuio
yMHOXeHUsI. Perienue 3a1ad ¢ moMouisto rpados.

[IpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObeAUHEHHE WU
nepeceueHre  coObituii.  HecoBmectHble  coObiTusi.  @opMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIJIOBHAsE BEpOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
coowiTusa. [lpencraBneHue skcnepuMeHTa B BUAE JepeBa. PemieHuwe 3agad Ha
HaxO0XXJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIy4YalWHOIO JKCIIEPUMEHTA,
auarpamm Jitnepa™.

9 KUIIACC

[IpencraBnenre  maHHBIX B BHJAE TaOnWI, Jauarpamm, Tpadukos,
WHTEpHIpeTanus JaHHbIX. UTeHHWEe W MOCTpoeHue Tabnwil, auarpamm, rpadukoB 1O
pEAIbHBIM JJAHHBIM.

3 3,H€CI) u gaJjice * * 0003HAYCHEI TEMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3BHAKOMUTECIILHOM IUIAHEC. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



[lepectanoBku u (akropuan. CouyeTaHuss ¥ 4UCIO coueTaHuil. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BepOsITHOCTh. CiydalHbI BBIOOp TOYKU M3 (QUTYpHl Ha
TUIOCKOCTHU, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIIbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuin.

CnydailHasg BeIMYMHA W PaCHpEAcsICHUE BEpOsATHOCTEW. MaremaTuyeckoe
oxumanue u  gucnepcus. [Ipumepbl  MaTeMaTHYECKOTO  OKHMJIAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaThudeckoe OXUIAHHUE U
JUCIIEPCHUS CIIy4alHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymmy.

[Tonarue o 3akoHe OOJbIIMX yucen. M3mMepeHue BEpOSITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEI B IPUPOJIE U OOIIECTBE.

IIJTAHAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOTPAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (ITO TOJAM OBYYEHHA)

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTh U CTAaTUCTUKA» B 7—
9 Kkiaccax XxapakTepU3yrOTCs CIEAYIOIUMUA YMEHUSMHU.

7 KIIACC

Yurate uHHPOpMAIMIO, MPEICTAaBICHHYIO B TaliMlax, Ha Jguarpammax;
NpEJICTaBIsATh JaHHblE B BHUAE TaOJUL, CTPOUTh JAMATPAMMBI (CTOJIOMKOBBIE
(cTronbuatkie) U KPYroBbI€) IO MAacCUBaM 3HAYEHHU (C MCIIOIB30BAHUEM 3PUTEIBHON
HaIJISIIHOCTH W/WH BepOaIbHOM OMOpHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATh  peajbHbIE  YWUCIOBBIE  JIAHHBIE,
Mpe/ICTABJICHHbIE B TA0JINIIAX, HA IUarpaMmax, rpaukax.

OpueHTHpOBaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTHuyecKoe, MeAraHa, HauOoblllee 1 HAMMEHbIIEee 3HAUYEHUs, pa3Max.

NmeTp mipencraBieHWE O CIIy4YaHOM MW3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(¢u3NyYeCKUX BEIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; HUMETh NPEICTaBICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KVIACC

W3Bnekate U mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEICTABICHHYI0 B BHUJE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIC B BHUJE TaOJHWII, JUarpam,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIN3a JJAHHbBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTeyiel: CpeIHUX 3HAYEHUH W Mep pacceuBaHus (pa3max, [UCIepCcHs u
CTaHJIAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pe3yiabTaraM U3MEpeHud U HaOmoAeHuN (C  HCMIOJb30BaHWEM 3PUTEIHLHOMN
HarJIsiTHOCTH W/WUM BepOabHON OTIOPHI).

HaxonuTh BEpOSATHOCTH CIIy4ailHBIX COOBITUM B ONBITAX, 3HAsk BEPOATHOCTHU



AJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B ONBITaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSMH (C HCIOJB30BAHUEM 3PUTEIBHON HATJISAHOCTH W/WIH
BepOaIbLHON OTOPHI).

HmeTs mpenctaBieHHe O TpadUUecKuX MOJCNAX: JEPeBO CIYYaiflHOTO
AKCIIEPUMEHTA, AUarpaMMbl DUJiepa, YUCIOBasl MPsMast.

OnepupoBarh MOHATUSAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIOJTHSTH OTNIEpAIMK HaJl MHOKECTBAMHU: 00BbEIMHEHHE, IIEPECCUCHNE, JOMOHEHHUE;
MEPEUYNCIATh  DJEMEHTHI MHOXKECTB, TPUMEHSTh CBOWCTBA MHOXECTB (C
WCITOJTh30BAaHNEM BU3YaJIbHOM OTIOPHI).

HNmeth mpencraBieHue 0 TpauuecKoM TPENCTaBICHUE MHOXKECTB M CBS3EH
MEXy HUMH JIJISI ONTUCAHUS MPOIIECCOB U SIBJICHUH, B TOM YHCJIC TIPU PEIICHUN 33714
U3 JIPYTUX YICOHBIX TPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekats U mpeoOpa3oBeIBaTh HHGOPMAIINIO, IPEJCTABICHHYIO B Pa3IMYHbBIX
MCTOYHHMKAX B BUJE TaOJHI, TUarpamm, rpaukoB; MPEJICTABIATh JAHHbIE B BHJIE
Ta0IuILl, TUarpaMm, rpapuKoB.

Pemate mnpocredimime 3agaud OpraHW30BAaHHBIM IEPEOOPOM BAPUAHTOB, a
TaK)Ke€ C MCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HmeTs mpencraBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX MAJIi MAacCHBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIIE IHOJIB3YSACh
pe3ynbTaTaMyu MPOBEIEHHBIX U3MEPEHUM U HAOMIOACHUH (C OTIOPOM HA CIIPABOYHYIO
uH(dOopMaIuio).

HaxonuTh BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX
WCTIBITAHHUM JI0 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTs mnpencTaBieHWE O CIy4YalHOM BEJIIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW W3MEHYMBOCTU W O POJIM 3aKOHA OOJIBIIMX YHUCET B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe IIaHUPOBAHME U KOJIMYECTBE YACOB, OTBOJAMMBIX HA OCBOEHHUE KAXKIOW TEMbI y4eOHOro MpeameTa
«MaremaTuka» (enepaabHOM alalNTUPOBAHHOM OCHOBHOM 00pa3oBaTeNIbHOM MHPOrpaMMbl OCHOBHOTO — OOILIEro
o0pa3oBaHMs 00YYAIOIIUXCS C 33JIEPKKON IICUXUYECKOT0 Pa3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIUM pPa3/IeIOM
denepanbHON paboueil mporpammbl ydueOHOro mnpeamera «MaremaTuka» oOpa3oBaTEIbHOM MNpPOrpaMMbl OCHOBHOI'O
obmero ob6paszoBanus. Ilpu srom OpraHusanuss BOpaBe caMa BHOCUTh M3MEHEHMsI B COJEpXKAaHUE M pacHpelesieHue
yuyeOHOro martepuaina mo rogaMm oOydeHHs, B IOCIEIOBATEIbHOCTh M3YyYEHHUS TEM M KOJMYECTBO 4YacOB Ha OCBOEHHE
KOKIOW TEeMbl, ONpPENEICHUE OpraHu3allMOHHBIX (opM o0ydyeHuss U T.n. OOOCHOBAHHOCTh JAHHBIX W3MEHEHUU
omnpezensieTcss BbIOpaHHbIM  oOpa3zoBarenbHOM  opranu3zanumeil YMK, uHIuBUOyalbHBIMH — NCUXO()HU3UYECKUMU
0COOEHHOCTSIMU KOHKpeTHBhIX oOydaroumuxcsi ¢ 3IIP, creneHpio YCBOEHHOCTM UMH YYEOHBIX TE€M, PEKOMEHAALMSIMU 10
oTOOpy M ajantanuy yueOHOro MaTepuaa o MaTeMaTuKe, MpeAcTaBiIeHHbIMU B [[0SCHUTENbHON 3aInCKe.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHUS)

7 kaacc (He menee 102 )

HasBanmue
pasnaesa (TemMbl)
OcHoBHoOe coJepkaHue OcHoBHbIE BU/IbI 1eSIT€IbHOCTH 00y4YaI0IMXCs
Kypca (4uci10
4acoB)

Yucna u [TonsiTHE panoHaNbHOIO YHCIA. CucremaTu3upoBaTh u oboramars 3HAHUSA

BBIYHCJICHHS. Apudmernueckue NAEHCTBHS € PALMOHAIBHBIMM YHCIAMH. | OOBIKHOBEHHBIX U JECSITUYHBIX APOOSX.

PaunonanbHbie CpaBHeHue, ynops104iBaHIe pallMOHAIBHBIX YHCEN. CpaBHHMBATBH U YHNOPSA0YMBATH APOOHU, IPeoOPa30BbIBas MPH

yHcaa CreneHb ¢ HaTypaJlbHBIM IIOKA3aTEJIEM. HEOOXO/JUMOCTH  JIECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 4) Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PeabHOU |OOBIKHOBEHHbIE B JECSTHUYHBIE, B YACTHOCTH B OECKOHEUHYIO
MIPaKTUKH. JECATUYHYIO IpOOb.
IIpuzHaku  nenMMOCTH,  pasiokeHuss Ha  MHoxutTend |[IpuMeHsiTeh  pa3HooOpa3Hble  CcHOCOObI M NPHEMBI
HaTypaJIbHBIX YHCEIL. BbIYHCJIEHUS 3HAYeHUIl JPOOHBIX BbIPasKeHMH, COACPKAIINX




IIpsimas

n

oOpaTHas

OOBIKHOBEHHBIC H  JCCATUYHBIC JpOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO NIECATUYHON, IPUBOJUTH BBIPAXKEHUE K (opMe,
HaumOosee yaoOHOM U1  BBIYMCICHUH, IPEoOpa3OBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHUE W JICTICHUE ICCITHYHBIX
Jpo0OeH K IEHCTBUAM C LEIBIMU YHCIaMH (IIPH HEOOXOUMOCTH
C HaMpaBJISAIOUIEH TOMOILBIO).

IIpuBoaMTL YHMCIOBBIE U OYKBEHHbI€ NMPHMEPHI CTEICHHU C
HATYpaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWS
CTEIEHU M ITOKa3aTeNs CTENEHU, HAXOJWTh 3HAYEHUs CTENeHer

Biza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCJI0) C OMOPOI HAa CIIPABOYHYIO HH(POPMAITHIO.

ITonumare cMbICa 3aMHCH 0OJBIIMX YHCET € IOMOIILIO
AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
peajbHbIX CHTyalHsX.

IpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

Pemare mpocreliude 3aAa4yd  Ha  4YacTH, IIPOLIEHTEL,
IPONOPLMH, HA HaX0XJI€HHE ApoOH (IPOLIEHTa) OT BEJIHMUYUHBI U
BEMYUHBI 10 €€ apoOu (mporeHTy), Apobu (MpoleHTa),
KOTOpBIM COCTaBIIsE€T OJHA BEIWYMHA OT Apyroil. IlpuBoauTs,
pa30upaTh, OEHNUBATH PA3JINYHbIC PEILICHUS, 3aMUCU PEILICHUIN
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M O00BSACHATH, ONMPAsACh HAa OIPEICIICHU,
OpsMO MPOMOPLMOHATIBHBIE W 00paTHO NPONOPLUOHAIbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye nmpakTHKO-OPHEHTHPOBAHHBIC 3aJadM
HA  Apo0M, TNPOLEHTbl, TNPAMY0 U  00paTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLHH.

Auredpanyeckue

Peanburie 3aBUCHUMOCTH.
MPOMOPIIMOHAIIBHOCTH.
bykBennsie BBIPAKECHUS.

IlepemeHHBIE.

Homyctumsle

Osaapgersn Ha 0azoBoM YPOBHeE anreOpanyeckoi




BbIPAKCHUA
(27 v)

3Ha4YeHUs NiepeMeHHbIX. DopmyIbL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXEHHH, paCKpPbhITHE CKOOOK
Y TIPUBE/ICHUE TTOI00HBIX CIIaraeMbIX.

CBoiicTBa CTENIEHU C HATYPAJIBHBIM [T0OKa3aTEJIeM.
MHOrouseHsl. Cnoxenue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIEHOB.  DOpMyNbl  COKPAIIEHHOTO  YMHOKCHHS.
Pa3no)xeHre MHOro4JI€HOB Ha MHOXKHUTEIIN.

TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITb €€ B IIpoliecce
OCBOCHMsI yUeOHOI0 MaTepuana.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKEHHMH IMPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOJIHSATH BEIYUCIEHUS 110 (popMysiam.
BbInoHATHL TPeoOpa3oBaHus EIOT0 BBIPAKEHHUSI B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BhInoIHATL YMHOXXEHHME OJHOWIEHA HAa MHOIOWICH H
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMysbl KBajpaTa
CyMMBl M KBajpara pa3HOCTH C OIIOpOM Ha CIPABOYHYIO
nHpopManuo.

OcymecTBAATh Pa3jI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOMKUTENS, IPUMEHEHHUS
bopMynBl  pa3sHOCTH KBaApaToB, (HOpMyNT COKpAIIEHHOTO
YMHOXXEHUS C OIOPOil Ha CIIpaBOYHYIO HH(POPMALIUIO.
I[IpumensiTe 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHUS
pa3IMYHBIX 3aJad W3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTHUKHU.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA MaTEMaTHKU.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus YpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHHIA.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHUM.

*JluneitHoe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 rpapuK™.
Cucrema ByX JIMHEWHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHI CIMOCOOOM TOJICTAHOBKH H
CIT0COOOM CIIOKCHHSL.

Pematp JMHENHHOE YypaBHEHME C OJHOW IEPEMEHHOU,
NpUMEeHsAs NPaBWJA IIEpexoja OT MCXOJHOIO YPaBHEHMS K
paBHOCWIIBHOMY €My Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[oadupars mpumepbl Nap YUCEN, SBISAIOMIMXCA PEIIEHUEM
JMHENHOIO YpaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHMsI C JBYMs MEpEeMEHHbIMH (IIPU HEOOXOAUMOCTU C
MCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PEIICHUS YPABHEHHUS.

HaxoauTth peleHue CHCTEMBI JIBYX JIMHEMHBIX YPaBHEHHH C
JIBYMsl TE€PEMEHHBIMH C ONOpPOH Ha alropuT™M y4eOHBIX
IEUCTBHH.

CocTaBifITh U pelIaTh YPaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C




KOHTEKCTOM 33Ja4d TOJIYYEHHBIA PE3YJIbTAaT C OMNOpPOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunartsi
U rpadukm.
DYyHKIUH
(24 4)

Koopaunara Touku Ha mnpsmoi. UYMCIOBBIE NPOMEXKYTKHU.
Paccrosinre Mexny A1ByMs TOUKaMHU KOOPJIUHATHON MPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUNIOCKOCTH. [Ipumepbl
rpadukoB, 3agaHHBIX (opmymamu. YUrteHue rpaduKOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkmuu. I'paduk dyakuun. CBoiicTBa (HYHKIIHIA.
JIuneitnas  gynkuus. I[loctpoenme rpaduka JTHHEHHOU
byukun. ['paduk Gyakuun y = kX + b,

H3o0paxatb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha aIreOpanuecKoM S3bIKeE.
OTrMeyaTh B KOOPIAMHATHON IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJamMH, B TOM YHCJIE C MOMOIIbIO HHU(PPOBBIX
nabopaTropuil.

I[IpumeHsiTh, M3y4YaTh NPEHMYILIECTBA, MHTEPHPETHPOBATH
rpaduyecKuii criocod MpeICcTaBICHNS W aHAIN3a Pa3HOOOpa3HO
JKU3HEHHOU nH(popManuu.

OcBanBaTh Ha 0a30BOM YpOBHE NOHATHE (PYHKIINH, OBJIAICBAThH
(GyHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBarth JUHEHHYIO QyHKIUIO Y = KX + b, onmuceiBaTh
¢€ CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHU# ko3 duitnentoB K u b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpaduku tuHeHONH QyHKIMH, QyHKIUU Y = KX + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOEHUS
rpadukoB QyHKIUN U U3y4EHUS UX CBOMCTB.

[IpuBOAUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
IpoLeccax U sIBJICHUSX.

IToBTOpPEHME
u 00001menne
(64)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
000011IeHIEe 3HAHHIA.

BbiOupars, mNpUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IIOCTPOEHHUN.

Pematy mpocreiiliMe 3agauM M3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA Ul PEIICHHs 3a1a4 U3
JIPYTUX IPEIMETOB.

Pemiars mnpocreiinMe TEKCTOBbIC 3aJa4d, CPaBHHUBATD,




BbIOMPATH CIIOCOOBI PEIICHUS 3a/1a4U.

8 kmacc (He menee 102 u)

HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yucaa u KBampatuslif  KOpeHb U3 YHCIA. *[lonsitue 00 | @OpMYJIHPOBATH ompejiesieHHe KBAJAPAaTHOTO KOPHS U3 YHUCIA,
BBIYHCJICHHS. UppalMoHaIbHOM  9uclie.  JlecaTuuHble  NpUOMMKCHHS | apu(PMETHYSCKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIMMOCTH C
KBangparHbie UPpalMOHATILHBIX YHCEN. BU3YAJIbHOW OIOPOH.
KOPHH JetictBuTenbHble uncia. CpaBHEHHE ACWCTBUTENBHBIX yicen™. | [IpuMeHATh oOmepanuio W3BICUYCHUS KBAJPAaTHOTO KOPHS U3
(1549) ApudmeTrueckuii KBapaTHbIN KOPEHb. quciIa, HCMOJb3Ys IPU HE00X0AUMOCTH KAJBKYJISITOP.
VpaBHeHue BHxa X° = a. OuneHuBaTh KBQJpPaTHbIC KOPHH IEJIBIMH  YUCIAMH U
CaoiicTBa apu(METHUECKUX KBaJ[PaTHBIX KOpPHEH. | IeCATUYHBIMU JAPOOSMH.
[IpeoOpa3oBanne  YHUCIOBBIX  BBIpAXKEHWH, cojepxamux |CpaBHMBaThL W YHNOPSIOMHMBATH  pAalMOHAJIbHBIE |

KBaJApaTHbIC KOPHHU.

UppalMoOHAJIbHBIE YUCIIA, 3alIHCAHHBIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HccaenoBarb ypaBHEHHE X2 = d, HAaxXOAWTb TOYHBIE H
npubimxEHHbBIe KOpHU pu & > 0.

HccnenoBars cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJIA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs CcBOMCTBA apH(MeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATL mpocreiimme npeodpa3’oBaHUs  BBIPAXKEHHUH,
CoZIepXKalIMX KBaJgpaTHbIE KOpPHU. BbIpakaTe IEepeMEHHbIE U3
reoMeTpHUECKUX M (pu3ndeckux (HopMys Ipu HEOOXOJUMOCTH C
OIOPO Ha MPABHUJIO.

BohruuciasaTs 3Ha4YeHUS BBIPAKECHUN, COACPIKALIUX KBAJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUs 3a7ad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU




BCJIIMYHH.
3HAKOMHTBLCS C HCTOpHeﬁ PAa3BUTHA MATCMAaTHUKU.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IeJBbIM
noKasarejieM
(79)

Crenens c 1enbIM okaszaresneM. CTaHaapTHas 3alMUCh YUCIA.
Pa3mepbl 00BEKTOB OKpykaroImero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPYKArOIIeM MHUpE.

CBOICTBA CTEIEHN C LIEIBIM ITI0KA3aTEIEM.

@opMyJIMPOBATH ONpeaeIeHne CTEIICHNU C LIEJIbIM I10Ka3aTeIeM
(pu HEOOXOUMOCTH 10 BU3yaJIbHOW OTIOpE).

IpeacraBasaTh 3anmuch OOJBIIMX H  MajbIX 4YHCEN B
craHgapTHOoM Buje. CpaBHMBATh 4HCIIa M BEJIMYUHBI,
3alHiCaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHUAE JIA
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MUDE.

®opmyMpPOBaTh, 3aUCHIBATL B CUMBOJIHYECKOH (hopme U
WLIIOCTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHU C LEJbIM
nokazarereM (pU  HEOOXOAMMOCTH C  HWCIOJBb30BaHUEM
BU3YaJIbHOU OMOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPOKEHMM, COIEpKalMX CTENEHU C LEJIbIM IMOKa3aTeleM C
UCIOJIb30BAaHUEM  CIIPpaBOYHOM HHpopManuu. BbIMOJHATH
AeWCTBHUSI C YWUCIAMHU, 3alMCAHHBIMU B CTAHJAPTHOM BHJE
(YMHOXEHUE, JIeIeHNe, BO3BE/ICHUE B CTETICHB ).

Auare0dpanveckue
BbIPasKeHMS.
KBaaparublii
TPEXYJIeH

(59

KBanpatsslil TpéxuieH. Pa3noxeHue kBaapaTHOro TpéxdseHa
Ha MHOXHTEIIH.

Pacno3naBarth KBaJpaTHbIM  TPEXUJIEH, YCTaHaBJIUBATh
BO3MOYHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEIH.

PacknaapiBaTh HA MHOMKUTEJIM KBAJAPaTHBIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPOM Ha AJITOPUTM IIPABUIIA.

Auaredpanvyeckue
BbIPasKeHM .
Auredpanyeckast
ApoOb

(1549)

Anrebpanueckast ApoOb. JlomycTUMbIE 3HaYEHUs IEPEMEHHBIX,
BXOIALMX B  anreOpanyeckue BblpaxkeHus. (OCHOBHOE
CBOICTBO anredbpanveckoii qpoou. CokparieHue aApooei.
Crnoxenue, BbIUHTaHUE, YMHOXEHHE u JieNieHue
anreOpandyeckux  apoGeil. IIpeoOpasoBanue  BbIpaKeHHIA,
coJiepKalux ajaredopandeckue apoou.

3anuceIBaTh anreOpanueckue BeipakeHus. Haxoaurb o0nacts
OTIpe/ICIICHUS] PAIIMOHAIBHOTO BBIPAKCHHUS.

BbINOJHATL YMCIOBBIE MOJACTAHOBKA M BBIYMCJIATH 3HAUYCHUE
IpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYIISTOPA.
@®opmMyanpoBaTh OCHOBHOE CBOIMCTBO anreOpandeckoi aApooH
U IPUMEHATH €T0 /715 peoOpa3oBaHus 1poOeit.

BbInoJHATL JelcTBUsSI ¢ anreOpandeckuMu JApoOsMHU  TIpU




HEOOXOAMMOCTH ¢ HampaBisfomeil nomomplo. [IpumeHsTs
npeoOpa3oBaHus BBIPAXKEHUN JUIsl pelleHus 3a1ad. BeIpakaTthb
nepeMeHHble u3 (opmyn (PU3NUECKUX, TECOMETPUUYECKHUX,
OINUCBHIBAIOIIMX OBITOBBIE CUTYyallMH) MpPU HEOOXOJUMOCTH C
HaIIpaBJIAOLIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagpatnoe ypaBHeHue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopmyna kopHel kBagpaTHoro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#l, cBOIAIIMXCA K  KBaJpaTHBIM.
[Ipocreiimme ApoOHO-paLlMOHAIEHBIE YPAaBHEHUSL.

Pemenne TekCTOBBIX 3aad € TOMOIIBIO  KBAJPATHBIX
YPaBHEHUU.

Pacno3HaBaTh KBaJpaTHbIE yPAaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHHsI — IIOJHBIE U HENOJHbIE (C
UCIIOJIb30BAHUEM CIIPABOYHON MH(POPMALINN).

IIpoBoanTes  mpocTeimMe  HCCACAOBAHMA  KBaJPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM MEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBHJIA.

Habnropats M aHaJIM3MpoOBaTh CBSI3b MEXKAY KOPDHAMHU U
K03 pULIHEHTaMU KBaJPaTHOI'O YPABHEHHUS.

*TIpuMeHsTh TEOpeEMY Buera JUIsL peLieHus
3a/1a4 (C UCIOIb30BaHKEM o0Opa3ia)™*.

Pemats TekcTOBBIE 3aJaylM  aIreOpandeckuM CIOCOOOM:
NEePEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKM YCIOBHUS 3a/laud K
anreOpanveckodl MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEHd  IMOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpPaBHeHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMS INEPEMEHHBIMH, €ro rpaguk,
IIPUMEPBI PELICHNUS YPABHEHUM B LICJIBIX YUCTIAX.

