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IHosicHuTeILHAA 3aIIHCKA

Pabouas mporpamma mo yuebHOMy mpenmery «MaremaTuka» peaqu3yeTrcs Ha OCHOBE CIIEIYIOIIHUX
HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:
-3akon Poccuiickoii ®enepanuu "O6 obOpazoBanuu B PO" (B pen. denepanpHoro 3akoHa ot 29 nexabps
2012 . N 273-®3);
-3akon Pecnybnmuku bamkoprocran ot 1 wmrons 2013 roma Ne 696-3 «O6 oGpasoBanuu B PecmyOnmke
bamkoprocrany;
-DenepanbHblii  TOCYAapCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO 00Iero ooOpa3oBaHus,
YTBEP)KICHHBIN mpuKkazoM MuH#cTepcTBa 00pasoBanHus u Hayku Poccuiickoit ®enepanuu ot 17 nexabps
2010 r. N 1897 (3apeructpupoBan MunHHCTEpCcTBOM tOCTHIIMN Poccuiickoit Deaepanun 1 deppans 2011 r.
peructpanuonuslii N 19644 ). (B pen. llpukaza MwunoOpuayku Poccum ot 29.12.2014 N 1644) c
U3MEHEHUSMU U JIONOJHEHUSIMU;
-[Ipuka3za MunuctepcTBa obOpa3oBanuss U Hayku Poccuiickoit @enepauun ot 28.12.2018r. Ne 345 «O6
yTBepkKAeHUH (heepaabHOro MnepeuHs y4eOHHKOB, PEKOMEH/IOBAaHHBIX K HCIOJIb30BAaHHUIO MPU peaanu3aluu
UMEIOIMX TOCYJApCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEeIbHBIX MPOrpaMM HAa4albHOTO OOIIEro, OCHOBHOTO
o01ero, ¥ cpeHero oomiero oopa3oBaHus» (C U3SMECHEHUSMHU U JOTIOJTHEHUSIMH ).
-OcHoBHast oOpa3zoBaTelibHasi Mporpamma OCHOBHOTO obmiero oOpazoBanus MOAY COII NelO «lentp
oOpa3zoBanus» Ha 2020-2025 yuyeOHblil roa, yrBepxkaeHHas mpukazoMm ot 28.08.2020 Ne 483;
-ITonoxenne o hopmax, MEPUOAUNIHOCTH U TIOPSAKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM
aTTecTallid OOy4alolIMXcs OCHOBHOTO M cpenHero obmero oOpazoBanuss MOAY COILNel0 «llentp
obpazoBanus» (I[Ipukaz Ne 118 ot 13.02.2020);
-ITonoxenune o paboueit mporpamMmme y4eOHBIX MpeAMeToB, KypcoB yuuteneid MOAY COII NelO «lentp
obpazoBanus», padoraromux mo GI'OC OO (Ilpuxaz Ne 118 ot 13.02.2020);
- [Iporpamma: mnsa 5 — l11kmaccoB / aBT. - cocT. A.I'. Mep3msik, B.b. Ilononckuii, M.C. Skup u np. — M.:
Benrana-I'pad, 2015.
- nporpamma T.A. BypmuctpoBoii «I'eomerpus, 7-9 knaccel». Mocksa «lIpocsemenne», 2010 roa.

Marematuka SBJISIETCS OJHUM M3 OCHOBHBIX, CHCTEMOOOPA3YIOIIUX MPEAMETOB IIKOJIHLHOTO
oOpa3oBanus. Takoe MECTO MaTEMAaTUKHU CPeIH MIKOJIBHBIX MPEAMETOB 0OYCIOBIMBAET U €€ 0COOYI0 pOJib C
TOYKH 3PEHHUS BCECTOPOHHETO PA3BUTHSI IMYHOCTH YUAIIUXCA.

O0mas xapakrepucTuka yueOHoro npeamera «MaremaTukay»

Hacrosmas nmporpamMmma OCHOBHOTO 00IIEero oOpa3oBaHUS IO MaTEeMaTHKE COCTaBJI€HA Ha OCHOBE
OyHIAMEHTANBFHOTO sIpa CoJepiKaHus oOmero oOpa3oBaHUsT W TpeOOBaHMM K pe3yibTaraM OOIIEro
obpaszoBanusi, TPEACTABICHHBIX B (QeJepalibHOM TOCYJAPCTBEHHOM O00Opa30BaTEIbHOM CTaHJapTe
obmiero oOpa3oBaHus, ¢ y4ETOM MPEEMCTBEHHOCTH C NMPUMEPHBIMH ITpOrpaMMaMHM ISl HadyajabHOTO
obmiero obpazoBaHus. B Hell Takke Yy4YHTHIBAIOTCSI OCHOBHBIE HJEH W moyioxkeHus [IporpamMmbl
pa3BuTUd W (HOPMUPOBAHUS YHHBEPCAIbHBIX Y4YEOHBIX JIEUCTBUU [T OCHOBHOTO OOIIEro
00pa3zoBaHus.

Conepxxanue MaTeMaTH4YeCKOro OOpa30BaHHUS IMPUMEHHUTEIIBHO K OCHOBHOW  IIIKOJIE
MpEACTaBICHO B BHUJE CIEAYIONIUX COJEPKATEIbHBIX pa3ielioB. JTO apugpmemuxa, areebpa;
dynkyuu; eeposmuHocms u cmamucmuxa, ceomempus. Hapsny ¢ 5TUM B cojep:KaHHE OCHOBHOTO
oOmiero oOpa3oBaHUsl BKIIOUEHBI J[Ba JOMOJTHHUTEIBHBIX METOMOJOTHYECKUX pas3fena: J102uKa u
MHOJICECMBA,;, MAMeMaAmuKka 6 UCMOPUYecKoM pa3éumuiu, 4YTO CBSI3aHO C peaau3aluen Leneun
OOIIIEUHTEIIEKTYaJIbHOTO U OOIIEKYIBTYPHOTO pa3BuTUsa ydamuxcs. CoaepkaHue KaXI0To U3 dTUX
pas3nenoB pa3BOPAYMBACTCA B COIEPKATEIbHO-METOAUYECKYIO JIMHUIO, NPOHU3BIBAIOIIYIO BCE
OCHOBHBIE pa3JieNibl COJEPKaHUS MATEMAaTHYECKOTO OOpa3oBaHMS HA JIAHHOW CTYNEeHH OOy4YeHUS.

[Tpu sTom mnepBas auHUS — «Jlormuka WU MHOXECTBa» — CIYKHUT LI€JTU OBJAJCHUS YYaIlIUMHCS
HEKOTOPBIMH 3JIEMEHTaMHU YHHBEpPCAJIbHOTO MAaTEMaTHYECKOro si3blka, BTopas — «MaTtemaTuka B
UCTOPUYECKOM DPA3BUTHH» — CHOCOOCTBYET CO3JIaHUIO OOLIEKYJIbTYpHOTO, TYMaHUTApHOTO (oHa

U3Yy4YeHUs Kypca.

Conepxanue pasnena «ApudMeTruka» CIy uT 0a30i Ui TadbHEHIIero U3yuyeHus yIaluMucs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS TOJIb-
30BaThbCS aNTOPUTMAMH, a TaKXKe TNPUOOPETEHUI0 MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEJIHEBHOM KMU3HU. Pa3BUTHE MOHATHS O YKMCIie B OCHOBHOM LIKOJIE CBSI3aHO C pallMOHAIBHBIMU U
UppalMOHAIILHBIMU YHCIaMu, (POPMUPOBAHUEM ITEPBUYHBIX IIPEJICTABICHUH O



JNEUCTBUTEIIBHOM 4YHUCJIE. 3aBEpIICHUE YHUCIOBOM JIMHUM (CUCTEMaTH3allusl CBEIAEHUU O
JEMCTBUTENBHBIX YHCIIAX, 0 KOMIUIEKCHBIX YHCJax), TaK K€ Kak U 0oJee CIOKHBIE BOMPOCH apud-
MeTukd (aiaroputMm EBkinaa, ocHoBHas TeopeMa apu(pMETHUKH), OTHECEHO K CTYNEHH OOIIero
cpeaHero (moJHoro) oOpa3oBaHUSI.

Copepxanue pasgena «Anrebpa»  cnocoOCTByeT — (OPMHPOBAHUIO Yy  ydaluxcs
MaTE€MaTHYECKOr0 ammapara i pelleHus 3a7ad M3 PAa3HbIX pa3/lelloB MAaTEMAaTHKH, CMEKHBIX
PEeIMETOB, OKPYXaIollel peallbHOCTU. SI3BIK anreOpbl MOJAYEpPKUBAET 3HAYCHHE MATEeMaTHUKU Kak
SI3bIKA NI IIOCTPOCHUS MATEMAaTHYECKUX MOJEJIEH ITPOLIECCOB U ABJICHUM pealbHOro Mupa. B 3amaun
U3Y4YEeHHs] areOpbl BXOIAT TAaKKE PpPa3BUTHUE AITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOIUMOro, B
YACTHOCTH, JUIsl OCBOCHHS Kypca MH(POPMATUKHU, OBIIAJICHUE HaBbIKAMH JEAYKTHUBHBIX PACCY>KICHUM.
[IpeoGpazoBanne CHUMBOJBHBIX (OPM BHOCHUT cHEIUPUYECKUN BKJIAJ B Pa3BUTHE BOOOPaKEHUS
yYaluxcs, UX CHOCOOHOCTEH K MaTreMaTH4ecKOMYy TBOpuYecTBY. B OCHOBHOHM 1miKoiie Matepual
ITPYNIUPYETCS BOKPYI PAlMOHAJIBHBIX BbIPaKEHUM, a BONPOCHI, CBA3aHHBIE C HUPPALMOHAIBLHBIMU
BBIPAKEHUSIMU, C TPUTOHOMETPUUECKUMH (PYHKIIUSMU U TPeoOpa30BaHUSIMH, BXOJAST B COJEpKaHUE
Kypca MaTeMaTUKH Ha CTapllel CTyeHH 00yUYEeHHs B ILIKOJIE.

Copepxanue pazgena «OyHKUMM» HaALENEHO Ha IMOJYYEHHE IIKOJIbHUKAMU KOHKPETHBIX
3HaHUN O QYHKIIMH KaK BaXKHEUIEH MaTeMaTHUYeCKOW MO JJIs1 OMUCAHUS U HCCIIeIOBaHUs pa3HO-
o0Opa3HbIX MpoiieccoB. M3ydeHrne 3TOro mMarepuaia CroCOOCTBYET Pa3BUTHIO Y YYaIIMXCS YMEHUS
UCIIOJIb30BATh PA3JIMUHbIE A3BIKM MAaTEMAaTUKH (CIIOBECHBIN, CUMBOIMYECKHUM, Tpad)UUECKuii), BHOCHUT
BKJIaJ] B GOpMUPOBAHUE MPEJCTABICHUI O POJIM MATEMAaTUKK B Pa3BUTHH LIMBIIIM3AIUHU U KYJIbTYpPHI.

Paznen «BeposTHOCTh M CTaTUCTUKA» — 00s13aTeNbHBIA KOMIIOHEHT IIKOJIBLHOTO 00pa3oBaHus,
YCWJIMBAIOIIMKA €ro MPHUKJIaJHOE U MPaKTUYECKOEe 3HaueHHe. DTOT MaTepuan HeoOXOIUM, MpexJe
BCErO, U1l (POPMUPOBAHUS Y yHaIuxcs (yHKIMOHAIBHON IPaMOTHOCTH — YMEHHMSI BOCIIPUHUMATD U
KPUTHUYECKH aHAIM3UPOBaTh WH(GOPMAINIO, TPEACTABICHHYIO B Pa3lW4YHBIX (opMax, MOHUMATH
BEPOSITHOCTHBIM ~ XapakTep MHOTHUX pEajJbHbIX 3aBUCUMOCTEH, MPOU3BOAUTH IPOCTEHIINE
BEPOSTHOCTHBIE pacyeTbl. M3ydyeHue OCHOB KOMOWHATOPUKH MO3BOJIMT YYallleMYCsl OCYLIECTBISATh
paccMoTpeHue ciy4aeB, nepebop M MOJCYET uucia BapHAHTOB, B TOM YHCJIE B MPOCTEUIINX
NPUKJIAIHBIX 3a/1a4ax.

[Ipy W3y4yeHUM CTATUCTUKUA M BEPOSTHOCTH OOOTalAlOTCS MPEICTABICHUS O COBPEMEHHOU
KapTHHE MUpa U METOJAX €ro HccienoBaHus, GOpMHUpPYETCs MOHMMAHUE POJM CTATUCTHKU KakK HC-
TOYHHKA COIMAJBbHO 3HAYUMOW HMH(QOpPMAMM U 3aKJIAJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILIJIEHUS.

Henp copepxkanus pasaena «l'eomeTpuss» — pa3BUTh y Y4YallUXCAd IMPOCTPAHCTBEHHOE
BOOOpa)K€HHE U JIOTUYECKOE MBIIUIEHHE MyTeM CHUCTEMaTHYeCKOro HW3y4YeHHUs CBOICTB
reoMEeTpUYECKHX (PUTYp Ha IJIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHSI 3TUX CBOMCTB IPU PEIICHUH
3a/lay BBIYUCIUTEIBLHOTO U KOHCTPYKTUBHOIrO xapakTtepa. CyliecTBeHHasl poJib IPU 3TOM OTBOJUTCS
pa3BUTHIO TeoMeTpuueckod HUHTyuIMu. CoueTaHuWe HaIrJISIHOCTH CO CTPOTOCTBIO SIBIISETCS
HEOTBEMJIEMOM YacThIO TI'E€OMETPUYECKMX 3HaHUH. Marepuan, oOTHocsmukcsS K  OJokaMm
«KoopauHate» U «BeKTOpbl», B 3HAUMTEIBHON CTENEHU HECET B ceOe MEXKIPEIMETHbIE 3HAHUS,
KOTOpBIE HAXOAAT MPUMEHEHHE KAaK B PA3IMYHBIX MATEMATUYECKUX JAUCHUIIMHAX, TAK U B CMEXKHBIX
npeaMeTax.

OcobenHocThio pazzena «Jloruka u MHOXKECTBa» SIBISIETCS TO, YTO MPEJACTABICHHBIA B HEM
MaTtepuai MPEeUMYIIECTBEHHO U3y4aeTcsl PU PACCMOTPEHUM Pa3IMYHBIX BOMPOCOB Kypca. CooTBeT-
CTBYIOIIMI MaTepuan HallelleH Ha MaTeMaTH4eCKoe pa3BUTHE ydalluxcs, (GOpMHUpPOBAHUE Yy HUX
YMEHMS TOYHO, CXKATO U SICHO U3JIaraTh MbICIU B YCTHON U MMCbMEHHON PEUH.

Paznen «Martematnka B HCTOPHMYECKOM Da3BUTHH» TMpeIHA3HaueH i1 (OpPMHUPOBAHUS
NpEJICTaBICHUI O MaTeMaTHKE KaK YacTH YeJIOBEYECKOW KyJIbTyphl, g OOLIEro pa3BUTHUS
HIKOJIbHUKOB, JUISI CO3/IaHUsl KYJIbTYPHO-UCTOPUUYECKON cpenpl oO0yueHusi. Ha Hero He Bblaensercs
CIIELUAIIBHBIX YPOKOB, YCBOCHHUE €r0 HE KOHTPOJIIMPYETCS, HO COAEPKAHUE ITOTO pa3jesaa OPraHudIHO
NPUCYTCTBYET B Y4e€OHOM MpOIECCE KaK CBOETO0 poJa T'yMAaHUTAPHBIM (OH MPU pPacCMOTPEHUU
npo0JIeMaTUKH OCHOBHOTO COJIEPKaHUsI MaTEMaTHYECKOTO 00pa3oBaHusl.



JanHass ~ mporpaMma IO MaTeéMaTHKE JJIi OCHOBHOM INKOJBI SIBJISIETCS JIOTHUECKUM
IPOJOJDKEHUEM IPOTPaMMBbl JUIsl HAyajJbHOM IIKOJBI M BMECTE C HEW COCTaBJISIET ONUCAHUE
HENPEPBHIBHOTO Kypca MaTeMaTHKU ¢ 1-ro mo 9-i kiacc 0611eo6pa3oBaTenbHOM KO

Henu:

Leabio n3yyeHusi Kypca MaTeMaTHKHU B 5-6 Kjiaccax sBJISETCS CUCTEMATHUYECKOE pPa3BUTHE
HOHSTHS YMCia, BHIpaOOTKAa YMEHUI BBIMOJIHATh YCTHO U HUCBMEHHO apu(METUYECKUe AEHCTBUS
HaJ[ 4YUCJIaMH, IEPEBOAUTh MPAKTHUYECKUE 3aJaul Ha A3bIK MATEMaTUKH, MOJATOTOBKA YYalIUXCs
K H3YYEHHUIO CUCTEMAaTUYECKUX KypcoB anreOpsl U reomerpuu. Kypc crpoutcss Ha MHIYKTUBHOMN
OCHOBE C IIPUBJIEYECHUEM 3JIEMEHTOB JIEYKTUBHBIX paccyxAcHuil. B Xo1e n3yueHus Kypca ydyamniecs
Pa3BUBAIOT HABBIKA BBIYMCICHHM C HaTypaJdbHbIMU UHCIAMH, OBJIAJIEBAIOT HAaBBIKAMHU C
OOBIKHOBEHHBIMH U JIECATUYHBIMH JPOOSIMHU, TOJOXKUTEIbHBIMU M OTPUIIATEIbHBIMH YHCIIAMH,
NOJIy4aloT MpPEACTaBICHHE OO0 UCHOJb30BaHMM OyKB JJIs 3alMCH BBIPAXEHUM M  CBOMCTB
apuQMEeTHYEeCKMX  JCHCTBUH, COCTaBICHUM  YPAaBHEHHI, MPOJOJIKAIOT  3HAKOMCTBO  C
reOMEeTPUUECKUMH MOHATUSIMHU, TPUOOPETAIOT HABBIKH IMOCTPOCHUS TEOMETPUUECKHUX (QUTYP.
Heabrousyyenuss Kypca ajaredopsl B 7 - 9 Kiaccax sBISIETCS pa3BUTUE BBIUUCIUTEIBHBIX YMEHUM
JI0 YpPOBHS, MO3BOJISIIOLIETO YBEPEHHO HCIOJB30BAaTh MX NPU PEUICHUH 3a/lady MaTeMaTUKH |
CMEXHBIX IPEIMETOB, YCBOCHHE amnmapaTa YpaBHEHHII M HEPAaBEHCTB KAaK OCHOBHOI'O CpE/ICTBa
MaTEMaTH4YEeCKOTO  MOJICJIMPOBAaHUs  3a7ad, OCYIIECTBICHHE (YHKIMOHAIBHON  IMOATOTOBKHU
mKoJbHUKOB. Kypc  xapakTepusyercss TOBBIIMIEHHEM TEOPETHUYECKOIO YpOBHA  OOy4yeHus,
MIOCTETIEHHBIM ~ YCWJIMEM pOJIM TEOPETHUYECKUX OOOOIIEHUH M JAEIYKTUBHBIX 3aKIIOUEHUH.
[IpukiianHas HaIPaBIEHHOCTh PACKPBIBAET BOZMOKHOCTh M3y4aTh U pelliaTh IPaKTUYECKUE 3a1a4u.
Lesabr0 U3y4yeHns: Kypca reoMeTpuu B 7-9 kiaccax sgBiIsS€TCS CHCTEMAaTHYECKOE U3YUYECHHUE CBOMCTB
reoOMeTpUYECKUX (UIyp Ha IUIOCKOCTH, (OPMUPOBAHHME MPOCTPAHCTBEHHBIX MPEACTABICHUMH,
Pa3BHUTHE JIOTHYECKOT'O MBIIUICHUS U MOATOTOBKA arapara, He0OX0UMOT0 JJIsi H3y4eHUs CMEKHBIX
JUCUUIUIMH U Kypca CTEPEOMETPHUH B CTapIIUX KIIacCax.

B ocHOBe mocTpoeHMs JaHHOTO Kypca JIEKUT HAed TyMaHu3aluu oOydeHws,
COOTBETCTBYIOLIAsi COBPEMEHHBIM IPEJICTABICHUSAM O LIEJAX UIKOJIBHOIO 00pa3oBaHUs U yaemistonas
0c000e BHUMaHUE JINYHOCTH YUEHUKA, €r0 HHTEPECaM U CIIOCOOHOCTSIM.