Pemenne cucrteM [ByX JIMHEWHBIX YPaBHEHUNW C JIByMs
nepeMeHHbIMU. IIpuMepsl pelleHHs CHUCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

*T'paduyeckas  uHTEpHpeTalus  ypaBHEHUS C  JOBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHHH C ABYMs IEPEMEHHBIMU ™.
PerreHne TEKCTOBBIX 33/1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JUHEIHbIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JHMHEHHBIX YpaBHEHWH, B TOM 4MHCIe
UCnoab3ysi uudpoBbie pecypcbl (IpH HEOOXOIUMOCTH C
OIIOPOi1 Ha alITOPUTM YUEeOHBIX JEHCTBUA).

Paznuuyares napajulenbHbBIE M MEepeceKarolmecs NpsMble M0 UX
YPaBHEHUSIM.

Pemath cCuCTEMBI [BYX JMHEHHBIX YPAaBHEHUH C JBYyMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.




Pematp npocreiime CUuCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SBJISICTCS IMHEHHBIM IIPU HEOOXOMMOCTH C HaNpaBISIOLIEH
IIOMOILBIO.

*TIpuBoauTh TpaUUECKyl0 HHTEPNPETANUIO PELICHUS
YpaBHEHUs C JBYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JBYMsI IEpEMEHHBIMU. *

Pemath TekcTOBBIE 3a1a4N AITeOpaueCKUM CIIOCOOOM.

YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMPOBATH CBOMCTBA YHUCIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JInHelHbIE HEpaBEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPIAUHATHOU IIPSIMOIA.
HepaBencTBa OJIHOM TmepeMeHHOM u ux peweHue. Cucrembl JuHEHHbIX | [IpEMeHSATH CBOCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW MMEPEMEHHOM U UX PEUICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300paxkeHune pelieHus JIMHEHHOTO HEPaBeHCTBA U UX CHUCTEM | M300pa)arh pellieHre HEpaBeHCTBA Ha YMCIIOBOM MPAMON.
Ha YMCJIOBOM IIPSIMOM. Pemiath cucTEMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh peleHue
CUCTEMbl  HEpPaBEHCTB  HA  YHUCJIOBOW  MpsIMOM  1IpH
HEOOXOJMMOCTH C BU3YaJIbHOM OMOPOH.
DOyHKUHUH. [Tonstue ¢ynknuu. OO6nacTs ompezneneHus W MHOXKeCTBO | Mcmoab3oBaTh  (PYHKIHMOHAIBHYIO ~ TEPMHHOJIOTHIO M
OcHoOBHBIE 3HaueHui Qyaknun. CriocoOsl 3a1aHus QyHKITUH. CUMBOJIHKY.
MOHATHS I'paduk dyskuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BuIYMCaATH 3HaYeHMss QYHKUUHN, 3aMaHHBIX (GopMmynamu (IIpu
(S v) rpaduke. HEOOXOJMMOCTH HCMOJB30BaTh KaJbKYJISATOP); COCTABJIATH

TA0 MBI 3HAYEHHH QYHKIUY.

Ctpouth no ToYKkaM rpaguku QyHKIUH.

OnucepiBaTh CBOMCTBAa (QYHKIMU Ha OCHOBE €€ rpaduueckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MTOMOUIBIO.

Hcnonb3oBaTh  (QYHKIHOHAIBHYIO  TEPMHUHOJIOTHIO W
CHMBOJIHKY.

HccaenoBarh npuMepbl TpaduKoOB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB U
SIBJIEHUW C 3aJJaHHBIMH CBONCTBAMHU.

Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBbI [UI IIOCTPOEHUS
rpadukoB yHKIMI 1 H3yU4EeHUs] KX CBOWCTB




DOyHKIUNA. Urenne wu moctpoenue rpapukoB ¢ynkuuid. Ilpumeps: | Haxoauth ¢ moMombio rpaduka QyHKIMN 3HaUCHHE OJHOM U3
YuciioBbie rpadukoB KIMH, OTPa’KAIOIIUX PealbHbIE IIPOLIECCHI. aCCMaTPUBAEMBIX BEJIMYMH 10 3HAYEHUIO IPYToM.
2
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYO U o0paTHy!o | B HECIIOXXHBIX CiIydasx BbIpaxaTh (POPMYJIOH 3aBHCHMOCTH
99 MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUYMHAMH.
— 2 .
I'paduk pyakmum y = X°. OnuceiBaTh XapakTep M3MEHEHHUS] OJIHOM BEIUYMHBI B
— 2y = 3y — _ i
Oyukuuny = X5,y = X5,y = \/; y =& *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUs IPYyrou }
. X g Pacno3snaBath Buabl u3ydaembix ¢(yHkimii. Iloka3piBaTh
pelieHue ypaBHEHU U CUCTEM YPaBHEHHUM. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpauKoB byHKuni BUJA! y = X4, y = X,
- —k
y = \/;’ -
X
Hcnoab3oBaTth PyHKIHOHAJBHO-TPA(HYECKHUE
NpeacTaBJIeHusl Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUM.
[Ipumensite MppoBBLIE pecypehbl Uil NOCTPOEHUs I'padUKOB
(GyHKLIUH.
IloBTOpPEHME [loBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMS 4YMCE, BBIYMCIICHUH,

H 00001IeHNEe
(6 9)

KJIacCOB, 00001IeHNEe 3HAHNN.

peoOpa3oBaHUil BIPAXKEHUH, pEIlIEHUs] YPaBHEHUH.
OcyuiecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX ACUCTBUA U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3OBaHUM,
IMOCTPOECHUU.

Pemiare 3agayu W3 peaJibHOM  KU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HaHUA Ui pelleHus 3ajad U3  Apyrux
IIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 1)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




4acoB)

Yucaa n PanmonaneHple yncna, *uppanuoHalbHbIE YKCa, KOHEUYHbIE U | Pa3BuBaTh mpeacTaBjeHdsi O 4HCIaX: OT MHOXECTBa
BbIYMCJICHHS. OecKOHEeUHbIe JIeCATUYHbIC Ipoou. MHOXECTBO | HATYpaJIbHBIX YHCEJI O MHOXKECTBA JEHCTBUTEIbHBIX YHCEI.
JelicTBUTE/IbHbIE |ICUCTBUTENBHBIX  YHCEN; JACHCTBUTEIbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MOKHOCTBIO MIPEICTABICHUS
yucaa OCCKOHEUYHBIC JIeCATUYHBIC JApoOu. B3auMHO OHO3HAYHOE |ACWCTBUTEIHHOTO YHCIA KaK OCCKOHEUHOW JEeCATUYHOW apo0OH,
9 v) COOTBETCTBHE MEXKIY MHOXECTBOM JIEHCTBUTENBHBIX YHCET U |MPHUMEHATh JCCATHYHBIE MPUONIKEHUS pPAlMOHANBHBIX H
MHOXECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. UPPALMOHATIBHBIX YUCEI.
CpaBHeHHE  JCWUCTBUTENBHBIX  uKcel, apudmeTHueckue | *3anuchiBaTh, CPAaBHMBATh " YHOPSiI0YMBATh
NENUCTBUS C JEUCTBUTENLHBIMU YUCIAMU. ™ NENCTBUTEILHEIE YHCIa™.
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, cOYeTass YCTHbIE UM IHCbMEHHBIE IPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeicTBUSI C PALUOHAIBHBIMU YHCIAMU;
Oxkpyrnenune uucen. Ilpukuaka ©  OLEHKa pPE3yJIbTATOB |HAXOAMTH 3HAUYCHHUS CTENEHEH C LEeJbIMU IOKa3aTel MU H
BBIYMCIICHH. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKCHUMH.
Honyuyutrs mnpeacraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YuCesl B MPAKTUYECKOM IESITENbHOCTH YEJI0BEKA.
AHaMM3MPOBaTh M JeJaThb BBIBOAbI (10CJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIUYMCICHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEeMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuM, cBoasmuxca K|OcBauBaTh, 3alOMUHATHL M NPUMEHATb Trpaduueckue
U HEpaBeHCTBA. JIMHEWHBIM. MeTOblI IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHus KBagparnoe ypaBHenme. Pemenue ypaBHEHHH, CBOIAIIUXCS |[(IPU  HEOOXOJUMOCTH C OINOPOM Ha aNrOPUTM  YYEOHBIX
¢ OIHOM K KBaJpaTHbIM. buKkBaspaTHbIC YpaBHEHHUS. JecTBUit).
nepeMeHHOMn *TIpumepsl  pelieHusl ypaBHEHUW TpeThel u  4eTBEPTOM | Pacmo3HaBaTh 11€bI€ U IPOOHBIC YpaBHEHUS.
(14 9) CTETIeHE! pPa3IoKEHHEM Ha MHOKHUTENH. ™ Pemiars JiMHeliHbICe M KBaJApaTHbIe YPaAaBHEHUs], YPAaBHECHU,

Pemenue npoOHO-paliMOHANBHBIX YPaBHEHUH.
Perienue TeKCTOBBIX 3aau aNreOpandeckuM METOAO0M.

CBOIAIIMECS K HHUM,
YpaBHEHUS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTb TEKCTOBBIE 3aJaud pa3HbIMU

npocTeimme  IpoOHO-pallMOHAIbHbBIE




crocod0amu.
3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTHS MaTEMAaTUKU

YpaBHenus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €10 Tpaduk. |OcBaMBaTh M NMPUMEHSITH MPHUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPABHEHUI C JBYMsl IEPEMEHHBIMU |JIMHEHHBIX YPABHEHUI C JBYMSI IEPEMEHHBIMU M CUCTEMBI JIBYX
Cucrembl n e€ peuieHue. PernieHue cucreM AByX YpPaBHEHMM, OJHO W3 |yPaBHEHHUMH, B KOTOPBIX OJHO YPABHEHME HE SIBJISACTCS JTMHEHHBIM
YpPaBHeHM KOTOPBIX JINTHEWHOE, a IPYro€ — BTOPOU CTEIICHH. (Mo BU3yaJIbHOM o1ope).
(14 9) I'padmueckas wHTEpIpeTalds CUCTEMBbI ypaBHeHHH ¢ 1ByMms | Mcmosib3oBaTh (QYHKIMOHAIBHO-TpadUUECKUE MPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellleHHusl M MccJleIOBAHUSl YDABHEHUM U CUCTEM.
Pemienue TeKCTOBBIX 33a4 aNreOpandeckuM CrioCOOOM. AHAJIW3NPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIOCOOOM: MEePeXoaUuTh OT CIOBECHON (POPMYIMPOBKH YCIOBUS
3a7auu K anreOpandeckoi MOJENU MyTEM COCTABICHHUS CUCTEMBI
YpPAaBHEHUI; pemiaTh COCTaBICHHYIO CHUCTEMY YpaBHEHUI;
HHTEPNPETUPOBATH PE3YJIBTAT.
3HAKOMHTBCS ¢ HICTOPHEl Pa3BUTHUS MATEMaTUKU
YpaBHenus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurtath, 3anuchiBaTh, MOHUMATb, HHTEPNPETUPOBATH
U HepaBeHCTBA. JIuneliHble HEPABEHCTBA C OJJHOM NEPEMEHHOM U UX PEIICHHE. |HEPABEHCTBA; UCIIOIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW U MX | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) pelieHue. peoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABCHCTB.
KBanpaTHble HepaBEHCTBA U UX PELLIEHUE. Pacno3naBath JIMHEHBIC U KBaJApaTHBIE HEPABEHCTBA.
I'papuueckass  MHTepHmpeTanusi HEpaBEHCTB U cUcTeM |Pemiath  JMHEHHBIE  HEpaBEHCTBA, CUCTEMbl  JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh IIOJIYYCHHBIEC PEILICHUS.
N3006paxkaTh pelieHre HEPaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YUCJIIOBOM INIPSAMOW, 3amUCBIBATH PELICHHME C IOMOIIBIO
CHUMBOJIOB.
Pemarp KBajpaTHbIE HEPaBEHCTBA, HCMOJIB3Ys TpadudecKkue
IIPEACTABJICHHUSL.
OcBauBaTh W NPUMEHSITbH HEPABEHCTBA 1P PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTHPOBAHHBIX.
DOyHkun KBanpatuunas ¢Qynkuus, e€ rpaduk u cpoiictBa. Ilapabona,|Pacmo3zHaBaTh BUABI H3y4aeMbIX (QYHKIUH; HILIIOCTPHPOBATH

(16 4)

KOOPAWHATHI BEPIIHUHBI Hapa60m,1, OCb CUMMCTpHUU napaGonLI.

CXeMaTHu4€CKHU, 00BACHATDH PpacIoJIOKCHHUE Ha KOOpHHHaTHOﬁ




Crenennbie (QYHKIMHM C HATypAITbHBIMHU MOKA3aTeNsIMU 2 U 3,
UX rpauKu U CBOHCTBA.
Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax, y = ax’,

y =y =L

IUIOCKOCTU TpadukoB GyHKIMA Buma: Y = Kx, y = kx + b, , y
= ad, y = ax’,
y = \/_X, y = & B 3aBUCMMOCTH OT 3HaueHHH KOI(PDHUIMEHTOB;
OIINCHIBATH UX CBOHCTBA.

Pacno3naBaTh KBaIpaTU4HYIO (QYHKIHIO 110 hopmyIie.
[IpuBoanTs, mNpUMeEpPbl KBAaJPAaTHYHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gyukmun Yy = ax’ + bx + ¢ (upu  HEOOGXOAMMOCTH  C
HAaIpaBJISAIONIEH TOMOLIBIO).

Crpoursb M  H300paxKaThb  cXeMaTH4eCKHM  rpaduku
KBAJPATHUHBIX (YHKIIHIL, 3aJaHHBIX GOpMyTaMu BHAay = ax?,y
—ax*+q y=ax+p?: y=at+bx+c (upu
HEOOXOMMOCTH C BU3YaJIbHOH OIOPOiA).

AHAIM3MPOBATh M NPUMEHSTh CBOWCTBAa  H3YYCHHBIX
GyHKIMIA A1 UX TOCTPOCHHS, B TOM YHCIE C IIOMOIIBIO

U (POBBIX PECYpPCOB.

YuciaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

[loHsATHE YMCIOBOM MOCIEI0BATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (dopMylioil u
¢bopmyIoi#t N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKON U reOMEeTPUUECKOM MpOorpeccuid,
CYMMBI IIEPBBIX N YWICHOB.

*M300paxeHne 4IEHOB apU(PMETUYECKOH M IeOMEeTpHUYECKON
IIPOrPECCUI TOUKaAMHU Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIIUATIBHBINA POCT.

Cno’xHbl€ MPOLEHTHL. ™

OcBanBaTh M NPUMEHSATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBatb (QopMyidy N-TO 4jeHa IOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX 3TUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATEbHOCTH, €CJIU BBINHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3snaBarh  apudMETHUYECKYI0O M  T€OMETPHUUYECKYIO
IPOTPECCUU NPH pa3HBIX Croco0ax 3aJaHMs.

Pemath 3ajauu ¢ HcCMoib30oBaHMEM (GopMyl N-TO YieHa
apu(METUYECKOH U TEOMETPHUUYECKOW MPOrpeccHil, CyMMBI
MEePBBIX N YWIEHOB C ONOPOil Ha CIPaBOYHYIO0 HHPOPMALIHIO.
*H300paxkaTh WICHBl IIOCIEA0BAaTENbHOCTH TOYKaMU Ha




KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBar, mnpuMepbl NpPOLECCOB W fABJEHMHA U3
peambHOM  JKM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(MEeTUYECKON MPOrpeccuy, B F€OMETPUUECKON MPOrpecCcHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCIMOCTH TpaduuecKu™.
Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIE 3aJa4d W3 pPEaTbHOU
KM3HM  C  HUCHOJb30BaHUEM  LUQPPOBBIX  TEXHOJOTHM
(97EKTPOHHBIX TaONIUI, TPaUIECKOTO KAIBKYIATOpA U T.IL.).
*PemaTh 3aJ1aud Ha CIOXHbIE MPOLIEHTHI, B TOM YUCIIE 3aJjauu
U3 pealibHOM NMPaKTUKHU (C UCTIONb30BAaHUEM KaJIbKYJIsTOpA). ™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEHUCTBUTEIbHBIMU YHUCJIAMM, YUCIOBasl MpsMas; MPOLEHTHI,
OTHOIIEHHUS, PONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
pelIeHre TeKCTOBBIX 3a1a4 apu(PMETUYECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsI (mpeoOpa3zoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
®yakmuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, IOAMHOKECTBO,
olepaldy HaJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABICHUE MHOKECTB IS ONHMCAHMS PEAIBHBIX ITPOLIECCOB
U SABJICHMH, @pU pEIIEeHUH 3aJady M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIN3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1IE€JI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs H
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBI KOPEHb.

BeInoiHATL fAelCTBUA, CPaBHUBATH M YNOPAAOYUBATH
YUCJIa, MPEACTaBIATh 4YHCIA HAa KOOPAWMHATHOM IMIPSIMOM,
OKPYIJIATH  YHCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

PemiaTh TekcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate mnpakTHyeckue 3agayM, COAEpKAlUME IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pPAacCTOSHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPYIa.
Pa3buparhb peanbHble KU3HEHHBIE CUTYalllH, (OPMYJIMPOBATH




UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, MPUMEHSA
MaTeMaTUYECKHUH annapar, MHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIBIM I10Ka3aTelleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas Jpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAcUEThl I10
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIMOHAIBHBIE
BBIDQKEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKEHUE MHOTOWIEHa HAa MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyN pa3HOCTH KBaJgpaTOB M KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(OPMAIUIO);
HaXOJUTh [JONYCTUMBbIC 3HAUEHUsS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath mousiTusAMu: QyHKIMA, rpaduK QYHKIUN, HYIH
(GyHKIMHM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, yObIBaHMs, HanOOJIbIlIee U HAUMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHaJIM3MPOBATh, CPaBHHMBaTh, O0CYXKIaTb  CBONCTBa
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTH4Has QyHKLus, napabdoia, runepooa.

HUcnoan3oBath rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTUx
y4eOHBIX NPEIMETOB U pEabHON JKHU3HM;, MOAEJIMPOBATH C
MIOMOIIBIO TPa(MKOB peaabHbIE MPOLIECCH U SBICHMUS.
Bripaxkartb popMysiaMmu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kaacc (He MeHee 68 )




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocreiimme [Ipocreiime reomeTpruuecKkue 0ObEKThI: TOUKH, IPSIMBbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIC IOHATHUS U ONPEICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3naBaTh  M3y4yeHHblE  TeOMETpUUYECKHE  (UTYpHI,
durypsi CMexHbIe U BEPTUKAJIBHBIE YTJIbL. onmpeeJiATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOliCTBA. Pabota ¢ npocreiimu yeprexxamu. 4epTEX MO YCIOBUIO 3a/laud (C MCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepeHnue JMHEHHBIX W YIJIOBBIX BEIUYMH, BBIYMCICHHE |OMOPBI: HABOAAILIME BOINPOCHl W/WIM alNroOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIUYNH Ilepumerp u  muomaas  ¢uryp, cocraBiaeHHbIX  u3|IIpoBoAMTH NMpoOCTEHIINE NOCTPOCHUS C IOMOLIBIO LIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JUHEHKH.
N3MepsaTh JUHEIHBIE U YIJIOBbIE BEIMYHUHBI T€OMETPUUECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenenssiTh «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepoB.
Pemiath 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemath 3a/1a4i Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUIECKUX
dburyp.
IIpoBoauTk KiIaccu(pUKalMIO YIIIOB, BHIYUCAATH JIUHEWHBIE U
YIJIOBBIE BEJIUYUHBI, MPOBOAUTH HECJIO0:KHbIE HEOOXOAUMBIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHH.
TpeyroabHuku [lonsiTve ©  paBHBIX TpeyrojibHUKaXx U  HepBHYHbIEC | Pacmo3dHaBaTh Napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHIPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM HPU3HAKOB) MpPHU HEOOXOIUMOCTH C

MIPU3HAKA PABEHCTBA TPEYTOJILHUKOB.
IIpu3naku  paBeHCTBA  INPSMOYTOJIBHBIX  TPEYTOJBHUKOB.
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJbHHKH.
[Ipu3Haku u cBoOICTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA.
IIpotuB OGonblIeH CTOPOHBI TPEYrOJbHUKA JIEKHUT OONBIIMNA

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIPEeEICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIEHOTO, HPSMOYTOIBHOTO, paBHOOEAPEHHOTO,

PaBHOCTOPOHHETO TPCYTOJIbHUKOB; 6I/ICCCKTpI/ICBI, BBICOTHEI,




yTOJL
[Ipocreiiiie HepaBeHCTBA B TE€OMETPUHU.

TpeyroiabHUKa. HepaBeHCTBO ToMaHOIT*.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[lepBble MOHATHS O JOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHcTBO

MEIUaHbl TPEYroJbHHKA; CEPEIMHHOr0 MEpIEeHIUKYIsIpa
OTpe3Ka; NepuMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

®opMyJMpoOBaTh CBOWCTBA U MPHU3HAKH PABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouTh 4epTexH, pemaTh 3aJa4M C IOMOIIbI HAXO0XICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumeHsaThH NPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYroJIbHUKOB B 3ajadyax (C HCIOJIb30BAHMEM CMBICIOBOM
OTOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHbie [TapamteneHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE IIPU | HAXOAUTH IPAKTUUYECKHE IIPUMEPBHI.
yIJIOB [epeCcCeUCHUH MapajyIeIbHbIX MPSAMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, OOpa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHNKa [Ipy3zHak  napauIeNIbHOCTH  IPSMBIX — YEPE3  PaBEHCTBO |IApAJUICIBHBIX MPAMBIX CEKYILEH
(14 v) pPAacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOMA. IIpoBoauTe pokazareabcTBa. PopmyaMpoBaTh TeopeMy
CymMa yriioB TpeyroJlbHHKa U MHOTOYTIOJIbHUKA. NapaJUIEIbHOCTH  JBYX HpPSIMBIX C  IIOMOLIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX NpPU MEPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCasATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHHUKA.
Haxomuth uucinoBble U OyKBEHHbIE 3HAYE€HUS YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOIBb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJIBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TEOMETPHUU.
OxpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaTHL  ONpedeeHHs:  OKPY)KHOCTH,  XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroiy. *[loHsATue o|AMaMeTpa W KacaTelbHOM K OKpyxkHOcTH. M3yuaTrh uX
I'eomerpuueckne |I'MT, npumenenue B 3agadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.
NOCTPOEHUA MEePIEeHIUKYIIAP KaKk FTEOMETPUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM 4HCIIE HCMOJIB3YSl HH(POBbIE PeCypPChI:

(14 1)

OKPY)KHOCTB, OIMMCAaHHAAg OKOJIO TPCYI'OJIbHUKA. Bnucannas B

OKPY’KHOCTb, BIIMCAHHYKO B YyI'oJl; LEHTP OKPYXHOCTH,




TPEYTOJIbHUK OKPY>KHOCTb.
[Ipocreiimue 3a1a4u Ha MOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3zoBath MeTon ['MT 15 nokazarenbcTBa TEOPEM O
MepeceYeHN OUCCEKTPUC YTIIOB TPEYTrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHKA C TMOMOIIbIO
I'MT.*

OBjaneBaTr NOHATHAMHU  BIIMCAaHHOM
OKPY>KHOCTEH  TpEyrojibHUKA, HaXOAHUTh
OKPYKHOCTEHN € ONOPOM Ha aJITOPUTM IpaBuiIa.
PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JIAaHHOMY; CEpEeIMHHOTO MEepNeHAUKYJsipa JaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEYroJIbHUKOB IO Pa3jU4HBIM dJEMEHTaM MpH
HEOOXOMMOCTH C HAIPABJISAIONICH ITOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHEl Pa3BUTHUS T€OMETPHUMU.

U OIHUCAHHOU
HEHTPBhl  ITHX

IToBTOpEHMUE,
00001IeHNE
3HAHMH
(44)

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX MOHATUH U METOIOB
Kypca 7 kiacca.

Pematn 3aJa4Yd Ha IIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMU KypcCa.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U cBoiictBa. YacTHbele ciyuyan | I300pakaTh M HAXOAUTh Ha 4epTEkKaX YETHIPEXYTOJIbHUKU
" napaiesiorpaMMoB  (IPSAMOYTOJIBHUK, pPOMO, KBajapaT), HX |pa3HbIX BUJOB U UX 3JIEMEHTHI.
(12 9) npusHaku U cBoifictBa.  Tpamemus.  PaBHOOOkas — u|®opmyJmpoBaTh onpeeIeHus: napajuiesiorpamma,

MPSIMOYTOJIbHAS TPATICIINH.
*V nBoenune meauansl. [leHTpanbpHas cummeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpamnenuu, IpSIMOYToJIbHOM Tparenuu.




HUcnoab30BaTh 1NpPU  pelleHMHd NPOCTeHIIMX 3agay
OpU3HAKU W CBOMCTBA: MapasuieJorpaMma, MpsiMOYroibHHKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpamemuw,
IPSIMOYTOJIBHOM Tpameru.

IIpumeHsATH MeTO] YIABOEHUS MEIUaHbl TPEYrOJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBath [HQPPOBBIE pPECypchl ISl  HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema ®aneca

*Teopema Daineca u Teopema 0 MPOMOPIIUOHATBHBIX OTpe3Kax.™

HpOBOI[I/ITI) MOCTPOCHHUSA C IIOMOIIBIO HUPKYIIS U JIMHENKU C

U TeopeMa o CpenHsist TuHUS TpeyrojabHUKa. Tpamnenus, e€ cpeiHsst IMHUSA.  |ucnosib3oBaHue  TeopeMbl  danmeca U Teopembl 0O
nponopuuoHaabH | *[IponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPOIOPLIMOHAJIBHOTO OTPE3Ka. IPONOPLUOHAIIBHBIM OTPE30K C ONOPOH Ha 3PUTEIbHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HaTJISTHOCTb.
TPeYroJbHUKH [lonobuble  TpeyronbHuku.  Tpu  mpuszHaka  nojoOus | HaxoamTs 110g00HbBIE TPEYTOJIBHUKHN Ha TOTOBBIX YepTeXkax ¢
(154) TpeyrojabHUKOB*. [IpakTieckoe mpuMeHeHue. yKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB TMOM00US TpHU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMIOPOA.
PemaTth 3agaum Ha NOJOOHBIE TPEYrOJIbHUKH C IOMOILIBIO
CaMOCTOSITENILHOTO TIOCTPOCHHSI YepTeX el U HaXOXKICHHS
NOJOOHBIX ~ TPEYrOJbHUKOB  TPH  HEOOXOJUMOCTH  C
HAMPABJISAOIIECH TOMOIIBIO.
IIpoBoauTH 10KA3ATEJIHCTBA C UCIOJIB30BAaHUEM ITPU3HAKOB
0/100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C OMOopoil Ha
JITOPUTM y4eOHBIX IeHCTBUH.
IlpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  PEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HE0OXO0AUMOCTH
C HaIPaBJISIOLIEN TOMOIIBIO.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS TEOMETPHH.
IInomaan. [TonsiTre 06 00IIEH TEOPHH TUIOIIA/IH. OBiajgeBaTh NMePBUYHBIMHU MpeACTABIeHUsAIMH 00 001ei
Haxo:xnenne @opmynbl And IUIOIIAAM TPEYroJbHUKA, MapajuielorpaMMa. [TeOpur IuIomanu (Mepel), (OpMyYJHPOBATH CBOWCTBA
nJiomajei *OTHOIIEHUE TIOMAe TPEYroJbHUKOB ¢ OOIIMM OCHOBAHUEM | IUIOIIAIH, BBICHATH UX HATJITHBIA CMBICIT.
TPeYroJbHUKOB WM o01Iel BBICOTOM. [Ipumensats  ¢opmyasl  MIOHIATU  HapajiesorpaMMa,




¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

Brruncnenue miuomaaeid CloXHBIX GUTyp depes pa3OneHHue Ha
YacTH U JIOCTPOCHHE. ™

[Tnomanu duryp Ha KireT4aroit Oymare.

[Tnomany nomoOHIX Guryp. Beraucienue miomanei. 3amayu ¢
MPAKTUYECKUM cojepkaHueM. *PemieHue 3agad ¢ TOMOIIBIO
METO/a BCIIOMOIaTeIbHOM IUIOMIaau.*

TPEYrOJbHUKA, Tpameluu ¢ OMNOpOd Ha CIPaBOYHYIO
uHdopmaIuto.
IIpumeHsTH bopmyITBI TUTOIIA T BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAMArOHAIU U yrojl MeXAy HUMHU C
OIOPOH Ha CIPABOYHYIO MH(HOPMAITHIO.

Haxoauth 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYAaTON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHON
TUTOIIAIH JUIS PELICHUS TeOMETPUUYECKHIX 3ajad.

Haxoaure 1uiomangu nonoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BouncasTh 10N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3aaun Ha IUIOMIAJb C MPAKTHYECKUM COZICPIKAHUEM
MOCIIE COBMECTHOTO aHATN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTensCTBO W TPHUMEHCHUE.
Oo6parnas Teopema [Tudaropa.

Omnpenenenne TPUTOHOMETPUUYECKUX (QYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  MPSMOYTOJIBHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAaMH B INPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBath Teopemy Iludaropa, mcmoab3oBarh € B
MPAKTUYECKUX BHIYMCIICHUSIX.

Bnamerp  MOHATUSMH  TPUTOHOMETPUYECKUX  (YHKIUI
OCTpOTrO yIja, MPOBEePATH UX KOPPEKTHOCTD.

BbIBOIMTH  TPUTOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(popMaLHnIo.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Hcnoan3oBarb  GOpMyibl  TPUBEIEHUS U
TPUTOHOMETPHUUYECKOE TOXKIECTBO JUISI HAXO0KIACHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHYESCKUMHU (YHKIUSIMHU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPAaBOYHYIO
nH(pOpMaIHIO.

IpuMeHsiTh TOJNyYEHHBIE 3HAHUS U YMEHUS TPHU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAUMOCTH C OINOpOM Ha
JITOPUTM TPaBUIIA).

3HAKOMHTBCS € HCTOPHE Pa3BUTHSA T€OMETPUU.

OCHOBHOC€




Yrasl B BrniycanHble U LIEHTpaNbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHON U | DOpMYJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yrilaMu B Kpyre (BIMCaHHBIN YIroJl, IEHTPAJIbHBIN YIou).
Bnucannsble VYTibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOUIMECS HA OJHY AYTY,
U ONHCAHHBIE BrircaHHBIE ¥ ONMCAHHBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYMCJISATH YIJIbl C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX yIjax,
YeThIPEXyroJbHUK |CBOWcTBA. IlpuMeHeHume HSTHX CBOMCTB IpU  PELIEHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. FEOMETPUUYECKUX 3a7ay. LEHTPAJIbHOM yIJIe HpHU HEOOXOAUMOCTH C BM3YaJbHOM
KacartenbHble B3anmHoe pacnionokeHue IByX OKpyxkHocrtei. Kacanue|onopowu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarb, B TOM YHCIE C IOMOLIBIO LU(PPOBBIX
Kacanue peCcypcoB, BIMCAaHHBIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY:KHOCTeH BBIBOJUTH WX CBOMCTBA M IPU3HAKU IIOCJIE COBMECTHOTO
(13 v) aHaju3a.
Hcnonb3oBaTh 3TU CBOWCTBA M INPU3HAKM IIPU PELICHUU
3ajad.
IloBTOpEHue, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3ajauM Ha IOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3U
o0o0menune KJIaCCOB, 0000IIeHNEe 3HAHU. MEX]ly pa3IMYHbIMU YacTAMU Kypca.
3HAHMH
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)

Tpuronomerpus. |Onpenenenie TPUroHOMeTpUUecknX (GyHKIuA yriioB or 0° 10| MopMyJMpoBaTh  ONpedeJeHHs]  TPHUTOHOMETPHUYECKUX
Teopemsl 180°. KocuHyC W CHHYC MpPAMOro M Tymoro yria. Teopema|(QYHKIM TYIMbIX W MPAMBIX YIJIOB C BHU3yaIbHOM OIOPOIA.
KOCHHYCOB M kocuHycoB. (O000mEnHas) Teopema CHHYCOB (¢ paaumycoM | DopMyTHpoOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHON OKpYXHOCTH). HaxoxaeHue JUIMH CTOPOH M |pPaJHyCOM OIMCAHHOM OKPYKHOCTH).

Pemenue BEJIMYMH YITIOB TPEYTOJIBHUKOB. Pemiath TpPEyrojbHUKM C ONOPOM Ha aNrOPUTM YUEOHBIX
TPEyroJibHMKOB @dopmyna MIoOMEAAN TPEYroJbHUKA YEpE3 JABE CTOPOHBI U YIoJ | IEHCTBUM.

(16 9) Mexay HUMU. PopMyrna IUIOMAau YeTBIPEXYTOJIbHUKA Yepe3 ero |Pemare  mpakTuyeckue — 3agadyd, CBOAfAIIHECH K




AWaroHajaiv U yroJjl MCxxay HUMHU.
HpaKTI/I‘leCKOC IIPUMEHCHUEC NOKA3aHHBIX TCOPEM.

HaXO0KACHUI0 PA3/IMYHBIX 3JIEMEHTOB TPECYIroJbHUKA.

IIpeo6pa3zoBanmne |*[lonsrue o mpeoOpa3oBaHUH OIO0US. OcBauBartsb NOHATHE npeoOpa3oBaHuUs no00usl.
noaoous. CoOTBETCTBEHHBIE 3JIEMEHTHI ITOI00HBIX (PUTYD. HccaenoBarh OTHOIIEHUE JTMHEHHBIX JIEMEHTOB QUIYp NpHU
Metpuyeckue Teopema o0 mTpou3BenEHUM OTPE3KOB XOpH, Teopema o |mnpeolOpasoBanuu moaodus. HaxoauTs mnpuMepsl mogodus B
COOTHOIIIEHUS B IIPOM3BEJCHUN OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpysKarollel AeHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. IlpuMeHeHume B pemeHMM TeOMEeTpPUUYECKUX | *BBIBOAMTH METPUYECKHE COOTHOILIEHUS MEXKIY OTPE3KaMU
(10 9) 3amau.® XOpH, CEeKyIIMX UM KacaTelbHbIX C MCHOJIb30BAaHUEM
BITMCAHHBIX YIJIOB U OJOOHBIX TPEYTOIHLHUKOB.
PemaTh reomerpuueckue 3ajaud U 3aJa4d U3 peabHOMN
YKU3HU C UCIIOJIb30BAHUEM TOI00HBIX TPEYTOJIbHUKOB.™
BexTopbl OmnpeneneHne BEKTOPOB, CJIOXKEHHUE M Pa3HOCTb BEKTOPOB,| Mcmoab30BaTh BEKTOPbl KAaK HAIPABIECHHBIE OTPE3KH,
(12 v) YMHO>KEHHE BEKTOPA HA YUCIIO. HCCJIe10BATH r€OMETPUYECKHUI (nepemereHue) u
du3nuecKuil 1 reoOMETPUUYECKUI CMBICT BEKTOPOB. ¢usnyeckuif (cuila) CMBICIBI BEKTOPOB C ONOPOH Ha
Pa3znoxxeHne BekTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpAM. | BOIIPOCHBIH IJIaH.
Koopaunatsl BekTOpa. 3HaTL omnpefeJeHusi CyMMbl U Pa3sHOCTH BEKTOPOB,
CkanisipHO€ MpOMU3BEACHUE BEKTOPOB, €r0 IPUMEHEHUE [UIsl | YMHOXKEHUS BEKTOpa Ha 4HCIIO, HcceIe10BaTh
HaXO0XKJCHUS JJIMH U YIJIOB. reOMEeTPUUECKUI U (PU3NIECKUI CMBICIIBI 3THX ONepaLuii.
Pemenue 3a1a4 ¢ moMoIbI0 BEKTOPOB. Pemiate reoMeTpuueckue 3aJadyd €  HMCIOJIb30BAaHUEM
[IpumeHeHne BEKTOpPOB I PpELICHMs 3a7ad KUHEMAaTHKU U | BEKTOPOB.
MEXaHHKH. PacknaapiBaTh BEKTOp MO JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.
Hcnonb3oBaTh  CKaJspHOE  IPOU3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBONCTBA.
BoluncasTe CyMMy, pasHOCTh M CKaJsIpHOE IPOU3BEIECHUE
BEKTOPOB B KOOpJMHATAX.
IIpumeHsITH CKaJspHOE MPOU3BEACHUE JUIsI HAXOXKJICHUS
JUIMH U YTJIOB.
JlexkapToBbI JlexkapTOBbl KOOPAMHATHI TOUEK HA TUIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJIbHOW CHCTEMBI KOOPJAMHAT,
KOOPAMHATBI  Ha|*YpaBHEeHUE NPAMON.*™ VYTrioBoiM KO3(PQUIMEHT, TAaHT'€HC YIJIa |JeKapTOBBIX KOOPAUHAT TOUYKH.
IIOCKOCTH HAKJIOHA, TapaJUIEIIbHbIE U NEPIEHANKYIISIPHBIE TIPSMBIE. HccnenoBary ypaBHEHHE NPSIMON M OKPYKHOCTU C OMOPOH




Ow

VYpaBHeHue OKpykHOCTH. HaxoxzaeHue KOoOpauHAT TOYeK
nepeceyeHus: OKPY>KHOCTH U MIPSIMOH.

MeTo KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonb30BaHre METOa KOOPAUHAT B MPAKTHUECKUX 3a/1a4axX

Ha BOIIPOCHBIN IIJIaH.

HaxoauTe 1IeHTp U paanyc OKpYKHOCTHU IO €€ YpaBHEHHUIO.
Pemath 3agaym Ha HAXOXJICHHE TOYEK IEPECEUCHUS
IPAMBIX M OKPY>KHOCTEH C NOMOILBIO METOAAa KOOPANHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOX(QUIMEHTA MPSIMOI
OpU pELIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpaclloyIOKEHUs
HIPSIMOM.

IpuMeHsATL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 3a7ay, JUIS IOCTPOSHHS MaTeMaTUYECKUX
MoJienell peasbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
Moab3oBaTbest AT TIOCTPOCHUS W HMCCIEIOBAHUMN
U(PPOBBIMU pECypCcaMHu.

3HAKOMUTBCA ¢ HCTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuabHbBIE
MHOTI'OYTOJIbHUKH.
JlanHa
OKPYKHOCTH U
IVI0IIAAb KPyra.

[IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE HX 3IIEMEHTOB.
Hucno . v JmMHA OKPYKHOCTH. JUTMHA Jyrd OKpPY)KHOCTH.
Pannannas mepa yrina.

[Inomanpe kpyra W ero 5SJIeMEHTOB (CEKTOpa M CETrMEHTA).
Brraucnienue miomanei Gpuryp, BKIFOYAIONMX YJIEMEHTHI KpyTa.

®opMyJIHpPOBATH orpezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA MOHATUEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBI0 TPAaBUIBHBIX MHOI'OYTOJILHUKOB, OMpenesiTh
9HCIO L, IUTMHY IyTH U PaJHaHHyI0 Mepy yriia 1o oopasity.

IIpaBUJIbHBIX

Bobrunciienue IIpoBoanTh mepexoa OT paJlUaHHON MEPHI yria K IpagyCHOU
Iomaxein 1 Hao0OpOT 10 BU3YaJIbHOM omope.
84) OnpeaeasTh IIOMAAb KPYTa.
BoiBoauTs dopmyasl (B IpagyCHON U paguaHHONW Mepe) s
JUIMH NyT, IJIOLAed CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBI IIJIaH.
BopruncasaTe miomanu (uryp, BKIIOYAIONIMX SJIEMEHTHI
OKPY)XKHOCTH  (Kpyra) C OHOpOll Ha  CHPaBOYHYIO
UH(pOPMALIHUIO.
Haxoautp muioniaam B 3afa4ax peaibHON KU3HH.
JABuaKeHust *TloHsATHE O JBUKEHUH IJIOCKOCTH. Pa3oupars  npuMmepbl,  WUIIOCTPUPYIOUIHME  TMOHSATHS
IIOCKOCTH [TapannenpHbIi nepeHOC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUH.
(6 4) CUMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS MAPAUIEIBHOIO IepeHoca,

[Ipocreiime npruMeHEeHNs B PELICHNH 3a71au™.

IIOBOPOTAa MU OCEBOM CHUMMETPUU C BHU3YaJbHOM OIIOPOM.




HaxoanTh HETOABWKHBIE TOUYKU IO 00pas3iLy.

HaxoauTh LEHTPBI U OCH CUMMETPHIl IpOCTeHIIuX QUryp 1o
oOpa3iry.

*TIpuMeHATHh NapajUICIbHBIM IEPEHOC M CUMMETPHUIO IIpU
pelIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEPHI).
Hcnoan3oBaTh 1151 HOCTPOCHUS U UCCIIE0OBaHUIN IUPPOBBIE
pecypcesL™

IToBTOpEHMUE,
00001IeHHE,
CHCTeMAaTH3aIuSsI
3HAHMH

(7 9)

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOJOB KypcoB 7—9

KJIacCOB, 0000II€HNE U CUCTEMATH3aLusl 3HAHUI.

[Ipocreiie reoMmeTpudyeckue QUIypsl U HUX CBOWCTBA.
N3mepenne reomeTpudecKux BEIUYHH.

TpeyroapHUKH.

[TapanienpHble U NEPIEHIUKYIISIPHBIE IPSIMbIE.
OkpyXHOCTb M Kpyr. l'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPY>KHOCTH.  BriucanHple ¥  ONHCAHHBIE  OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeTbIpEXYroJIbHUKH. Bnucannbie u OINMCaHHbIE
YETHIPEXYTOJIbHUKHU.

Teopema [Iudaropa u Hayana TpuroHomerpun. Pemenne oommx
TPEYrOJIbHUKOB.

[IpaBUsbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBuKeHus. [Tonobue.
CummMmertpust.

IImomane. Bemucnenue 1wromaneit. IDiomagn 1momoOHBIX

¢uryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTopsl Ha MIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBIM TpPEYroJIbHUK, MEINaHa,
OucceKTpuca U BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpam,
poMO, NPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
KacaTeJbHast, paBEHCTBO U M0J00He (PUryp, TpeyroibHUKOB;
NapajuIe]IbHOCTh WM NEPIEHIUKYJISAPHOCTb MPSAMBIX, YIOJ
MEXAY MNpPAMBIMH, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
HIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepuMmMerpa M IUIOWIAAU
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH W IUIOIIAJHA KpyTa,
00bEMa MPSMOYTOJILHOTO Mapajuiesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJbHAs  CHUCTEMA
KOOPJIMHAT, BEKTOP, MCHOJb30BATh OTH IIOHATHSA IS
MIPEACTABJICHUS JAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha TOBTOPEHHME OCHOBHBIX IIOHATHUH,
WJUTIOCTPALIMIO CBA3EH MEXAY Pa3iIu4YHbIMM 4YacTIMH Kypca.
Bbi0upaTs MeToa I pEeLIEHUS 3a0a4u.

PemaTh 3a1aum U3 MOBCEIHEBHON KU3HH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»




(II0 TOAAM OBYYEHUSI)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YaCcoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IIpeacrasiienue [lpencraBienue gaHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JAAHHBIX BBIUUCIICHUS] 10 TaOJUYHBIM JlaHHBbIM. VI3BieueHMe M | HpPEICTaBICHHUS CTATUCTUYECKMX IAHHBIX W YHCIOBBIX
(7 9) WHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTra | MAacCHBOB C IOMOIIBI0 TaONWIl ¥ JUarpaMm ¢
«Tabnuup. UCIIOJIb30BAHUEM  aKTYalbHbIX M BaXKHBIX JaHHBIX
['padguueckoe mnpejacraBieHUE JaHHBIX B BHJE KpPYroBblX, | (zemorpaguyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  AuMarpaMM.  YTeHHME U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHH,
noctpoeHue  auarpamm.  IIpumepsl  gemorpaduueckux | OOIIECTBEHHbIE U IPUPOIHBIC SBICHMUS).
Jarpamm. M3yyars Meroabl paboOThl C  TaOIMYHBIMH |
[TpakTtuyeckas pabora «JluarpaMmsl». rpaMuecKuMH TPeJCTaBICHUSIMHU JAHHBIX C IOMOIIbIO
nU(ppPOBBIX PECYpCOB B XOJE NPAKTUUYECKUX padoT (c
HaMpaBJIsIONIEH TOMOUIBIO).
OnucareabHas Uucnossie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHATHS. YUCIOBOH
CTATHCTHKA Menuana 41ciaoBoro Habopa. Y cTOMUYMBOCTE METUAHBI. Habop, Mepa LIEHTPalIbHON TeHJEeHIMU (Mepa LIEHTpa), B
8 v) [Ipaktuueckas padota «CpenHue 3HAYCHUS». TOM YHCJIe CpeiHee apuPMeTHIecKoe, MeIMaHa.

HaubGonpiiee u HanmMeHbIllee 3HAYSHHS YMCIOBOTO Habopa.
Pasmax.

OnucpiBaTh CTATHUCTUYECKUE JIAHHBIE C TOMOIIBIO
cpeaHero apuMETHYECKOro U MeAnaHbl. Pemarh 3aqaun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIrMIAIHOCTH W/WIN
BepOaIbHOU OIOPHI)

HN3yyarps cBOMCTBAa CPEIHHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpPCOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJISIONIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSITHA: HauOOJIbIlIECE
Y HavMeHbIlIee 3HaUeHHsI YMCIOBOTO MacCUBa, pa3Max.
Pemathb 3agaum Ha BHIOOp crioco0a OMHMCAHUS TaHHBIX B




COOTBECTCTBHUH C HpI/IpOl[Of/'I JaHHBIX u neiaaMu
Hncciacag0oBaHus C HanpaBn;Homeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYUBOCTh (TIpuMepbl). YacToTa 3HAYCHUH B
MaccuBe JaHHbIX. ['pynnuposka. ['uctorpammel.
[TpakTiueckas pabota «CiydaitHasi U3MEHYUBOCTD Y. *

*OcBanBaTh NMOHSATHS: YacTOTa 3HAUYEHUN B MaccHBE
JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpaduyecKue MpeaCcTaBICHUS PA3HBIX BUJOB
CIIy4allHOW HM3MEHYMBOCTH, B TOM 4YHCIE C TIOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHUYECKON pabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepunHa, pedpo. [IpencraBnenue 3a1a4u ¢ MOMOIIBIO
rpada. CreneHp (BaJIeHTHOCTH) BepmuHbL. Yucimo pébdep u
cymMmapHasi creneHb BeprmH. Llens u nuki. [lyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xox rpada (simepoB
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax.™

*OcBaunBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, crerneHb (BAICHTHOCTh BEPIIIMHBI), IETb U IHKII.
OcBauBaTh MOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpacda, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemeHHe 3aJayM  HAa IIOMCK CyMMBI
CTeTieHeW BepiinH Tpada, Ha mouck obxoma rpada, Ha
MOWCK TMyTed B  OPUEHTUPOBAHHBIX Tpadax cC
HaIIpaBJIAOIIECH TOMOILBIO.

OcBanBaTh CHoOCOObI INPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMEeTOB ¢ TMoMolblo  rpadoB  (KapTbl, CXEMBI,
AIIEKTpUYECKUE 1eNH, (YHKIMOHAIbHbIE COOTBETCTBUS)
Ha rnpuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiHOT 0
coObITHUS

(4 9)

*CnyyaiiHbIll ONBIT U ciaydailHOe coObITHE. BeposTHOCTh U
yacToTa coObITHA. Poib MaloOBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B mpHUpoJe U B obmecTBe. MoHeTa U
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BeIIaIEHUS Opiiay.™

*OcBauBaTh NMOHSTHS: CIYYalHBIN ONBIT U CIy4alHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTUUYECKH JTOCTOBEPHOE
coObITHE.

M3yuyaTh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIINEeCTBE Ha BaXHBIX IMpHUMepax (aBapuu,
HECUaCTHBIE cily4au, 3aluTa NepPCOHAIBHOMN
uHOpMalny, epeaada JTaHHbIX).

N3yuarh poiib KJIACCHYECKHX BEPOSTHOCTHBIX MOenei
(MoHeTa, UrpajbHas KOCTb) B TEOPUHU BEPOSITHOCTEH.
HabawaaTte W M3y4yaTh 4YacTOTy COOBITUH B IPOCTBIX




OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YeCKOi paboThl.*

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnMcarenbHas — CTaTUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

[HoBTOPATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha OpejCTABICHUE U OMHACAHUE JTAHHBIX

c MTOMOIIBIO U3yYEHHBIX XapaKTePUCTUK C
HAIpPaBJISIONIECH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,

MaJIOBEPOATHBIX u IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, HUX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (ne menee 34 1)

Ha3zpanue
pasaena (TemMbl)
(4mMcyI0 YacoB)

OcHoBHOE€ coaecpiKaHuE

XapaKTepnchca HECATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IloBTOpPEHME
Kypca 7 kj1acca
CR))

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass  CTATHUCTHKA.
Crnyyvaiinas usMeHuuBOCTh. CpeiHHe YncIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M 4acTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETAa H
urpaibHasi KOCTb.

IloBTOpSAAITH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3agauu (o0 BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M OINKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX WM OIHMCAHUE
CIIy4allHON U3MEHUYUBOCTH.