[Ipennaraemslii Kypc Mo3BoJsieT o0ecneduTb GOPMUPOBAHUE, KaK npeoMemubix YMEHUH, TaK U
VHUBEPCANbHBIX ~ YYEOHbIX  Oelicmeuti  IIKOJIbHUKOB, a TakKe CIOCOOCTBYET JOCTHKEHUIO
onpenenéHubix B0 @I'OC TUYHOCTHBIX PE3yIbTaTOB, KOTOPHIE B JAJIbHEUIIIEM MO3BOJIAT yYalIUMCS
MPUMEHSATD MMOJYYCHHbBIC 3HAHUS U YMEHUS JIJISl PEIICHUS Pa3IUYHbIX KU3HEHHBIX 3a/1a4.
3anaum:
3agauyu M3ydYeHHMsl Kypca MaTeMaTHKH B 5 KJjacce: CUCTEMaTHMUYECKOE PAa3BUTHE TOHATHUS YHUCIHA,
BbIpa0OTKAa YMEHHH BBIMOJIHATH YCTHO W MHUCBMEHHO apu(pMETHYECKUE ACHCTBUS HAJ 4YHCIAMHU,
NEPEeBOJUTh MPAKTUYECKUE 3aJaud Ha S3bIK MAaTeMAaTUKH, MOJTrOTOBKA Y4YalIUXCs K H3YYECHUIO
CUCTEMaTHUYECKHX KYPCOB aareOpbl U TEOMETPHH.

33[[3‘11/1 H3Y4YCHUA Kypca MaTEMAaTUKHU B 6 kaacce: HAaY4YUTBCA IIPOU3BOAUTDH I[CﬁCTBHSI C
OOBIKHOBEHHBIMHU Z[pO6$[MI/I, C MOJIOKUTCIIbHBIMA U OTPULATCIIBHBIMUA YHUCJIAMU, HAYUYUTHCA PCIIATh
3a1a4u C IOMOIIbBIO HpOHOpHI/II\/’I, onpecacsATb MECTO TOYKHU B CUCTCMC KOOPANHAT Oxy

Kypc n3ydenus anre0pnl B 7-9 Kiaccax XxapakTepu3yeTcsl NOBBIIIEHUEM TEOPETHUYECKOTO YPOBHS
oOy4eHHUsl, TIOCTENIEHHbIM YCHJIEHHEM pOJH TEOPETUYECKUX O0000IIeHn:H U JeAYKTUBHBIX
3akmodeHnid. [Ipukiannas HarmpaBIeHHOCTh Kypca 00ecreunBaeTcsi CHCTEMaTHUECKUM OOpaIieHneM
K IpuMepaM, pPACKpbIBAOIIMM  BO3MOXXHOCTH IPUMEHEHUs MAaTEMaTHKM K  HU3YyYEHHIO
JEUCTBUTENIBHOCTH U PELICHUIO MPAKTUYECKUX 3a/1au.

3agaun u3ydyeHMss Kypca aareOpsl B 7 KJjacce: CUCTEMATH3Upysd W 0000Las CBEAEHUS O
npeoOpa3oBaHMsIX BBIPAXKEHUH W pEHICHUM JIMHEWHBIX YpPAaBHEHUHW C OJHOM MEepeMEeHHOMH,
MOJIyYEHHbIE YYaIlUMHUCS B Kypce€ MaTeMaTHKUH 5-6 KIaccoB, HA4yaThb 3HAKOMUTbH YYalIUuXcs C
0COOEHHOCTAMM MAaTEMATUYECKOTO s3bIKa U MAaTEMATHYECKOI'0 MOJEINpoBaHus. BeipaboTath ymeHue



BBITIOJIHATH JICUCTBUSI HAJ OJHOWIeHamMu. BpipaboTrath yMmeHUE BBINOIHATH JEHUCTBUS HaJ
MHOTOuWwlIeHaMu. BpIpaboTath yMEHHE BBINOJHATH PA3JIOKEHWE MHOTOUYJIECHOB HA MHOXHUTEIN
pa3IMYHBIMU CIOCO0aAMU U YOEIUTh YYaIluXcsl B MPAKTHYECKOW IMOJb3€ ITHX MPEeoOpa3OBaHMMA.
[To3HaKOMUTH y4aluXcsl C JUHEHWHBIM YpPaBHEHUEM C ABYMS NIEPEMEHHBIMU U JIMHEWHOU (DYHKITHEH,
BBIPabOTAaTh yMEHUE CTPOUTh UX TI'papUKH, OCO3HATH BAXKHOCTH HMCIOJIb30BAHUSI MATEMaTHYECKUX
Mojelie HOBOro Buja — rpaduueckux moneneid. [lokazaTe ydammmcsi, 4To, KpOMe€ JIMHEHHBIX
byHKIMA, BcTpeyaroTcs W Jpyrue (GyHKIHH; CHOPMHPOBATh HABBIKM PabOThI ¢ TpaduuecKUMH
MoaensiMi. HayuuTh IIKOJBHUKOB pEMATh CUCTEMBbI JBYX JIMHEHMHBIX YPAaBHEHUH C JABYMS
MEPEMEHHBIMU PA3IMYHBIMU CIIOCOOAMH U MIPUMEHSITh CUCTEMBI TP PEIICHUH TEKCTOBBIX 3aad.

3agaum u3yyeHusi Kypca aiareopnl B 8 kiacce: BbIpaOOTaTb YMEHHE BBIIOJIHATH TOXJAECTBEHHBIE
npeoOpa3oBaHMsl PAalMOHANIBHBIX BblpaxkeHUH. Pacmmputh kiace (QyHKUMA, cBOiicTBa M rpaduKu
KOTOPBIX H3BECTHBl  YYAIUMCS; MPOJODKUTH  (OPMUpOBAHHME TMPEACTABICHUH O TaKUX
(GyHIaMEHTaJIbHBIX IOHATUSAX MATEMATHUKM, KAaKUMHU SIBIAIOTCA HOHATUSA (QYHKUMH, €€ oliacTu
OTpeJIeNIEHNs], OrpaHUYEHHOCTU. HenmpepbIBHOCTH, HaWOOJBLIETO0 W HAWMEHBUIETO 3HAYEHUW Ha
3a/laHHOM MPOMEKYTKe. BripaboTaTh yMeHUE BBINOIHATH HECIOKHBIE TPEOOPa30BaHMs BbIPAXKEHUI,
coJiepKallluX KBaJpaTHbIH KOpPEeHb, U3YUUTh HOBYIO (QyHKIMIO. HaBecTu ompenenéHHbIN MOPSAIOK B
OPEJCTABICHUAX YyYallUXcsl O JeHCTBUTEIbHBIX (PAallMOHAIBHBIX W HPPALMOHAIBHBIX) YHCIIAX.
BeipaGoTarh ymMeHHE BBINONHATH ACHCTBHUS HAJ CTEHEHSAMHU C JIOOBIMHU IIEJIBIMH IOKAa3aTeIsIMU.
BeipaGoTtars ymeHHs pemiarh KBaJpaTHbIE YPABHEHMsI U yPAaBHEHHUs, CBOASILMECS K KBaJpaTHBIM,
OPUMEHATh UX MpH peleHHH 3ahad. BelpaboTaTh yMeHHUs pellaTh JIMHEHHbIE U KBaJpaTHbBIE
HEPABEHCTBA C OJJHOW MEPEMEHHON; MO3HAKOMUTHCS CO CBOMCTBAMU MOHOTOHHOCTH (DYHKIUH.

3agaun u3yuyeHusi Kypca aiaredpol B 9 KJacce: BbIpa0OTaTh YMEHHE pelIaTh palldOHAIbHbBIE
HEPaBEHCTBA W WX CHCTEMbI, MO3HAKOMHUTh C MHOXKECTBOM W ONEPAIlMsIMHU HAJ HUMH; BBIpaOOTATh
YMEHHE JUIsi OBJIQJICHUS METOJaMU PEIICHUS CHCTEM YpaBHEHUHW H pEIICHUE CIIOKHBIX
MaTEeMaTHYEeCKUX 3aja4;, PACIIUPHUTh KiIacC (DYHKIMHA, CBOWCTBA M Tpa(UKU KOTOPBIX H3BECTHBI
yUYaluMcst; TPOJOIDKUTE (HOPMHUPOBAHUE TPEACTABICHUM O TakuX (yHIAMEHTAJbHBIX MOHSATHSIX
MaTEeMaTUKH, KaKUMH SIBIISTIOTCS TOHATHSA (YHKIUH, €€ 00JacTH Ompe/ecHUs, OTPaHUuYCHHOCTH.
HenpepbiBHOCTH, HAaUOOJBIIIETO U HAUMEHBIIIETO 3HAYCHUN Ha 33J]aHHOM TPOMEXYTKe. UeTHOCTH U
He4YeTHOCTH (QyHKIMU. Paccmorperh crocoObl 3amanus (QyHkmuu. CopMupoBaTh MOHSATHS
MOCIIEZIOBATENILHOCTH, apu(PMETHUECKOH M TEOMETPHUYECKOW TMPOTPEecCUu; BbIpAaOOTaTh yMEHUE
peniath 3a/1aHus Ha TpUMEHEHHE GopMyIT aprupMETHIESCKONW U TEOMETPUIECKON TPOTPECCHH.

3agaun M3y4yeHHsi Kypca reoMeTrpuMm B 7 KJacce: CUCTEMATH3UPOBATH 3HAHUS Yy4dalIuxcs O
NPOCTEHIINX T€OMETPUUECKHX (PUTypax U UX CBOMCTBAX; BBECTH MOHSATUE PaBEHCTBA PUTYD;

BBECTU TMOHATHE TEOPEMBI; BbIpaOOTaTh YMEHHUE JI0Ka3bIBATh PABEHCTBO TPEYTOJbHUKOB C MOMOIIIbIO
U3YYEHHBIX MPU3HAKOB; BBIPAOOTATh HABBIKM HMCIIOJIb30BAHUS ATHX MPU3HAKOB NPU PEUICHUH 33]aY;
BBECTH HOBBIM KJIACC 3aJa4 — HA IOCTPOCHHUE C IOMOIIBI0 LUPKYJS W JUHEUKH U PACCMOTPETh
OCHOBHBIE (TIPOCTEIINE) 3a1a4u ITOTO THUIA; BBECTU MOHATHE MapaIeIbHBIX MPSIMBIX; PACCMOTPETh
IIPU3HAKY U CBOMCTBA MAapaUICNIbHBIX MPSIMBIX, HAYYUTh IPUMEHATh UX MPU PEIICHUU 3a]1a4;0Ka3aTh
TEOPEMBl O CYMME€ YIVIOB TPEYroJIbHHKA M O COOTHOLIEHMM MEXKAY CTOPOHAMHU U yIJaMu
TPEYroJIbHUKA, CIEACTBUS M3 OTHUX TEOPEM; PACCMOTPETh 3aJayd Ha NPUMEHEHUE JOKa3aHHBIX
YTBEPKJACHUN; BBECTH IOHATHA PACCTOSIHUSA OT TOYKM JI0 MNPSIMONM M PACCTOSIHUSA MEXAY
[IapaJUICIBbHBIMU IIPSIMBIMH, II0Ka3aTb, KaK OHM IIPUMEHSIIOTCS IIpU PEIICHUM 3a4ad; HAay4UThb
IIPOBOJUTH PACCYKICHUS, MCIOJIb3ys MAaTEMaTUYECKUM S3bIK, CCBUIASICh Ha COOTBETCTBYIOLIUE
reOMETPUYECKHE  YTBEp)KJIEHHUS; MCIIOJIb30BaTh  ainreOpavyeckui — ammapar A pelieHHs
Ir€OMETPUYECKHUX 3a1a4.

3agaun m3ydeHusi Kypca reomerpum B 8 KJjacce: HayaTh HM3y4Y€HHE MHOTOYTOJBHUKOB M UX
CBOICTB, HAYYUTh HAXOJUTh UX ILJIOIIAIU; BBecTH Teopemy [ludaropa u HayuuTh NpuMEHATH €€ Mpu
pEIICHUU PSIMOYTOJIbHBIX TPEYTOJIbHUKOB; BBECTU TPUTOHOMETPUUYECKHUE MOHITUSL CUHYC, KOCUHYC U



TAHI'CHC YTJIa B TPAMOYTOJbHOM TPCYTOJIbHHUKEC HAYUYUTH NPHUMCHATHL 3THU NOHATHA NPU PCHICHUU
MMPAMOYTOJIBHBIX TPCYT'OJIbHUKOB; BBCCTU ITOHATHC HOI[O6I/I$I " IIPpU3HAKU HOI[O6I/I$[ TPECYTrOJIbHUKOB,
Hay4YuThb PCIIaTh 3aJlauv Ha IMPHUMCHCHHC IIPU3HAKOB HOI[O6I/IH; BBCCTHU IIOHATHUC BCKTOpPA, CYMMbI
BCKTOPOB, PAa3HOCTH U IIPOU3IBCACHHUA BCKTOPA HA 4YHUCIO, BBCCTH IIOHATHUC KacaTeJabHOM K
OKPYXKHOCTH, HAYYUTL MPOBOAWTH PACCYXKIACHUA, UCIIOJIb3Ys MaTeMaTHYEeCKUI SA3BIK, CChLIAsACh Ha
COOTBCTCTBYIOIIHNEC TCOMCTPHUUCCKHUC YTBCPIKACHUA; HCIIOJb30BATH anre6pa1/1qecmxn71 arrmapar i
peHICHUA TrCOMCTPUUCCKHUX 3a/laY.

3agaum u3ydyeHHs Kypca reoMeTpuu B 9 Kijacce: BBECTH INOHSATHE BEKTOPa, CYMMBI BEKTOPOB,
pa3HOCTU M TNPOM3BEACHHUS BEKTOpa Ha 4YMCIO, II0Ka3aTh YYallUMCSl MPUMEHEHUE BEKTOPOB K
pEIIEHUI0 MPOCTEHIINX 3a7ay; pa3BUTh YMEHHME YYalIUXCA IPUMEHATh TPUTOHOMETPUYECKHI
amnmapaT Mpu PEeIICHHH TeOMETPHUECKUX 33/1a4; PACIIUPUTH U CUCTEMaTU3UPOBATh 3HAHUS YUAIIHXCS
00 OKpPY>KHOCTSX ¥ MHOTOYT'OJIbHUKAX;

IO3HAKOMUThH C IMOHSTHEM JBMKEHHUS Ha IUIOCKOCTU: CUMMETPHUSIMH, NapauleIbHBIM I1EPEHOCOM,
MOBOPOTOM; HAY4YHWTh MPOBOAUTH PACCYXICHUS, HWCIOJNB3YsS MAaTeMaTHYECKHU S3BIK, CCHUIAsCh Ha
COOTBETCTBYIOLIME T€OMETPUUYECKUE YTBEPKACHMS; MCIOIb30BaTh ajlreOpandyeckuil ammapar s
peleHusl TeOMETPUUYECKUX 3a/1ad.

OOydeHue MaTeMaTHKe B OCHOBHOM IIIKOJI€ HAIIPABIIEHO HA IOCTHXKEHUE CIEAYIOUIHX yenell:
6 HANpPAGIeHUY TUYHOCIHO20 PA3GUMUSL:

e hopMUpOBaHUE TPEACTABICHUII O MaTeMaTHKEe KaK 4acTH OOILIEYEIOBEYECKON KYJIbTYpHI, O
3HaYMMOCTH MaT€MaTHKHU B Pa3BUTUU IIUBUJIN3ALUU U COBPEMEHHOTO OOIIECTBa;

®pa3BUTHE JIOTHYECKOTO U KPUTHUECKOTO MBILIUICHUS, KYJIbTYpbl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCTIEPUMEHTY;

e hopMUpOBaHHE HWHTEIJIEKTYaJbHOM YECTHOCTH U  OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOJI0JIEHUIO MBICIUTEIbHBIX CTEPEOTHIIOB, BEITEKAIOIIUX U3 OOBIIEHHOTO OIbITA;

®BOCIIUTAHHE KAueCTB JIMYHOCTH, 00ECIIEUMBAIOIINX COLUAIbHYI0O MOOMIBHOCTh, CIIOCOOHOCTh
IPUHUMATh CaMOCTOSITENIbHBIC PEILICHMS;

e popMHpOBaHHE KayeCTB MBINUICHUS, HEOOXOMUMBIX JUIA aJanTallii B COBPEMEHHOM
MH(OPMALIMOHHOM O0IIECTBE;

®pa3BUTHE UHTEpECAa K MAaTEMaTHUECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTEH;

8 MemanpeomMemHoM HanpagIeHuu:

e hopMUpOBaHHUE MPEACTABICHUM O MaTeMaTHKE KaK YacTH OOIEYeIOBEYECKOM KYJIbTYpbI, O
3HaYMMOCTH MaTEMaTHKHU B PA3BUTUU IIUBIIIN3AINN 1 COBPEMEHHOTO OOIIECTBA;

epa3BUTHE TPEACTABICHUI O MaTeMaTHKe Kak (opMe ONHMCaHHSd W METOJAE IO3HaHUs
NeHCTBUTENBHOCTH,  CO3JlaHHUE€  YCIOBMM s  NPUOOPETEHUs  MEePBOHAYAIBHOTO  OIBITA
MaTeMaTUYECKOTO MOJICITUPOBAHUS;

e hopMUpOBaHUE OOIIMX CIMOCOOOB HHTEUIEKTYaIbHOW JAESTENbHOCTH, XapaKTePHBIX MJis
MaTeMaTUKU U ABJSIOUINXCS OCHOBOM TMO3HABATENbHON KYJIbTYpHI, 3HAYUMOMN Ui Pa3iIHuHBIX cdep
YeJIOBEUECKOM 1A TEIbHOCTH;

6 NpeOMemHoOM HANPAaABAEHUU.:

®OBJIA/ICHUE MAaTEMAaTHYECKUMHU 3HAHUSAMU U YMEHHUSIMH, HEOOXOIAMMBIMH ISl MPOJODKCHUS
00pa30BaHus, U3yUYCHHS] CMEXKHBIX TUCIUILINH, TPUMEHEHUS B TIOBCETHEBHON KU3HH;

eco3nanue (¢yHOAMEHTa JUIsI MaTeMaTH4eCKOro pa3BUTHS, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIIUICHUS, XapaKTePHBIX JUUTsI MATEMATHYECKOH IeATEIbHOCTH.

MecTto npeamera «MaTeMaTuKa» B Y4eOHOM IIaHeE.

B coorBerctBuM ¢ TpeOoBaHusMu DenepasbHOrO IOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oopazoBanus npeamer «MaremaTtuka» uzydaercs ¢ 5-ro mo 9-i kmacc
B BUJIE CIIEYIOIINX Y4€OHBIX MPEAMETOB!

5—-6 knacc — «MaTemaTukay;



/-9 knacc — «Anreopa» u «I'eomerpus».
Pacrnipenenenue yueOHOro BpeMeH! MEXAY 3TUMH NPEeIMETaMU MPEICTaBICHO B TaOJINLIE.

IIpeaMeTbl MATEMATHYECKOTO KosmyecTBO 4acoB Ha CTYIEHH
Kaaccbl
UK OCHOBHOT'0 00pPa30BaAHUS
Maremaruka 385 (175*1 rom, 210*1 rox)
Marematuka (Anreopa) 416 (140*2ropma, 136*1 ron)
Maremaruka (I"'eomerpuist) 208 (70*2 roga, 68*1 rox)
Bcero 1009

Pe3ybTaThl 0CBOEHHSI Y4€OHOT0 MaTepHaa.
JIndyHOCTHBIE, MeTaNpeAMeTHbIE H MPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI
Co/Iep:KaHus Kypca.

M3yueHne MaTeMaTHKH MO AaHHOW MpOrpaMMme CIocOOCTBYET (pOPMUPOBAHHIO Y YUAIIUXCS
JMYHOCTHBIX, METANPEeAMETHbIX U NMPeIMETHBIX Pe3yJbTaTOB OO0yUYCHHs, COOTBETCTBYIOUINX
TpeOoBaHUsAM (peepalbHOTO TOCYAApPCTBEHHOIO 00pa30BaTEIbHOTO CTAaHAApPTa OCHOBHOTO
ob1rero oOpa3oBaHuUs.

JINYHOCTHDbIE pe3yJabTarTrbl:

1) BocriuTaHue pOCCUMCKON IpakJaHCKOM MIEHTUYHOCTH: MAaTPUOTU3MA, YBaKeHUs K OTedecTBy,
OCO3HAHMs BKJIa/la OTEYECTBEHHBIX YUCHBIX B Pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH OOyYaroIIMUXCS K
CaMOPAa3BUTHIO U CAaMOOOPa30BAaHUIO HA OCHOBE MOTHUBAIIMU K OOYUYCHHIO U TTO3HAHUIO;

3) O0co3HaHHBIN BBHIOOP U MOCTPOCHHUE JajbHEUIeH WHAUBUYATBHON TPAeKTOPUU OOpa30BaHUS
Ha 0a3e OpPUEHTUPOBKM B Mupe mpodeccuit u MpoPecCHOHATBHBIX MPEANOYTCHHH C Y4ETOM
YCTOWYMBBIX MO3HABATEIBHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (POPMHUPOBAHHS YBAKUTEIHHOTO
OTHOIIICHUS K TPYY, Pa3BUTHE OMBITA YYACTHUS B COLIUAIILHO 3HAUUMOM TPY/IE;

4) ymMmeHUEe KOHTPOJIUPOBATH MPOIIECC U PE3YNIHTAT YUeOHOW M MATEeMAaTUYECKOM IeITeTbHOCTH,

5) KPpUTHUYHOCTh MBIINUICHHUA, HWHHIHWATHUBA, HAXOAYHWBOCTb, AaKTUBHOCTb IIpH PCHICHHUHA
MaTEMaTHYCCKHUX 3aaa4.

MertanpeaMeTHbIe pe3yJIbTAThI:

1) ymeHHe caMOCTOSITENTFHO OIPENENsTh eI CBOECTO O0yUYeHHsI, CTABUTh U (DOPMYIHUPOBATH /IS
cebs1 HOBBIE 3a7aud B yucOe, pa3BUBaTh MOTHBBI M HMHTEPECHl CBOEH IO3HABATEIHHON
NEATEIBbHOCTH;

2) yMEHHME COOTHOCHTHb CBOM JECHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBIISTh
KOHTPOJIb CBOEH JEATENbHOCTH B MPOIECCE TOCTHMIKEHUS pPE3yJbTaTa, OIpeNesiTh CIOCOObI
NEHCTBUHN B paMKax MpPEANIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUHU C U3MEHSIOLIEHCS CUTYaALUEH;

3) yMmeHue oOmnpenensATh MOHSATHS, CO3JaBaTh OOOOIICHMS, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UITUPOBATH, CAMOCTOSATEILHO BHIOMPATh OCHOBAHMS M KPUTEPHUH JIJIs KiIacCUBUKAIUH;

4) YMCHHUC YCTAaHABJIMBATL IPUYHUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTDH JIOTHYCCKOC PACCYKICHUC,
YMO3AaKIIIOYCHHUC (I/IHI[YKTI/IBHOC, ACOAYKTHUBHOC U 110 aHaJ'IOFI/II/I) U A€JaTh BBIBOJBI,

5) pa3BuUTHE KOMIETEHTHOCTH B 00JACTH HMCIIONH30BAaHUS WH(HOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH,

6) IICPBOHAYAJIbHBIC IIPCACTABIICHUA 00 NICAX U O MCTOAAaX MAaTCMAaTHKHU KaK 00 YHUBCPCAJIbLHOM



SI3BIKC HAYKU U TCXHUKU, O CPCACTBEC MOACIINPOBAHUA SIBJICHUM U IMPOIECCOB;

7) ymMeHHE BUJETh MaT€MaTUYECKYHO 3a/Jadyy B KOHTEKCTE MpPOOJEMHON CUTyaluu B APYTHX
JUCLHUILIMHAX, B OKPYKAOLIEN XKU3HH,

8)yMeHHe HaXOAWTh B PA3IMYHBIX MCTOYHUKAX HH(OPMAILUIO, HEOOXOOUMYIO IJIs pELIeHUs
MaTeMaTHYECKHUX 3a/1a4, U MPEJCTaBISITh €€ B IOHATHON (popMe, IPUHUMATh PEIIEHUE B YCIOBUIX
HEMNOJIHOM UM N30BITOYHON, TOUHOM UM BEPOATHOCTHOU MH(pOpMALIHH;

9) ymeHue MOHMMATh M UCHOJIb30BaTh MAaTEMaTHYECKHUE CPEACTBAa HAIVIATHOCTH (Tpadukwy,
TaOJIULIBI, CXEMBI U Jp.) AJI WUIIOCTPALUU, HHTEPIIPETALIMH, apTYMEHTAIUY;

10) ymenwe BBIABUTaTh THUNOTE3bl MPU PEIICHUH 3a/Jauyd, MOHUMATh HEOOXOAMMOCTh HX
MIPOBEPKH;

11) noHMMaHuWe CYIIHOCTH QITOPUTMUYECKHX MPEANUCAHUA U yMEHHE JEWCTBOBATH B
COOTBETCTBUU C MPEJII0KEHHBIM aJITOPUTMOM.

IIpenmeTHbIe Pe3yJbTAThI:
N3yuenune npeameTHoi obmactu "MareMatuka u nHdopMaTuka" JOIKHO 00ECTICUnTh:

- OCO3HAaHWE 3HAYEHUS MATEMAaTUKM M HMHPOPMATUKH B IIOBCEJAHEBHOW >KM3HM YEJIOBEKA;
dopMupoBaHHE TNPEACTABICHUM O COIMAIbHBIX, KYJIbTYPHBIX U HCTOPUYECKUX (aKTOpax
CTAHOBJICHUS MAaTEMaTUYCCKON HAYKH;

-IIOHUMAaHHUC POJIU I/IH(bOpMaIJ;I/IOHHBIX IIponcCCoOB B COBPCMCHHOM MHUPC,

-popMHpOBaHKE TIPEACTABICHUNA O MaTeMaTUKE KaK YacTU OOIIEYETIOBEUECKON KYIbTYpHI,
YHUBEPCAJIBHOM SI3BIKE HAYKH, IMO3BOJISIIOIIEM OINHUCHIBATH M HM3y4YaTh pPEAJbHBIE IMPOLECCH U
SBJICHUS.

B pesynbraTe n3yueHus npeameTHoi oGnactu "Maremaruka u mHpopMatuka' oOyuaromiuecs
pa3BHUBAlOT  JIOTMYECKOE UM  MAaTeMaTHUYeCKOE€ MBIIUICHUE, I[IOJIy4aloT IPEACTaBIEHHE O
MaTEMaTHYECKUX MOJENSIX; OBJIAJEBAIOT MATEMATHUUYECKUMH PaCCYXIACHUAMM; y4daTCs MPUMEHATH
MaTEMaTUYECKUE 3HAHUS NPU PELICHUU PA3IMYHBIX 33]a4 U OLICHUBATh IOJIYYEHHBIE PE3YJIbTaThI;
OBJIAJICBAIOT YMEHUSIMU pEILIeHUs Y4eOHBIX 3aJay; pa3BUBAIOT MAaTEMaTHYECKYI0 HWHTYUIUIO;
MOJIY4YaloT MpeACTaBlIeHne 00 OCHOBHBIX MH(POPMALMOHHBIX MPOIECCAX B PEAIbHBIX CUTYaIUsX.

IIpenmeTHbIe pe3yJbTaThl H3Yy4YeHHs] Y4eOHOr0 npeamera «MaremMaTuka

1) bopmupoBaHue MPEICTABICHUN O MATEMATHKE KaKk O METO/IC TIO3HAHUS JICHCTBUTEILHOCTH,
MO3BOJISIOIIEM ONUCHIBATh U U3Y4aTh PEAJIBHBIC ITPOLIECCHI U SIBICHUSA:

- OCO3HAHME POJIM MAaTEMATUKU B pa3BUTUM Poccuu u mupa;

- BO3MO>XHOCTb IIPUBECTU IIPUMEPBI U3 OTEUECTBEHHOW ¥ BCEMUPHOM UCTOPUUA MATEMATHYECKHUX
OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE yMEHUW paboTaTh ¢ y4eOHBIM MAaTEMAaTUYECKUM TEKCTOM (aHaJU3UpOBaTh, U3BJIEKATh
HEOOX0AMMYyI0 HH(GOpPMAIMIO), TOYHO W TPAMOTHO BBIpaXaTb CBOM MBICIM C TNPUMEHEHHEM
MaTEeMaTU4YEeCKOM TEPMUHOJIOTUM U CHMBOJUKH, MPOBOJUTH KJIAaCCU(PUKALMM, JIOTUYECKUE
000CHOBaHMsI, TOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM:

- OIEPUPOBAHUE MOHATUAMU: MHOKECTBO, YJIEMEHT MHOKECTBA, IIOJIMHOXECTBO, IPUHAIIECKHOCTD,
HaXOXXJEHHE MepecedeHnst, 00beTMHEHUS MTOAMHOKECTBA B IPOCTEUITNX CUTYAIUIX;

- pelIeHHE CIO’KETHBIX 3aJ1a4 pa3HbIX TUIIOB Ha Bce apumeTruecKkue NeHCTBUS;

- IpUMEHEHHUE crocoba MoucKa peuieHus 3aJauu, B KOTOPOM PacCyX IeHHE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WK OT TPEOOBAHMS K YCIOBHIO;

- COCTaBJICHHME IUIaHA pEUICHMs 3aJayy, BBIICICHUE JTallOB €€ PELICHUs, WHTEpPIpPETaLNs
BBIYHCIIUTENIBHBIX PE3YIBTATOB B 3a/1a4€, UCCIEJOBAHNE ITOJTy4YEHHOTO PELICHMs 3a1a4u;



- HaxOXKJE€HUE NPOLEHTa OT 4YMCJia, YHMCIa IO MPOLEHTY OT HEro, HaxOKJIEHUS IPOLEHTHOIO
OTHOLIEHHE [BYX YHUCEN, HAXOXICHHUS MPOLEHTHOIO CHUXEHHUS WJIH IPOLEHTHOTO MOBBILIEHUS
BEJINYUHBI;

- peuIeHue JOTHYECKUX 3a/1a4;

3) pa3BuUTHE MPEACTABICHUM O YUCIIE M YHUCIOBBIX CUCTEMAxX OT HATYPAJIbHBIX /10 JEHCTBUTEIIBHBIX
YHCeJl; OBJIA/ICHNE HAaBBIKAMU YCTHBIX, INCbMEHHBIX, NHCTPYMEHTAJIbHBIX BBIUNCICHUI:

- OTIEpUPOBAHKE MOHATUSAMU: HATYpaIbHOE YHCIIO, 1IEJ0€ YUCII0, OOBIKHOBEHHAs! APOOb, JECATUUHAS
po0b, CMEIIAHHOE YU CII0, PALIMOHAIBHOE YHCIIO, UPPALMOHATBHOE YUCIIO;

- HCIOJB30BAaHHUE CBOICTBA 4YHCEN M 3aKOHOB apHU(PMETHUYECKUX OINEepaluil ¢ YHUCIaMU IpU
BBIITOJIHCHUU BBIYHMCIICHHUII;

- UCIIOJIb30BAaHUE NPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCIEHUHN U PELICHUH
3a1a4;

- BBIIIOJIHEHNE OKPYIJIEHHSI YUCEN B COOTBETCTBUU C IPABUJIAMU;

- CPaBHEHHE YHCEII,

- OLICHUBAaHUE 3HAYCHHS KBAJIPATHOI'O KOPHS U3 MOJIOKUTEIBHOTO LEJIOr0 YHCIIa;

4) oBianeHWE CUMBOJIBHBIM SI3BIKOM aireOpbl, MpPUEMaMU BBINOJHEHUS TOKJIECTBEHHBIX
npeoOpa3oBaHUl BBIPAKEHUN, pEIICHHsS] YpaBHEHHM, CHUCTEM YpaBHEHHUI, HEPABEHCTB M CHUCTEM
HEPABEHCTB; YMEHHUS MOJEIUPOBATh peajbHble CHUTYalldd Ha SI3bIKE aireOpbl, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHMEM ammapara aireOpbl, MHTEPIPETHPOBATH MOJYUYEHHBIN
pe3yabTar:

-BBITIOJIHEHUE HECIIOKHBIX MPEoOpa3oBaHUil [Isl BBHIYMCICHUS 3HAYCHHM YHCIOBBIX BBIPAXKECHHI,
COIEpKAIMX CTENEHW C HaTypajJbHbIM IOKa3aTeleM, CTENEHH C LEJbIM OTPULATEIbHBIM
IIOKa3aTeeM;

-BBIIIOJIHEHUE HECTIOKHBIX MpeoOpa3oBaHUN IENbIX, JPOOHO PpallMOHAIBHBIX BBIPAKCHHN WU
BBIpOKEHUN C KBaJpaTHBIMU KOPHSMH, PACKpbIBaTh CKOOKH, MPUBOAWTH MOJOOHBIE cllaraemele,
UCIIOJIb30BaTh (POPMYJIBI COKPAIIEHHOT'O YMHOKEHUS;

-pelieHre JIMHEWHBIX M KBaJpAaTHbIX YpPaBHEHWH W HEPABEHCTB, YPAaBHEHMH M HEPABEHCTB
CBOJIIMXCS K JIMHEHHBIM MJIM KBaJpaTHBIM, CHCTEM YpaBHEHMH W HEpPaBEHCTB, H300pakeHUe
pEILIEHNI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPAMOIL;

5) oBinageHue cucTeMONM (YHKUMOHAIBbHBIX TOHATUM, pa3BUTHE YMEHHUS HCIOIb30BaTh
¢$yHKIMOHANBHO-TpaUUECKUe MPEJCTABICHUS A PEIICHUs pa3jMYHBIX MaTeMaTHYeCKUX 3ajad,
JUISL ONIMCAHUS U aHAJIM3a peabHbIX 3aBUCUMOCTEN:

-OIpPECIICHUE TOJIOKEHNS TOYKH M0 €€ KOOPAMHATaM, KOOPAMHATHI TOYKH MO €€ MOJOXEHUI0 Ha
IIJIOCKOCTH;

-HaxO0X/IeHue Mo rpauKy 3Ha4eHUH (QYHKIMH, 00JIACTH OINpe/ieIeHNs, MHOKECTBA 3HAYCHUM, HYyJIeH
GyHKIIMHU, TPOMEKYTKOB 3HAKOMIOCTOSIHCTBA, MMPOMEKYTKOB BO3pacTaHUsl U YObIBaHMSI, HAMOOJIBILIETO
Y HAaMEHbBIIETO 3HAYeHUsI (PYHKIINH;

-[IOCTPOEHUE TpaduKa JINHEHHON U KBAAPATHIHON (PyHKINH;

-onepupoBaHue Ha 0a30BOM YypPOBHE MOHATHAMHU: IOCIEAOBATEIBHOCTh, apH(pMeTHYeCcKas
IIPOrpeCCHsi, FEOMETPUYUECKAs TPOTPECCHs;

-MCTI0Ib30BAaHUE CBOMCTB JIMHEHMHON M KBaJpaTUYHOM (PYHKIMI U UX TpadUKOB MpH PEIICHUH 3a]a4
U3 JPYruX y4eOHBIX IPEIMETOB;

6) OBIaJCHHE T'€OMETPUYECKHM S3bIKOM; pa3BUTHE YMEHHS HCIOJB30BAaTh €ro JUIsl OMUCAHUS
NPEeIMETOB OKPYKAIOIIET0 MUpPA; Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHUMN, U300pa3UTEIbHBIX
YMEHMI, HABBIKOB F€OMETPUYECKUX TOCTPOCHUI:

-ONepupPOBaHUE TOHATUAMU: (PUTYpaA, TOUKA, OTPE3OK, MpsIMast, JTyd, JOMaHasi, yroJl, MHOTOYTOJIbHUK,
TPEYTOJIbHUK U YEThIPEXYTOJbHUK, IPSIMOYTOJIBHUK U KBAJPaT, OKPYKHOCTb U KPYT, IPSMOYTOJIbHBIN
napajuienenumnes, Ky0, map; u300paxeHrue U3ydyaeMbIX (UTYyp OT PYKH U C TIOMOUIBIO JUHEHKU U
HUPKYJIA,

-BBINIOJIHEHUE W3MEPEHHUs MJIMH, PACCTOSHUM, BEJIIMYMH YIJIOB C MOMOIIBI) HHCTPYMEHTOB [UIs
WU3MEPEHUH JJIVH U YIJIOB;



7) hbopMupoBaHUE CUCTEMAaTHYECKUX 3HAHUH O TIOCKUX (PUTypax W MX CBOMCTBAX, MPEACTABICHHUNA O
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHE YMEHUN MOJICIMPOBAHMS PEANBHBIX CUTYallMi Ha
A3BIKE TE€OMETPHUM, MCCIECJOBAaHUS ITOCTPOCHHOM MOJEIM C HCIOJIB30BAHUEM TI'€OMETPUYECKUX
HOHATUH U TEOpeM, almapara aareOpsl, peleHns FeOMeTPUYECKUX U MPaKTHYECKUX 3a/1ay:
-onepupoBaHue Ha 0a30BOM YpOBHE MOHATHUSAMM: PAaBEHCTBO (QUIYyp, MApPAIEIBHOCTh M
NEPNEHIUKYIAPHOCTD IPSMBIX, YIIIbl MEXKAY IIPSAMBIMU, NEPIECHAUKYIIAP, HAKJIOHHAS, TPOCKINS;
IIPOBEJICHUE J10KA3ATEIBCTB B TEOMETPUH;
-oneprpoBaHue Ha 0a30BOM YPOBHE MOHATHUSAMH: BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA
Ha 4MCJIO, KOOPJAUHATHI HA INIOCKOCTH;
pelleHue 3aja4 Ha HaXOXKJIEHHE Ie€OMETPUYECKHX BEJIMYMH (JUIMHA M PACCTOSIHME, BEJIWYMHA YIIa,
IUIOIIA/Ib) IO 00pa3LaM MK allrOPUTMaM;
8) oBiaJeHuEe MPOCTEHIIMMHU CHOCOOaMH NPEACTABICHUS W aHaju3a CTAaTUCTUYECKUX JIAHHBIX;
(dopMUpOBaHHE TMPEACTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEAJIbHOM MHUPE U O
pa3IMyHBIX cHOCcOo0ax MX HM3y4YeHHs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJENSAX; Pa3BUTHE YMEHHI
U3BJIEKaTh MH(OpMaIMIO, NMPEACTABICHHYIO B TaOJIUIaX, Ha JuarpaMmax, rpadukax, onuchbiBaTh U
AQHAJM3UPOBATh MACCUBBI UHCIOBBIX [JAHHBIX C IIOMOIIBIO IMOAXOJSAIIUX CTAaTHCTUYECKUX
XApaKTEpUCTHK, MCIOJb30BATh ITOHMMAaHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIMX SBICHUN NpHU
IPUHITUH PEIICHUN:
-popMuUpOBaHHE NPEICTABICHUS O CTATUCTUUYECKHX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4alHOTrO
COOBITHS;
-peleHue NPoCTEeHIINX KOMOMHATOPHBIX 3aj1ay;
-OIpeIeJIEHNE OCHOBHBIX CTATUCTUUECKUX XapaKTEPUCTUK YMCIOBBIX HA0OOPOB;
-OLIEHUBAHNE U BBIUNCIICHUE BEPOSTHOCTH COOBITUS B IPOCTEHIINX CIyYasiX;
HaJIMYME TPEJCTABICHUS O POJIU MPAKTUUYECKH JOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITUH, O pOJU
3aKOHa OOJIBIIMX YHCET B MACCOBBIX SBJICHUSIX;
-YyMEHHME CPABHUBATH OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTHKH, IIOJYyYEHHBIE B IIPOLIECCE
peneHus MPUKIIAIHOM 3a/1a4, U3YUYEHUS PEaJIbHOTO SIBJICHHUS;
9) pazBuTHE YMEHU NPUMEHATH W3yUYEHHBIE MOHATHSA, PE3yNbTaThbl, METOJbI AJI1 pELICHUS 3a1ay
NPAKTUYECKOTO XapaKkTepa M 3a/1a4 U3 CMEKHBIX JUCIUIUIMH C UCIOJIb30BAaHUEM MPU HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTE€pUAJIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLIEHKONM M NPUKHUIKOW NPU NMPAKTUYECKUX
pacyerax:
-pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM;
-OLICHMBAHNE PE3YIbTATOB BEIYMCIICHUI NPHU PEIIEHNH TPAKTUUECKUX 3a/1a4;
-BBITNIOJIHEHUE CPABHEHUS YMCEN B PEAJIBHBIX CUTYAIUAX;
-MCIOJIb30BAHNUE YHUCIIOBBIX BBIPDAKCHUN NIPU PELICHUM INPAKTUYECKUX 3aJad U 3a1ad U3 APYrux
y4eOHBIX MIPEIMETOB;
-pelieHre NpakTUYECKUX 3a7a4 ¢ IPUMEHEHHEM MPOCTEUIINX CBOMCTB QUryp;
-BBITIOJTHEHHE MPOCTEHIINX MOCTPOSHUH M M3MEPEHHH Ha MECTHOCTH, HEOOXOAMMBIX B pealbHON
KU3HH;

BoinmyckHMK HaywyuTess B 5-6 kuaccax (U1 MCIOJIB30BaHMSI B TOBCEJIHEBHOW KU3HU U
oOecrieyeHus1 BO3MOKHOCTH YCIIEUTHOTO MPOIO0KEHNs 00pa30BaHUs Ha 6a30BOM YPOBHE)

* OmnepupoBaTh Ha 0a30BOM YypOBHE MMOHATHUAMHU: MHOXKECTBO, JJIEMEHT MHOXXECTBA,
MIOIMHOKECTBO, PUHAJIJIEKHOCTD;

* 3aJaBaTh MHOXKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

* HAXOJUTH MepeceueHue, 00beAMHEHNE, TOIMHOKECTBO B MMPOCTEHIINX CUTYALIUAX.
B noBceaHeBHOM KU3HU U IPU U3YyYECHUU IPYTUX IIPEIMETOB:

* pacrno3HaBaTh JIOTMYECKU HEKOPPEKTHBIEC BHICKA3bIBAHMSL.
Yucaa

* OnepupoBaTh Ha 0a30BOM YPOBHE NOHATHSAMHU: HATypaJbHOE YHCIO, LEJI0E 4YHUCIIO,
OOBIKHOBEHHAs! 1po0b, IeCATHUHAs 1po0b, CMELIAHHOE YUCIIO, PAllMOHAJIBHOE YHCJIO;

! 3ech u aaee - pacmo3HABATH KOHKPETHHIE IPHMEPHI 0GLIMX NOHSITHIA 0 XAPAKTEPHBIM MPH3HAKAM, BLINOIHATE ACHCTBHSI
B COOTBETCTBHH C ONpeJeIeHHeM H NIPOCTeIINMH CBOMCTBAMM IOHATHI, KOHKPETH3UPOBATH NIPMMeEPaMHU 0011 e IOHATHS.