Pemiare 3agauu (o BH3YyaJbHOl  omope) Ha
oIpeneIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHne MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 MIPAaKTUYECKU JIOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJM B MPUPOAE M KU3IHHU
YeJI0BEKa.




OnucarejibHast *Otknonenus. Jucnepcus yucioBoro Hadopa. CranaaptHoe | *OcBamBaThb NOHSTHA: JUCIEPCUS W CTaHAAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOTO Habopa. J[narpammel paccenBanus.™ OTKJIOHCHHE, HCIIOJIb30BaTh OSTHU XapaKTCPUCTUKH IS
PacceuBanmne OTIMICAHUS PACCCUBAHUS TAHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bl 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 110 HarpaMmaM pacCeuBaHUs.
CTpouTh AMarpaMMbl pPACCEMBAHUA IO HMEIOLUIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIbI0 KOMIbIOTEpa (Mocie
COBMECTHOTO aHajIu3a).*
MHo:xecTBa MHoxecTBO, MoaMHOKeCcTBO. Onepanuu Haa MHOXKecTBaMH: | (OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
4 9) oObenuHeHue, mnepeceueHue,  npomnosiHeHue.  CBoWHCTBa | MOJAMHOXKECTBO.
onepanui Hax MHOKECTBAMHM: MepeMECTUTENbHOE, | BBLIMOJHATH onepanun HaJ MHO>KECTBaMU:
coueTaTesIbHOE, paclpeAe/InTeNbHOE, BKIOYECHHUS. 00BbeAMHEHNE, TIEpEeceYeHHE, AOOJIHEHUE (110 00pa3iy).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. HUcnoan3oBarh CBOICTBA: MIePEMECTUTENBHOE,
COYETaTeNbHOE, PACIPESIUTENIbHOE, BKIIOYEHUs (C
MCIIOJIb30BAaHUEM BU3YaAJILHOM OIMOPHI).
Hcnoap3oBaTh rpaguieckoe MpeCTaBICHUE MHOKECTB
P OINHCAHUHM PEATbHBIX TMPOIECCOB M SBJICHHH, NPH
pEIICHUH 3a/1a4 U3 APYTruX YIeOHBIX MTPEIMETOB U KypCOB
(c MCrONIb30BaHKUEM BU3YaIbHOM OIOPHI).
BepositHOCTH DeMeHTapHbIe COORITHS. Crny4aiinbie cooriTg. | OcBaMBaTh Ha 0a3zoBOM YPOBHe MOHATHS
CJIy4aiiHOro bnaronpustcTBytoniye AIIeMEHTapHbIE COOBITHSI. | dJEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coOLITHS BepositHoctn  coObITHif. ONBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh  OJIATOTPUSITCTBYIOIIUX — DJIEMEHTAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUSAMU. CTydaifHbIN BBIOOP. COOBITHIA, PABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota «ONbBITE C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSIMU Y.

PemaTh 3a7a4M Ha BBIUKUCICHUE BEPOATHOCTENH COOBITHIT
MO0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4aliHOTO
ombITa (C MCIHOJIb30BAaHUEM 3PUTEIBHONW HATJSTHOCTH
U/Win BepOabHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCICHUE BEPOSITHOCTEH COOBITHI
B OINbITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITHSAMH, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEpPaA (C
UCIIONIb30BAaHUEM  3PUTEIBHONW  HATTSAHOCTH  W/UIHU
BepOATBHOM OTOPHI).




IIpoBoanTs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMHU COOBITHUSAMH (C UCIOJIb30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JOpYTux MoJieIIeN)
B XOJ€ IpakTHYecKoW paboThl (C HCHOJIb30BAHUEM
BHU3YyaJIbHOW ONOPHI).

BBenenue
Teopuio rpagos
(4 19)

*JlepeBo. CBoiicTBa jJepeBa: €IMHCTBEHHOCTb  IIYTH,
CYLIECTBOBAaHME BUCSYEH BEPIIMHBI, CBSI3b MEXAY YHUCIOM
BEpILUH U unciaoM peéoep. [IpaBuino ymMHOXKEHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 muKia,
BHCsAYAs BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

M3yuyaTh cBoOMCTBa [epeBa: CYIIECTBOBAaHUE BHUCSYEH

BCPIIMHBI, CANHCTBCHHOCTb IIyTH MCKAY ABYMA
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
pedep.

YyacTBoBaTh B O0CY:KI€HHHM pelIeHUsl 3aJa4yd Ha
MOUCK W TIEPEUYHCIICHHE MyTeH B JepeBe, ONpe/eicHue
YyuCiia BEpIIMH Wi pEédep B JepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IIpaBWIIa
YMHOXKEHUS.*

Cayuaiinble
coonITHS
84)

*TIpotuBomnonoxknoe  cobwsitTve.  marpamma  Ditnepa.
OObenuHeHne u rmnepeceueHue coObITUN. HecoBMecTHBIE
coObiTust. @opmyna cioxeHus BepoaTHocTed. IlpaBuio
YMHOXXEHHUSI ~ BEpOATHOCTEH.  YCIOBHask  BEpPOATHOCTb.
HeszaBucumpbie  coObiTusi.  IlpeacraBienune — cirydaitHOTO
HKCIIEpUMEHTa B BUJIE IepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMeCTHbIE U HECOBMECTHBIE COOBITHS.

N3yuyaTh TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHHSI BEPOSTHOCTEH).

YuacTBOoBaThH B 00CYyKIeHHHM pellieHUs 3aJa4u, B TOM
quCcJIe TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO

YUCIOBOM mpsAMOM, aumarpamm Oilnepa, GopMyIbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp NOHSTHS: IIPaBUIIO YMHOXEHUS
BEpPOSITHOCTEM, YCIOBHAsI BEPOATHOCTh, HE3aBHUCUMBIE
COOBITHS JIEPEBO CIYYaHOTO OMBITA.

N3yuars cBoiicTBa (ONpeneNeHus) HE3aBUCHUMBIX




COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HUM pelIeHWsl 3aJa4d Ha
ONpeJIeJICHUE U UCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HHUM pelIeHMsl 3aJa4yd Ha
IIOUCK BCpOSITHOCTefI, B TOM 4YHCIIC YCJIOBHBIX, C
HCITOJIb30BAaHUEM JIepeBa CIIy4aifHOTO OmbITa. *

O00011eHHe,
KOHTPOJIb
4 v)

[IpencraBnenue nanHbix. OnucatenbHas craTUCTHKA. ['padsbl.
BepositHOCTB CIIy4ailHOTO COOBITHSI. DNeMEeHThI
KOMOWHATOPHKH.

IloBTOpSAITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

PemaTts 3aga4ym Ha IIPEICTAaBICHUE U OMMCAHUE JaHHBIX
c IIOMOIUIbIO U3YYEHHBIX  XapaKTepucTuk (¢
HCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTHL B OOCYKIEHMH pelIeHHA™ 3aJayl C
IpUMEHEHHEM TpadoB.

Pemiath 3aJayd  Ha  HAXOXJAECHUE  BEPOSITHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCJI€ B OINbITAX C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSMU (C BU3yaJIbHOU OMOPOH).
*Y4yacTBOBaTH B 00CY:KIE€HHHM pelIeHHs™ 3ajayM Ha
HaXO0XKJICHUE BEPOATHOCTEH 0ObETUHEHNUS U MepPEeceUEeHUs
COOBITHI, B TOM YMCJI€ HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpaguecKux TpeACTaBIEHUIl U JepeBa ClydailHOro
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajAayM Ha
MepevrciieHne KOMOMHAIMHI (YKCia MepecTaHOBOK, Yncia
coyeTaHuil), Ha HaXOXKJAEHUE BEPOSATHOCTEH COOBITHI €
NPUMEHEHUEM KOMOMHATOpPUKHM, B TOM 4YHCIE C
UCMOJIb30BaHUEM TpeyrosibHuKa [lackans.

9 kinacc (He MeHee 34 4)

HazBanue
pa3naesa (TemMbl)

OcHoBHOE coaepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




(4K CJI0 YacoB)

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nanHbix.  OmnwucarelbHas ~ CTaTUCTHKA.
Omneparuu HaJ COOBITUAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha NIPE/ICTABIICHUE U ONMCAHUE JTAHHBIX.
Pemarr, 3amaum  Ha  HAXOXIEHUE  BEPOATHOCTEH
OOBeAMHCHHUS U TIEPECEYCHHS COOBITUH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HUCIOJIb30BaHUEM  I'papUIECKUX
MIPEACTABJICHUH U JiepeBa CIy4alHOTO OMbITA.

Pemath 3amaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTaHOBOK, YHCJIa COYETaHUM), Ha HaXOXKICHHUE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPHKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyroabHuka [lackans

DJ1eMeHThI
KOMOMHATOPUKH
(4 1)

KombOunaropnoe mnpaBuino ymHOxeHus. [lepecTaHoBKH.
@axropuan. Coueranus U yucio coyeraHuil. *TpeyronbHuk
[Tackamns.* [IpakTnueckas pabota «Bprancnenune
BEPOSITHOCTEH C HUCHOJIb30BAHUEM KOMOMHATOPHBIX (DYyHKIIHIA
QJIEKTPOHHBIX TAOJIHIDY.

OcBauBath Ha  0a30BOM  YpPOBHe  INOHATHA:
KOMOMHATOPHOE MPABUIO YMHOXEHHs, YINOPAIOYECHHAs
napa, Tpoika OOBEKTOB, IEPECTAHOBKA, (aKTOpHUa
qucaa, COYETaHWE, YHUCIO COYETaHWH, *TPeyroyibHUK
[Tackamns.*

Pemiare nmpocreiilime 3axa4yM  Ha  TEPEUYMCIICHHE
YIIOPSTOYESHHBIX nap, TPOEK, NepevrCIICHIE
NEPEeCTAHOBOK M COYETaHUH HIIEMEHTOB pPa3JIMYHbIX
MHOXECTB (110 00pa3iy).

Pemiate nmpocreiimme 3aja4d Ha IPUMEHEHUE YHCTIA
codeTaHuil B anredpe (CoOkpanéHHOe YMHOXKEHHE, ONHOM
HrroToHa) (c HampaBsIONIei MOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHMKY, 3aJadd Ha
BBIUUCIIEHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MpaKTH4YEeCKOH paboThl (C
BHU3YaJIbHOW OMOPOIA).

I'eomeTpuueckast
BEpPOSITHOCTH

*T'eomerpuueckast BepossTHOCTh. CitydaifHbIi BEIOOpP TOUKHU U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 JYI' OKPY>KHOCTH.™

*OcBauBaTh NOHSATHE T€OMETPUUECKON BEPOSTHOCTH.
YuacTrBoBaTh B O00CY:KICHMHM PpeLICHUS 3aJa4yHd Ha




CR))

HAaxOXKJICHUE BEPOATHOCTEH B OIBITAX, INPEACTaBUMBIX
Kak BbIOOp TOYEK M3 MHOIOYIOJIbHUKA, Kpyra, OoTpe3Ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanuns
bepnyaamn
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUM 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTHii B cepun wucnbliTaHuid beprnymmu. IlpakTuueckas
pabora «Mcneiranus bepuymmy.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSATHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (yCIIEX U Heyjaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOr0  ycrexa
(neynaum), cepust ucnbiTanuii bepuysm.

Pemiare  mpocreiimiume 3aja4yd Ha  HAXOXICHHUE
BEPOATHOCTEH COOBITUI B CEpUU UCHBITAHUI 10 TIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKOI mporpeccuu (C OMopoil Ha CIIPaBOUYHYIO
nH(pOpMaIUIO).

Pemiate  mpocreiimme 3axauMm Ha  HAXO0XACHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIbITaHUN bepHymM, Ha HaXO0XACHUE BEPOSTHOCTH
ONPEACNIEHHOIO 4YHUCIIa YCIEXOB B CEPUM  HUCHBITAHUHN
bepuymu (¢ BU3yalbHOM OMOpOii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCJIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTaHui beprymum

Cayuaitnas
BeJIMYMHA
(64)

CrnyuaiiHas BeIMYMHA W PACHPENETICHUE BEPOSATHOCTEM.
Marematnueckoe OXHMJIAHHE W JHUCIEPCHsS  CIy4alHOHN
BelIMUYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHMS BEIIMYHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  V3mepeHue
BEPOSITHOCTEW C TMOMOLIBI0 4acToT. [IpuMeHeHume 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHA: ClydaiHas
BEJINYMHA, 3HA4YECHUE CIIy4alHOM1 BEJINYMHBI,
pacrpeneineHue BEposiTHOCTEM.

HN3yuyath uW o0cCy:kIaTh IPUMEPBI JTUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJICHHOCTD HaceJeHus, Ipyrue N3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABILUECS B KypCe€ CTATUCTHKH),
MOJIETIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX CO
CllydyaliHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  YPOBHe¢  INOHATHA:
MaTE€MaTH4YeCKOe OKHUJAHUE CIIy4alHOW BEIWYMHBI KaK




TEOPETUYECKOE cpenHee 3HAuYEHHUE, qucrepcus
CIIy4aifHON BEJIMYMHBI KaK aHAJIOT AUCIIEPCUU YUCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXKMJIAHWS W  JUCIEPCUU  AUCKPETHOM  CIly4anHOU
BEJIMYMHBI M0 33JJaHHOMY paclpeiesieHUuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (cC
HAIPAaBJIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MaT€MaTU4YECKUM  OXHJAHUEM U
JUCIiepCcuell HEKOTOPBIX paclpeiesieHUuil, B TOM 4HCIIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4aiHBIX OMBITAX KaK CIy4ailiHYIO BEIHUUHY.
3HAKOMHUTBLCS C 3aKOHOM OoJnbImuX uucen (B Qopme
bepnymnu): mpu OONBIIOM YHCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMICH MTOMOIIIBIO).
OOcykmaThb  poib  3aKoHa  OOJIBIIMX  4HMCel B
000CHOBaHUHU 4aCTOTHOI'O MeToaa U3MEpEHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMUMBOCTH B U3MEHUMBBIX SIBICHHUSIX,
poOJb 3aKOHA OOJBLIMX YHCEN B NPHUPOAE M B KU3HU
4eJI0BEKA.

0O06006menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OmnucareinbHas  CTAaTHUCTHKA.
OJIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pematr, 3amauMm  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OMBITAX C PaBHOBO3MOKHBIMHU
BJ'IeMeHTapHI)IMI/I CO6LITI/I$IMI/I, BepOﬂTHOCTeﬁ
OOBeAMHEHUS M TIEPEeCEYeHUs] COOBITUH, BBIYUCIATH




BEPOSITHOCTH B OMbBITaX
UCOBITAaHUN

CEpUsIMU  CIIy4alHBIX

[Ipu pa3zpaboTke paboyeil mporpamMmbl B TEMATHYECKOM IUIAHHUPOBAHUU YYTEHBI BO3MOXHOCTH HMCIOJIb30BaHUS

ANEKTPOHHBIX  (IIU(PPOBHIX)

00pa3oBaTeNbHbIX PECYPCOB,

SABJIIIOITMX CSI y‘I€6H0 -MCTOOIUYCCKHNMHU  MaTCpUualaMU

(MyIbTUMEIUNHBIE TPOrPaMMBbI, AJIEKTPOHHbIE YUYEOHUKM U 3a/layHUKH, DSJEKTPOHHBbIE OMOIMOTEKH, BUPTyalbHbIC
1abopaTopuu, UTPOBBIE MPOrPAMMBbl, KOJUIEKIIUHU ITU(GPOBBIX 00pa30BATEIbHBIX PECYPCOB), UCIIOJIb3YEMbIMU JJIs1 OOYUECHHUS
Y BOCIIUTAHUS Pa3IUYHBIX TPYII MOJb30BaTeNeH, TPEICTABICHHBIMU B AJIEKTPOHHOM (LIU(PPOBOM) BUE U pPEATU3YIOIIUMU
nuaaktuyeckue Bo3moxkHoctu KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTEILCTBY 00 00pa30BaHUH.

TEMATHUYECKOE IINTAHUPOBAHUE Agareopa

7 KITACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
No /it HaumeHoBaHue pa3iesioB U TeM (undposBbie)
) MPOrpaMmabl Beero Konrpoubusbie | IIpakTudeckue  ofpazoBaTeinHble
paﬁOTI)I paﬁOTI)I pecypcbl
1 Yucna v BerunciieHus. PanmmoHanbHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6anoreka LIOK
2 AZreOpantieckue BLIpaKCHHA 27 . https://m.edso00.ru/7f415b90
bu6anoreka LIOK
3 YPaBHCHHS H HEPABCHCTBA 20 . https://m.edso00.ru/7f415b90
4 Koopaunats! u rpaduku. ®yHkimm 24 1 bubmaorexa LIOK

https://m.edso0.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

bu6nmoreka [IOK

> Hosropenne i 06obmenne 0 L https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KIIACC
KosmyecTBo yacoB DJIEKTPOHHBIE
No i/nt HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
} IpPOrpaMmbl Beero Konrposbneie | IIpakTudeckne | oppazoBaTeibHbIe
padoThbI padoThbI pecypcbl
bubnunoreka LIOK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna v Berunciienns. CTEeHb ¢ eJIbIM - bubmuoreka [{OK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BhIpaKeHHUs. 5 1 bubmmnoreka HOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaKeHHUS. 15 1 bubnmnoreka HOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBagpaTHbie bubnnorexa [JOK
5 15 1 _
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
yYpaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubmorexa OK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bu6nmoreka [IOK

8 @yHK1yH. OCHOBHBIC IOHATHA 5 https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
d Dynicunau. ucrosie pynicim ? https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
10 [osroperme u 0bobmenue 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
9 KUIIACC
Kosun4yecTBo 4yacos DJIeKTPOHHbIE
No /it HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
) MPOrpaMMbl Beero Konrposbnbie | IIpakTHyeckue | oppazoBaTeibHbIe
paﬁoTbl paﬁoTbl pecypcsl
1 Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnuoreka [{OK
yucia https://m.eds00.ru/7f419d08
9 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmuoreka [JOK
OJIHOM IIEPEMEHHOMN https://m.eds00.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnorexa [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubmmoteka IIOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
5 Dy 16 1 but6mmorexa [IOK

https://m.edsoo.ru/7f419d08
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bu6nmoreka [IOK

6 YucII0BBIE ITOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
v [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS 18 1 bubnunoreka LIOK
3HAaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
TEMATHYECKOE IINTIAHUPOBAHUE I'eomerpus
7 KIIACC
KosnnyectBo yacos DJIEeKTPOHHbBIE
Ne i/ HaunmeHoBaHMe pa3je/ioB U TeM (undpossbie)
i IporpaMMbl Beero KontposbHeie | IIpakTHdeckne | oopazoBaTeibHbIe
paﬁOTI)I paﬁOTI)I pecypcbl
I o
s o cvoricms. Hovepont reowerpnaven | 14 buGorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYUH
bubmmoteka IIOK
2 TpeyromHuicH 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsiMble, CyMMa yTJIOB 14 1 bubmuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bu6muoreka [JOK
MOCTPOEHUSA https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHmEe, 0000IIEHNE 3HAHUI 4 1

bubnunorexa LIOK



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f415e2e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
8 KUIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
No i/nt HaumeHoBaHue pa3iesioB U TeM (undposbie)
3 NpPOrpamMmbi Beero Kontpoarneie | IlpakTuyeckne  ogpasoBareibHble
padoThbI padoThbI pecypcsl
N bubnnorexa [IOK
HerbipexyronbHikH 12 . https://m.edsoo.ru/7f417e18
T o
HegﬂzManoinaiiiz; Z(’szl‘;liai 1o100HbBIE 15 1 bubmorexa HOK
porioph p > 1104 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. Haxoxaenue rromanen
TPEYTroJIbHUKOB U MHOT'OYT'OJIbHBIX (hUT 14 1 bubmorexa [IOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX puryp
Teopema IIudaropa u Hayana 10 1 bubnmnoreka HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpy)KHOCTH. Brincannsie n
OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmuorteka [IOK
KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bu6nunorexa LIOK
Tosropenne, 0dodmenne snanui 4 . https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
9 KIIACC
KosauuecTBo yacoB DJIeKTPOHHbIE
No i/nt HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
} NporpamMMbl Beero Konrpoibnsie | IIpakTudeckue | ofpaszoBaTebHbIe
padoTbI padoTbI pecypcsl
Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [IOK
CUHYCOB. PelnieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnuoreka [IOK
Bexropet 12 ! https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 https://m.edsoo.ru/7fA1al2c
HIE)aB;ELH;,;e Ii\;[EJ(iFOY;"O}J)‘IzHI/IK:. Jnna . BuGmorexa [IOK
ORPYIKHOC ot ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
JIBUKEHHSI TTIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 2 5 bubnunorexa LIOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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TEMATHUYECKOE IINTAHUPOBAHUE BepoATHOCTH M CTaTHCTHKA

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM u(poBbie
Ne i/ pad Kourpoububie = IIpakTuyeckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
bu6mmoreka [IOK
! TpencTannenne AaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Onucarenbras CTaTueTHKa ? ! 1 https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 CotyuaiiHas u3MeHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Baenenne s Teopuio rpagos 4 . https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 5 1 1 bubnnorexa [HOK
COOBITUA https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001enne, cucreMaTH3amus 3SHAHUH 3 1 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 3 6
[TPOIT'PAMME
8 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHMe pa3aeioB U TeM u@poBbIe
Ne ni/m pad Kourpoububie | IIpakTuyeckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
! HosTopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas cTaTUCTHKA. PaccemBanme 4 1 bu6mmorexa [IOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f417fb2

JTAHHBIX
bu6mmoreka [IOK
3 Mroxectsa > ! . https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
4 BeposiTHOCTB CitydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Brenerne B Teopuio rpagos 4 . https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Caysaitubie cobprms 8 ! ! https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O0001enue, cucTeMaTH3alus 3HaHUH 3 1 https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 34 3 5
I[NPOTPAMME
9 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HanmeHnoBaHHe pa3aejioB H TeEM udposbie
Ne ni/m pad Kourpoububie | IIpakTuyeckue (mudpp )
NMPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
! Tosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIEMEHTEI KOMOHHATOPHKH 4 1 https://m.edso0.ru/7f41a302
bu6mmoreka [IOK
3 Teomerprticckas BeposTHOCT 4 ! ! https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
4 Henerrazns beprym 6 1 https://m.edsoo.ru/7f41a302
. bubnmoreka [JOK
S Crtyuaiinas senuna ! ! 1 https://m.edsoo.ru/7f41a302
6 O06o0061IeHre, KOHTPOITH 9 1 bubmmoreka [JOK
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|

https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10

4 4
[TPOI'PAMME 3 3
HOYPOYHOE IIVIAHUPOBAHMUE Aureopa
7 KIIACC
KouunyecTBo 4yacoB JJIeKTPOHHBIE
Ne Tema vpoka Hara undgpoBbie
n/n yP Beero Konrposbnbie | IIpakTuyeckue | ysyyennsi | oGpa3zoBaTeibHbIE
padoThI padoThI pecypcsl
ITonsiTHE palMOHATILHOTO YKCIIA 1 02.09.25
A o
pubMeTHIecKre IeiCTBUS C 1 04.09.25
panMoHaIBHBIMH YHCTIAMU
A .
pubMeTHIecKre IeiHCTBUS C 1 05.00.25
palMOHANBHBIMH YKCIAMU
A €TUYECKHUE JEeIC c
pudmMeTHuecKue 1eCTBUS 1 09.00.25
palMOHANBHBIMH YKCIAMU
A .
pubMeTHIecKre IeiHCTBUS C 1 11.09.25
parMoHaIBHBIMH YHCTIAMU
A o
pudmeTrdecKue AeUCTBUS C 1 12.09.95
palMOHATBHBIMH YHCIAMU



https://m.edsoo.ru/7f41a302

CpaBHeHue, ynopso4nBaHue

7 16.09.25
palOHAIbHBIX YHCEIN
C :

3 paBHEHUE, YIOPSA0YMBAHUE 18.09.25
palMOHAIBHBIX YHCE
CpaBHeHue, yropsg04nBaHue

9 paBHEHHE, YIOPSIOUNBAHU 10.09.25
palOHAIbHBIX YHCEIN
C

10 TENEeHb C HaTypaJlbHbIM 93.00.25 bubnuorexa [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
C

11 TEIIEHb C HaTYPAJIbHBIM 25 09.25 bubnnorexa [HOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
C

12 TEIIEHb C HaTYPAJIbHBIM 26.0.25 bubnnorexa [HOK
IIOKa3aTeneM https://m.edsoo.ru/7f42154¢
C

13 TEIIEHb C HATYPAJIbHBIM 30.09.25 bubnuoreka [IOK
[IOKa3aTenemM https://m.edsoo.ru/7f4218be
C

14 TENEeHb C HaTypalbHbIM 02.10.95
MOoKa3areieM
P o,

15 €IIEHNE OCHOBHBIX 3auzlaq Ha 1po0u 03.10.25
MIPOLIEHTHI U3 pealIbHOM MPAKTUKH
P ou,