* HCIOJB30BaTh CBOMCTBAa YHUCEN WU IpaBujia ACUCTBUI C palMOHAIBHBIMU 4YHMCIAMU IPU
BBITIOJIHCHUU BBIYHMCIICHHUI;

* HCMOJIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYMCICHUN U
pELIEHNN HECTIOKHBIX 3a/1a4;

* BBINOJIHATH OKPYIJIEHHE PALIMOHAIBHBIX YHCENI B COOTBETCTBHUHU C ITPaBUIIAMU;

* CpaBHUBATh pallMOHAJIbHBIEC YHUCIIA.
B noBcenHEeBHOI )KM3HU U NIPU U3YYEHUU APYTUX NPEIMETOB:

* OILICHUBATh PE3yJbTaThl BHIYMCICHUN IPHU PEIIEHUH MPAKTUYECKUX 3a/1a4;

* BBIIOJIHATH CPABHEHHUE YHCEN B PEATbHBIX CUTYALUsX;

* COCTaBJISITh YMCIIOBBIE BBIPAKEHUS MPU PEIICHUU NPAKTUYECKHUX 3aJad U 3a/Jad U3 JPYTUX
y4€OHBIX IPEIMETOB.
CraTucTHKA U TEOPUS BEePOATHOCTE

» IlpencraBnaTh qaHHBIEC B BHJIE TAOJUII, AUATPAMM,

* YUTaTh UHPOPMAIUIO, IPEJICTABICHHYIO B BUE TaOIHIIbI, JUATPAMMBI.
TexkcToBbIC 321a4H

* PemaTp HeclIOKHBIE CIOKETHBIE 3a/1a4U Pa3HBIX THIIOB HA BCE aprU(PMETHUECKUE ICHCTBHUS,

* CTPOHWTH MOJENIb YCJIOBUS 3a/layd (B BHJE TAOJIUIIBI, CXEMBI, PUCYHKa), B KOTOPOH JTaHBI
3HAUEHUs ABYX U3 TPEX B3aUMOCBS3aHHBIX BEJINYMH, C LEIbI0 IOMCKA PEIIEHUS 3a]auH;

* OCYILECTBIATh CIMOCOO MOMCKA PELIEHUs 3a7aud, B KOTOPOM DPACCYXJCHHE CTPOUTCS OT
YCIIOBUS K TPEOOBAaHUIO WK OT TPeOOBaHUS K YCIOBUIO;

* COCTaBIIATH IUIaH PELICHUA 3a7a4H;

* BBIJCNIATDH ATAlbl PEIICHUS 3a/1a4U;

* UHTEPHPETHPOBATH BBIYHMCIUTEIbHBIE PE3YJbTaThl B 3a/Jaue, HCCIEAOBaTh IOJIYyYEHHOE
peuieHue 3a1auu;

* 3HATh pa3IU4Me CKOPOCTEH 0OBEKTa B CTOSUYEH BOJIE, MPOTUB TEUECHHUSI U 110 TEUEHUIO PEKU;

* peliarth 3a/1a4i Ha HaXO0KJIEHUE YaCTH YKCIIa U YHCTa MO ero 4acTu;

* pemaTh 3aJla4l Pa3HBIX TUIIOB (HA paboOTy, HA MOKYIKH, HA JIBXKEHNUE), CBA3BIBAIOIINX TPU
BEJIMYUHBI, BBIJIETISATH 3T BEJIMUYMHBI U OTHOLIEHUS MEXK]1y HUMU;

* HAXOAWUThb MPOLEHT OT YHCIA, YHUCIO MO MNPOLUEHTY OT HEro, HaxXOAUTh HPOLEHTHOE
OTHOLIEHME JIBYX YUCEJ, HAXOUTh NPOLEHTHOE CHUKEHUE WJIM IPOLIEHTHOE MOBBIIICHUE BEJIMUUHBI,

* pelarh HECIOXKHbIE JOTMYECKUE 3aJa4l METOJOM PACCYX IACHUIA.
B noBceaHeBHOM KU3HU U MTPU U3YYEHUU APYTUX IPEIMETOB:

* BBIJIBUraTh TMIOTE3bl O BO3MOXKHBIX MPEJIEIbHBIX 3HAUYEHUSAX MCKOMBIX BEJMYHMH B 3a/1aye
(IenaTh MPUKUJIKY)
Harasignas reomerpus I'eomerpuyeckue purypbl

* OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATUAMH: (QUIYypa, TOUKa, OTPE30K, MpsmMas, Jyd,
JoMaHasi, yroj, MHOTOYTOJIbHUK, TPEYrOJIbHUK W YEThIPEXYTOJbHUK, MPSAMOYTOJbHUK U KBajapar,
OKPYKHOCTb M KPYT, MPSMOYTOJIBHBIN Mapasuienenumnes, Kyo, map. M3o0paxars nydaemoie GUrypol
OT PYKH U C TOMOIIBIO TUHEHKU U LIUPKYJIS.

B noBceHeBHOM KU3HU U MTPU U3YYEHUU APYTUX MPEIMETOB:

* pemarh MpaKTHYECKUE 3a7au C MPUMEHEHUEM MPOCTEHIIINX CBOUCTB QUTYD.
W3mepeHns n BbIUKMCIEHUS

* BBINOJHATH U3MEPEHHE IJIUH, PACCTOSIHUI, BEJIMYUH YTJIOB, C TOMOIIBIO HHCTPYMEHTOB JIJI51
U3MEPEHUH JUIMH U YIJIOB;

* BBIYUCIATH IJIOMIAIA NPSIMOYTOJIBHUKOB.
B noBceaHeBHOM KU3HU U MTPU U3YYEHUU APYTUX IPEIMETOB:

* BBIUMCIIATH PACCTOSIHUST HAa MECTHOCTM B CTaHJApPTHBIX CUTyalusAX, IUIOLIAIU
PSIMOYTOJIbHUKOB;

* BBINIOJNHATH MPOCTEHIINE TOCTPOCHUS M HW3MEPEHHS Ha MECTHOCTH, HEOOXOIMMbIE B
pEaNbHOM )KU3HU.
Hctopus maremaTuku

* OIHKCBHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, IOJYYEHHbIE B XOJA€ pa3BUTUA



MaTeMaTHKU KaK HAYKH,

* 3HATh NMPUMEPHl MaTEMAaTUYECKUX OTKPBITUH M MX aBTOPOB, B CBSI3M C OTCUECTBEHHOU U
BCEMHUPHOM UCTOPHUEH.

Boinycknuk nonyuum 603moicnocme nayuumoscsa 6 5-6 knaccax (011 obecneuenuss 603MOICHOCHU
YCNeuwHo20 npoooIdceHUsi 00pazo8anusi Ha 6A3080M U y2nyO1eHHOM YPOBHSIX)
Dnemenmvl meopuy MHONCECMS U MAmMeMamuieckou 102UKu

«  Onepuposamv® NOHAMUAMU: MHONICECMBO, XAPAKMEPUCIUKIU MHONCECIEd, INEMEHIN
MHOXMCECEa, nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCeCE0, NOOMHONCECMBO, NPUHAOTIEIHCHOCHIb,

* onpedensimb NPUHAONIEHCHOCMb IIEMEHMA MHONMCECMBY, 00beOUHEeHUI0 U nepeceyeHuro
MHOXMCEC8; 3a0a8amb MHONCECMB0 C NOMOWbIO NePEUUCIeHUS JIEMEHMO8, CI08ECHO20 ONUCAHUL.

B noseceonesnoli scusHu u npu usydenuu Opyeux npeomMemos:

*  pAcno3Hasamb 102UHYECKU HeKOPPEKMHbIe 8blCKA3bIGAHUS,

*  CmMpoumsv YenouKu yMO3aKIOYeHUU Ha OCHO8E UCNOIb308AHUS NPABUTL TOSUKU.
YHucna

*  Onepuposams NOHAMUAMU. HAMYPATLHOE YUCTO, MHONMCECMBO HAMYPATIbHBIX YUCE], Yeloe
YUCTIO, MHOIHCECB0 UeNblX UYucel, 00bIKHOB8eHHAs O0pobb, Oecamuynas Opobb, CMeulaHHoe Yucio,
PAYUOHATIbHOE YUCTO, MHOMCECME0 PAYUOHAILHBIX YUCeN, 2eOMempuyecKds uHmepnpemayus
HamypanbHsiX, Yevlx, payuoHalIbHbIX,

*  NOHUMAMb U 0OBACHAMb CMbICTL NOSUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

*  GLINONHAMb GLIYUCICHUS, 8 MOM HYUCAe C UCHOIb308AHUEM NPUEMOE DAYUOHANbHBIX
8bIYUCTIEHUL, 000CHOBbIBAMb ANOPUMMbL BLINOIHEHUS 0eUCEULL

* ucnonvzosamsv npusHaxu oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npoussedenus
yycesn npu 8bINOJIHEHUU GbIYUCTICHUN U peuleHUU 3a0ay, 000CHO8bI8AMb NPUSHAKU OeIUMOCMU,

*  BLINOIHAMb OKpY2lleHUe PAYUOHATbHBIX YUCEeN C 3A0AHHOU MOYHOCMbIO;

*  ynopsoouusams YuUCid, 3aNUCAHHbLE 8 8UOE 0ObIKHOBEHHBIX U OeCAMUUHBIX OPODell,

* Haxooumv HO/J u HOK uucen u ucnonvzosams ux npu peuieHuu 3a0d;.

*  0nepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUYECKAsl UHmMepnpemayusi Mooy Yucida.
B nosceonesroli scusHu u npu uzydenuu Opyeux npeomMemos:

*  NpuMeHsAmb NPAGULA NPUOTUINCEHHBIX BbIYUCIEHUN NPU peuleHUu NPAKmuidecKux 3a0ad u
peuteHuy 3a0ay Opyeux yueOHulX npeomemos;

*  GLINOIHAMb CPABHEHUE Pe3YIbmamos 8blYUCTeHUNl NPU PeleHUY NPAKmuyeckux 3a0ad, 8
MOM Yucjie NPUOIUNCEHHBIX 8bIYUCTCHU,

*  CcoCmasnAms  YUCNO08ble BbIPAJCEHUA U OYeHU8Amb UX 3HAYEHUs Npu  peulenuu
NPAKMUYecKUx 3a0ay u 3a0ad u3z opyaux yueOHvix npeomemos.

Ypasnenus u nepasencmea

*  Onepupoéamsv NOHAMUAMU: PABEHCMBO, YUCIOB0€ DABEHCMBO, YPABHEHUe, KOpPeHb
VpasHeHus, peuleHue ypasHeHusl, Yucio8oe HepageHCcmao.

Cmamucmuka u meopus 6eposimuocmeti

*  Onepuposéams NoHAMUAMU. CMONOYamMble U KpPY208ble OUASPAMMbL, MAOAUYbI OAHHBIX,
cpeonee apughmemuyeckoe,

*  u3sIeKamov, UHGOPMAYUIO, NPeOCMasiIeHHy0 8 mabauyax, Ha OUazpammax;

> cocmagnams mabauysl, CMpoums OUASPaAMMbL HA OCHOBE OAHHBIX.

B noeceonesroti orcuznu u npu uzyyenuu opyeux npeomemos.

*  U361€eKamb, UHMEPRPemupo8ams u npeoopazosvléams UHGopmayuo, npeocmasieHHyo 8
maoauyax u Ha OUAzpammax, OMpadicCarwyIo C8OUCMBEA U XapaKkmepucmukyu pealbHblX npoyeccos u
ABNEHULL.

Texcmosvle 3a0auu

*  Pewambv npocmoele u clodxicHvle 3a0a4u pa3HbIX MUNOS, A MAaKdice 3a0aiu NOBbIUEHHOU
MpyOHOCMU,

*  UCNONb308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILONCHbIX 3a0ay O

2 31ech U gajiee - 3HATH onpejaejeHue NOHATHHA, YMETb IMMOSICHATD €ro CMbICJI, yMETH HUCII0J1b30BATh MIOHATHE U €ro cBoOlicTBa npu
npoBe1eHN U paccymeﬂnﬁ, A0Ka3aTeJbCTB, peICHUH 3a/1a4.



HOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUsl 3a0au,

*  3HaAmMb U NpUMeHAmb 00a cnocoba noucka peuleHus 3a0ay (om mpebo8anus K YCl08UI0 U
om ycnoeus K mpebosanuro);

*  MO0enUpoB8amv paccyiHcoOeHusi npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pag-cxemol;

*  gbIdenAmMb IMANbL peuleHus 3a0auu U COOEPHCAHUE KAHCO020 IMAand;

*  UHMEpPNPemupo8ams 8bIYUCIUMENbHBLE PEe3YIbmamvl 8 3a0aye, Uccied08ams NOLy4eHHOoe
peuterue 3a0ayu,

*  AHANU3UPOBAMb 8CEBO3MOJNCHBIE CUMYAYUU B3AUMHO20 PACNOTIOHNCEHUS 08YX 00BEKmMO8 U
UBMEHeHUe UX XapaKmepucmuk npu COBMECMHOM OBUINCEHUU (CKOPOCMb, 8peMsl, pACCMOsHUue) npu
peuwieHuy 3a0ay Ha O8udCeHue 08YX 00beKmMo8 KAK 6 O0OHOM, MaK U 6 HNPOMUBONOJLONCHbIX
HanpasiexHusix;

* uccne008amsb BCEBO3MOJNCHbIE CUMYAYUU NPU peuleHUU 3a0ay Ha OB8UMNCEHUEe NO pekKe,
paccmampueams pazHvle CUCHEMbl Omcyema,

*  pewams pazHooOpa3Hble 3a0auU «HA YACTUY,

* pewams u 000CHOBLIBAMb C80E peuleHuUe 3a0ay (8bl0enamb MAMeMamuiecKyo OCHO8y) Ha
HAX0XMcOeHue Yacmu Yucia u 4ucia no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICIa Opoou;

*  0co3HaAsamb U O00BACHAMb UOCHMUUYHOCMb 3A0aY PA3HBLIX MUNOS, CEA3blEAIOWUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA O8UNCEHUE), 8blOeNMb MU BEIUYUHBL U OMHOUEHUSL MEHCO)
HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMPYUposams COOCMBEHHble 3a0adu YKA3AHHbLIX
MUnos.

B nosceonesnoii sxcusnu u npu usyuenuu opy2ux npeomemos:

*  GblOCNAMb NPU PeuleHUl 3a0ad XapaKkmepucmuKku paccmampueaemoll 8 3a0ave cumyayuu,
OMJIUYHbIE OM PealbHbIX (Mme, 0m KOMOpblX aOCmMpacupoB8aiucs), KOHCMpPYUpo8ams Hogble CUMYayuu
C y4emom 3mux Xapakxmepucmux, 8 YaCmHOCMu, NPU peuleHuly 3a0ay Ha KOHYeHMpayuu, yY4umoléams
NIIOMHOCMb BEUEeCMBda,

*  pewamsv U KOHCMPYUPOBAMdb 3A0a4u HA OCHOBE PACCMOMPEHUS PEalbHbIX CUMYayul, 8
KOMOpbIX He mpedyemcs MOUHbIU 8bIYUCTUMENbHBLU Pe3yIbmant,;

*  pewams 3a0ayu Ha OBUIICEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEeMbl OMCYemd.
Haensonas ceomempus
T'eomempuueckue gueypuol

*  U3zenexamsv, unmepnpemuposams u npeodpaz’08vieams UHGOPMAYUIO 0 2eOMEeMpPULeCKUx
Queypax, npedcmaesienuyro Ha Yepmexncax,

*  uz0Opasicams uzyuaemvie pueypvi Om pyKu u ¢ HOMOULbIO KOMNbIOMEPHBIX
uHcmpymenmos. HMzmepenus u eobluucienus

*  BLINOJHAMb UMeEPeHUe ONUH, PACCMOSIHUL, GEIUYUH Y208, C NOMOUWbIO UHCTNPYMEHMO8
OJ151 UsMEPeHULl ONIUH U Y208, BbIYUCTAMb NA0UA0U NPAMOY20TbHUKOS, K8AOPAMO8, 0bvembl.

NPAMOY20JIbHbIX NAPALIENEeNnUnedos, Kyoos.
B nosceonesnoii scusnu u npu usyuenuu opy2ux npeomemos:

*  BBLIYUCTAMb PACCMOAHUSL HA MECIMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOWAOU YUACMKO8
NPSMOY20NbHOU opMbl, 00BEeMbL KOMHAM,

* BLINOJHAMb NPOCMeEUUUE NOCMPOEHUSL HA MECIMHOCMU, He0OX00UMbLE 8 PEeAlbHOU HCUSHU,

*  OYeHUsamv pazmepsl pedibHbIX 00bEKMOo8 OKPYIHCAOUe20 MUpd.

Hcmopus mamemamuxu

. Xapaxmepuzoeams 6K1A0 BbIOAIOWUXC MAMEMAMUKOS 8 PA36UMUe MAmeMamuxu u
UHBIX HAYYHBIX 0baacmell.

BbInycKHHK HayuyuTces B 7-9 Kjaccax (U1 HCIIOJIB30BaHMs B TIOBCEHEBHOM KU3HU M 00€CTICUECHHUS
BO3MOKHOCTH YCTIEIITHOTO TIPOI0JDKEHHS 00pa3oBaHus Ha 6a30BOM YPOBHE)
DJIEMEHTHI TEOPUH MHOKECTB U MATEMAaTUUECKOU JIOTHKU

* OmnepupoBaTth Ha 0a30BOM yp013He3 MMOHATUSIMH. MHOJKECTBO, DJIEMEHT MHOKECTBA,

MOJIMHOKECTBO, MPHUHAITIEKHOCTH;

% 31ech u gasee - PACIHO3HABATH KOHKPETHBIE IIPHMEPHI OGIIMX MOHSITHIA 110 XaPAKTEPHBIM IPH3HAKAM, BHIIOIHSITH JHCTBH
B COOTBETCTBHH C ONpeJeIeHHeM H IIPOCTeIINMH CBOHCTBAMY NOHATHIl, KOHKPETH3MPOBAThL NPHMEPAMH 001U e NOHATHSA.



*  337aBaTh MHOXXECTBA IIEPEUNUCICHUEM UX JIEMEHTOB;

*  HAaXOIUTh IepeceueHne, 00beAMHEHUE, TOMHOXKECTBO B MMPOCTEHININX CUTYALIUSAX;

e omepupoBaTb Ha 0a30BOM YpOBHE TOHATHUSIMH: OINpEJEICHHE, aKCuoMma, TeopeMa,
JIOKa3aTeNbCTBO;

* MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJI MOATBEPKIACHUS CBOUX BBHICKA3bIBAHUM.
B noBcenHEeBHOI )KM3HU U MIPU U3YUYEHUU APYTUX NPEIMETOB:

* UCHOJIb30BaTh TIpaUyeckoe TMpPEeACTABICHUE MHOMKECTB JJsi OINUCAaHUS pealbHBIX
IPOLIECCOB U SIBICHUM, IPU PELICHUH 334a4 APYTHX y4eOHBIX IPEIMETOB.
Yucaa

* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMU: HATypajJbHOE YHUCIO, ILEJI0E YHUCIIO,
OObIKHOBEHHasi JpoOb, JecATHYHas JApoOb, CMEIIaHHas Jpo0b, pAUOHAIBHOE YUCIIO,
apu(pMETHUECKHI KBaJPATHBII KOPEHB;

* HCIOJB30BaTh CBOMCTBA YKCEN U IIpaBUja ACHCTBUN MPU BHIITOJIHEHUN BBIYUCIICHUII;

*  HCIOJB30BaTh MPHU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJIHEHUU BBIYUCICHUN U
pELIEHUN HECTIOKHBIX 3a/1a4;

*  BBIIOJHATH OKPYIJIEHHE PAIllMOHAJIBHBIX YHCENl B COOTBETCTBUHU C IIPABUIIAMY;

*  OLEHUBATh 3HAUYECHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO IIEJI0T0 YNCTIA;

* pacIo3HaBaTh pallMOHAIbHBIE U UPPAUOHAIBHBIE YHUCIIA;

* CpaBHHUBATh YHCIA.
B noBceaHeBHOM KU3HU U MTPU U3yYEHUU APYTUX IPEIMETOB:

*  OLEHUBATh PE3YJIbTAThl BBIYUCICHUIN NIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

*  BBINOJHATH CPABHEHHE YHCEII B PEAJIbHBIX CUTYaIIHSIX;

*  COCTaBIIATH YMCJIOBBIE BBIPAXKECHMSI IIPU PELUICHUU MPAKTUUECKUX 3a7a4 U 3aJa4 U3 JPYTrux
y4eOHBIX TIPEIMETOB.
ToxkaecTBeHHbIE IPEOOPA30OBAHUSA

* DBbnonHATh HeclOXHBbIE MpeoOpa3oBaHus AJI  BBIUMCICHHUS 3HAUYEHUW UHCIOBBIX
BBIPa)KEHUH, COJEPKALIUX CTENIEHU C HATYPaJIbHBIM MOKa3aTeleM, CTETIEHHU C LEJIbIM OTPULATENbHBIM
NOKa3aresem;

* BBHINOJHATH HECIOXXHBIE MPeoOpa3oBaHUS IENBIX BBIPAKEHUI: PACKPHIBATH CKOOKH,
IPUBOJIUTH NOJI0OHBIE CIIaraeMbI€;

*  UCIOJIb30BaTh (JOPMYIIBI COKPAIIEHHOTO YMHOXEHUS (KBaIpaT CYMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTb KBAJPaTOB) JJIsl YIPOILLIEHUS BBIUMCICHUN 3HAUYEHUIN BbIPAXKEHU;

*  BBIIOJHATH HECIOKHBIE NMPeoOpa3oBaHusl IPOOHO-IIMHEWHBIX BBIPAXKEHUIN U BBIPAKEHUH €
KBaIPaTHBIMU KOPHSMH.
B noBceHEBHOI KU3HU U IIPU U3YUYEHUU APYTHX IPEIMETOB:

* [IOHHMMATh CMBICII 3aMKUCH YKCIIa B CTAHAAPTHOM BH/IE;

*  OnepupoBaTh Ha 0Aa30BOM YPOBHE MOHSATUEM «CTAHJAPTHAS 3aITUChH YHCIIAY.
YpaBHeHUs] M HEPABEHCTBA

* OmnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSMH: PaBEHCTBO, YHCIOBOE pPABEHCTBO,
YpaBHEHHE, KOPEHb YpPABHEHHWs, pPEUICHUE YpPAaBHEHUs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
peluieHre HEpaBEHCTBA;

*  MPOBEPSATH CIPABEITUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* peuiaTh JIMHEIHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAIIMECS K JIMHEHHBIM;

*  pelaTh CUCTEMbl HECIOKHBIX JUHEHHBIX YpaBHEHUHN, HEPABEHCTB;

*  MPOBEPSTH, ABIAETCS JIM JAHHOE YUCIIO PEIICHUEM ypaBHEHUs (HEPABEHCTBA);

*  pemaTh KBaJIpaTHBIC ypaBHEHUS 110 GOpMYJie KOPHEH KBaPaTHOTO YPaBHECHHUS,

*  u300pa)kaTh pelICHUS] HEPABEHCTB M UX CUCTEM HA YUCIOBON MPSIMOM.
B noBcenHeBHOI )KM3HU U NIPU U3YUYEHUU APYTUX NPEIMETOB:

* COCTaBJISAITb M peUlaTh JIMHEHHBIE YpaBHEHMsI IPU PELIEHUM 3a/ay, BO3HHUKAIOLIUX B
JIPYTUX y4yeOHBIX IpeaMeTax.
DOyHKUUHA

* HaxonuTh 3HaueHUe PYHKINU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTA;



* HAaXOOUTh 3HAUEHHE apryMeHTa IO 3aJaHHOMY 3HAYCHHIO (DYHKIUH B HECIOXKHBIX
CUTYaLUsX;

* OIpeleNaTh I0JIO)KEHUWE TOYKM IO €€ KOOpAMHATaM, KOOPAMHATBI TOYKH [0 €€
HOJIOKEHHUIO Ha KOOPAMHATHOM MIIOCKOCTH;

* 10 rpadukKy HaxoIuThb OOJAcCTh ONpPENEICHUS, MHOXECTBO 3HAUYCHHUH, HYIU (YHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKM BO3pacTaHus M yObIBaHMs, HauOosbliee U
HalMEHbllIee 3HaUYeHUs! PYHKLUY;

*  CTpouTh IpauK JUHEHHON QYHKINH;

* IpOBEpATh, SABISAETCA JIM JaHHBIA rpapuk rpapukoM 3aJaHHON (yHKUMU (JTMHEHHOMH,
KBaJpaTUYHOM, 0OpaTHON NPONOPLMOHAIBHOCTH);

* OmpeneNnaTh NpUOJMKEHHbIE 3HAYCHHs KOOPAMHAT TOYKM IEpecedyeHus rpauKoB
byHKIMIT;

* omepupoBaThb Ha 0A30BOM YpPOBHE MNOHATHSIMH: MOCJIEI0BATEIBHOCTb, apHupMeTHUECKas
porpeccus, reoMeTpudecKast Iporpeccus;

* pewmwarh 3aJadyd  Ha TIPOrPeccCHH, B KOTOPbIX OTBET MOXET ObITh MOJy4YeH
HETOCPEACTBEHHBIM MOICUETOM 0e3 MPpUMEHEHUsT (POPMYIL.

B noBceHeBHOM KU3HU U IIPU U3YUYEHUU JAPYTUX MPEIMETOB:

*  HCIOJIb30BaTh IpaUKH pealbHbIX IPOLECCOB M 3aBUCUMOCTEH JUISl OIpENEeNeHUs HX
CBOICTB (HanOOIbIINE U HAMMEHBIINE 3HAYECHUS, IPOMEXYTKH BO3pacTaHusl U yObIBaHUSA, 00JacTH
MOJIO)KUTETBHBIX U OTPULATENIbHBIX 3HAUEHUH U T.I1.);

*  HCIIOJIb30BaTh CBOMCTBA JIMHEHHON (QYHKIIMH U ee TpapuK MIPH pEeIIeHNH 3a/1a4 U3 APYTrux
y4€OHBIX IPEIMETOB.

CraTHCcTHKA ¥ TEOPUS BEPOSITHOCTEH

* lMerp mpencTaBi€HHE O CTATHCTUYECKMX XapaKTEPUCTUKAX, BEPOSTHOCTH CIY4alHOTO
cOOBITHS, KOMOMHATOPHBIX 3aj]auax;

* pewaTrh MpocTeiiire KOMOWHATOpHbBIE 3aJayd METOJOM IpPSMOI0 M OpPraHM30BAaHHOTO
nepebopa;

* IpEeACTaBIATH JaHHBIC B BUE TaOIUII, [UarpamMm, rpauKoB;

*  4yuTaTh UH(DOPMAIHIO, TPEACTABICHHYIO B BUI€ TaOJIUIIbI, TUarpaMMBbl, Tpaduka;

*  OMNpeeNiaTh OCHOBHbIE CTATUCTHUECKHE XapaKTEPUCTUKH YMCIOBBIX HAOOPOB;

*  OLEHHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHIINX CITyUasiX;

*  HMMETb IPE/JCTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SBJICHUSIX.

B noBceaHeBHOM KU3HU U MTPU U3yYEHUU APYTUX IPEIMETOB:
*  OLIEHMBATH KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Mepebopa;

*  UMETb MPEJCTABICHUE O POJIU MPAKTUUECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

* CpaBHUBAaTb OCHOBHBIC CTATUCTUYECKUE XapPaKTEPUCTUKH, IIOJYYEHHBIE B IIpOLIECCE
pelLIEeHUs TPUKIIATHON 3aa4u, U3YYEHHS PEAIbHOTO SIBJICHUS;

*  OIICHUBATH BEPOATHOCTH PEATbHBIX COOBITHI U SBIICHUN B HECIIOKHBIX CUTYaIIUSX.
TexcToBbI€ 3a7a4H

* Pemath HECIOXKHBIE CIOKETHBIE 3a7]a41 Pa3HbIX TUTIOB HA Bce apu(METUIECKUE ACHCTBUS;

* CTPOUTH MOJIETb YCJIOBHS 3a/1au (B BHUJE TaOJUIIbI, CXeMbI, PUCYHKA WU ypaBHEHUs), B
KOTOPOM JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIIMYWH, C LEIbI MOUCKA PELICHUS
3aJa4u;

*  OCYIIECTBIATH CIMOCOO MOMCKA PEIICHMS 3aJa4d, B KOTOPOM PACCYXKIEHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO WIIU OT TPEOOBaHUSI K YCIOBHIO;

*  COCTaBJIATH IUIAH PEILICHUS 3a7a4y;

*  BBIICIATH JTAIbl PELICHUS 3a1a4H;

*  HUHTEPHPETUPOBATH BBIYKMCIUTEIIBHBIE PE3YJbTaThl B 3aJaye, UCCIEIOBATh ITOJYYEHHOE
pelleHue 3a1a4u;

* 3HATh pa3Nuyue CKOPOCTEeH OOBEKTa B CTOSIYEH BOJAE, MPOTHB TEUECHHUS U MO TECUCHUIO
peku;

* pemaTh 3a/1a4¥ Ha HAaXOXJCHUE YaCTH YUCJIa U YUCJIIA 110 €r0 YaCTH;



* pemaTh 33Ja4d pa3HbIX THUIOB (Ha pabOTy, HAa MOKYIKH, HAa JABU)XEHHE), CBA3BIBAIOIINX
TPH BEJINYMHBI, BBIIEIATH 3TH BEJIMYMHBI U OTHOLIEHUS MEX]y HUMU;

* HaxOJIWUTh MPOIEHT OT YHWCJIA, YUCIO IO MPOLUEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHUYKEHUE WUJIM IIPOLICHTHOE MOBBIIEHNE BEJINUNHBIL;

*  peuaTh HECIOKHBIE JIOTHUECKHE 3a/1a4l METOJIOM PacCyKICHUN.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTHX IPEIMETOB:

*  BBIJBUTATh FUIIOTE3bl O BO3MOKHBIX MPEIEIbHBIX 3HAUCHHUSIX UCKOMBIX B 33J1a4€ BEJIMYMH
(enaTh NPUKHUIKY).

I'eomeTpuueckue purypsi

* OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSIMU F€OMETPUUECKUX (PUTYD;

*  U3BJEKaTh MHPOPMAIUIO O TEOMETPUUECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTekax B
SIBHOM BHJIE;

* MPUMEHATH JUIS PELIEHUs 3a/1ad T€OMETPUUECKHE (PaKThl, €CIIM YCIOBHS MX NMPUMEHEHUS
3a/laHbl B SIBHOU (opme;

* peuwaTh 33Jaud Ha HaXOXJAEHHE FEOMETPUUYECKUX BEJIMYMH 110 00pa3liaM WK alropuTMam.
B noBceaHeBHOM KU3HU U MTPU U3yYEHUU APYTUX IPEIMETOB:

* HCMOJb30BaTh CBOMCTBA T'€OMETPUYECKUX (UTYp M pelIeHus TUIIOBBIX 3ajad,
BO3HUKAIOIINX B CUTYallMsIX IOBCEIHEBHOM )KM3HHU, 3a/1a4 MPAKTHUYECKOTO COIEPKAHUS.

OtHOLIEHUS

* OmnepupoBarb Ha 0a30BOM YypOBHE MOHSTHSIMHU: PaBEHCTBO (QUIYp, paBHbIE (QUIYDBHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapaJlICIbHOCTh MPSAMBIX, NEPHECHAUKYISIPHOCTh IPSIMBIX, YIJIbI MEXIY
OPSIMBIMHU, IEPIICHIUKYJISP, HAKIIOHHAS, IPOEKLIUA.

B noBceaHeBHOM KU3HU U MTPU U3yYEHUU APYTUX IPEIMETOB:

*  UCIIOJI30BaTh OTHOUIEHUS NJisl PEUICHUs MPOCTEHIINX 3a]ay, BOZHUKAIOIINX B PEAIbHOU
KU3HU.

N3mepenns 1 BBIYHCICHUSA

* BBINOJAHATH U3MEpPEHUE IJIUH, PACCTOSHUMN, BEIMYUH YIJIOB, C MOMOIIBI0O MHCTPYMEHTOB
JUIsl U3MEPEHNH JUIMH U YTJIOB;

* NpuUMEHATh GOPMYIIbI IEPUMETPA, IO U 00bEMA, IITOIIA U TOBEPXHOCTH
OTJIEJbHBIX MHOTOTPAaHHUKOB IIPU BHIYMCIICHUSX, KOTJIa BCE JIAHHBIE UMEIOTCS B YCIIOBUU;

* mpuMeHsTh Teopemy [Iudaropa, 6a30BbIe TPUTOHOMETPHUUECKHUE COOTHOIICHHUS ISt
BBIYMCIICHUS JUIMH, PACCTOSHUM, TUIOIIAIEN B MPOCTEUILNX CITYYasiX.

B noBceaHeBHOM KU3HU U MTPU U3yYEHUU APYTUX IPEIMETOB:

*  BBIYUCJIATH PACCTOSHUSI HA MECTHOCTH B CTaHJIAPTHBIX CUTYAIUSX, MJIOIIAIH B
IOPOCTEHUIINX CIIydasix, IPUMEHATH (JOPMYJIbI B IPOCTEHIINX CUTYallUsAX B TIOBCEHEBHOM JKU3HH.
['eomeTpuueckue MoCTpoeHUs

* H3oOpaxatrb TUIIOBBIE MIIOCKUE GUTYPHI U GUTYPBI B IPOCTPAHCTBE OT PYKHU U C MTOMOILBIO
UHCTPYMEHTOB.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTHX IPEIMETOB:

*  BBINOJIHATH MPOCTEUIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMbIE B PeaJIbHOM KU3HH.
['eomeTrpuueckue npeoOpazoBaHus

* Crpouts Qpurypy, CHMMETPUYHYIO JaHHOH (PUTrype OTHOCUTEIHHO OCH M TOUKH.

B noBceaHeBHOM KU3HU U MTPU U3YUYEHUU APYTUX MPEIMETOB:

* pacno3HaBaTh JABUXKEHHE OOBEKTOB B OKPY>KAIOIIEM MUPE;

* pacro3HaBaTh CHMMETPHUYHBIE (PUTYPBI B OKPYXKAIOIIIEM MUPE.
BekTophl 1 KOOpIMHATHI HA MIJIOCKOCTH

* OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSMHU BEKTOP, CyMMa BEKTOPOB, TPOU3BEACHHE
BEKTOpAa Ha YUCJI0, KOOPAUHATHI HA INIOCKOCTH;

*  OmpenesaTh NPUOIMKEHHO KOOPAMHATHI TOUKHU 110 €€ N300PaKEHNIO Ha KOOPIMHATHOM
IIJIOCKOCTH.

B noBcenHeBHOI )KU3HU U NIPU U3YYEHUHU JPYTUX IPEIMETOB:
*  HCIOJIB30BATh BEKTOPHI AJIs PELICHUS IPOCTENUINX 3a/1a4 Ha OINPEAEIEHUE CKOPOCTH



OTHOCUTEIIPHOTO JBUKECHHUSI.
HUcropust MaTeMaTUKH

* OmnuceiBaTh OT/IEIbHBIE BBIAAIOIINECS PE3YIbTaThl, IOJIyYEHHBIE B X0/1€ Pa3BUTHUS
MaTeMaTHKU KaK HAYyKH;

* 3HATh MPUMEPHI MATEMATUICCKUX OTKPBITHIA U UX aBTOPOB, B CBSI3U C OTCYECTBEHHOU U
BCEMUPHOU UCTOPUEH;

* TOHUMATh POJIb MATEMATUKH B pa3BUTHHN Poccuu.

Mertonrsl MaTEMATHKHI

* BruiOuparp mnoaXoASMIHMIA W3yYEHHBIM METOJ IS PEIICHUS W3YyYEHHBIX THIIOB

MaTeMaTHYEeCKUX
3a/ay;

* IIpuBoauTh IpUMEPBI MATEMATUYECKNX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH
NEHCTBUTEIIPHOCTHU M MIPOU3BEICHUSX UCKYCCTRBA.
Buvinycknuk noayuum 603modxcnocms Hayuumsca 6 7-9 kaaccax 011 obecnedenusi 603MOHCHOCMU
VCNewHo2o npooodiceHus obpazoeanus Ha 6a3080M U Y2nyOIeHHOM YPOBHAX DieMeHmbl meopuu
MHOMCECNE U MAMeMamuiecKoll 102UKu
- Onepuposamy” NOHAMUAMU. onpeoenerue, meopema, aKkCUoMa, MHOHICeCmao,
Xapakmepucmuku MHONMCECMEA, dJIeMeHM MHOICECMBA, Ny CHoe, KOHeYHoe U OeCKOHeUHoe
MHOHCECNB0, NOOMHOINCECMBO, NPUHAOEHCHOCb, BKAIOUEHUE, PABEHCIBO MHONCECME,

*  uU300pascams MHOMCECmMEa U OMHOULEHUE MHOMCECE C NOMOWbIO KpY208 Jinepa;

onpeoenams NPUHAOLEHCHOCb INeMEHMA MHONCECMBY, 00bEOUHEHUIO U NepeceyeHUo

MHOXMHCECNE;

*  3a0a6amb MHOMCECMBO C NOMOWbIO NEPEUUCTIEHUS INEMEHMO8, CIOBECHO20 ONUCAHUSL,

*  Onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JIONCHOCMb BbICKA3bIGAHUS,
ompuyaHue 8blCKA3bIBAHUL, ONepayul Hao BbICKA3LIGAHUAMU. U, UIU, He, YCI0BHble BbICKA3bIBAHUS
(umnauxayuu),

*  CMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS 8bICKA3bIBAHULL.

B nosceonesroli scusHu u npu uzydenuu Opyeux npeomMemos:

*  Cmpoumbs Yenouku YMO3aKIOYeHUll Ha OCHO8Ee UCNOIb30BAHUS NPABUTL TOSUKU

*  UCNONL308AMb  MHOJCECMBA,  ONEpayuu ¢  MHOMCeCmeamu, ux zpaguieckoe
npeocmasierue OJisi ONUCAHUS PEANbHbIX NPOYECCO8 U S61eHUIL.