16 €IIeHNE OCHOBHBIX 3avnaq Ha polu 07.10.25
IIPOLIEHTHI U3 pEaJIbHOM NPAKTUKH
P 0

17 €IlIEHNE OCHOBHBIX 3aJa4 Ha Apo0u, 09.10.25

MPOLEHTHI U3 PEATbHON MPAKTUKHU



https://m.edsoo.ru/7f4211de
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Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

18 . 10.10.25
MPOLICHTHI U3 PeaTbHOM MPAKTHUKU
ITpu3nakm me OCTH, pPa3jIoxKe
19 pHU3HAKHU JEIUMOCTHU, Pa3Jil HUS 14.10.25
Ha MHOXKHUTEJIN HATYPAJIbHBIX YHCEI
ITpu3nakm ne OCTH, pPa3jIoxKe
20 pHU3HAKHU JEIUMOCTHU, Pa3Jil HUS 16.10.95
Ha MHOXUTEJIM HATYPAJIbHBIX YHCEIT
Peanbnsbie 3aBucumoctu. [pamasa u
21 17.10.25
oOparHast MPOMOPIUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
22 21.10.25
oOpaTHasi IPOMOPIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [pamasa u
23 23.10.25
oOparHast MPOIOPIUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
24 24.10.25
o0OpaTHas MPOMOPIHUOHAIEHOCTH
KonrpomnsHas padora 110 teme
25 " HIPOJIBHAA paboT H" TeM 06.11.25
PammonanbHble yucia
bu6mmoreka [JOK
26 b 07.11.25
YKBCHHDIC BHPaKCHIA https://m.edsoo.ru/7f41feec
27 DopmyIsl 11.11.25
28 DopmyIisl 13.11.25
Ilepeme e. Jlommyc € 3Haue
29 peMeHHbIe. J[omycTuMBbIe 3HAYCHUS 14.11.95

MEPCMCHHBIX



https://m.edsoo.ru/7f41feec

[IpeobpazoBanme OyKBEHHBIX

bubmuoreka [JOK
30 5 0 18.11.2
BIPAXCHHH, PACKPHITHE CRODOK 1 8 > https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPXKEHUH, PACKPBITUE CKOOOK U 20.11.25 bubmmorexa LIOK
P > Packp o https://m.edsoo.ru/7f41fd70
MPUBEICHNE OIOOHBIX CIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
32 BBIPAKCHUH, paCKPBITHE CKOOOK U 21.11.25
MIPUBEICHUE TTOIOOHBIX CIIAaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPQXEHUH, PACKPHITHE CKOOOK U 25.11.25
MIPUBEICHUE MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENIEHU C HATYPAJIbHBIM 27 11.95 bubnnorexa [HOK
MoKa3aresieM o https://m.edsoo.ru/7f421382
35 CBoIiCcTBa CTETICHU C HATYPAJIbHBIM 28,1195 bubnmnoreka [JOK
nokasaresem o https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIBHBIM 02.12.25 bubnnorexka [JOK
rokaszaresem o https://m.edsoo.ru/7f4218be
bu6nmoreka [IOK
37 M 12.
HOTOTICHRE 04.12.25 https://m.edsoo.ru/7f42276e
bubmuoreka [JOK
38 M 12.
HOTORICHR! 05.12.25 https://m.edso0.ru/7f422930
39 09.12.25

CJ'IO)KGHI/IG, BBIYUTAHUEC, YMHOXKCHUC

bu6mmorexa [IOK



https://m.edsoo.ru/7f41fafa
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MHOT'O4JICHOB

https://m.edsoo.ru/7f422af2

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

40 MHOTOYJICHOB 11.12.25 https://m.edsoo.ru/7f422cc8
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
41 12.12.25
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
42 Ciio)xeHue, BBIYMTaHUE, YMHOKEHUE 16.12.95 bubmuorexa [JOK
MHOT'O4ICHOB o https://m.edsoo.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO 18.12.24 bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO 19.12.95 bubnuorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO 93.12.95 bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO 25 12,95 bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPALEHHOTO 26.12.25 bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/7f4251d0
48 Paznoxenre MHOrO4IeHOB Ha 30.12.95 bu6nmoreka [IOK
MHOXUTEIN https://m.eds00.ru/7f423312
49 Paznoxenrne MHOrO4IeHOB Ha 13.01.26 bu6mmorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 15.01.26

PaznoxxeHrne MHOTOYJICHOB Ha

bu6nmoreka [JOK



https://m.edsoo.ru/7f422af2
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MHOXHUTCIN

https://m.edsoo.ru/7f4239de

Paznoxenne MHOTOYJICHOB Ha

51 16.01.26
MHOXXHUTEIHN
KonrponsHas pabora o Teme
59 : HTpPOJIbHAS paboTa 1Mo Tem ) 20.01.26
Anrebpanyeckue BbIpaKEeHHs
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS, 22.01.26
PaBHOCUJIBHOCTh YPaBHEHH
JInHeitHoe ypaBHEHHE C OJJTHOU
54 [IEPEMEHHOM, pellIeHre JMHEWHBIX 23.01.26
ypaBHEHUH
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 MEePEMEHHOM, PEeIICHUE JTUHEUHBIX 27.01.26 bubmmorexa [JOK
P N P R https://m.edso00.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJTHOU
56 MIEPEMEHHOM, pelIeHre TMHEHHbIX 29.01.26
YpaBHEHUU
Pemenwue 3a1a4 ¢ momMoIisio
57 \,H 1] 30.01.26 bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
Pemenne 3amau ¢ nomMomnsro
58 LIEHU : 71a4 ¢ TTIOMOIIb 03.02.26 bu6mmoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
P
59 ELIEHNE 33724 C TIOMOIIIBIO 05.02.26 bubnuotexa [JOK

YpaBHEHU

https://m.edsoo.ru/7f4209a0
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Pemrenne 3ama4 ¢ TOMOIIBIO

bubmuorexa [JOK

60 06.02.26
YPaBHEHUU https://m.edsoo0.ru/7f420e6e
JInHeliHOe ypaBHEHUE C 1BYMs bubnuoreka [IOK
61 10.02.26
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427c32
JIuneitHoe ypaBHEHUE C IBYMs bu6mumorexa [IOK
62 12.02.26
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JTUHEHHBIX YPAaBHEHUN bubnuorexa [IOK
63 13.02.26
C IByMsI IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM 17.02.26
C IByMsI [IE€PEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUN 10.02.26
C IByMsI IIEpEMEHHBIMHU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM 20.02.26
C IByMs ITIe€pEMEHHBIMU
. bubnuotexa [JOK
67 P 24.02.2
CILICHHE CHOTCM ypaptietiud 02.26 https://m.edsoo.ru/7f4284de
. bubnuotexa [JOK
P .02.
68 elIeHNe CUCTEM ypaBHEHHUI 26.02.26 https://m.edsoo.ru/7f42865a
. bubnuotexa [JOK
P .02.
69 elIeHNe CUCTEM ypaBHEHHUI 27.02.26 https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN 03.03.26
71 Pemenue cucrem ypaBHEHUN 05.02.26
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KounTponbhas pabota no teme

bubmuorexa [JOK

72 .03.2
"JIuneliHble ypaBHEHUS" 06.03.26 https://m.edsoo.ru/7f421044
. bubnmoreka [JOK
73 Koopaunara Touku Ha npsmMoit 10.03.26 https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
74 4 .03.
HICTIOBRE HPOMEAKyTIH 12.03.26 https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH 13.03.26
76 Paccrosiaue Mf))KI[y I[BglMﬂ TOYKAMH 17.03.26
KOOpJIUHATHON MPAMOI
77 Paccrosinue Mf:)l(,[[y ,Z[B}/Mﬂ TOYKAMH 19.03.26
KOOPJAMHATHOH MPSIMOi
78 [IpsamoyronbHas cucTeMa KOOpAUHAT *03.26 bubmuorexa [JOK
Ha IJIOCKOCTH o https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpAUHAT 24.03.26 bubnnoreka [JOK
Ha MJIOCKOCTH R https://m.edsoo.ru/7f41e42a
ITpumeps! rpaduKoB, 3a1aHHBIX bubnnorexka [JOK
80 26.03.26
dhopmynamu https://m.edsoo.ru/7f41e8a8
[Ipumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
81 27.03.26
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadukoB, 3aJaHHBIX
82 07.04.26
bopmynamu
83 09.04.26

Urenue rpauKoB peabHbIX

bu6nmoreka [JOK



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

3aBUCUMOCTEN

https://m.edsoo.ru/7f41ea24

Urenue rpadMKOB pearbHbIX

84 . 10.04.26
3aBUCUMOCTEH
bubmuorexa [JOK
85 Honsmie dyniciun 14.04.26 https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumun 16.04.26
N . bubmuorexa [JOK
7 .04,
8 Crofictsa pymKumit 17.04.26 https://m.edsoo0.ru/7f41f078
N . bubnuotexa [JOK
88 CBoficTra (ynicunii 21.04.26 https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
89 Jmmeiinas dynxis 23.04.26 https://m.edso00.ru/7f427282
. bubnuotexa [JOK
90 JI .04,
nHeiinas dynims 24.04.26 https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHETHON 28.04.26 bubnuoreka [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
[TocTpoenue rpaduka TuHEHHON
92 30.04.26
byHKIIH
93 I'paduk yakmmm y =x| 05.05.26
94 I'padux pynkuum y =[x| 07.05.26
95 KonrpossHast paboTa 1mo TeMe 08.05.26 but6mmorexa IIOK

"Koopaunats! u rpadpuku. Oynxmn”

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
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/ Beepoccuiickast mpoBepovYHast
pabora

Hrorosas koHTpOJIbHAS paboTa / bubnnoreka [HOK
96 . 1 12.05.26
Bcepoccuiickas npoBepouHas padbota https://m.edso00.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOOB Kypca 7 Kjacca, 00001meHne 1 14.05.26
3HAHUHI
IToBTOpEHNE OCHOBHBIX IMMOHATHH H Eu 1IOK
noIMoTEKA
98 MGTOIL?B Kypca 7 kinacca, 0000mieHue 1 15.05.26 https:/m.edsoo.ru/7fA29f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H Eu6 1IOK
n0IMOTEKA
1 .05.
99 MeTOI[?B Kypca 7 knacca, o0o0mieHue 19.05.26 https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METO/IOB Kypca 7 Kjacca, 00001ieHne 1 21.05.26
3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U Eub 1OK
nOInOTEKA
101 1 .05.
0 MeTOI[?B Kypca 7 kiacca, 00o0mIieHme 22.05.26 https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H Eub 10K
nOJINOTEKA
102 1 .05.
MGTOI[?B Kypca 7 kiacca, 00o01ieHne 26.05.26 https://m.eds00.ru/7£42a900
3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

Kosnun4yectBo 4yacos DJIEeKTPOHHbIE
Jara uudgposbie
Ne n/ Tema ypoka
e eMa yp Beero Kontpoaeubie | IIpakTuueckue | y3yyenus | oGpa3oBaTelbHbIE
padoTbI padoTbI pecypesl
bu6mmoreka [IOK
1 K i 1 .09.
BA/IPATHEIHA ROPEHE H3 HHCHA 02.09.25 https://m.edso0.ru/7f42d452
bubmuorexa [JOK
2 I1 1 .09.
OHSITHE 00 UPPALMOHATILHOM YHCIIe 03.09.25 https://m.edsoo.ru/7f42eaaa
JlecsiTHuHBIC TPUOTIKCHUS
3 1 05.09.25
HppaLMOHATIbHBIX YHCET
JlecsiTuuHbIe TPUOTUKECHUS
4 1 09.09.25
HPPALMOHATIBHBIX YHCEN
5 JlericTBUTENbHBIE YUCTIA 1 10.09.25
6 CpaBHeHHE IEWCTBUTEIBHBIX YHCEIT 1 12.09.25
7 CpaBHeHHE NEUCTBUTENBHBIX YHCEI 1 16.09.25
ApudpmeTnueckuil KBaJpaTHbIN
8 1 17.09.25
KOPEHb
9 VYpaBHEeHHE BHJIA X2 = a 1 19.09.25
Croit
10 BOCTBa apu(METUUECKIX 1 93.00.25 bubnuorexa [IOK

KBaJPATHBIX KOPHEN

https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

CBoiicTBa apupMETHICCKUX

bubmuorexa [JOK

11 24.09.25
KBaJIpaTHbIX KOPHEN https://m.edso0.ru/7f42d862
[IpeoOpa3oBaHUe YHCTOBBIX
12 JKEHHH, coIep Kalinux 26.09.25 bubmorexa [JOK
BhIpa > CONCPIRAI hae https://m.eds00.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHue YHCIOBBIX
13 BBRIpaKEHHH, COIEPKAIINX 30.09.25 bubmoreia LOK
P - COACPARAIL R https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpa3oBaHUe YHCTOBBIX
14 BBIpa)KEHH, COIEPIKAIINX 01.10.25 bubmorexa [JOK
p » CONCPRatll o https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
IIpeobpa3oBaHue YHCIOBBIX
15 BBIPKEHHH, COAEPIKALLINX 03.10.25 bubmorexa HOK
p » CONCPIRAt o https://m.edso00.ru/7f42e262
KBaJIpaTHBIC KOPHU
bu6mmoreka [IOK
16 CTeleHs ¢ IEeNbIM ITI0Ka3aTeaeM 07.10.25 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yncia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEeMEHTapPHBIX YaCTHIL JI0 08.10.25 bubnnoreka [JOK
KOCMHYECKHX OOBEKTOB), o https://m.edsoo.ru/7f436098
JUTUTEIHHOCTH TPOIIECCOB B
OKpYKaroIeM MUpe
18 CBoiicTBa CTENEHH C LIEJIBIM 10.10.25 bubnmoreka [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
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https://m.edsoo.ru/7f4354a4
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CBoiicTBa CTENEHU C LIEIBIM

bubmuorexa [JOK

19 MOKa3aTesieM 14.10.25 https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM 15.10.25 bubmuorexa [JOK
MoKa3areyieM https://m.edso00.ru/7f435648
21 CBoiicTBa CTEMNEHH C 1IEJIBIM 17.10.25 bubnmoreka [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTENEHH C LIEJIBIM 21.10.25 bubnnoreka [JOK
[IOKa3aTesemM https://m.edsoo0.ru/7f435ed6
23 KBagparusliii TpéxusneH 22.10.25
24 KBanpathslii TpéxusieH 24.10.25
o5 Paznoxenune kBapaTHOTO TPEXUIEHA 05.11.25 bubnnoreka [JOK
Ha MHOXXHUTCIIH o https://m.edsoo.ru/7f42fd38
26 PasnoxxeHne kBajipaTHOTO TpEXUuieHa 07.11.25 bubnuoreka [IOK
Ha MHOXUTEIN o https://m.edsoo.ru/7f42fd38
KonTponbHas pabota mo Temam
27 "KBap aTHBI E Hu. CTeneHn 11.11.25 bubmmorexa [OK
AP Ue OpHH. ’ o https://m.edsoo.ru/7f42ec80
KBanpatuslit Tpexusnen"
bu6mmorexa [IOK
28 Axrebpanieckas 1pook 12.11.25 https://m.edsoo.ru/7f430382
JlonycTuMble 3HaYeHUS
29 MePEMEHHBIX, BXO/ISIINX B 14.11.25

aJ'IFC6paI/ILIeCKI/IC BBIpAXXCHUA



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

,HOHYCTI/IMBIC 3HaA4YCHUA

30 MePEMEHHBIX, BXO/ISIINX B 18.11.25
anredpanvecKue BbIPAKEHUS
31 OcHoBHOE CBOﬁfTBO 10.11.25 bubmuorexa [JOK
anredpandecKou 1pobu https://m.edso0.ru/7f4308e6
. bu6mmoreka [IOK
2 A1
3 Cokpauetiite 1podeit 211125 1 psilim.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Coxpatnertie 1podeit 25.11.25 https://m.edsoo.ru/7f430f44
. bubnuotexa [JOK
4 A1
3 Coxpauerne apodeit 26.11.25 https://m.edsoo.ru/7f430f44
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK
35 . 28.11.25
U JICJICHHE alireOpandecKux Apooei https://m.edsoo0.ru/7f43128c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 02.12.25 bu6mmoreka [IOK
U JIeJICHHE alreOpandeckux Apooeii o https://m.edso0.ru/7f4315c0
37 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE 03.12.25 bu6mmoreka [JOK
U JeTieHue anreOpandeckux apooei o https://m.eds00.ru/7f4318¢2
38 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 05.12.25 bubnuotexa [JOK
U JIeTIeHUE alreOpandecKux apooei o https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BBIpAKEHUIH, bubnuoreka [IOK
39 09.12.25
coJiepKammx anredpandeckue apoou https://m.edsoo.ru/7f43259c
40 [IpeoOpa3oBanue BbIpaxeHHH, 10.12.95 bubnnorexa [JOK

COACPpIKAIINX aAJIT! e6paI/I‘{eCKI/IC IlpOGI/I

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
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[IpeobOpazoBanue BhIpaXEHUH,

bubmuorexa [JOK

41 12.12.25
COJIEpIKaIINX anredpandeckue Ipoou https://m.edso00.ru/7f432736
42 KonrponsHas pabora o teme 16.12.25 bubnuoreka [IOK
"Anrebpanyeckas 1poOp" o https://m.edso00.ru/7f431d36
bubmuorexa [JOK
43 Keazpartioe yparHerie 171225 1 hitps:/im.edsoo.ru/7f4zeela
bubmuorexa [JOK
44 HenosHoe kBasipaTHOE ypaBHEHUE 19.12.25 https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
45 HenosHoe kBasipaTHOE ypaBHEHUE 23.12.25 https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaJPATHOIO 24.12.95 bubnuoreka [IOK
ypaBHEHUs https://m.edsoo0.ru/7f42f158
47 ®opMyia KOpHEWU KBAPATHOTO 26.12.25 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmysa KOpHEN KBaJpaTHOTO 13.01.26 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera 14.01.26 https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
50 Teopema Buera 16.01.26 https://m.edsoo.ru/7f430076
51 Pemenve ypaBHeHUH, CBOASIINUXCS K 20.01.26 bubmuoreka [JOK

KBaJApaTHbBIM

https://m.edsoo.ru/7f43c542
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Pemenue ypaBHeHMil, CBOAAIMXCA K

bubmuorexa [JOK

52 21.01.26
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
[Ipocreiimme qpoOHO-palOHALHEIC bubnnoreka [HOK
53 23.01.26
ypaBHEHUSA https://m.edso00.ru/7f4328c6
[Ipocreiimme ApoOHO-paLlMOHATIBHbIE bu6mumorexa [IOK
54 27.01.26
YPaBHEHHUS https://m.edso0.ru/7f432b6e
Perienne TeKCTOBBIX 3a7a4y C bubmuorexa [JOK
55 . 28.01.26
MMOMOIIBIO KBAJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
Penienune TeKCTOBBIX 3a/1a4 C bu6mmorexa [IOK
56 N 30.01.26
MIOMOILIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbnas pabota mo teme 03.02.26 bubnuorexa [JOK
"KBasparHbie ypaBHCHUS" o https://m.edsoo.ru/7f4301f2
JIuHeHoe ypaBHEHHE C IByMS
58 MIEpEMEHHBIMHU, €ro rpaduK, ) 04.02.26
MIPUMEPHI PEIICHHUS] YPABHEHHH B
LEJIBIX YUCIIax
JInHeliHOE ypaBHEHUE C 1BYMs
59 MePEMEHHBIMH, €ro TpaduK, ) 06.02.26
MIPUMEPHI PELICHHUS] YPAaBHEHH B
LEJBIX YUCIIax
JIuneliHOEe ypaBHEHHE C IBYMS
60 MepEMEHHBIMHU, €ro rpaduK, 10.02.26

IIPUMEPHI pellieHUs] YpaBHEHUH B
LENBIX YUCITaX



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
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https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUM € JBYMS IEPEMEHHBIMU

11.02.26

62

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

13.02.26

63

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IIEPEMEHHBIMU

17.02.26

64

[Tpumeps! pemeHus cucTem
HEJIMHENUHBIX YPABHEHUH C ABYMs
NIEPEMEHHBIMU

18.02.26

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

20.02.26

66

I'paduueckas uHTEpIIpETALUS
YPAaBHEHUS C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JIBYMS IEPEMEHHBIMU

24.02.26

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLIUs
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

25.02.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

27.02.26

69

Pemrenne TeKCTOBBIX 3a7a4 €
ITOMOIIBIO CUCTEM YPAaBHEHMI

03.03.26



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TekCTOBBIX 3aJa4 C

70 . 04.03.26
IIOMOLUIBIO CUCTEM YPaBHEHUM
UucnoBble HEPaBEHCTBA
7 u ;H BBIC HEPABEHCTBA M HX 06.02.26
CBOICTBa
HucnoBble HEPABEHCTBA U UX
72 . 10.03.26
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# MTepeMeHHOI 11.03.26
JIuHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
74 . 13.03.26
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f42c692
JIuHelinble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
75 . 17.03.26
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo0.ru/7f42c840
JIuHelinble HEPABEHCTBA C OJIHOM
76 § P 1 *.03.26
MIEPEeMEHHON U UX pelIeHHe
Cuctembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
77 ¥ ! *.03.26
OJIHOM NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
78 . . 24.03.26
OJIHOUM MEPEMEHHON U X PEUIECHUE https://m.edsoo.ru/7f42cd2c
Cuctembl TMHEHHBIX HEPABEHCTB C
79 y y 25.03.26
OJIHOM IEPEMEHHOM U UX PEIICHHE
N3o006paxeHune penieHus TMHEHHOTO BuG OK
80 HEpaBEHCTBA U MX CHCTEM Ha 27.03.26 noumorexa 1

YUCIIOBOM MPSAMOU

https://m.edsoo.ru/7f42c9e4
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N3o0pakeHue pemeHus JHHEHHOTO

bubmuoreka [JOK
81 HepaBeH(iTBa u I/I)i CHUCTEM Ha 07.04.26 https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOI
KonrponsHas pabora mo remam
82 "HepasencrBa. Cuctembl 08.04.26
ypaBHEHU"
bu6mmoreka [IOK
83 Housmue dymiuin 10.04.26 https://m.edsoo.ru/7f433c12
84 OO6nacTh ornpeieeHUs] © MHOYKECTBO 14.04.26 bubnnorexa [HOK
3HaYeHUH PYHKIUU o https://m.edsoo.ru/7f433d84
85 CriocoOwr 3a1anust yHKITUH 15.04.26
86 I'paduk pynkumm 17.04.26
87 CaoiicTBa hyHKLIUH, UX 21.04.26
oToOpaxkeHue Ha rpauke
88 Yrenue 1:1 HOCTPOEHHE TPaPUKOB 99 04.26
byHKIUH
89 [Ipumeps! rpadukoB GyHKITHM, 24.04.26
OTpaXKaIOIIUX peabHbIE MPOLECCHI
DyHKIUY, ONHUCHIBAIOLIUE MIPSIMYIO U
90 06YI;TE pOTo I/Ic?ll{aaniIe ’ 28.04.26 Bubmmorexa LIOK
PaTHYIo TpOopH o https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IrpaduKu
91 I'unepOona 29.04.26



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

bu6mmoreka [IOK

2 r .05.
o unepbona 050526 1 ios:/im.edsoo.ru/7t4343e2
bu6mmoreka [IOK
r =x? .05.
93 paduK Gymxiym y =x 06.05.26 https://m.edso00.ru/7f434572
Oyukmuu Yy =x2, y = X3,y =YX,y =
94 |x|'wrI aq)wz;cxoey emeHZIe ’ 08.05.26 bubmmorexa LIOK
- TP N p . R https://m.edso00.ru/7f434d38
YpaBHCHUHA U CUCTCM YpPABHCHHUU
[ToBTOpEHUE OCHOBHBIX MOHITUN U
95 METOJIOB KypcoB 7 U 8 KJIacCoB, 08.05.26 bubnuorexa [IOK
00obmenue 3Hanwi / Beepoccuiickas A https://m.edsoo.ru/7f4371aa
poBepoYHas padboTa
HroroBas koHTpoONBHAs paboTa / bubnuotexa [JOK
96 o 12.05.26
Bcepoccuiickas npoepounas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHUE OCHOBHBIX MOHITUN U
97 METOJIOB KypcoB 7 U 8 KJIaccoB, 13.05.26
0000111eHIe 3HAHMIA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
98 METOJIOB KYPCOB 7 M 8 KIIaCCOB 15.05.26 bubmmorexa [TOK
yp . ’ R https://m.edso00.ru/7f43736¢
0000111eH1Ee 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATHI U BuG 110K
UOIMOTEKA
99 .05.
METO/I0B KypCOB 7 fI 8 xmaccos, 19.05.26 https://m.edso0.ru/7f437510
00001IeHIe 3HAHMIA
100 [ToBTOpEHNE OCHOBHBIX MOHITHN U 20.05.26 bub6mmorexa IIOK