YHucna

*  Onepuposams NOHAMUAMU. MHONCECMB0 HAMYPATbHBIX YUCE]l, MHONCECMBO YeblX Yucel,
MHOXMCECNB0 DAYUOHANbHBIX YUCel, UPPAYUOHATILHOE YUCTO, KBAOPAMHbIU KOPEHb, MHONCECMBO
0eliCmBUMENIbHbIX YUCe], 2eOMempuiecKas UHmepnpemayus HamypaibHulX, YeiblX, payuoHAlIbHbIX,
OelicmeumenbHbIX Yucel,

*  NOHUMAMb U OOBACHAMb CMBICA NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCILA,

*  BLINOJHAMb BLIYUCIEHUS, 6 MOM YUCIe C UCHONb308AHUEM NPUEMOE DAYUOHATbHBIX
B8bIYUCICHUTL,

*  BbINOJHAMb OKPY2leHUe PAYUOHANbHBIX YUCEl C 3A0AHHOU MOYHOCMbIO;

*  Cpasnueamsv payuoHaIbHble U UPPAYUOHATIbHBLE YUCA,

*  npedcmasnsamos payuoHaIbHOE YUCTIO 8 8U0e 0eCAMUYHOU OpodU

*  Ynopao0ouuU8amv YuCia, 3anUcanHvle 8 8uoe 00bIKHOBEHHOU U 0eCAMUYHOU OPpOoOU;

* naxooumv HO/[ u HOK uucen u ucnonv3osamo ux npu pewenuu 3a0ay.

B nosceonesnoii srcusnu u npu usyuenuu opy2ux npeomemos:

*  NpUMeHAMb NPAGUIA NPUOIUINCECHHBIX BLIYUCIEHUL NPU pPeueHUU NPaKmuyecKux 3a0ad u
peuteHuU 3a0ay Opyeux yueOHulX npeomemos;

*  BbINOJHAMb CPABHEHUEe pPe3yIbMmamos GblYUCIeHUL NPU peuleHuU NpaKmuyeckux 3aoad, 8
MOM yucie npUuOIUHNCEHHBIX BbIYUCTEHUT,

*  cocmasnamv U OYeHUBAMb YUCIIOBblE BbIPAICEHUS NPU PeuleHUU NPAKMUYecKUx 3a0ay u

4 31ech U gajiee - 3HATH onpejaejgeHue NOHATHHA, YMETb IMOACHATD €ro0 CMbICJI, YMETb HCI0JIL30BATh IIOHATHE U €ro cBOlicTBa npu
npoBe1eHN U paccymeﬂnﬁ, A0Ka3aTeJbCTB, peICHUH 3a/1a4.



3a0a4 u3 opyaux yueoHvix npeomemos,

*  3anuUculBamv U OKPY2IAMb YUCI08ble 3HAYEHUS PEeaNbHbIX GeIUYUH C UCNOTb308AHUEM
PA3HBIX CUCTNEM UBMEPEHUSL.

TooicoecmsenHvle npeobpa3o6aHus.

*  Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ yeabim
ompuyamenbHbIM NOKA3amenem,

*  BbINOJHAMb NPEOOPA30BAHUS YETbIX BbIPANMCEHULL: OeliCEUs ¢ 0OHOYIEeHAMU (CloJiceHue,
8LIYUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO20YNEHAMU (CIONCEHUE, BbIYUMAHUE, YMHONCEHUE),

*  BLINOJHAMb PA3NIOHCEHUE MHOL0UIEHO8 HA MHONMCUMENU OOHUM U3 CNOCoD08: 8blHeceHue
3a CKOOKY, epYnNuUpo6Ka, UCnoib308anue hopmyn COKPAUeHHO20 YMHONCEHUS,

*  8blOeNAMb KBAOPAM CYMMbl U PA3ZHOCIU OOHOUICHO8,

*  packnaovieamsv Ha MHOMNCUMENU K8AOPAMHbIU MPexuieHt;

*  BLINOJHAMb  NPEeoOPA306aAHUSL  BLIPANCEHUL,  COO0EPHCAUUX  CMEeNneHu C  YeabiMu
OmMpuUYamenbHbIMU  NOKA3AMeNiaMy, Nnepexooums Om 3anucu 6 6ude CMmeneHu ¢ Yelblm
ompuyamenbHbIM NOKa3amenem K 3anucu 8 guoe opoou,

*  BBINOIHAMb NPeodPa3’08anusi OPOOHO-PAYUOHAILHBIX BbIPANCEHUL. COKpaujeHue opoobell,
npusederue aneebpaudeckux Opobeli Kk obujemy 3HAMEHAmenio, ClONCeHUe, VMHOMNCeHUe, OeleHue
aneebpauveckux Opobetl, B038edeHuUe aneedpauyeckol Opodu 6 HAMYPAIbHYI0 U YEeaAyio
ompuyamenbHy10 Cmenens,

*  BbINOJHAMb NPEeoOPA308AHUS BLIPAINCEHUT, COOEPAHCAUUX KBAOPAMHbBIE KOPHU,

*  guldensimb K8AOpam CYMMbl UL DPA3HOCMU OB8VYIEHA 8 BbIPANCCHUSX, COOePHCAUIUX
K8AOpamHule KOPHU,

*  BbINOJHAMb NPEeOoOPA308AHUSL BLIPAINCEHUT, COOEPAHCAUUX MOOYTb.

B noeceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

*  BLINOJHAMb NPeodOPA308aHUL U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM
suoe;

*  BbINOIHAMbL NPeodpPA308aHUsL ANCEOPAUYECKUX BbIPANCEHUN NPU peulenuu 3a0ay Opyeux
VUEOHbIX NPeoMemos.

Ypasuenus u nepasencmea

* Onepupogsamv NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUs, peuleHue
HepageHCcmad, PAGHOCUNbHbIE YPABHEHUS, 001acmb onpedeneHus YpaeHeHUs (HepageHcmad, CUcmembl
VPABHEHUU UNU HEPABEHCMEB),;

* pewiamv JUHElUHble YPAGHEHUs U YPAGHEHUs, CB00uUMble K JUHEUHbIM C HOMOUbIO
MOHCOECMBEEHHBIX NPEeoOPA308AHULL,

*  pewamsv KeaopamHvle YPABHEHUS U YPAGHEHUS, C800UMble K KBAOPAMHbIM C NOMOUbIO
MONHCOeCMBEHHbIX NPEoOPA308AHULL,

*  pewamsv OpoOHO-TUHELHbIE YPABHEHUSL,

s pewamsv npocmeriuiue uppayuoHaIbHule YPaGHeHUs,

*  pewams ypagHenus suoa x" =a;

> pewamv ypasHeHus CnocoO0M Pa3odceHUs Ha MHOICUMENU U 3AMeHbl NePeMeHHOLL,

*  UCNONB306AMb MeMmOoO UHMEPBAN08 OJisl peueHUss Yeavlx U OpOoOHO-PAYUOHATLHBIX
HepaseHcms;

*  pewiamv JuHelHble YPAGHEeHUs U HEPABEHCBA C NapaMempamiL,

*  pewiamv HeClO0NCHble K8AOpaAmHble YPAGHEeHUs C NApaMempom,

*  peuiamv HeClO0NCHble CUCEMbL TUHEUHbIX YPAGHEHUU ¢ NAPAMEMPAMU,

*  pewamv HeCl0XHCHbIE YPABHEHUS 8 YebIX YUCLAX.

B nosceonesHoul U3ty u npu U3yUeHuUU opyux npeomemos:

* cocmasnams U pewamv JuUHeliHble U KBAOpPAmHbvle YPAGHEHUs, YPAGHEHUS, K HUM
c800sIUECs,, CUCMEMbl TUHEUHbIX VYPABHEHUll, HepaBeHCME Npu peleHuu 3a0ad Opyaux yueOHbIX
npeomemos;

*  GBINONIHAMb OYEHKY NPABOON0000Us Pe3)Ibmamos, NOLYYaAeMblX NPU peuleHul TUHeHbIX U
K68AOPAMHbBIX YPAGHEHUN U CUCMeM TUHEHbIX YPAGHEeHULl U HEPABeHCME NPU peueHUuU 3a0ay Opyaux



VUEOHbIX NpeoMemos;

*  guLIOUpamb COOMBEMCMBYIOWUE YPABHEHUS, HEPAGEHCMBA UMY UX cucmemvl O
COCMasieHUus MamemMamuieckol Mooeau 3a0aHHOU PealbHOL CUMYAyuu Uil NPUKIAOHOU 3a0adu;

*  yMemb UHMEPNPEMuUpO8amb NOJLYYEHHbIL NPU peuleHUU YPAGHeHUs, HepaseHcmeda Uiu
cucmemvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOU CUmyayuy Uiy NPUKIaoHoU 3a0ayu.
Qynkyuu

*  Onepupogamv noHamusaAMuU. QYHKYUOHANbHAS 3A6UCUMOCTMb, QYHKYUS, epaduK QyHKYyUU,
CcnocooOwbl 3a0anusi QYHKYUU, apeymenm u 3sHaueHue yHKyuu, 001acms onpeoeseHus u MHONCeCmEo
3HaUeHUull YHKYUuU, Hyau QYHKYUY, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU,
YeMmHOCMb/HeuemHOCb YHKYUU,

CmMpoums 2papuxu 1UHeuHoU, KeaopamudHou QyHKYuLl, 00pamuoi nPonoOPYUOHAIbHOCU,

*  Ha npumepe K8AOPAMUYHOU DYHKYUU, UCNONIL308AMb NPeodpa308aHus spapura yukyuu
y=f(X) ons nocmpoenus epagpuxoe ¢pynxyui y= af (kx+b) + c;

*  cocmasnaime YpagHeHUs NPAMOU N0 3A0AHHBIM YCI08UAM. NPOXoosaueli yepe3 08¢ MoUKU ¢
3A0AHHBLIMU KOOPOUHAMAMU, NPOXOOAWel Yepe3 OaHHYI0 MOYKY U NAPANNeNbHOU OAHHOU NPAMOLL,

* uccredosamov YYHKYUIO NO ee cpaguKy;

*  HAXOOUMb  MHOJCECMB0  3HAYEHUU,  HYAU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

* onepupoéamv NOHAMUAMU: NOCIEO008AMENLHOCMb,  ApupMemuyeckas npoepeccus,
2eoMempuUYecKas npocpeccusi;

*  peuwams 3a0ayu Ha ApUPMemuUUecKyIo U 2eoMempuiecKyro npoepeccuro.

B nosceoHnesHoll scuznu u npu u3yueHuu opyux npeomemos:

*  WITIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEalbHyI0 3A8UCUMOCHbL UTU NPOYecc No ux
Xapakmepucmukam,

*  UCNONBL308aMb CBOUCMEA U 2pAPUK KEAOPAMUYHOU QYHKYUU NpU peuleHuu 3a0ay u3
opyeux yuebOHvIX npeomMemos.

Texcmosvie 3a0auu

*  Pewamv npocmoeie u crodxicHvie 3a0a4u pasHblX MUNo8, a mMakaice 3a0adu NOGbIUEHHOU
mpyoHOCmu,

*  UCNONL308aMb PA3HblE KPAMKUE 3aNUcU KAK MOOeIU MeKCMO8 CLONCHbIX 3a0ay OJis
ROCMPOEHUsL NOUCKOBOU CXEMbL U PEUEHUS 3a0al,

*  pasmuuams MoOelb MeKcma U Mooelb peuleHus 3a0adi, KOHCMPYUpo8amsv K OOHOU
MOOeNU peuleHus HeCJI0MHCHOU 3a0ayu pa3uble MOOeIU MeKCma 3a0adu;

*  3HAMb U NPUMEHAMb 00a CNOcoba NOUCKa peweHus 3a0ay (om mpebosanus K YCi08U0 U
om ycnoeus K mpebosanuro);

*  MOOenupo8ams paccylicOeHus npu NoUcKe peulerus 3a0ay ¢ NOMOwbio epagh-cxemvl,

*  8blOENIAIMb SMANbl peuleHus 3a0adu U COOepIHcaHUe Karcoo2o dmand,

*  yMemb 8blOUPAMb ONMUMATBHBINU MeMOO pelerus 3a0a4u U 0CO3HABAMb 8blOOP Memood,
paccmampueams pasiuinbvle Memoobl, HAX00UMb pa3Hvle peueHuss 3a0aiu, eciu 603MONCHO,

*  aHanu3Uposamv 3ampyOHeHUs npu peueHuu 3a0a4;

*  GLINOJHAMb pA3IUYHLIE NPeoOPA308AHUS NPEONONCEHHOU 3a0ayu, KOHCMPYUPOBAMDb
HOBble 3a0ayul U3 OAHHOLL, 8 MOM HUCe 0Opammuovle;

*  UHMEPNPemuposamv 8bIYUCTUMENbHbLE PE3YIbMAambl 8 3a0aye, UCCIe008amb NOIYUEHHOE
peuienue 3a0avu;

*  AHATUZUPOBANL 8CEBO3MONCHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUS 08YX 00BLEKMO8 U
UBMEHeHUe UX XAPAKmepucmuKx npu COBMEeCMHOM OBUNCEHUU (CKOPOCMb, 8peMs, PACCmosHue) npu
pewieHuy 3a0ay Ha O08uUMCeHUue 08YX 00BLEeKMO8 KAK 6 O0OHOM, MAaK U 6 HNPOMUBONOJONHCHBIX
HAnpasieHusIx,

*  UCCne008amb BCeBO3MOJNCHbIE CUMYAYUU NPU peuleHuu 3a0ai Ha O08UICEeHUe No peke,
Paccmampueams pasHvle CUcmembl omciema,

s peuwiams pazHOOOpA3HbIE 3A0AYU «HA YACMUY,

s  peuiams u 060CHOBBIBAMb C8OE peulenue 3a0ay (8bl0eNaMb MAMeMamuyecKyo 0CHO8Y) Ha



HAXo#cOeHue Yacmu Yucia U Yucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMbICla Opoou;

* 0co3Haeamv U 00BACHAMb UOEHMUYHOCMb 3A0aY pPA3HBLIX MUNO0G, CEA3bIBAIOWUX MPU
BeNUYUHBL (HA pabomy, Ha NOKYNKU, HA O8UdICEHUE), BbIOEIAMb MU GEIUYUHBL U OMHOUEHUST MeAHCOY
HUMU, NPUMEHSAMb UX NPU PEULeHUU 3a0aY, KOHCMPYUPO8ams cOOCMeEeHHble 3a0ay YKA3AHHBIX MUNoe,

* 81a0emb OCHOBHbIMU MEeMOOAMU peuleHus 3a0ad Ha CMeCU, CNlasbl, KOHYEHMPayuu,

*  pewamv 3a0auu HA NPOYEHMDbl, 8 MOM YUCTE, CIONCHble NPOYEeHMbl, ¢ 0OOCHOBAHUEM,
UCNONb3YSL pA3Hble CROCOObL,

s pewamsv joeudeckue 3a0adu pazHbiMu CnocoOamu, 6 mom yucie, ¢ 08yMsa OIOKaMU U C
mpemsi 610KaAMU OAHHBIX C HOMOWbI0 MAOIUY,

*  pewamv 3a0ayu N0 KOMOUHAMOPUKe U Meopuu 8eposimHoCcmell Ha 0CHOBe UCHOIb308AHUS
UBYYEHHBIX MEMOO08 U 0O0CHOBBIEAMb PelleHUe;

*  pewamyv HeCl0NHCHbLE 3A0ayU N0 MAMeMamu4ecKol Cmamucmuxe;

*  081a0emb OCHOBHbIMU MEMOOaAMU pPeueHUsl CIOHCeMHbIX 3a0ay. apugmemudeckui,
aneebpauyeckutl, nepedbop 8apuUAHmMos, 2eoMempuyecKkull, epapuieckuil, NPUMeHAMb UX 8 HOBbIX NO
CDABHEHUIO C U3YYEHHBIMU CUMYAYUSX.

B nosceoHnesHoll scuznu u npu U3yueHuu opyux npeomemos:

*  8blOCIAMb NPU PeUleHUul 3a0ay XapaKkmepucmuKku paccmampueaemon 8 3a0ave cumyayuu,
OMAUYHBLE OM PEeAbHBIX (Me, OM KOMOPbIX AOCMpacupo8aiucs), KOHCMpyuposams HOGble CUMYayuu
C YYemom IMuX XapaKkmepucmux, 8 4acmHOCMU, NPU peueHuu 3a0a4 Ha KOHYeHmpayuu, y4umoléams
NIOMHOCMb 8eUjecmaa;

*  pewamv U KOHCMPYUposamsv 3a0auil Ha OCHOBE PACCMOMPEHUs PEAlbHbIX Cumyayutl, 8
KOMOPbIX He mpedyemcs MOYHbLI BbIYUCTUMETbHBLIL Pe3YIbmam,

*  pewamv 3a0a4u Ha 08UICEHUEe NO PeKe, PACCMAMPUBAs pa3Hble CUCTeMbl OMcyemd.
Cmamucmuka u meopus 6eposimuocmeli

*  Onepupogamsv NOHAMUAMU: CMONOYamMble U Kpyeosble OUazpammsi, mabauybl OAHHbIX,
cpedHee apughmemuueckoe, Meouanda, HauboIbulee U HaUMeHbulee 3HAYeHUs 6blOOPKU, PA3ZMax
8b100pKU, OUCNEPCUsL U CIAHOAPMHOe OMKIOHEHUe, CLYYAUHASA USMEHYUBOCb,

*  U3BIEKAMb UHGOPMAYUIO, NPEOCMABICHHYIO 8 MAOIUYAX, HA OUASPAMMAX, PAduUKax;

> cocmasnsams madauysbl, CMpouUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

* onepuposamv  NOHAMUAMU:  (DAKMOPUAT  HUCLA, NEPEeCMAHOBKU U  COYemAaHUsl,
mpeyeonvHux Ilackans,

*  NPUMEHSAMb NPABUILO NPOU3EEOEHUS NPU PEULeHUU KOMOUHAMOPHBIX 3A0ay,

*  onepuposamv  NOHAMUAMU:  CAVYAUHBIL  ONbIM, CAVYAUHBIL  6blIOOp, UCHbIMAHUE,
9leMeHmapHoe ciydaiinoe cobvimue (Ucxo0), Kiaccuueckoe onpeoeieHue 8epoSmMHOCIU CYYAHO20
cobvimusi, onepayuy Hao CIy4atHbIMu COOLIMUIMU,

*  npedcmasisims UHGOPMAYUIO C ROMOWBIO KPY208 Ddinepa,

*  pewamsv 3a0ayu HA BbIYUCTEHUE 8ePOIMHOCTU C NOOCYENOM KOAUYECEd BaAPUAHMOE C
HOMOUWbIO KOMOUHAMOPUKU.

B nosceonesnoii srcusnu u npu usyuenuu opy2ux npeomemos:

*  U3BIEKAMb, UHMEPNPEMUPOBAMb U NPeobPA308bIBAMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8
mabauyax, Ha OUazpammax, epapurax, ompaxicarowyro Ceoucmeda U XapaKmepucmuku pedarbHblX
npoyeccos u A61eHUl;

* onpeoensimb CMAMUCMUYECKUe XAPAKMepUCmuKy 8bl00POK no madauyam, ouazpamma,
epaguram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu PeleHUs 3a0ayll;

*  OYeHUBamv 8epPOSAMHOCMb PEANbHbIX COOLIMULL U ABTEHU.