METOJI0B KypcOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f4376b4



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATHUN U

bu6mmoreka [IOK
101 METOJIOB KypCOB 7 fl 8 KIaccos, 1 22.05.26 https:/m.edsoo.ru/7f436b88
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U Eu6 1IOK
uoIMoTeKa
102 1 .05.
0 METO/I0B KypCOB 7 fI 8 xmaccos, 26.05.26 https://m.edsoo.ru/7f437858
000011IeHNe 3HaHU I
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
9 KIIACC
Konn4yectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
T
n/n cMa ypora Beero Kontpoannpie | IIpakTHyeckue | y3yyemmsi  06pazoBaTebHbIE
padoThI padoThI pecypcbl
PammmonansHBIC ymcna,
1 uppalnroHaIbHbIE YUCIIa, KOHEUHbIE U 1 03.09.25
OeCKOHEUHbIE IECATUYHBIE IPOOU
MHOXecTBO AeWCTBUTENbHBIX YHCEIT;
2 1 04.09.25

JIeNiCTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUHbBIE JACCATUYHBIC IIpO6I/I



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

B3aumHo0 oqHo3HaYHOE
COOTBCTCTBUC MG)KI[y MHO>XCCTBOM

3 JICACTBUTEIIbHBIX YUCET U 05.09.25
MHOECTBOM TOUYEK KOOPANHATHOU
[Ipsmoint
CpaBHeHME AEHCTBUTEIBHBIX YHUCET,

4 apudmernyeckue AeUCTBUS C 10.09.25
JEACTBUTEIbHBIMU YHCIAMU

5 [TpubnmxEHHOE 3HaYCHNE BEJIUYUHBIL, 11.09.25
TOYHOCTH MPUOIIKEHUS

6 OxkpyrieHnue uncen 12.09.25

7 OxkpyrieHue uncen 17.09.25

8 [Ipukuaka u oueHKa pe3yJibTaToB 18.09.25
BBIYUCIICHUI

9 [Ipukunka v oLleHKA pe3yIbTaTOB 19.09.25
BBIYUCIICHUI
Jluneitnoe ypaBHenue. Pemenne bubnunorex [JOK

10 g . 24.09.25
YpPaBHEHUH, CBOASIIUXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
JInneliHoe ypaBHeHue. Pemenue

11 YpPaBHEHUM, CBOJSIINXCS K 25.09.25
JIMHEUHBIM

12 26.09.25

KBagparnoe ypaBHeHue. Pemienne

bu6mmorexa [IOK



https://m.edsoo.ru/7f43bf66

YpPaBHEHUH, CBOJSAILIMXCS K

KBagparaeim

https://m.edsoo.ru/7f43c542

KBanpatHoe ypaBHenue. Pemenue

bubmuorexa [JOK

1 i 10.
3 YPABHCHIH, CBOAAIIMACA K 011025 ttps:/im.edsoo.ru/7fa3c542
KBaJApaTHbIM
bu6mmoreka [IOK
14 10.
buksanpathbie ypasHeHus 02.10.25 1 ttps:/im.edsoo.ru/743¢3d0
bu6mmoreka [IOK
15 0.2
bHKBa/IpaTHBIC ypaBHCHHA 03.10.25 https://m.edso00.ru/7f43c3d0
[Tpumepst peuIeHus
16 ypaB.IjIeHI/Ij/I TpeThel 1:1 08.10.25
4eTBEPTOM CTerneHen
pa3noKeHUEM Ha MHOKHUTEIN
IIpuMepsl pelieHns: ypaBHEHUN
17 N . . 09.10.25
TpeTbel U 4eTBEPTOM cTeneHen
pas3noKeHUEeM Ha MHOXKHUTENN
18 Pemenwne npoGHo- 10.10.25 bu6mmoreka [JOK
palMoHABHBIX YPaBHEHUIH https://m.edso0.ru/7f43c9b6
19 Pemenue npoGHO- 15.10.25 bubnnoreka [JOK
palnMoOHAIBHBIX YPABHEHUM https://m.edso0.ru/7f43c9b6
20 Perienue TeKCTOBBIX 3a71a4 16.10.25

aHFC6paI/I‘{eCKI/IM MCETOOOM



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemenue TEKCTOBBIX 3a1a4

21 17.10.25
anreOpandeckuM MeTOI0M
22 Perrenuie TEeKCTOBBIX 3a1a4 9910.95
anreOpandeckuM METOI0M
23 KonTponpHas paGOTa o TeMe ) 93.10.25
"YpaBHEeHUsI C 0JHOM epeMeHHON"
YpaBHeHHE C ABYMS IEPEMEHHBIMU U bubnnorexa [HOK
24 24.10.25
ero rpapuk https://m.edso0.ru/7f43d0b4
YpaBHEHUE C IBYMsI [IEPEMEHHBIMU U bubmuorexa [JOK
25 05.11.25
ero rpaduk https://m.edso0.ru/7f43d0b4
Cucrema IByX JIMHEMHBIX
26 YPaBHEHUH C IBYyMsI IEPEMEHHBIMU U 06.11.25
€€ pelieHue
Cucrema 1ByX JTUHEHHBIX
27 YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U 07.11.25
€€ pelreHune
Cucrema IByX JIMHEHHBIX
28 YPaBHEHUH C IBYMs IEPEMEHHBIMU U 12.11.25
e€ pelieHue
Cucrema 1ByX JTUHEHHBIX
29 YPaBHEHUH C IBYMsI IEPEMEHHBIMU U 13.11.25
€€ perreHmne
30 14.11.25

Pemenue cucreM 1ByX ypaBHEHUI],

bu6nmoreka [JOK



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

OJTHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENECHU

https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM 1ByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JUHEHWHOE, a
IPYroe — BTOPOH CTEIIEHU

19.11.25

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucteM IByX ypaBHEHHU,

OJIHO M3 KOTOPBIX JIMHEMHOE, a
IPYroe — BTOPOMCTENIEHU

20.11.25

33

Pemenne cucrem AByX ypaBHEHU,

OJTHO U3 KOTOPBIX JTMHEHHOE, a
Jpyroe — BTOpPOil cTeneHu

21.11.25

34

I'padmueckas unTepripeTanus

CUCTEMBI YPaBHEHUH C IBYMS
IIEPEMEHHBIMU

26.11.25

35

Pemnrenuie TeKCTOBBIX 3a7a4
anredpanvdeckum crocodom

27.11.25

36

Pemienue TekcTOBBIX 3a1a4
anredpanvyeckum crocodom

28.11.25

37

KonTponbHas pabota 1o reme
"CucreMbl ypaBHEeHH"

03.12.25

38

HucnoBble HEpaBEHCTBA U UX
CBOMCTBa

04.12.25



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

HucnoBble HEPABEHCTBA U UX

bu6mmoreka [IOK

39 05.12.25
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiHbIe HEpaBEHCTBA C OJJTHOM 10.12.95 bubnmoreka [JOK
HEPEMEHHOMN U MX PELICHHE o https://m.edsoo.ru/7f43af08
41 JIuHeiHbIe HEpaBEHCTBA C OJJHOM 11.12.95 bubnmoreka [JOK
HEPEMEHHOMN U MX PELICHHE o https://m.edsoo.ru/7f43af08
42 JIuHeitHbIe HepaBeHCTBA C OJTHOM 12.12.25 bubmuorexa [JOK
HEPEMEHHOMN U MX PEIICHHUE o https://m.edsoo.ru/7f43af08
43 Cucrembl INHEUHBIX HEPABEHCTB C 17.12.95
OJIHOM MEPEMEHHOM U UX pellIeHne
44 CucreMbl JINHEHHBIX HEPABEHCTB C 18.12.95
OJIHOM IIEPEMEHHON U X pELICHHE
45 Cucrembl JINHEWUHBIX HEPABEHCTB C 19.12.25
OJIHOM MEPEMEHHON U UX PELICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX 241295 bubnuoreka [IOK
peleHne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX 25,1295 bubnmnorexa [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHbsle HepaBeHCTBA U UX 26.12.25 bubnuoreka [IOK
pelnieHue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HepaBeHCTBa U UX 14.01.26

peleHue



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

KBaI[paTHBIe HEPABCHCTBA U UX

50 15.01.26
pelieHue
51 I'paduueckas uHTEpIIpETALUS oo Bu6morexa LIOK
HEPABCHCTE M CHCTEM HEPABCHCTE © 6.01.26 https://m.edsoo.ru/7f43b098
IBYMSI TIEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C 21.01.26
JBYMsI IEPEMEHHBIMU
53 Kontponbnas padbora 1o reme 29 01.26
"HepaBencrsa"
KBanpatuunas pynkuus, eé bubnuorexa [JOK
54 23.01.26
rpaduK ¥ CBOMCTBA https://m.edsoo.ru/7f4396¢6
KBangparuunas ¢pyHkmms, eé bubnnorexa [HJOK
55 28.01.26
rpaduK U CBOIMCTBA https://m.edso00.ru/7f439842
KBanpartuunas Qynkuus, eé bubnnoreka [JOK
56 29.01.26
rpaduk 1 cBOMCTBA https://m.edso0o.ru/7f4399b4
[Tapabo:na, KOOpIMHATHI BEPIIUHBEI bubnnoreka [JOK
57 30.01.26 .
1apaboJIbl, 0Ch CAMMETPHH Mapabotbl https://m.edsoo.ru/7f439eb4
[Tapabo:a, KOOpIUHATHI BEPIIAHBI bubnuoreka [IOK
58 04.02.26 _
1apaboJibl, 0Ch CHMMETPHH IapaboITbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpIMHATHI BEPIIUHBI 05.02.26 bubnnorexka [JOK

napaboIIbl, OCh CAMMETPHHU 1apadoJIbl

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

[Tapaboia, KOOPAMHATHI BEPIIMHBI

bu6mmoreka [IOK

60 06.02.26
11apaboIIbl, 0Ch CHMMETPHH apaboJIbl https://m.edsoo.ru/7f43a31e
61 ITapabosa, KOOpPIUHATHI BEPIIUHBI 11.02.26 bubmorexa [OK
napaboJIbl, 0Cb CHMMETPUH apadoJIbl o https://m.edsoo.ru/7f43a526
62 [TapaGomna, KOOpAMHATHI BEPIIMHEI 12.02.26
napaboIibl, 0Ch CHMMETPHH MapadoJIbl
63 I'paduku yaxumii: y = kx, y = kx + 13.02.26
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduxu pyakmmii: y = KX, y = kx + 18.02.26
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduxu pyakmmii: y = KX, y = kx + 19.02.26
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduxu pyakmmii: y = KX, y = kx + 20.02.26
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku ynkumii: y = kX, y = kx + 25 02.26
b, y=k/x, y=x3, y=vXx, y=X|
68 I'paduku ynkumii: y = kX, y = kx + 26.02.26
b, y=k/x, y=x3, y=vXx, y=X|
69 KontpospHas pabora 1o teme 27 02.26 but6mmorexa IIOK
"DyHKIT" https://m.edsoo.ru/7f43ab84
70 [TonsaTHE YnCIOBOU 04.02.26 bubmuorexa [JOK

OCJICA0OBATCIIbHOCTHU

https://m.edsoo.ru/7f43e6¢6



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3aILaHI/IC IIOCJIEA0OBATCIIPHOCTH

71 05.03.26 bu6mmoreka [IOK
PEKYPPEHTHOU (GOPMYIION U T https://m.edsoo.ru/7f43ebda
dhopmysoii n-ro wieHa

72 Apudmernueckas 1 reoMeTpuIecKast 06.03.26 bubmmoreka [JOK
Iporpeccun R https://m.edsoo.ru/7f43ed7e

73 Apudmerrdeckast 1 reoMeTpuIecKas 11.03.26 bubmuorexa [JOK
pOrpecCHu R https://m.edsoo.ru/7f43f3b4
@®opMyIbl N-TO YieHa

74 apu(pMETHIECKON U 12.03.26 bubnuoreka [IOK
TeOMETPUYCCKOMN MPOrPECCHid, A https://m.edsoo.ru/7f43f58a
CYMMBI MEPBBIX N YJIECHOB
@DopMyIbl N-TO YieHa
apudmeTnyeckoit u

75 reOMETPUYECKOM ITPOTrPECCHii, 13.03.26 but6mmoreka [IOK
CyMMBbI IEpBBIX 1 https://m.edsoo.ru/7f43ef2c
Unenos
@opMyIIbI N-TO YJIeHa

76 apu(METHIECKON U *03.26 bubnuoreka [IOK
TeOMETPUYECKOMN MPOrPECCHid, N https://m.edso0.ru/7f43f0c6
CYMMBI TIEPBBIX NUICHOB
@opMyIIBI N-TO YJIeHa

77 apumMeTHIeCKOr 1 10.03.26 bubnmoreka [JOK

r€OMETPUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX N YJIECHOB

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

78

@opMyIIbl N-TO YJIeHa
aprupMETHIECKON U
Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YWICHOB

*.03.26

bubmuoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4IeHOB
aprupMETUIECKON U TEOMETPHUIECKOM
IIPOrpeCcCUuil TOUKaMu Ha

KOOPJAMHATHOM IJIOCKOCTH

25.03.26

80

N306paxkeHne 4ieHoB
apuMeTHyecKoi 1 TeOMETPUIECKOM
MIPOrpeccuil TOUKaMu Ha
KOOPJAMHATHOM IJIOCKOCTH

26.03.26

81

JIMHEeNWHBII U SKCITOHEHITNAILHBIN
poct

27.03.26

82

Cno’xHble IPOIIEHTHI

08.04.26

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

Cno’xHble IPOIIEHTHI

09.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas pabota mo Teme
"YucioBble
IIOCJIEAOBATEIHHOCTH "

10.04.26

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHuEe, 06001IeHNE 1
cUCcTeMaTHU3allus 3HaHU . 3amuch,
CpaBHEHHUE, JICUCTBUS C
JCHCTBUTEIILHBIMU YHCIIAMH,
YKCIIOBas MPsIMast

15.04.26



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTHu3anus 3HaHui. [IporeHTsl,
OTHOIIICHHUSI, TIPOITOPIIUU

16.04.26

87

[ToBTOpeHue, 0000IICHHE 1
CHCTeMaTH3allns 3HAHUH.

Oxpyraenue, npuOIMKEHHE, OIICHKA

17.04.26

88

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemienue
TEKCTOBBIX 33]1a4 apH(PMETHIESCKAM
crocooom

22.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTu3anys 3HaHu. Pemenne
TEKCTOBBIX 33124 apU(PMETUUECKUM
CII0CO00M

23.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 06001IeHNE U
cucTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apH(PMETHICCKUM
crocooom

24.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHuE, 0600IICHNE U
cucTeMaTu3alus 3HaHH.

[TpeoOpazoBanue anredOpanyecKux

BBIpa)KCHHfI, AOIIYCTUMBIC 3HAYCHUA

29.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 0000MIeHHE 1
CUCTEeMAaTH3aIHsI 3HAHHA.

30.04.26

bu6nmoreka [JOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[IpeobpazoBanue anredOpandecKux

Bpra)KCHHﬁ, AO0IIYCTUMBIC 3HAYCHUA

[ToBTOpEeHUE, 0000IICHHE 1
cucTeMaTu3anus 3HaHHM.

bu6mmoreka [IOK

93 06.05.26 _

Hpeo6pagOBaHHe anre6pqueCKHX https’/medsoorU/7f4446f2
BBIPQKCHUH, JOIYCTUMBIC 3HAUCHUS

[ToBTOpEeHME, 0000IICHHE 1

CHCTEMaTH3aIHs 3HAHUM.

94 . i 07.05.26 bubmuorexa [JOK
[IpeobOpazoBanue anredpandecKux R https://m.edsoo.ru/7f444a94
BBIPKCHUH, JOMYCTUMbIC 3HAUCHUS
[ToBTOpeHUE, 0600IICHNE 1

05 cucreMaTu3anus 3HaHu. OyHKIUu: bubnuorexa [IOK

3 08.05.25
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edso00.ru/7f444c56
byHKIMN
[ToBTOpeHue, 06001IeHNE 1

96 cucreMaTu3anus 3HaHui. OyHKIUu: 13.05.26 bubnnorexka [JOK
MOCTPOCHHUE, CBOWCTBA M3YUCHHBIX R https://m.edsoo.ru/7f444f44
byHKIMN
[ToBTOpEeHuEe, 06001IeHNE 1

97 cucreMaTu3anus 3HaHui. OyHKIUu: 14.05.26 bubnuoreka [IOK
HOCTPOCHHUE, CBONCTBA U3YUESHHBIX o https://m.edsoo.ru/7f44516a
byHKIHN

98 [ToBTOpeHue, 0600IICHNE 1 15.05.26

bu6mmorekxa [IOK



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucrtemaTusanus 3HaHui. OyHKIuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX

GbyHKIMN

https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0000IICHHE 1
CHCTeMaTH3aIlns 3HAHUA.
I'padmueckoe peieHne ypaBHEHUN U
UX CUCTEM

20.05.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHME, 0000IIICHHE 1
cUCTEMaTH3als 3HaHHH.
I'padmyeckoe pemeHre ypaBHCHHN U
HUX CHCTEM

21.05.26

101

Hrorosasiatrecrarusi(
KOHTpOJIbHAs paboTa)

22.05.26

102

O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU

26.05.26

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

HOYPOYHOE IINTAHUPOBAHMUE I'eomerpus

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
JlaTa uudposbie
Nem/m | Tema ypoka Beero KonrpoabHubie | IIpakTHdeckne = y3yuenusi | oOpasoBaTe/bHbIE
padoThbI padoThbI pecypcbl
1 [Ipocreiiiine reoMeTpuYeCKre 1 02.09.25 bubnnoreka [JOK
OOBEKTHI o https://m.eds00.ru/8866b724
bubmuoreka [IOK
2 MHOroyroNbHuK, JIoMaHad ! 04.09.25 https://m.eds00.ru/8866ch6a
bubmmoteka IIOK
1 .09.2
3 CMEXHEIS H BEPTHKANBHEIE YITIH 090925 1 https://m.eds00.ru/8866¢5c0
4 CMeKHBIE 1 BEPTHKAJIBHBIE YTITBI 1 11.09.25 bubmmoteka IIOK
Onpenenenmue. o https://m.eds00.ru/8866¢7be
5 CMeKHBIE U BEPTUKAJIBHBIE YTIIBI. 1 16.09.25
Pemenue 3amau.
6 CMeXHBIE U BEPTUKAIbHBIC YTIIbL.
Pemienue 3aga4 1o roTroBbIM 1 18.09.25
YePTEIKAM.
7 CMexxHbIC U BEpTUKAIBHBIC YTIIbI. 1 23.09.25
IIpakTuka.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

CMEKHbBIC U BEPTHUKAIbHBIC YTIIbL.
O06o01aroImil ypox.

26.09.25

W3mepeHue JIMHEWHBIX U YIVIOBBIX
BEJIMYUH, BBIYMCIICHUE OTPE3KOB H
yIJI0B

30.09.25

10

N3mepenune TMHEHHBIX U YTIOBBIX
BEJIMYUH, BEIUUCIICHUE OTPE3KOB U
yriioB. Pemenue 3aa4.

02.10.25

bu6nmorexa [IOK
https://m.edso0.ru/8866c3ea

11

W3mepenue TMHENHBIX U YTII0BBIX
BEJIMYUH, BBIUNCIEHUE OTPE3KOB U
yrioB. Penienue 3aga4 1o roroBbIM
YEPTEKaAM.

07.10.25

12

W3mepenue TMHENHBIX U YTIIOBBIX
BEJINYUH, BBIYHCIECHUE OTPE3KOB U
yrioB. [IpakrTuka.

09.10.25

13

[Tepumetp u momaas guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJLHUKOB

14.10.25

14

[Tepumerp u mnomaas uryp,
COCTAaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB

16.10.25

15

[TonsATHE O paBHBIX
TPEYTOJIbBHUKAX U IIEPBUYHBIC
IIPEACTABIICHHS O PABHBIX

¢durypax

21.10.25

bu6nmorexa LIOK
https://m.edso00.ru/8866ce80

16

[IepBblii Ipu3HaK paBeHCTBA
TPEYTOJIbHUKOB.

23.10.25

bubmmoteka IIOK
https://m.edsoo.ru/8866d1fa

17

Pewenne 3anau IlepBbrit
npu3Hak PaBeHcTBa
TPEYTOJIbHUKOB.

06.11.25

bubnmnorexa LIOK
https://m.edso0.ru/8866d34e

18

Bropoii npu3Hak paBeHCTBa
TPEYrOJILHUKOB

11.11.25

but6mmoreka [IOK
https://m.edso00.ru/8866e01e
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19

Pemenue 3anay Ha npuMeHeHUE
Broporo npusHaka paBeHCTBa
TPEYTOJIbHUKOB, .

13.11.25

20

TpeTuii npu3HaK paBeHCTBA
TPEYTroJIbHUKOB

18.11.25

21

Tperuii IpU3HaK paBEHCTBA
TPEYrOJIbHUKOB, PEIICHUE 3a/1a4 Ha
IPUMEHEHUE IPU3HAKOB

20.11.25

bubnunoreka LIOK
https://m.eds00.ru/8866e88e

22

[Ipu3naku paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

25.11.25

23

[Ipuznaku paBeHCTBa
IPSIMOYTOJIBHBIX ~ TPEYTOJIbHUKOB,
pelieHue 3aa4.

27.11.25

24

CBONCTBO MeqHUaHbBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
POBEIEHHON K TUTIOTEHY3€

02.12.25

bubmuoreka [IOK
https://m.edsoo.ru/8866e9ec

25

CBOHCTBO MeIHUAaHBI
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3E,
penieHue 3aay.

04.12.25

26

PaBHoGenpenHsIe 1
PaBHOCTOPOHHUE TPEYTOJIbHUKHI

09.12.25

bu6nmorexa LIOK
https://m.edso0.ru/8866d6fa

27

IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOT O TPEYTOJIbHUKA

11.12.25

bubmmoteka IIOK
https://m.eds00.ru/8866d880

28

IIpu3Haku u cBOMCTBA
PaBHOOEPEHHOTO TPEYTOJIbHUKA

16.12.25

bubmmoreka IIOK
https://m.eds00.ru/8866d880

29

IIpu3Haku u CBONCTBA
PaBHOOEIPEHHOTO TPEYT OJIbHUKA

18.12.25

but6mmoreka [IOK
https://m.eds00.ru/8866e26c¢
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30 HepasencrtBa B reomeTpuu. 23.12.25
OCHOBHbIE TOHSITHSL.
HepasencrBa B reomerpuu, bubnmnoreka HOK
31 25.12.25
IIPUMEHEHHUE JUIsl pELIeHUs 3a/1ad. https://m.eds00.ru/8866e3a2
32 .HepaBeHcTBa B reoMeTpu, 3a1a4u 30.12.25
110 TOTOBBIM YEPTEKAM.
33 HepaBeHcTBa B reomeTpuu, pelicHue 13.01.26
3ajay.
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C 15.01.26 bubnuorexa [IOK
yriiom B 30° o https://m.edso0.ru/8866eb22
35 [TpstMOYTONBHBIN TPEYTOJIBLHUK C 20.01.26
yriiom B 30°, 45, penienue 3aaau.
KonTponbnas pabora no reme bubnuoreka [IOK
36 \ | 22.01.26
TpeyronbHuku https://m.edsoo.ru/8866echc
37 [TapanienbHbIe NpAMbIC, UX CBOMCTBA 97 01.26 bubmmoreka [JOK
o https://m.eds00.ru/8866ef64
38 IIarerii noctynar EBknuna 29.01.26
Hakpect nexamiue,
COOTBETCTBEHHBIE U
39 03.02.26 bubmmoteka IIOK
OIHOCTOPOHHHUE YTJIBI, https://m.eds00.ru/8866f086
00pa30BaHHbIE TPU NTEPECEUEHU U
NapaJuIeIbHBIX MPSIMBIX CEKYIIICH
Haxkpect nexaniue, COOTBETCTBEHHbIE
Y OJIHOCTOPOHHUE YTJIbI,
40 P - 05.02.26

o0Opa3oBaHHbIE IPU MTEPECEUEHUH
HapasieNbHBIX IPSIMBIX CEKYIIEH,
peleHue 3a1au.