T'eomempuueckue guzypuol

*  Onepupogamv NOHAMUAMU 2eOMEMPUYECKUX PUSyp;

*  U3BNEKaAMb, UHMEPNPEemupo8ams U npeoopaz08vleams UHGOPMAYUIO O 2eOMEeMPULECKUX
Queypax, npeocmagieHHyI0 Had YePMeHcax,

*  npuMeHsmb 2ceomempuueckue Gakmol O pewleHus 3a0ay, 6 MOM  Uucie,
nPeononazaroumux HeCKOIbKO Uac08 peuenus,;

s opmynuposams 6 npocmenuUx CLyYaAax COUCMEa U NPUSHAKU (hueyp;



*  00Ka3vbleamvb ceoMempuiecKue ymeeprHcOeHus,

*  grademv CMAHOAPMHOU  Kiaccuuxkayuel nioCKuUx ueyp  (mpey2oibHuKo8 u
Yemulpexy20ibHUKO8).
B nosceonesHoul Jcuznu 4 npu U3yUeHUU Opyux npeomemos:

*  UCNONBL308aMb CEOUCMBA 2eOMEMPUUEeCKUX @ueyp Oisl peuleHus 3a0ay NpaKmuieckKozo
xXapakmepa u 3a0ay U3 CMe#CHbIX OUCYUNTIUH.
Ommuowienusi

*  Onepuposamv  NOHAMUAMU:  PAGEHCMEO  ¢ucyp, pasHvie  Queypovl, PABEHCMBO
MpeyeoNbHUKO8, NAPALIEIbHOCIb NPAMbBIX, NEPREHOUKYISAPHOCIb NPIMBIX, Veilbl MeHcOy NPIMbLMU,
nepneHouKyisap, HAKIOHHAsA, NpoeKkyus, nododue @ueyp, nooobHvle @ueypsl, NOO0OHbBLE
mpeyeonbHUKU,

*  npumensmov meopemy Daneca u meopemy 0 NPONOPYUOHATLHLIX OMPEIKAX NPU PeUeHUU
3a0ay;

*  Xapakxmepu3oeamv — 63aUMHOE  PACHONOJNCEHUe NPAMOU U OKPYICHOCMU,  O8YX
OKPYHCHOCHELL.
B nosceownesroii scuznu u npu uzyueHuu opyeux npeomemos:

*  UCNONIBL306aMb OMHOWEHUS O/l peuletUst 3a0a, 803HUKAIOUUX 8 PealbHOU HCUSHU.
Hzmepenus u eviuucieHus

*  Onepuposamev npedcmagieHusimu o OauHe, NiowWaou, obveme KAK BEIUUUHAMU.
Ipumensimo meopemy Ilugpacopa, opmynvl niowaou, obvema npu peueHur MHO20UA208bIX 3a0ay,
8 KOMOpbIX He 6ce OaHHble NpedCmasiienvbl S6HO, A MpedyIom GblYUCIeHUll, Onepuposams 6oee
WUPOKUM  KOUYECMBOM  (QOPMYL  OAUMbl, HIOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCMUKU
KoMOuHayuii  gueyp (OKpyscHocmel U MHO20Y20bHUKOB) GbIYUCTAMb  DPACCMOSHUSL  MeNCOY
Queypamu, npumeHsmv mMpuecoHoMempuyeckue @Gopmyavl 0N BbIMUCICHUU 6 00/1ee CLONCHbIX
CYUARAX, NPOBOOUMb BbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTIU U PABHOCOCMABIEHHOCTU,

*  NPOBOOUMb NPOCMbLE BBIMUCICHUSL HA 0OBEMHBIX MENaxX,

*  gopmyruposams 3a0a4u Ha BbIYUCAEHUE ONUH, NAOWAOEl U 00BEeMO8 U Peuams UXx.
B nosceonesnotl scuznu u npu u3yueHuu opyux npeomemos:

*  NPOBOOUMb BLIYUCIEHUS HA MECIMHOCTU,

*  npumeHsAmb QOPMYNbl NPU  GLIYUCICHUAX 68 CMENCHbIX YUYeOHbIX npeoMemax, 6
OKpydHcaroujeli OeticmeumenbHoOCmu.
TI'eomempuueckue nocmpoerus

*  Uzobpasxcamv ceomempuyeckue gueypvl N0 mexcmogomy U CUMBOIbHOM) ONUCAHUIO,

*  C80DOOHO ONEpuPoOBaAmb YePMENCHLIMU UHCIMPYMEHMAMU 8 HECTIOHNCHBIX CIYUASX,

*  BLINOIHAMb NOCMPOEHUS MPEY2ONbHUKO8, NPUMEHAMb OmoelbHble Memoobl, NOCMPOeHUl
YUpKyaem u IUHetKou u nposooums npocmeuuiue Uccieo008anus YUcia peueHuil;

* uzobpasicams munogvie NiocKue ueypvl U obvemHble meia ¢ NOMOWbI0 NPOCHeuUUx
KOMHNbIOMEPHBIX UHCIPYMEHMOS.
B nosceonesnoii srcusnu u npu usyuenuu opy2ux npeomemos:

*  8LINOJHAMb NpOCMeluUe NOCMPOEHUsL HA MECMHOCMU, He0OX00UMble 8 PealbHOU HCUSHU,

*  OyYeHusamv pazmepuvl peanrbHblX 00BEKMO8 OKPYHCAIOULe20 MUpQ.
IIpeobpaszosanus

*  Onepuposamv NOHAMUEM OBUNCEHUS U NPeobpa308aHus nNO00OUs, 61ademb npuemamu
nocmpoenuss ueyp ¢ UCNOIb308AHUEM OBUJICEHUNl U Npeodpa3’08anuii. noooodus, NPUMeHsMb
HOJNYYeHHble 3HAHUA U ONblM NOCMPOEHUl 8 CMEMCHbIX NpeoMemax U 8 pealbHblX CUMYAYUsiX
OKpyJHCaAlOuje20 Mupa,

s cmpoums ¢ueypy, noOOOHYIO OAHHOU, HNOAL308AMBCA CEOUCMBAMU NO00OUS O
000CHOBaHUsL CBOUCME huyp;

*  NPUMEHAMb CBOUCMBA O0BUNCEHUL OJISl NPOBEOeHUs. NPOCMetuUux 0O0CHOBAHULL CBOUCME
Quayp. B nosceonesnoul yxcusnu u npu usydenuu opy2ux npeomemos:

*  NPUMEHAMb CEOUCMBA OBUNCECHUL U NPUMEHAMb N000OUE OJis1 NOCMPOEHULL U 8bIYUCTEHUII.
Bexmopui u koopounamel Ha NIOCKOCMU



*  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PASHOCMb 8eKMOPO8, NPOU3BeOeHUe 8eKmMopa
Ha YUCNO, Y20l Medcoy BeKMOpPAMU, CKAIAPHOe Hpou3eedeHue BeKmopos, KOOPOUHAmbl Ha
NIOCKOCMU, KOOPOUHAMbL BEKMOPA,

*  BBINOJHAMb OClCMBUsT HAO 8eKMOpAMU (CLOJdHCEeHUe, 8bIYUMAHUE, YMHONCeHUe HA YUCIO0),
BLIYUCTIAMb CKANAPHOE NPOU3BEOeHUe, ONpedeisimb 8 NPOCMEUWUX CLYYAsX Y20l Me#cOy 86eKMOopamu,
BbINOIHAMYb PA3NOJNHCEHUE 8EKMOPA HA COCMABIAIOWUE, NPUMEHAMb NOJYYeHHble 3HAHUSA 8 (Du3uKe,
NOIb308AMbCS POPMYIOU BLIYUCTIEHUS PACCIOSHUS MEAHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM,
UCNONB306aMb YPABHEHUS (hucyp OJisl peueHusl 3a0a4,

*  NpuUMeHAmMb 6eKMOpbl U KOOPOUHAMbBL Ol PeUeHUs 2eoMempudeckux 3a0ad Ha
gbluUCIeHUe ONIUH, Y2l08.

B nosceonesHoul JHcuznu u npu u3yUeHuu Opyux npeomemos:

*  UCNONB308aMb NOHAMUS 6EeKMOPO8 U KOOpOUHam Oisl peueHus 3a0ay no @usuxe,
eeoepacghuu u opyaum y4eonvim npeomema.
Hcmopusi mamemamuxu

*  Xapaxmepuzosambv 6K1A0 8bI0AIOUUXC MATNEMAMUKOS 8 PA3BUMUE MAMEMATNUKY U UHBIX
HayuHblXx obnacmet;

*  NOHUMAMb POib Mamemamuku ¢ pazsumuu Poccuu.

Memoowvl mamemamuxu

*  Ucnonv3ys  usyueHHvle  Memoobvl,  NPOBOOUMb  OOKA3AMENbCMEO,  BbINOJHAMD
onpogepoicerue;

*  8LIOUPAMb U3YUEHHbIE MEMOObL, U UX KOMOUHAYUY OJI8 PEUeHUs MameMamu4eckux 3a0ay,

*  UCNONB308AMb  Mamemamuyeckue 3HAHUA ~ OAA  ONUCAHUA — 3AKOHOMEpPHOCmel 8
OKpYAHcaroueli 0eticmeumenrbHOCmMu U NPOU38e0eHUSIX UCKYCCMEA,

*  npumeHsmb npocmeluiue NPOSPAMMHbIE CPeOCmea U IeKMPOHHO-KOMMYHUKAYUOHHbBLE
CUCmeMbl npU peuleHuy Mamemamuyeckux 3a0au.

@®opMbI OPraHU3anuM 00Pa30BaTeIbHOM AeSITeJIbHOCTH:

OcHoBHasi (popMa opranu3zanuu 00pa3oBaTeJIbLHOIO MPOLECcca — KJACCHO-YPOUHasi CUCTEMA.
. ObueknaccHble (HOpMbI OpraHU3alMK 3aHATUI: TPAJIUIIUOHHBIE U HETPAIULIMOHHBIE YPOKH,
KOH(epeHIIMHN, CEMUHAPBI, JEKIIUHU, COOECeJOBAHUS, KOHCYJIBTALIUU, 3a4YETHBIE YPOKHU.
. ['pynnoBeie (opmbl 00yuyeHus: rpymnmoBas paboTa Ha YpOKe, TIpYNIOBbIE TBOPUYECKHE
paboTHI.
o HMupnuBunyansHble popMbl paboOTHI B KJlacce U oMa: paboTa ¢ JIUTepaTypoi WM 3JIEKTPOHHBIMU
WUCTOYHMKAMH HWH(OpPMaIlMU, MUCbMEHHBIC YIPaKHEHUS, BBHITOJHEHNE WHIMBUAYAIBHBIX 3aaHUN
0 NPOrpaMMUPOBAHUIO WM HMHPOPMAIMOHHBIM TEXHOJOTHSAM 32 KOMIIbIOTEpOM, paboTa ¢
00y4aromuMy IpOrpaMMaMH 3a KOMIIBIOTEPOM.
[Tpumensito cnenyronie MeToAbl 00y4eHus :
CrnoBecHble: JeKLUA, pacckas, becena.
. Harnsanele: wiuroctpanyy, I€MOHCTPAIIMH KaK OOBIYHBIC, TaK U KOMITbIOTEPHBIE
. [IpakTHueckue: BBIMOJIHEHUE Ja00paTOPHO-TIPAKTHUECKUX pPadoT, camocToATeIbHas paboTa
CO CHpPaBOYHUKAMU M JHUTEPATypou (OOBIYHOM M 3IEKTPOHHOI), CAMOCTOSITENbHBIE MUCHMEHHbIE
YIpa)KHEHUs, CAMOCTOSATENbHAs paboTa 3a KOMIIBIOTEPOM.
Dopmbl padoThI:
- ppoHTaANIbHAS (COBMECTHOE JEHCTBUS BCEX YUYEHUKOB MOJT PYKOBOJICTBOM YUHTEIs),
- UHIUBUyallbHAs (caMOCTOsITENbHASI paboTa KaKJI0T0 YUCHHKA),
- rpynmnoBas (paborta mo 3-4 denoBeka, 3aJaHUS ULl TPYNI MOTYT OBITh OJWHAKOBBIMU HITU
pa3HbIMHU).
[IpenycmaTpuBaeTcsi pUMEHEHHUE CIEIYIONINX TeXHOJIOruii 00yUeHus:
1. TpamuuMoOHHas KJIAaCCHO-ypOYHas
2. WUTPOBBIE TEXHOJIOTHH
3. 2JIeMEHTHI MPOOJIEMHOT0 OO YICHHS
4. TEeXHOJOTUM YPOBHEBOU muddepeHmaniu
5. 310poBbecOeperarone TeXHOJIOTuU



6. UKT-rexnosoruu

TemMaTnueckni mJian

Maremartuka 5 kaacce (5 4 B Henemnto, 175 4 B rox)

Ne Ha3Banme pasngesa Kosaun4yecTBo KonTposbHbIe
n/n 4acoB padoThI

1 Harypanbhabie uncna 20 2

2 CrnoxeHue U BbIUMTAaHUE HATYPaJIbHbBIX YUCEI 33 2

3 YMHOKEHUE U JeNIEHUE HATypaJIbHbIX YHCEN 37 2

4 OOBIKHOBEHHBIE 1pOOU 18 1

5 JlecaTuuHbIe TpoOH 48 3

6 IToBTOpEeHUE 19 1
Hroro 175 11

Maremaruka 6 kiaacc (6 1 B Henemto, 210 4 B o)

Nenni/m Ha3Banmue pa3jgena KoaunvectBo  KoHTpOJBH
4acoB ble
padoThI

1 JlenMMOCTh HaTypaJIbHbIX YHCEN 22 1

2 OOBIKHOBEHHBIE 1pOOU 47 3

3 OTHo1IEeHUs 1 TPONOPLUN 35 2

4 PammonansHEBIE YKcia U ISUCTBUS HAJ HUMU. 79 5

5 IToBTOpEHUE 27 1
Hroro 210 12

Adaredpa 7 knace (4 4 B Henenro, 140 4 B roj)

Ne HaumeHoBaHue pa3aesioB U TeM KosmyectB  KoOHTpOJILHBI
n/n 0 e
4acos padoThI
1 JInneliHOe ypaBHEHUE C OHOU IIEPEMEHHOU 17 1
2 [{enble BbIpakeHUs 68 4
3 O yHKIUU 18 1
4 CucreMbl TUHENHBIX YPAaBHEHUN C IBYMS 25 1
nepeMEHHBIMU
5 [ToBTOpeHUE 12 1
6 Hroro 140 8

I'eomeTpus 7 knace (2 1 B Heneno, 70 4 B rox)

Ne HaumeHoBaHue pa3aesioB U TeM Kosmyecte  KoHTpPOJIbHBI
n/n 0 e
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HayvanbHble reoMeTpuyecKue CBEICHUS.
TpeyronbHUKH

[TapannenbHble npsiMble

CooTHOIIEHHE MEXAY CTOPOHAMH U YIJIaMU

TPEYTrOJIbHUKA

IloBTOpeHune
Hroro

Adaredpa 8 knacc (4 1 B Henenio, 140 1 B rox)

Ne i/

HaumMenoBaHue pa3gesioB M TeM

PaI_[I/IOHaJIBHBIG BBIPAKCHUA
KBaI[paTHBIe KOPHHU. Z[eﬁCTBHTeHBHLIe quciia

KBanpaTtHbie ypaBHeHUS
[ToBTOpEHUE U crucTeMaTu3aIus y4eOHOro

Marepuaia

Hroro

I'eomeTpus 8 kaacce (2 u B Henento, 70 4 B roj)

No i/t

a1 B~ W N P

HaumeHoBaHue pa3aesioB U TeM

YeTbIpEXYroNbHUKA
[Tnomans

[Tono6HbBIE TPEYTOIBHUKH
OKpYXHOCTh
IToBTOpeHune

Hroro

Adaredpa 9 knacc (4 1 B Hepemo, 136 1 B rox)

Ne

n/n

a9 B~ WON -

HaumeHoBaHue pa3saejgoB U TEM

HepaseHncrtBa

KBanpatuunast pyHKIus

DJIeMEHTHI IPUKJIATHOW MaTeMaTUKU
YucnoBbie MOCIe10BaTeNbHOCTH

IToBTOpEHMUE.

HToro

I'eomeTpusn 9 kiaacc (2 4 B Heelnto, 68 4 B rof)

Nen/m  HaumeHoBaHue pa3aejioB U TEM

yacoB

11
18
13
18

10
70

KoanuecTBo
yacoB

55
30

36
19

140

KoJsinuectBo
4acoB

14
14
19
17
4

70

KoanuecTBo
4acoB

26
39
27
24
20

136

KoJunuecTBo
JacoB

padoThI

N PP

KounrpoabHbie
padoThI

3
1

KonTtpoJbHbie
padoThbI

1

1
2
1

KonTposabHbie
padoThI

1

=)

KoHnTpoJubHbIe
padoTbI



1 Bexropsr. 8 -

2 Meroa KoopauHaT 10 1
3 CooTHOIIIeHHS MEXIY CTOPOHAMH M YTJIaMHU 11 1
TPEYroJbHUKA

4 JlnrHa OKPY>KHOCTH U TJIOIIAIh KpyTa. 12 1
5 JIBroKeHUSI. 8 1
6 HadanbHbIe cBeleHUS U3 CTEPEOMETPHUH. 8 -
7 00 akcroMax reoMeTpuu 2 -
8 O6o6mmaroriee MOBTOPEHHUE. 9 1

Hroro 68 5

Conep:xanmne yueOHOr0o nmpeamera

B ocHoBe copepxaHusi 00y4yeHUs MaTEMaTHUKE JIEKUT OBJAJCHHUE yYalIUMUCS CIEAYIOLUMU
BUJAMU JIESITEIbHOCTH: MPEIMETHOW, KOMMYHUKAaTUBHOM, OPraHU3allMOHHON M OOUIeKyJIbTypHOH. B
COOTBETCTBHUH C dTUMH BHJIaMHM KOMIIETEHLIMM HAMM BBIIEJICHBI TJIABHBIE COACPKATEIBbHO-LIECIEBbIC
HampaBJieHUus (JIMHUK) Pa3BUTHS yYaIlIUXCsl CPEACTBAMU Mpeamera «MareMaTukay.

[IpeameTrHas komnereHuus. [loa npegMeTHON KOMIIETEHIIMEN OHUMAETCSI OCBEIOMIIEHHOCTD
IIKOJIbHUKOB O CHCTEME OCHOBHBIX MATEMaTHYECKUX MPEACTAaBICHUA U OBJIAJCHUE WMHU
HEOOXOJUMBIMU  TPEAMETHBIMU ~ yMeHUsIMU. DopMmupyroTcs cleayromue o0Opa3yloume 3Ty
KOMIIETEHIIMIO  TPEJCTABICHHUS: O MAaTeMAaTHYECKOM  SI3BIKE KaK CpEJCTBE  BBIPAKECHUS
MaTE€MAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEU U T.J.; 0 MATEMATHUYECKOM MOJEIHPOBAHUH KaK OJJHOM
U3 Ba)XHBIX METOJIOB MO3HaHUA MHpa. POpMUPYIOTCS CleAyIoUe 00pa3yrolue 3Ty KOMIETEHIINIO
YMEHMS: CO3[aBaTh MPOCTEUIINE MAaTEMaTHYECKUE MOJENH, padoTaTh ¢ HUMU U MHTEPIPETHPOBATH
MOJIYUEHHBIE PpPE3yJbTaThl; MPUOOpETaTh M CHUCTEMATU3UPOBATh 3HAHUA O CIOCO0AX pEUICHUs
MaTeMaTUYECKUX 3aJa4, a TAKXKE MNPUMEHSITh STH 3HAHUA M YMEHHS Il PEIICHUS MHOTHX
YKU3HEHHBIX 3a/1a4.

KomMmyHnukatuBHass kommnereHuus. [log KOMMYHMKATMBHOM KOMIIETEHIHMEH MOHUMAETCA
c(OpMHUPOBAHHOCTh YMEHHs SCHO M YETKO W3JaraTh CBOM MBICIH, CTPOUTh apryMEHTHPOBAHHBIE
paccyXJeHusl, BECTH JIUaJoT, BOCIPUHUMAs TOUKY 3peHHsI cOOeCeTHUKA U B TO K€ BpeMsl MojBepras
e€ KpUTHYECKOMY aHaIHM3y, OTCTauBaTh (MPU HEOOXOJMMOCTH) CBOKO TOYKY 3PEHUS, BBICTpaWBas
cUCTeMy apryMeHTanuu. QopMupyroTcs o0pa3yromye 3Ty KOMIETEHIIUI0 YMEHUs, a TAaKKe YMEHHS
U3BJIEKaTh MH(QOPMAIMIO U3 PA3HOTO POJia HCTOYHHKOB, MpeoOpa3oBhIBas €€ Mpu HEOOXOAUMOCTH B
npyrue Gopmbl (TEKCTHI, TAOIHIIBI, CXEMBI U T.]1.).

OpranuzanuoHHass kommneteHuus. [log opraHM3allMOHHOM KOMIMETEHIIMEH MOHUMAETCS
c(OpMHUPOBAHHOCTh YMEHHS CAMOCTOSITEIbHO HAaXOJUTh U MPHUCBAaUBAaTh HEOOXOJMMBIE y4YalIUMCS
HOBble 3HaHUS. DopMupyIOTCS cienyroue oOpasyloue 3Ty KOMIETCHLHIO  YMEHHS:
CaMOCTOSITEIFHO CTaBUTh YUeOHYIO 3aaauy (11e/1b), pa3ouBaTh €€ Ha COCTaBHBIC YacTH, HA KOTOPHIX
OyZeT OCHOBBIBATbCS IIpoliecC €€ pelIeHMs, aHAIM3UPOBATh pPE3yJIbTaT JEUCTBUS, BBISBISAThH
JOTMYIIIEHHBIE OITMOKA M HETOYHOCTH, WCTIPABIATH UX U MPEACTABIATH MOJTYYEHHBIH pe3ynabTaT B
¢dopme, JTeTKO TOCTYITHON IJIs1 BOCTIPUATHS APYTHUX JIIOCH.