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

41 AKCHOMBI TapaJuIeIbHOCTH 10.02.26
TIPSIMBIX.
42 AKCHOMBI TapaJuIeIbHOCTH 12.02.26
MPSIMBIX, PEIICHHE 3aa4.
43 [Ipu3Haku napamiebHOCTH 17.02.26 bubimorexa IIOK
IPSIMBIX. o https://m.eds00.ru/8866f3b0
[Ipu3Hak napajienbHOCTH
44 NPSIMBIX Yepe3 PaBEHCTBO 19.02.26
PacCTOSIHUM OT TOUYEK OJHOU
IIPSIMOM 10 BTOPOH MPSIMOM
[Tpu3Hak napaieaTbHOCTH MPSMBIX
45 4yepe3 PaBEHCTBO PACCTOSHUM OT 24.02.26
TOYEK OJHOU MPSMOM 1O BTOPOU
IIPSIMOM, pelIeHue 3a/1a4.
bubnunoreka LIOK
46 CyMma yriioB TpeyrobHIKa 26.02.26 https://m.eds00.ru/8866f630
47 CyMMa yrJioB TpeyrojbHHUKa, 03.03.26 bubnuoreka [JOK
pelieHue 3aj1ay. R https://m.eds00.ru/8866f8ba
bubnuoreka [{OK
.03.2
48 BHEIIHKE YIIIbI TPEYTOIbHIKA 05.03.26 https://m.eds00.ru/8866fa5e
49 BuemHue yrael TpeyroiabHHKa, 10.03.26
pelieHue 3aad.
50 KontponbHas padoTa o Teme 12.03.26 bubmuoreka [IOK
"[lapanyienbHble IpsMBIE, CyMMa o https://m.edso0.ru/8866fe6e
YTJIOB TPEYrOJIbHHUKA"
51 OKpyXHOCTb, XOPABI U TUAMETP, 17.03.26 bubmuoreka [IOK

UX CBOMCTBa

https://m.eds00.ru/88670800



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
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bu6nmoreka IIOK

52 19.03.

Kacatenbnas K OKpy:KHOCTH 326 https://m.edso0.ru/88670e9a

33 OKpyXHOCTb, BOUCaHHAs B yroJl 24.03.26

54 OKpYyXHOCTb, BITUCAHHAS B YTOI, 26.03.26
pelIeHue 3a1a49

55 [Tousitue o 'MT, npumenenue B 07.04.26 bubnunorexa LIOK
3aj1avax o https://m.eds00.ru/8867013e
[Tonsitue o 'MT, npumenenue B bubnunoreka LIOK

56 09.04.26
3aj71a4ax, peleHue 3aiay. https://m.eds00.ru/88670508
buccekrpuca u cepeuHHBII

57 NEPIECHIUKYIISAP KaK FTeOMETPHUUECKUe 14.04.26
MecTa TOYEK

58 OKpy»XHOCTb, OTICAHHAs] OKOJIO 16.04.26 bubmuoreka [IOK
TPEYTroJbHUKA o https://m.eds00.ru/88670a62

59 OKpy’KHOCTb, OTIUCAHHAs OKOJIO 21.04.26
TPEYrOJIbHUKA, PEIICHUE 33]1a4.

OKpyXHOCTb, BIIUCAHHAS B bubmuoreka [JOK

60 23.04.26
TPEYrOJIbHUK https://m.eds00.ru/8867103e

61 OKpyXHOCTb, BHUCAHHAs B 28.04.26
TPEYTOJIbHUK, pEIICHUE 3a]1a4.

62 [Ipocreiimne 3a1aun Ha MOCTPOEHUE, 30.04.26 Bubmmoreka LIOK
NIOCTPOCHHKE yIJla paBHOMY JTaHHOMY, o https://m.eds00.ru/88671188
OMCCEKTPUCHI yIiia
IIpocreiimue 3agaun Ha

63 p S 05.05.26 bubmuoreka [{OK

nocrpoenue, Iloctpoenne
CEpEeTMHHOT0 NepHeHANKYISIpa

https://m.edso0.ru/886712d2
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64 KonTpoabsHnas padora "OkpyKHOCTb 1 1 07.05.26 bub6nmoreka [IOK
u Kpyr .I'eomerpuueckue A https://m.eds00.ru/88671462
TIOCTPOCHHSD
[ToBTOpenue u 0000IIeHNE 3HAHUIA 1 12.05.26 Bu6muotexa [JOK
65 OCHOBHBIX MTOHSITUH U METOJIOB Kypca S https://m.eds00.ru/886715b6
7 Knacca
HtoroBast KoHTpoJIbHAs paboTa bubmmoreka [JOK
66 ! . 14.05.26 https://m.edso00.ru/886716ec
[ToBTOpeHne u 0000ImIeHNE 3HAHUT
67 OCHOBHBIX MIOHSTUH U METOAOB Kypca 7 1 19.05.26
Kiacca
[ToBTOpEHHE 1 0000IICHIE 3HAHUIT 1 91.05.26 bubnnorexa [JOK
68 OCHOBHBIX MOHATUH 1 METOZ0B Kypca 7 e https://m.eds00.ru/886719bc
Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME
8 KUIACC
KoanuectBo yacos
Ne Tlata DJIeKTPOHHBIE
/i Tema ypoka Kontpoabubie | Ilpakruueckue  ysyyenus nupposbIe
Beero padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl
1 [Tapamienorpamm, ero Npu3HaKu U 1 03.09.25 bubnnoreka [JOK
CBOICTBa R https://m.eds00.ru/88671af2
9 [Tapamnmenorpamm, ero mpu3HaKH 1 1 04.09.25 bubmmoreka [JOK
CBOICTBa R https://m.eds00.ru/88671ca0
3 [Tapamienorpamm, ero Npu3HaKku u 1 10.09.25 bubmuotexa [IOK



https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc
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CBOMCTBA

https://m.edso0.ru/88671ca0

YacTHble ciryyay napasuiesorpaMMoB

bubnunoreka LIOK
4 (pr[MOYl"OJ'IBHI/IIf, poMO, KBajpar), ux 11.09.25 https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
q e e
5| (npavoyromssu, pow, kmarpar), nx 170925 | Dubmorexa LIOK
PAMOYT < POMD, KBazpat), ot https://m.eds00.ru/88671£20
MPU3HAKU U CBOWCTBA
4
6 | (npmoyrommic, pov, kmanpa), nx 180925 | Dbmorexa LIOK
PAMOYT > POMD, KBAAPAL), e https://m.edso0.ru/8867209c
MPU3HAKU U CBOWCTBA
bubmuoreka [{OK
! Tpaneius 24.09.25 https://m.eds00.ru/88672358
8 PaBHOOOKAs ¥ IPSIMOYTOJTbHAS 95.09.25 Bbu6mmoteka LJOK
Tparneuu R https://m.eds00.ru/8867252¢
9 PaBHOOOKas 1 IpsAMOYTOJIbHAS 01.10.25 bubmmnoreka HOK
Tparneuu - https://m.edso0.ru/88672858
bu6nmorexa LIOK
10 Meton yaABOCHHUS MEUAHBI 02.10.25 https://m.eds00.ru/88672b14
bubmnoreka IIOK
0.2
1 Henpanbias cummerpus 08.10.25 https://m.edso00.ru/88672b14
12 KonTpoJsbHas padora no teme 09.10.25 bubmuorexa [JOK
"YeTbIpEXyroJbHUKU'" o https://m.eds00.ru/88672c9%a
13 Teopema daneca u Teopema o 15.10.25 bubmuotexa [IOK

MMPOMOPHUOHATIBHBIX OTPE3KaX

https://m.edso0.ru/8867337a
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but6mmoreka [IOK

14 CpenHsist TMHUS TPEyrojbHUKA 16.10.25 https://m.eds00.ru/88672e0¢
bubnunoreka LIOK
15 Cpenssist TMHUS TPEyrojbHUKA 22.10.25 https://m.eds00.ru/8867238
N bubnuorexa [JOK
16 Tpanenus, e€ cpenHss IUHAA 23.10.25 https://m.eds00.ru/88672358
. bubnunoreka LIOK
17 Tpanenus, e€ cpeaHss TUHUS 05.11.25 https://m.eds0o.ru/88673064
bubnuoreka [{OK
18 [TponoprinoHanbHBIE OTPE3KH 06.11.25 https://m.edsoo.ru/88673794
bubmuoreka [{OK
19 [TponoprinoHanbHBIE OTPE3KH 12.11.25 https:/m.edsoo.ru/88673794
bubnuoreka [{OK
20 LlenTp mMacc B TpEyroiabHHUKE 13.11.25 https://m.edsoo.ru/886738fc
bubanoreka LIOK
21 Tonobmsie TpeyromLHuKH 19.11.25 https://m.eds00.ru/88673a78
Tpu npusHaka noxoodus bubmuoreka [IOK
22 20.11.25
TPEYrOJILHUKOB https://m.eds00.ru/88673bae
23 Tpu npusHaka noxoodus 26.11.25 bubmuoteka [IOK
TPEYroJbHUKOB o https://m.eds00.ru/88673d52
Tpu npusHaka noxoodus bubmuotexa [IOK
24 27.11.25
TPEYroJbHUKOB https://m.edso00.ru/8867400e
25 03.12.25

Tpu npuzHaka nogoous
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TPEYTOJIbHUKOB

[Ipumenenue mo1o0us P peIIeHUH

26 04.12.25
NPAaKTUYECKUX 3a/1a4
97 KonTpoJubnasi pabora no reme 10.12.95 Bu6muoteka [JOK
"Tlono0HbIEe TPEYroJbHUKHU" o https://m.eds00.ru/8867445a
28 CBoiicTBa maomaaeu 11.12.95 bubnunoreka LIOK
TEOMETPHUYECKUX PUTYD o https://m.eds00.ru/886745fe
29 DopMyIsl JUIs IUIOLIAAN 171295 bubnmnoreka HOK
TpEyroJibHUKA, MapajuiejorpaMma o https://m.eds00.ru/88674860
30 DopMyisl JUIs IUIOLIAAN 18.12.25 bubnmnoreka HOK
TPEyroJibHUKa, MapauiejorpaMmma o https://m.eds00.ru/88674a22
31 DopMyisl JUIs IUIOLIAAN 94,1295 bubnmnorexka HOK
TPEyroJibHUKA, MapajuiejorpaMmma o https://m.eds00.ru/88674a22
30 DopMysl JUIs IUIOLIAAN 951225 bubnuoreka [JOK
TPEyroJibHUKa, MapauiesorpaMmma o https://m.eds00.ru/88675288
33 DopMysl JUIs IUIOLIAAN 14.01.26 bubnuoreka [JOK
TPeyroJibHUKa, MapajuiejorpaMmma R https://m.eds00.ru/8867542¢c
34 Brruncienue nmiomanaei CIoXHBIX 15.01.26 bubanoreka LIOK
¢uryp R https://m.eds00.ru/88674e78
35 [Mnomaau duryp Ha KieT4aroi 91.01.26 but6mmorekxa [IOK
Oymare A https://m.eds00.ru/8867473e
36 [Tnomaan momoOHBIX Guryp 22.01.26



https://m.edsoo.ru/8867445a
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37 [Tnomaau moxoOHBIX Guryp 28.01.26
38 3ajauu ¢ IPaKTUYECKUM 99.01.26 bubmmoreka [JOK
COJIEpIKaHUEM https://m.eds00.ru/88675558
39 3aiauu ¢ IPaKTUYECKUM 04.02.26 bubmmoreka [JOK
colepKaHUEM https://m.edso0.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEIO0 METOIA 05.02.26 bubnunoreka LIOK
BCIIOMOTaTEIbLHON TUIOIIAAN R https://m.edso0.ru/88674f90
41 KoutpoabHas paéora no reme 11.02.26 bubmmorexa [JOK
"aomaas" R https://m.edso0.ru/8867579¢c
N bubmnorexa [IOK
12.02.2
42 Teopema [Iudaropa u e€ npumeHenne 02.26 https://m.eds00.ru/88675918
N bubmnorexa [IOK
18.02.2
43 Teopema [Iudaropa u e€ npumeHenne 8.02.26 https://m.edsoo.ru/88675918
44 Teopema [Tudaropa u eé 19.02.26 bubnnoreka [JOK
IIPUMEHEHHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé 95.02.26
pUMEHEHUE
46 Teopema [Tudaropa u eé 96.02.26
pUMEHEHUE
Ornpezenienre TPUTOHOMETPHUIECKUX
GbyHKIMI ocTporo yria
47 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 04.03.26 bubmaorexa LIOK

TPUTOHOMETPUUECKHUE COOTHOLLICHUS
B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.eds00.ru/88675d32
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OcHOBHOE TPUTOHOMETPUUCCKOC

bubnunorexa LIOK

.03.2
48 TOXKIECTBO 05.03.26 https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE 11.03.26
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE 12.03.26
TOXJIECTBO
KounrtpoJabHas paéora no reme
bubmuoreka [IOK
" *.03.26
>1 Teopena Huq)afop a i Hataa https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH
BrniycanHble U IEHTpaJIbHBIE YTIIbI, Bu6moreka [JOK
52 . N 19.03.26
YIoJI MEXKIY KacaTeIbHOU U XOPAOU https://m.edso0.ru/8a1415b2
Bnncannble U IeHTpaIbHbIC YTIIbI, Bbu6mmoteka [JOK
53 . . 25.03.26
YIOJI MEXAY KacaTeJIbHON U XOpJOU https://m.edsoo.ru/8a141940
Bniucannsie ¥ IEeHTpaIbHbIE YIJIbI, bubnnoreka [JOK
o4 y y 26.03.26
YTOJI MEXK1y KacaTeJIbHOM U XOpI0H https://m.edsoo.ru/8a141b34
55 VYTibl MEXAY XOpIaMHU U CEKYIIUMU 08.04.26
56 VYTIibl MeXAYy XOpJaMu U CEKYIIUMHU 09.04.26
Bnucannsie u onucaHHble
57 YETBIPEXYTOJIbHUKH, UX IIPU3HAKU U 15.04.26 bubmmorexa LIOK
PIPeXYT ’ P o https://m.eds00.ru/8a140f86
CBOICTBa
Bnucannbie u onucanHbie
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U 16.04.26 bubmaorexa LIOK

CBOMCTBA

https://m.edsoo.ru/8a1416d4
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https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

BrmmcanHpie 1 onmMcaHHBIE

R bubnuorexa [{OK
22.04.2
59 ‘ICTI:IpeXYFOJ'IBHI/IKI/I, UX TIPU3HAKU U 04.26 https://m.edsoo.ru/8al416d4
CBOMCTBa
[IprMmeHeHue CBOMCTB BIMCAHHBIX U
60 OIHMCAHHBIX YETHIPEXYTOJIBHUKOB MPU 23.04.26
PEIICHUHN T€OMETPUUECKUX 3a1a4
[IprMmeHeHue CBOMCTB BIMCAHHBIX U
61 OIMCAHHBIX YETHIPEXYTOJIbHUKOB IIPU 29.04.26
pelIeHUN TEOMETPUUECKUX 3a]1a4
B3aumHoe pacronoxeHue JByx Bbu6moreka [JOK
62 . 30.04.26
OKPYKHOCTEH, 00IIIHe KacaTeIbHBIE https://m.edsoo.ru/8a1410a8
. bubmuoreka [{OK
06.05.26
63 Kacanme okpyxHocreit https://m.edsoo.ru/8a1410a8
KonTtpoabHnas padora no reme
64 "anzl B OK )II)(HOCTI/I Bnucannsbie 07.05.26 bubmaorexa LIOK
Py ) " o https://m.edso0.ru/8a141c88
U ONMCAHHBIE YeThIPEXYyroJbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
65 METO (1)3B KypcoB 7 U 8 KJ1accoB 13.05.26 bubmorexa TIOK
AOB KYP . ’ R https://m.edsoo.ru/8al41ddc
0000111eHIE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
66 METO (1)3B KypcoB 7 1 8 KJIaccoB 14.05.26 bubnmorexa LOK
HOB KYP . ’ R https://m.edsoo.ru/8al4lefe
000011eHIE 3HAHU
67 Hrorosasi KOHTpOJIbHAsI padoTa 20.05.26 bubmaorexa LIOK

https://m.edso0.ru/8a142368



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368

IToBTOpEHKHE OCHOBHBIX MOHATUN U

bubnunoreka LIOK
68 METOJIOB KypCcOB 7 UI/I 8 kmaccos, 1 21.05.26 https://m.edsoo.ru/8al420ac
00001IeHNE 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
[MPOT'PAMME
9 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema vDOKa HMara uudposbie
n/n yp Bcero Koutpoabnbie | IpakTudeckne u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
1 Onpenenenyne TPUroHOMETPUUECKUX 1 02.09.25 bubnuoreka [IOK
dbynkmmii yrnos ot 0° no 180° o https://m.edsoo.ru/8al424bc
2 DopMyITbl IPUBEACHUS 1 04.09.25
bubmuorexa [JOK
3 Teopema kocuiycos . 09.09.25 https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1 11.09.25
bu6mmoreka [JOK
> Teopema kocuHycos . 16.09.25 https://m.edsoo.ru/8al42d5e
bu6mmorexa [IOK
6 Teopema cunycos 1 18.09.25 https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1 23.09.25
8 Teopema CHHYCOB 1 26.09.25
9 Haxoxxnenue juH CTOPOH U 1 30.09.25 bu6mmoreka [JOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB e https://m.edso00.ru/8a1430b0
10 Penrenue TpeyroisHUKOB 1 02.10.25 buGmorexa LIOK
T https://m.edsoo.ru/8al42ac0
bu6nmoreka [JOK
11 Pemenne TpeyroibHUKOB 1 07.10.25 https://m.edsoo.ru/8al42ac



https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bubmuorexa [JOK

12 Pemenue TpeyroabHUKOB 09.10.25 https://m.edsoo.ru/8al42ac
bu6mmoreka [IOK
13 Pemenune TpeyronbHUKOB 14.10.25 https://m.edso0.ru/8a142ac0
[IpakTHueckoe MpUMEHEHNE TEOPEM bubnmoreka [JOK
14 16.10.25 .
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHyeckoe MPUMEHEHUE TEOPEM 21.10.25
CHUHYCOB U KOCHUHYCOB
16 KonTtpoJsbHas padora no treme 23.10.25 bubnmoreka [JOK
"Pemienue TpeyroJabHUKOB" e https://m.edsoo.ru/8a14392a
17 [TonsiTue o mpeobpazoBaHUU 06.11.25 bubnnoreka [JOK
moa00ust o https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI 11.11.95 bubnnorexa [HOK
noJ00HBIX (UTyp o https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI 13.11.95
10T00HBIX (UTYp
Teopema 0 mpoU3BEACHUN OTPEZKOB
20 XO0pZH, TeopeMa O IPOU3BENECHNUN 18.11.95 bubnuorexa [IOK
OTPE3KOB CEKYILHNX, TEOPEMA O o https://m.edsoo.ru/8al4406e
KBaJjpaTe KacaTeJbHON
Teopema 0 Ipon3BeIEHNN OTPE3KOB
21 X0p7, TeopeMa O IPOU3BEIECHUN 20.11.25 bubnuoreka [IOK
OTPE3KOB CEKYILHX, TEOPEMA O o https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpoU3BEAECHUN OTPEZKOB
29 XOpJ, TeOpeMa O NPOU3BEACHUN 25 11.25 bubnnorexka [JOK
OTPE3KOB CEKYIIUX, TEOpeMa o o https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeJbHOM
23 IIpuMeHeHre TeopeM B pelIeHUuU 27 11.25 bubnnoreka [JOK
reOMEeTPUUECKUX 3ajau o https://m.edsoo.ru/8a143f06
24 [TpriMeHeHre TeopeM B pelIeHUH 02.12.25 bubnnorexa [JOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
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TCOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/8al443fc

[IpuMeHeHne TeopeM B pELLICHUH

bu6mmoreka [IOK

25 reOMETPUUYECKUX 3aJ1a4 04.12.25 https://m.edsoo.ru/8a144578
KonTpoabHnas pab6ora no reme
26 "IIpeoOpa3oBanue noapoodus. 09.12.25 bubnuoreka [IOK
MeTpuyecKue COOTHOLIEHUS B o https://m.edsoo.ru/8a1447a8
OKpY:KHOCTH "
Onpenenenyue BEKTOPOB.
. N bubmuorexa [JOK
27 Du3NYEeCKU U TEOMETPUICCKUI 11.12.25 https://m.edsoo.ru/8al44960
CMBICJI BEKTOPOB
CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnoreka [JOK
28 16.12.25 .
YMHO>KEHHE BEKTOpa Ha YHCIIO0 https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, 18.12.95 bubnnorexa [HOK
YMHOKEHHME BEKTOPA Ha YHCIIO0 T https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, 931225
YMHO)KEHHE BEKTOpa Ha YHCIIO
31 Pa3znosxeHne BekTopa 1o 1ByM 25 19 95
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunats! BekTOpa 30.12.25 https://m.edsoo.ru/8al44fbe
CKasapHO€e IpOU3BEIECHNE BEKTOPOB,
33 erlz) HSII)EII;IeHgEHIe/I ;Jljll szo;;;ni ’ 13.01.26 bubmnorexa LIOK
A https://m.eds00.ru/8a14539c
JUIMH | YTJIOB
3| cro mpmmiencmme a raoenn 150126 | Bubmmorexa LIOK
P a a A https://m.edso00.ru/8a14550e
JUTMH U yTJIOB
35 Pemienue 3a7a4 ¢ MOMOIIBLIO 20.01.26 bu6mmoreka [JOK
BEKTOPOB T https://m.edsoo.ru/8al44c3a
36 Pemenwe 3aga4 ¢ MOMOIIBIO 2201.26 bu6nmoreka [JOK
BEKTOPOB o https://m.edso0.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB JUIst 27.01.26



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

peuieHus 3a1a4 GU3NKU

38 KonTpoJubnas pabora no teme 29 01.26 bubnuoreka [IOK
"BekTopbl" o https://m.edso0.ru/8a145b08
39 JlexapTOBbI KOOPAMHATHI TOUYEK Ha 03.02.26
MJIOCKOCTH
. bubmuorexa [JOK
40 YPaBHCHHE NIPAMOH 05.02.26 https://m.edso00.ru/8a145c48
41 YpaBHEHUE NPSIMOi 10.02.26
bu6mmoreka [IOK
42 YpaBHEHHE OKPYKHOCTH 12.02.26 https://m.edsoo.ru/8al4635a
43 Koopaunarsl Touek nepeceyeHust 17.02.26 bubnuotexa [JOK
OKPYKHOCTH U MPAMOI . https://m.edso00.ru/8a146620
MeTo KOOpAMHAT IPU PELICHUN
44 reOMETPUYECKUX 3a/1a4, 19.02.26
MPAKTHUYECKHX 3a7a4
MeTo KOOpAMHAT IPU PELICHUN
45 reOMETPUUYECKHX 3a/1ad, 24.02.26
MPAKTHYECKHX 3a7au
MeTo KOOpAMHAT TPU PEeLICHUN
46 TeOMETPHUYECKUX 3a7ad, 26.02.26
MPAKTHYECKHX 3a7a4
47 5}}35°f§§3ﬂkﬂiﬁoﬂgiﬁef: 03.0326 | Puomorexa [JOK
P " PA R https://m.edso0.ru/8al46e0e
IIOCKOCTH
48 IIpaBunBHBIE MHOTOYTOJIBHUKH, 05.03.26 bubnnorexka [JOK
BBIYHCIICHHE UX DJIEMEHTOB T https://m.edsoo.ru/8al46fda
bu6mmorexa [IOK
49 Yucino n. JInHa OKpyKHOCTH 10.03.26 https://m.edsoo.ru/8al472c8
bu6mmorexa [IOK
50 Yucno n. JInHa OKpyKHOCTH 12.03.26 https://m.edsoo.ru/8ald714c
51 JlMHa nyru OKpy’>KHOCTH 17.03.26



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

bubmuorexa [JOK

52 Pajuannas vepa yria 19.03.26 https://m.edso00.ru/8al4714c
bu6mmoreka [IOK
53 [Tmomaae kpyra, CEKTOpa, CErMEHTA 24.03.26 https://m.eds00.ru/8al47426
bu6mmoreka [IOK
54 [Tnomane kpyra, ceKTopa, CerMEHTa 26.03.26 https://m.edsoo.ru/8al47750
bubmuorexa [JOK
55 [Tnomane Kpyra, ceKTopa, CerMEHTa 07.04.26 https://m.eds0o.ru/8al47750
bubmuorexa [JOK
56 [NousTHE O ABMKEHUH IUIOCKOCTH 09.04.26 https://m.edsoo.ru/8al47¢82
. bubmuorexa [JOK
S7 [TapanienpHbIi IEpEHOC, TOBOPOT 14.04.26 https://m.edsoo.ru/8al47f16
. bubmuorexa [JOK
58 [TapannenbHbIM IEPEHOC, TOBOPOT 16.04.26 https://m.eds00.ru/8al47f16
59 [TapayieabHBIN IEPEHOC, TOBOPOT 21.04.26
60 [TapannensHBIN TEPEHOC, HOBOPOT 23.04.26
IIPU pElICHUH 3a]a4 o
61 [IprMmeHeHre NBUKEHUN MTPU 28.04.26 bu6mmoreka [JOK
pELICHNH 3a]1a4 T https://m.edsoo.ru/8a1480e2
KonTponbnas pabota mo rTemam
62 [TpaBWIIbHBIE MHOTOYTOJIBHHKH. 30.04.26
OxpykHOCTb. JIBI>KEHUS
TJIOCKOCTH"
[ToBTOpenue, 0600IIEHNE,
63 CHUCTeMaTU3als 3HaHWUM. 05.05.26 bubnuotexa [JOK
N3mepenne reoMmeTpuiecKux R https://m.edso00.ru/8a148524
BeINUMH. TpeyronbpHUKH
[ToBTOpeHue, 0000IICHNHE,
64 CHCTEMATH3alINs 3HAHWM. 07.05.26 bu6mmorexa [IOK
[MapasuiensHble U EPIEHANKYIISIPHBIC R https://m.edso00.ru/8a148650
IIPAMBIC
65 [TosTOpenue, 0600IEHHE, 12.05.26



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
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cucremaru3anys 3HaHui. OKpy>KHOCTb
u Kpyr. ['eomeTpuyeckue mocTpoeHusl.
YTribl B OKPYKHOCTH

[ToBTOpEHmE, 0600IICHNE,
CHCTEeMAaTH3alus 3HAHUMA.

66 1 14.05.26
BriucanHble 1 OnMCaHHbIC
OKPY?KHOCTH MHOI'OYI'OJIbHUKOB
67 HroroBast koHTpoOIbHAs paboTa 1 1 19.05.26 Eﬁﬁﬁf&ﬁgggal 48920
68 [ToBTOpeHwMeE, O606HI€HI§C, 1 21.05.26
CHCTEeMaTH3allMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0
ITPOI'PAMME
HOYPOYHOE IINTAHUPOBAHMUE BepoATHOCTH M CTATUCTHKA
7 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
ara ndposbie
Ne nn/m Tema ypoka Kontposbubie | IlpakTuueckue A tup
Bcero n3ydeHusi =~ o0pazoBaTeIbHBIE
padoTshI padoTshI
pecypchl
1 [IpencraBnenue faHHBIX B TAOJIUIIAX 1 01.09.25 bubnmorexa [IOK
R https://m.edsoo.ru/863ec1f8
HpaKTH‘IeCKI/Ie BBIYHCIICHUSA 110 BI/I6HI/IOTeKa HOK
2 TAOJIMIHBIM IAHHBIM . 08.09.25 https://m.eds00.ru/863ec324
V3BneueHme u MHTEPIPETAIUS Bu6miorexa [OK
3 TAOMUTHEIX JIAHHBIX . 15.09.25 https://m.eds00.ru/863ec78e
4 [IpakTruyeckas padora "Tabmumbr" 1 1 22.09.25
5 I'padnueckoe npencraBieHne 1 29.09.25 bubnnorexa [JOK



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e

JAHHBIX B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
auarpamm

https://m.edsoo.ru/863ed18e

Yrenune u IMOCTPOCHUEC AarpaMm.

6 [Tpumepsr nemorpaduaeckux 06.10.25 bu6muorexa LHOK
JmarpamMm https://m.eds00.ru/863ed602
[TpakTyeckas pabora

7 arpaysr” 13.10.25 bubnmoreka [JOK

p https://m.edso0.ru/863ed72e
Yucnossie Habopbl. CpenHee BuGnnorexa LIOK
8 apupMeTHIECcKOoe 20.10.25
p https://m.eds00.ru/863ed846
Yucnossie Habopbl. CpenHee Bubmorexa [IOK
9 apupMeTHIECcKOoe *11.25
p https://m.eds00.ru/863ed846
Menaunana 9uciIoBOro Habopa. Bubmorexa [[OK
= 10.11.2

10 YCTOHUMBOCTE MEHAHDI 0.11.25 https://m.edsoo.ru/863edb3e
Menuana 4uciioBoro Habopa.

11 Y cTOWYUBOCTD MEAHbBI 17.11.25
[TpakTuyeckas padora "Cpeanue

12 N 24.11.95 bubmuorexa [JOK

https://m.edsoo.ru/863edc6a
Haubonbiiee u HanMeHblee

13 3HAa4YeHHUs YUCIOBOro Habopa. 01.12.25 bubmorexa [IOK
Pasmax https://m.edsoo.ru/863ee07a
HaubGonpiiee n HanMeHbIIee

14 3HAYECHUS YHMCIIOBOTO Habopa. 08.12.25
Pa3zmax

15 HaubGonpiiee n HanMeHbIee 15.12.25



https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
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3HAYEHMS YUCITIOBOTO Habopa.
Pazmax

KonTponbhas pabota no Temam

16 1"Ipeacrapienye JaHHBIX. 22.12.95 Bubmorexa IIOK
OmnycaTenbHas CTATHCTHKA" https://m.eds00.ru/863ee390

17 CrnyuaitHast ©”3MEHYUBOCTh 291925 Bu6smoreka LIOK
(puMeps) e https://m.edsoo.ru/863ee4bc

18 YactoTa 3HaueHUI B MacCUBE 190196 Bu6uorexa [JOK
AAHHBIX o https://m.edsoo.ru/863ee69c
I'pynmuposka bubmuorexa [JOK

19 19.01.26 https://m.edsoo.ru/863ee9d0

20 I'mcrorpammel 26.01.26
THcTOrpaMMbl bubnuoreka [{OK

21 02.02.26 https://m.edso0.ru/863eeelc

’ HpaKmquKas{”pa60Ta "Ciyuaiinas 09.02.26 Bu6suoreka [IOK
U3MCHYMBOCTD R https://m.edsoo.ru/863eecc8
I'pad, BepumHa, pedpo.

23 [IpescraBienue 3a1a4u ¢ HOMOIIBIO 16.02.06 | Pudmorexa [IOK
rpada https://m.eds00.ru/863eef52
CreneHb (BaJICHTHOCTb) BEPILIUHBI.

24 Yucno pébep u cyMMapHasi CTeTieHb * 02.26 bubmmorexa [IOK
BepuuH. Llens u nukin https://m.edso0.ru/863efOba

. Hemnp u muxan. [TyTs B rpade. 02.03.26 Bub6nuoreka [IOK
Ipencrasnenue o cBs3HOCTH rpada R https://m.eds00.ru/863ef236

26 [Ipencrasnenue 06 *.03.26 bubmmorekxa [IOK



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
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OpPUEHTUPOBAHHBIX Ipadax.

https://m.edsoo.ru/863ef3b2

CriyuaiiHblli ONIBIT U CITy4yaiiHOE

but6mmoreka [IOK

27 COOBITHE 1 16.03.26 https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 9acTOTa COOBITHSL.

- Posb MasioBEpOSTHBIX U L 93.03.26 but6mmoreka [IOK
IIPAKTUYECKU TOCTOBEPHBIX A https://m.eds00.ru/863ef646
COOBITHIA B IPHPOJIC U B OOIIIECTBE
Mouera u urpaibHas KOCTh B

29 TEOPUHU BEPOATHOCTEU 1 *.03.26
[TpakTrueckas padora "Yacrora bubmmoreka [JOK

30 " 1 06.04.26
BBITIAJICHUS OpJia https://m.edso00.ru/863ef8a8
KontposbHas padoTa 2 1o remam

31 "CnyuaiiHas u3MeH4YUBOCTb. ['padsbl. 1 20.04.26 BI/I6JIII/IOTeKa LOK
BepositHOCTB citydaiiHOro coobiTus" https://m.eds00.ru/86310186
IToBTOpenue, o6o0IeHNE. bubmmoreka IIOK

32 I1 1 27.04.26

PEACTaBIECHUE TaHHBIX. https://m.edsoo.ru/863efa24

IToBTOpenue, o6o0IeHNE. bubmmnoreka [IIOK

33 0 1 04.05.26

nycaTeabHas CTaTUCTHKA https://m.edsoo.ru/863efbaa

IToBTOpenue, o0o0IEeHNE. bubmmorexa [IOK

34 ” 1 18.05.26
BeposTHOCTB ciiyqaifiHOro cOOBITHS https://m.edso00.ru/863efec0

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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8 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara uudposbie
0 T
Ne n/mt eéMa ypoka Beero Konrpoasbnsie | Ilpakruyeckue u3yueHns | 0GPA3OBATEIBLHEIE
padoThI padoThI pecypes
[IpencraBnenne nanupix. OnucaTebHAs
1 CramHCTIKA 1 01.09.25 BI/I6J'.II/IOTeKa LHOK
https://m.eds00.ru/863f029e
Cnyuaiinas u”3aMeHunBOCTh. CpeiHue
2 YHUCIIOBOTO Habopa 1 08.09.25 BH6J.IHOTeKa T
p https://m.edso00.ru/863f03fc
Canyuaiinble coOblTHs. BeposTtHocTu 1
3 - 1 15.09.25 BI/I6J'.II/IOTeKa HOK
https://m.eds00.ru/863f0578
Kitaccuueckue mojenu Teopuu BuGnorexa LIOK
4 BEPOSATHOCTEH: MOHETA U UTPATbHASI KOCTh 1 22.09.25 https://m.eds00.ru/863f076c
OTKJIOHEHUS bu6nuoreka [JOK
> . 29.09.25 https://m.edso00.ru/863f0a50
Jucnepcust 4ncioBoro Habopa 10.2 bubmorexa IIOK
6 1 06.10.25 https://m.eds00.ru/863f0a50
CraHgapTHOE OTKJIOHEHHE YHUCIOBOTO
7 raGona 1 13.10.25 BI/I6J'.II/IOTeKa HOK
p https://m.eds00.ru/863f0bfe
Huarpammel paccenBanus. [IpakTudeckas
8 pabota "OnucarenbHasi CTAaTUCTHKA. 1 1 20.10.25 bubnuorexa HOK
PaccenBanne nanHbIx" https://m.eds00.ru/863f0ea6
9 MHOKECTBO, TIOIMHOXKECTBO 1 *11.95 bubmmoreka [IOK
https://m.eds00.ru/863f1180
10 Oneparuy HaJ MHOKECTBAMH: 1 10.11.25 bubanoreka [JOK
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06’bel[I/IHeHI/Ie, NnepeCcCUCHUC, NOIMOJIHCHUC

https://m.edso0.ru/863f143c

CaolicTBa onepalnuii HaJl MHOKECTBAMH:

IIEPEMECTHUTEIILHOE, COYETATENLHOE, bubnunoreka LIOK

11 17.11.25 .
pacIpeae/uTeNIbHOS, BKIFOUCHUS https://m.edso0.ru/863f1784

12 ['padrueckoe peacTaBICHHE MHOXKECTB. 24.11.95 bubnunoreka LIOK

o https://m.eds00.ru/863f198¢c

KonTtponsnas padora 1 mo temam

13 "Cratuctuka. MHoxecTBa" 01.12.25

» DOnemeHTapHbie coObITHs. CiydaiiHbIe 081,95 Bu6muorexa L[OK
CoObITH o https://m.edsoo.ru/863f1dec

15 bnaronpustcTBytomnye aneMeHTevlpHme 151905 Bubmmotexa [IOK
coObITHs. BeposTHOCTH COOBITHIA e, https://m.eds00.ru/863fLdec

16 bnaronpustcTByomnpe aneMeHTevlpHme 72125 Bubmmotexa [IOK
coObITHs. BeposTHOCTH COOBITHIA e, https://m.eds00.ru/863fLF72
OMBITHI ¢ PABHOBO3MOXXHBIMU

17 3JIEMEHTAPHBIMU COObITUAMH. CiTydaiiHbIN 29 12.25 Bubmmorexa LIOK
BBIOOP https://m.edsoo.ru/863f21ca
OMBITHI ¢ PABHOBO3MOXHBIMHU

18 3IeMEHTapHBIMU COObITHAMH. CilydaiiHbIi 120126 | Pubmuorexa [IOK
BBIOOD https://m.edso0o.ru/863f21ca
[IpakTuueckas pabora "OmnbIThI C

19 PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU 19.01.26 bu6mmorexa [IOK
coOBITHSIMH" https://m.eds00.ru/863f235a

20 Hepeso 26.01.26 bubnuotexa [JOK

https://m.edsoo.ru/863f2a4e
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CaolicTBa AC€peBa. CAMHCTBCHHOCTD IIYTH,

21 CYILIECTBOBAHUE BHUCSAYCH BEPIINHEIL, CBS3b 02.02.26 BH6J.H/IOTeKa LHOK
MESK/Ty YHCIIOM BEPIIMH 1 UHCIOM PEGep https://m.edsoo.ru/863f2bac
[TpaBUIO YMHOKCHHMS bubmmoreka [IOK

22 09.02.26 https://m.edso0.ru/863f2cd8
[IpaBuiio yMHOXKCHUSI. Bubmmorexa LIOK

23 16.02.26 https://m.edso00.ru/863f2e36

24 [IpoTrBOMOI0KHOE COOBITHE * 02.26 bubmmoreka LHOK

o https://m.edsoo.ru/863f2f8a

. Juarpamma Ditnepa. (36’beZII/IHeHI/Ie " 02.03.26 BuGmoreka [JOK
nepeceyeHne CoObITHiIt R https://m.edsoo.ru/863f3214

" HecoBmecTHbie c061)1mi[. dopmyna . 03.26 Bu6mmorexa [IOK
CJIOKCHUA BEPOATHOCTCH R https://m.eds00.ru/863f3372
HecoBmectablie coObiTHs. Dopmyna Bu6mmoreka [JOK

27 . 16.03.26
CJIOJKEHUS BCPOATHOCTCH. https://m.eds00.ru/863f3764
[IpaBuiI0 yMHOXEHUS BEPOSATHOCTEMN.

28 YcnoBHas BepoaTHOCTh. He3aBucumble 93,0326 | Pnomorexa [IOK
coObITHSA https://m.eds00.ru/863f38ae
[IpaBuiI0 yMHOXEHUS BEPOSATHOCTEMN.

29 YcnoBHas BeposaTHOCTL. HezaBucumbie * 03.26 But6mmoreka [IOK
coObITHS o https://m.eds00.ru/863f3b06

20 [IpencraBnenue cirygyaitHOTO 06.04.26 Bu6mmortexa [IOK
OKCIICpUMEHTA B BUIIE 1€PEBA o https://m.edso00.ru/863f3cbe
[ToBTOpenue, o6ob6menue. [Ipeacrasnenue

31 20.04.26 bubmuorexa [{OK

JaHHBIX. OmnucarenbHas CTaTHCTUKA

https://m.edso0.ru/863f3f20



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20

[IpencraBieHue caydaitHOTO
32 AKCIIEPUMEHTA B BUJIE JIepeBa 1 1 27.04.26 puomorexa [OK
p AcC 1ep https://m.eds00.ru/863f4128
[ToBTOpenue, o600meHuE. ["padbl bubnmnorexa IIOK
33 . 04.05.26 https://m.edso00.ru/863f4312
KonTtponbHas pabora mo Temam
34 "Cnyu4aiinbie coObITHS. BeposTHOCTS. 1 18.05.26
I'padpur”
OBUIEE KOJIMYECTBO YACOB I10 34 3 5
[TPOTPAMME
9 KUIIACC
KoanuecTBo yacos JJIeKTPOHHbIE
HMara uudposbie
Ne ni/m Tema ypoka Beero KoﬁnTpo.m,m,le HpﬁaKaneCKne WiydeHus | 0GPA3OBATENbHBIE
padoTbI padoTbI pecypebi
[IpencraBnenue naHHBIX bubnmnorexa IIOK
1 1 01.09.25 https://m.edso00.ru/863f47ea
OmnucarenpHas CTaTUCTUKA bubimoreka IIOK
2 1 08.09.25 https://m.eds00.ru/863f47ea
3 Onepanuu Haa COOBITUIMU 1 15.09.25
4 HezaBucumocTs coObITHI 1 22 09.25
KomOnHaTOpHOE NMPaBUIIO YMHOKEHUS bubmuorexa [HOK
S 1 29.09.25 https://m.edso0.ru/863f4e16
6 [lepecTanoBKH. CD%KTopHaJI. Coueranus L 06.10.25 Bu6uorexa [JOK
1 9HCII0 COUCTaHNH o https://m.edso00.ru/863f4e16
Tpeyronbuuk Iackans bu6mmorexa IIOK
! 1 13.10.25 https://m.eds00.ru/863f5014
8 IIpakTrueckas padoTa "BreruucicHue 1 1 20.10.25 bu6nunorexa LIOK
P P
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BEPOATHOCTEMN C UCIIOJIB30BAHUEM
KOMOWHATOPHBIX (QYHKIUI
3JICKTPOHHBIX TabIUIT"

https://m.edso0.ru/863f5208

I'eomeTpuueckas BEpOSTHOCTb.
Ciy4aifHbIN BBIOOP TOYKHU U3 (DUTYPHI

bu6nmoreka [IOK

9 Ha TJIOCKOCTH, U3 OTPE3Ka, U3 IyTr w1125 https://m.edso00.ru/863f5884
OKPYKHOCTH
I'eomeTrpuueckas BEpOSTHOCTD.
Crny4aiiHblii BBIOOp TOUKH U3 (PUTYPBI BuGmorexa [IOK

10 Ha INIOCKOCTH, M3 OTPE3Ka, U3 1yTH 10.11.25 https://m.edso0.ru/863f5a50
OKPYKHOCTH
I'eomerprueckast BEpOATHOCTb.
Crny4aiiHblii BBIOOp TOUKH U3 (PUTYPBI

11 HA TUTOCKOCTH, U3 OTPE3Ka, U3 YT} 17.11.25 bubanorexa LIOK
okpysxHoctu. [Ipakrrdeckas paGora https://m.eds00.ru/863f5bfe
"I"eomeTprueckas BEpOATHOCTD"
Konrtponsnas pabora 1

12 "Kombunaropuka. I'eomerpuueckas 24.11.25 bubnmorexa IIOK
BEPOSTHOCTD" o https://m.eds00.ru/863f5e10
Hcneitanue. Ycenex u Heynava. Cepust Bu6mmorexa [IOK

13 UCIBITaHUH /10 IEPBOTO ycrexa 01.12.25 https://m.eds00.ru/863f6162
Hcneitanue. Ycnex u Heynava. Cepust Bu6mmorexa [IOK

14 UCTIBITAHUH JIO TIEPBOTO ycIexa 08.12.25 https://m.edso00.ru/863f6356
Ucneiranne. Yenex u Heynava. Cepust

15 WCIIBITaHUH 10 IIEPBOTO yCIexa 15.12.25

16 Hcnbitanusa bepuymm. BepostHocT 9919 95 bu6muoreka [JOK

COOBITHI B CEPUH UCTIBITAHUN

https://m.edso0.ru/863f64d2
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bepnymum

Ucnwiranus bepnynnu. BeposarHoctu

COOBITHI B CEpUU HCIIBITAHUI bubmumoreka [IOK
o Bepnyiu 29.12.25 https://m.eds00.ru/863f6680
[IpakTuyeckas padora "Mcnbprranus
18 —— 12.01.26 BI/I6J-II/IOTeKa HOK
PHY. https://m.edso0.ru/863f67de
CrnyuaiiHas BeIMUMHA U paclpeiesieHue
19 BEPOSTHOCTEH 19.01.26 BH6J.IHOTeKa LOK
Y https://m.edso0.ru/863f6b44
MareMaTnueckoe 0KHIaHUE |
20 L 26.01.26 BI/I6J'.II/IOTCKa [HOK
AUCHICPCHA CITyHaHHON BCTMINHBI https://m.eds00.ru/863f6da6
[IpuMepsl MaTeMaTHYECKOTO OXKUIAHUS
bu6mmoreka [IOK
KaK TEOPETUYECKOTO CPEIHETO
21 3HAYCHUS BeTHUMHEI 02.02.26 https://m.eds00.ru/863f6f86
IToHsTHE O 3aKOHE OOJIBIIUX YHCEIT bubmmoreka [IOK
22 09.02.26 https://m.eds00.ru/863f72c4
N3mepenue BEposSTHOCTEH C TTOMOIIBIO
23 dacTor 16.02.26 BI/I6J'.II/IOT€K3 [HOK
https://m.eds00.ru/863f7652
[TpumeneHue 3akoHa OOJBIINUX YHCEN.
[TpaxTnyeckas pabora "Ciydaitnas * bubmoreka [IOK
24 BeTHIMHA" 0226 https://m.eds00.ru/863f7116
Kontponbnas padota 2 "VcnibiTanust Bu6miorexa [OK
25 bepnynnu. Cnyyaiinas BenuunHa" 02.03.26 .
CPHYJUIH. LIIyq ¢ https://m.eds00.ru/863f783c
O0001enue, cucTeMaTH3aIus 3HaHUH.
26 [IpencraBieHne qaHHBIX. * 03.26
OrnmcaTenpHas CTaTUCTHKA
27 O06001eHre, CuCTeMaTU3aIusl 3HAHHUH. 16.03.26 bubmuorexa [JOK
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[IpencraBnenue qaHHBIX.
OnucarenpHasi CTAaTUCTUKA

https://m.edso00.ru/863f893a

O0001menue, cucTeMaTH3aIusa 3SHaAHUH.

bubmuorexa [JOK

238 BeposiTHOCTB citydaitHOTO COOBITHS 1 23.03.26 https: //m.edsog ru/863f7ade
O0001menue, cucTeMaTH3aIusa 3SHAHUH.

29 BeposaTHOCTH cIy4aiiHOro COOBITHS. 1 * 03.26 bubmunorexa LIOK
IIeMEHTBI KOMOUHATOPUKH R https://m.eds00.ru/863f7c9c
O0001enne, cucTreMaTH3ausa 3SHAHUH.

30 DeMEHThl KOMOMHATOPUKHU 1 06.04.26 BH6J.IHOTeKa Lox

P https://m.edso00.ru/863f7e54
O0001enne, cucTeMaTH3amus 3SHAHUH.
DeMEeHThl KOMOMHATOPUKH.
31 Ciryyaiinple BEIMYUHBI U 1 20.04.26 BH6J.IHOTeKa LOK
yq https://m.eds00.ru/863f8408
pacnpeeieHus
O0001enne, cucTeMaTH3aIusa 3SHAHUH.
CrnydaiiHble BETMYUHBI U bubnuorexa [JOK

32 pacrpeneeHus 1 21.04.26 https://m.edso00.ru/863f861a
HToroBas KOHTpoJIbHAsA paboTa bubnuoreka [IOK

33 ! 04.05.26 https://m.eds00.ru/863f8b56

34 O000111eH1E, CUCTEMATH3AlIMS 3HAHUI 1 18.05.26

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA
Marematuka. AnreOpa: 7-# kiacc: 0a30BBIM  ypoBeHb: y4eOHMK, 7 Kiacc/
Maxkapsrues FO.H., Munatok H.I'., Hemkos K.W. u apyrue; noa pen. TeasskoBCKOTo
C.A., AKIMOHEepHOE 00I1IeCTBO «M3naTensCeTBO «IIpocsemieHue»
» Anrebpa, 8 kmacc/ MakaperueB FO.H., Munmiok H.I'., Hemxos K.W. u apyrue;
nox pemakiuedt TemskoBckoro C.A., AkmuoHepHoe o0miecTBo «l3maTeascTBo
«IIpocsenieHue»

» Anrebpa, 9 kmacc/ MakaperueB FO.H., Munmiok H.I'., Hemxos K.M. u apyrue;
non penakiueir TensikoBckoro C.A., AxuuoHepHoe o06imecTBo «M3aaTenbcTBO
«ITpocsenieHue»

* ['eometpust, 7-9 knaccwel/ Atanacsa JI.C., byryzos B.®., Kagomues C.b. u npyrue,
AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

* Maremaruka. BepostHocTh u cratucTHKa: 7-9-¢ Kiacchl: 0a30BbI YpPOBEHB:
yqeOHMK: B 2 dacTax, 7-9 kmaccel/ Beicomkumit WU.P., Smenko M.B.; mox pen.
Smenxo U.B., Akunoneproe obmectBo «M3natensctBo «IIpocBemnieHue»