OOmekynpTypHast KommereHIus. [loxg oOmIEKyIbTypHOW KOMIIETEHIIMEH TMOHUMAeTCs
OCBEJIOMJICHHOCTh IIKOJHHHUKOB O MaTeMaTHKe KaK JJIEMEHTE OOIIEeYeIOBEYEeCKON KYJIbTYpHI, €&
MECT€ B CHCTEME JAPYIMX HAyK, a Takxke €€ pojii B Pa3BUTUHM NPEIACTABICHUN YEIIOBEYECTBA O
[EJIOCTHOM KapTuHEe Mupa. QDopMHPYIOTCS clefayoomue o0pasyomue 3Ty KOMIIETEHIUIO
npe/ICTaBICHUS: 00 YpOBHE pPa3BUTHS MAaTEMaTUKH HAa PA3HBIX MCTOPHUYECKHX dTanax; O BBICOKOM
IIPaKTUYECKOM 3HAYMMOCTH MAaTeMaTUKU C TOYKHM 3PEHHS CO3JaHUS M Pa3BUTUS MaTepUaIbHON
KYJbTYpbl UEJIOBEUECTBA, a TAKXKE O BAXKHOM POJNM MATEeMAaTHKU C TOYKU 3peHUs (HOpPMHUPOBAHUU
TaKMX BAXXHEWIIUX YEpT JIMYHOCTH, KaK HE3aBUCUMOCTb U KPUTUYHOCTh MBILIUICHUS, BOJSA M
HAaCTOWYHUBOCTH B JIOCTHKEHUH LIETHU U AP.

Conepxxanue KypcoB MaTeMaTHKH 5-6 KiaccoB, anreOpsl U reomeTpun 7-9 Kiiaccos
00BEIMHEHO KaK B HUCTOPUYECKH CJIOXKUBIIMECS JUHUU (YUCiOBas, anredpanyeckas,



reoMeTpuyeckas, (QyHKIMOHAJIbHAsA U JIp.), TaK U B OTHOCUTEJIIBHO HOBBIE (CTOXacTHYECKas
JUHUS, «peajpHas MaTemaThka»). OTAeNbHO TMpeACTABIECHbl JIMHUS CIOXKETHBIX 3ajad,
UCTOpUYECKAs JTMHHUSL.
DNeMEHTHI TEOPUU MHOKECTB U MaTEMaTUYECKOM JIOTUKH
Cornmacio ®I'OC ocHoBHOro 001ero oOpa3oBaHHs B KypCc MAaTeMaTHKU BBEIEH pas3feln
«Jloruka», KOTOpBIN HE MpeAnoIaraeT JONOJHUTENbHBIX YACOB HA U3YYEHUU M BCTPAUBAETCS B
pa3jauyYHbIE TEMbl KypCOB MaTeMaTHUKU M HHPOPMATUKU U NPEABAPSAETCS O3HAKOMIIEHHEM C
AJIEMEHTAaMU TEOPUH MHOKECTB.
MHOX€eCcTBa U OTHOIIEHUS MEXKIY HUMU
MHOXECTBO, XApakmepucmuieckoe ceoUcmeo MHOIHCeCmed, SIEMEHT MHOXECTBA, Mycmoe,
KOHeuHoe, OeckoneuHoe MHodxcecmgo. llomMHOkecTBO. OTHOLIEHUE MPUHAAICKHOCTH,
BKJIIOUEHHS, PABEHCTBA. DJIEMEHThI MHOXKECTBA, CIIOCOOBI 3a/laHusl MHOXECTB, pACHO3HABAHUE
HOOMHOMCECE U DJIeMEHMO8 NOOMHOICECME C UCNONb308AHUEM KPY208 Diiiepa.
Ornepanuu HaJl MHOXECTBaMU
[lepeceuenne m 00BEIUHEHUE MHOXKECTB. PaszHocmb MHOdMCecm8, OONOIHeHUe MHOMCeCmad.
Humepnpemayus onepayuii Ha0 MHONCECMEAMU C NOMOWbIO KpY20o8 Jiiiepa.
DJIEMEHTHI JJOTHUKH
Onpenenenne. YTBepkIeHUSA. AKCHOMBI M Teopembl. JlokazarenbcTBO. Jl0Ka3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHas nanHoi. [Ipumep u KoHTpIIpUMED.
Bricka3biBaHus
HcTtuHHOCTD M JTI0KHOCTD BhICKa3bIBaHUS. CrodicHble u npocmele gvickaszvleanus. Onepayuu Hao
8bICKA3BIBAHUAMU C UCHOTBb308AHUEM JIOSUYECKUX CBA30K. U, UNU, He. YCl06Hble 8blCKA3bIBAHUS
(umnauxayuu,).

Conepxxanne Kypca MaTeMaTHKH B 5-6 kiaccax
HarypanbHbie uncna u HyJb
HatypasbHbIi psi 4KMCEN U €r0 CBOMCTBA
HatypanbHOoe 4YHCIO, MHOXXECTBO HATypaJlbHbIX YHCEI M €ro CBOICTBa, H300pa)xKeHue
HaTypAJIbHBIX YHMCEJ TOYKAMHM Ha YUCIOBOW NIpsiMoil. Vcmonb3oBaHHME CBOMCTB HATypalbHBIX
Yyycel NPU PEIICHUN 3a/1a4.
3anuch U YTEeHHE HaTypaJIbHbIX YHCEl
Paznuumne mexnay uudpoit u uuciaom. Ilo3uimonHas 3anuch HaTypaJlbHOTO YMCiIa, TOMECTHOE
3Ha4YeHHE IUQPBI, pa3psabl U KIACChl, COOTHOIIEHUE MEXAY JBYMSI COCEIHHUMH pa3psAHBIMU
€AVHMIIAMH, YTEHUE U 3alMCh HATYPAJIBHBIX YUCEIL.
OxpyrieHue HaTypajJbHbIX YUCEl
HeoOxoaumocTs okpyrienus. [IpaBuino okpyrieHust HaTypaJbHbIX YHCEN.
CpaBHeHUE HATypaJIbHBIX YHCEIl, CpaBHEHUE ¢ unciaom 0
IlonsiTuE O CpaBHEHHMH 4MCEJl, CPABHEHUE HATYPaJIbHBIX YMCENl APYr C APYIOM U C HYJIEM,
MaTeMaTH4ecKasi 3aluCch CPABHEHU, CITIOCOObI CPaBHEHHUS YHCEIL.
JlelicTBHs C HATYpaJIbHBIMU YUCIAMHU
CnoxxeHre ¥ BBIYMTAHHME, KOMIIOHEHTHI CJIOKEHUS M BBIYMTAHHS, CBA3b MEXKIYy HUMH,
HaXO0XJCHHE CYMMBbI U pa3HOCTH, U3BMEHEHHE CYMMBbI U Pa3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHUS Y BBIYUTAHUSI.
YMHOXKEHUE U JieJIeHue, KOMIIOHEHThl YMHOKEHHUSI U JeJICHHUs, CBSI3b MKy HUMHU, YMHOXKEHUE
U CIIO)KEHHE B CTOJIOMK, JIEJICHHE YTOJIKOM, MPOBEPKa pe3yibTara C MOMOIIbI0 MPUKHUIKH H
o0paTHOTO JIEHCTBUSI.
IIepeMecTUTENBHBIA U COYETATEIbHBIN 3aKOHBI CIIOKEHUS U YMHOXEHHUS, PACIpPEACIUTEIbHBIN
3aKOH YMHOXXECHMSI OTHOCHUTENIBHO CJIOXKEHUS, O000CHO8AHUE aNcOPUMMOE  GbINOJHEHUS
apugmemuyeckux oeticmaull.
CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM
3anuch 4Kclia B BHUJAE CYMMbl pa3psIHBIX CJlaraeéMblX, MOPSIOK BBITIOJHEHUS JEUCTBUN B
BBIPDQXKECHUSAX, COJAEPKAILUX CTENEeHb, BBIYMCICHUE 3HAYEHUN BBIPAXKEHUW, COJEpKalIX
CTEIICHb.
YUucnoBble BbIpaXKEHUS
UucnoBoe BbIpaKEHUE U €ro 3HaU€HUE, NOPAIOK BBIIOJIHEHUS 1EHCTBUM.
Jlenenue c ocratkom
JleneHne ¢ OCTaTKOM Ha MHOXKECTBE HATYpaJbHBIX YHCEIl, CE0UCMEA OeNeHUsl ¢ OCMAMKOM.
[IpakTrueckue 3a1adn Ha JEJIEHUE C OCTATKOM.



CBolicTBa ¥ IPU3HAKH JIETUMOCTH

CBOICTBO JI€TUMOCTU CyMMBbI (pa3HOocTH) Ha yucio. [Ipusznaku aenumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaku odenumocmu Ha 4, 6, 8, 11. Jloxasamenbcmeo npuznakos oerumocmu. Pelienue
MPaKTUYECKUX 3a7a4 C MPUMEHEHUEM MTPU3HAKOB JAEIMMOCTH.

Pa3znosxenue uncna Ha TPOCTHIE MHOKUTEIN

[IpocThie u cocTaBHBIC YUCHA, peuiemo Ipamocpena.

Paznoxxenne HaTypajabHOTO 4YHCIAa HA MHOXHUTEIH, PA3JI0KEHHE Ha MPOCTHIE MHOMXKHUTEIH.
Konuuecmeo oOenumeneii yucna, aneopumm pasnodceHus 4ucia HA Npocmvle MHONICUMENU,
OCHOBHASI meopema apupmMemuxu.

AnreOpandeckuie BbIpaXeHHs

Hcnonb3oBanue OykB miisi 0003HAYEHHUS YHWCEN, BBIYHMCIECHHUE 3HAYCHHUS anreOpanveckoro
BBIpQ)KEHUSI, IPUMEHEHUE alNreOpanyecKux BBIPAXEHUHN JIJIs 3allMCU CBOMCTB apu(pMeTHUeCKHX
neicTBul, npeoOpazoBaHue anredpandeckux BhIpaKEeHUH.

Henutenu u kpaTHbie. [lenuTens M €ro CBOMCTBa, OOLIMN JENUTENb JBYX U 0OoJjiee 4uCed,
HauOOJIBIINKA OOLIUN JETUTENb, B3AUMHO MPOCTHIC YMCIIA, HAXO0XKICHHE HAUOOJBIIEro OOIIEro
nenutens. KpatHoe u ero cBoiicTBa, olliee KpaTHOE JIBYX U 0oJiee Yucel, HauMEHbIlee 001Iee
KpaTHOE, CIOCOOBI HAXOXKIEHUS HAMMEHBIIIET0 00IIET0 KPaTHOTO.

HpoOu.

OOBIKHOBEHHBIE APOOU

Honsi, yacte, 1pobHOE uncio, Apodb. [IpoOHOe ynciio Kak pe3ynbrar aeneHus. [IpaBunbHbIe U
HEMpaBWIbHbBIE IPOOHU, CMEIIaHHast IPoOb (CMEIIAaHHOE YHCTIO).

3anuch HATYpalbHOTO 4YHCIAa B BHUJE JIpoOM C 3aJaHHBIM 3HAMEHATeNeM, IMpeoOpa3zoBaHUE
CMEIIaHHOH ApoOH B HEMPABWIBHYIO Ip0Obh M HA00OPOT.

[TpuBenenue npodeit k 00meMy 3HamMeHaTeNn0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxxeHre W BBIYUTAaHUE OOBIKHOBEHHBIX NpoOed. YMHOXKEHHE W JieJIeHHEe OOBIKHOBEHHBIX
TpoOeH.

Apudmernyeckue 1eUCTBUSI CO CMEIIAHHBIMU APOOSIMH.

Apudmernyeckue A1eUCTBUS C JPOOHBIMHU YUCITAMH.

Cnocobvl payuoHanuzayuu 8bINUCIEHUL U UX NPUMEHeHUe NPU 8bINOTHEHUU OeUCEUl.
Jlecstuunble a1podu

[lenmass m ngpoOHas dyacTu necatTudHou aApoou. IIpeoOpasoBanue AECATUYHBIX JpoOEil B
0oObIKHOBeHHBIE. CpaBHEHHME JECATHUYHBIX JpoOei. CloXeHHWe M BBIYUTAHHE JECATUYHBIX
npobeii. OKpyIJIeHHE ACCATHYHBIX JpoOei. YMHOKEHHE W JIeJICHHE JECATHYHBIX JpoOci.
Ilpeobpaszosarnue 06bIKHOBEHHBIX Opodell 6 Oecamuunvle Opoou. Koneunvle u OeckoHeuHbvle
decsmuunvle OpooU.

OTHOILIIEHUE ABYX YHUCET

Macmtab Ha tuiane u kapre. [Ipomopruu. CBolicTBa mponopiuid, MpUMEHEHUE MPOTIOPIHI U
OTHOILEHUH NIPY PEIICHUU 3a]1a4.

Cpennee apuMeTHIECKOE YHCEN

Cpennee apudmerndeckoe n1ByX urceln. M3o00pakeHne cpeiHero apuMeTHIECKOTO IBYX YHCE
HAa YHUCJIOBOM mpsiMoil. PemieHne mnpakTUYeCKUX 3adad € MPUMEHEHHEM CPEJIHETrO
apupmetuueckoro. Cpednee apupmemuueckoe HeCKOIbKUX HUCE]L.

IIpoueHTHI

[Tonsitue mporieHTa. BeruucieHne mMpoIEHTOB OT YMCIA M YHUCIA TI0 W3BECTHOMY IPOIICHTY,
BBIpOKEHHWE OTHOIICHHS B TPOIECHTaX. PelleHne HECIOXHBIX TMPAaKTUYECKUX 3a7ad C
MPOIEHTaMHU.

JnarpaMmsl

CronbuaTsie 1 KpyroBbele quarpammsl. M3prneuenue nndopmarnuu u3z aguarpamm. HMzoopasicenue
ouUazpamm no YuUci08biM OAHHBIM.

PanmonansHbIie yncia

[TonoxxurensHble U OTpULIATEIbHBIC YHCIIA

N3o0pakeHnune 4ucen Ha YUCIoBOM (KoopanHaTHOW) ipsmoii. CpaBHeHHE uncesl. Moayib 4ucia,
reoMeTpuueckas HMHTepIpeTanus MOyl uucia. JIeHCTBUS ¢  MOJNOXKUTENbHBIMH U
OTpULIATEILHBIMU YHCIIaMU. MHOKECTBO LIEJIbIX YHCEIL.

[TonsiTe o paunMoHaNbHOM uMche. [lepsuunoe npedcmasgnenue 0 MHONCECMBE PAYUOHATbHBIX
yyces. JIeUCTBUS C pallMOHAIbHBIMU YUCIAMH.

Permenne TeKCTOBEIX 3a1a4



EnuHunel u3MepeHuii: UIMHBL, TUIOMaad, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBHUCUMOCTH
MEXIY €IWHHUIIAMH W3MEPCHUS KaXKIOM BEIMYMHBL. 3aBUCUMOCTH MEXKIY BEIUYMHAMMU:
CKOPOCTb, BpEMS, PAacCTOSIHUE; MPOU3BOJUTEIBLHOCTh, BpeMs, paboTa; IeHa, KOJIHYECTBO,
CTOMMOCTb.
3ajauu Ha Bce apuPMETUUYECKHE IEUCTBUS
Pemienne TexcTOBBIX 3amau apudmeruyeckuMm crnocobom. Vcnonb3oBaHue TaOIUI, CXEM,
YepTexel, IPyrux CpeACTB MPEACTABICHHS TAHHBIX MTPH PEIICHUH 3a/1a4H.
3amaum Ha IBUKEHUE, pabOTy U MOKYIIKH
Pemmenne HecNOXKHBIX 3a/ad Ha JIBIJKEHHE B IMPOTHUBOIOJIOKHBIX HAIMpPABJICHUSX, B OJHOM
HANPABJICHUU, JBIKEHUE [0 pEKe IO TEYCHHI0 W TMPOTHB TeueHHs. Pemienue 3agad Ha
COBMECTHYIO paboty. [Ipumenenue apobeii mpu perieHuu 3aaau.
3a/aum Ha YaCTH, JI0JIU, TPOLIEHTHI
Pemenue 3agady Ha HaXOXACHHE YACTH 4YMCIa M 4YMcia MO ero yactu. Pemienue 3amay Ha
TIPOIEHTHI U 07U, [[puMeHeHrne TPOTIOPIIHiA TPU PEIICHUH 3a7ad.
Jlornueckue 3amaun
Pemenue HeCHOXHBIX JIOTMYECKUX 3adad. Pewenue nozuveckux 3aday ¢ nomowwio 2paghos,
maoauy.
OCHOBHBIC METOJIBI PEIIECHUS TEKCTOBBIX 3a71a4: apu(hMETHUECKUH, TIepeOop BapHaHTOB.
Harnsannas reomerpus
@urypsl B oOkpyxaroriem mupe. Harnsaaslie npeacTtaBieHus o GUrypax Ha miIOCKOCTH: TpsimMasi,
OTpPE30K, JydY, YroJ, JIOMaHas, MHOTOYI'OJBHUK, OKPYKHOCTb, KpYr. UYeThIpexXyrojbHUK,
NPSIMOYTOJIBHUK, KBaapatT. TpeyroibHUK, 6udbl mpeyeoivhuxkos. Ilpasuivhsvie MHO20Y20NbHUKU.
N3o0paxkeHne OCHOBHBIX TeOMETpUYECKUX (DHUTYp. BzaumHnoe pacnonogicenue 08yX NPAMbIX,
08YX OKPYIHCHOCMEU, NPAMOU U OKpydscHocmu. JImuHa oTpe3ka, JoMaHOW. EAMHUIIEI H3MepeHus
mnbl.  [locTpoenue otpeska 3afgaHHOW uMHBL. Buasl yrmos. ['pagycnHas Mepa yria.
W3mepeHue 1 mocTpOeHUE YIiIoB ¢ MOMOIIBIO TPAHCIIOPTHUPA.
[Tepumerp mHOTOyrONbHUKA. [loHATHE TUTOMAMM GUTYPHI, CAWHHUIIBI U3MEPEHUS ILIOIIAITH.
[lnomane mnpsMoyroiabHUKa, KkBagpaTa. [IpubnmxeHHoe wu3MepeHue Iiomaan Quryp Ha
KJeTuaToit Oymare. Pagnosenuxue gueypul.
Harnsgaeie mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (QUTypax: KyO, mapajuiefenunea, npusma,
nupamuja, map, chepa, Konyc, nuausap. M3o0paxenue mpocTpaHCTBEHHBIX Guryp. Ilpumepuot
ceuenuti.  Mnoeoepannuxku.  Ilpasunvuelie  muocoepanHuku.  llpumepsl  pa3BepTOK
MHOTOTPAaHHUKOB, IIWJIMH]IPA U KOHYCA.
[Tonsitue o6bpema; enuHUIBI 00beMa. O0BEM MPSIMOYTOIBHOTO MapalieNenurneia, Kyoa.
[Tonsitue o paBenctBe Quryp. LlenTpanbHas, oceBas u seprkaivuas cummeTpun. M3o0pakeHue
CUMMETPHYHBIX (QUTYP.
Pemenune npakTryeckux 3aaad ¢ MpUMEHEHUEM MPOCTEHIIUX CBOUCTB PUTYD.
Hctopust maTemMaTuKu
llossnenue yughp, 6yxe, uepoenughos 6 mnpoyecce cuema u pacnpeoeiieHus NpPoOyKmMos Ha
llpesnem Bauoscnem Bocmoke. Cea3b ¢ Heonumuueckou pegontoyueti.
Pooicoenue wecmuoecamepuunoii cucmemul cuucienus. Ilosgnenue decamuunoti 3anucu
yucer.
Poowcoenue u paszeumue apugpmemuxu namypanouvix uucen. HOK, HOJ], npocmovie uucna.
Pewemo Spamocghena.
Ilosenenue Hyns u ompuyamenvHuvlx ducen 8 mamemamuke opeenocmu. Ponv Juogpanma.
Houemy (—1)(—I) = +17?
Ilpoou 6 Basunone, Ecunme, Pume. Omkpvimue oecamuunvix opodei. CmapuHiuvie cucmembl
mep. Hecamuunvie Opobu u mempuueckas cucmema mep. JI. Maznuyxuil.

Coaep:kanne Kypca MaTeMaTHKH B 7-9 kJaccax

Auredpa

Yucna
PanmonanbHble yncia
MHoxxecTBO panuoHalbHbIX uncen. CpaBHEHHME palMOHANBHBIX uwucen. JleWcTBus ¢
palMoHaIBHBIMU YUCTaMu. [lpedcmasnenue payuoHaibHo20 YUCia 0ecaimuidHol 0poovio.
HppaumonaibHble yncia
[TonsiTue uppanmroHanbHOro yucia. PacnoznaBanue uppannoHanbHbIX yncen. [Ipumepst



noKa3atenbeTB B anredpe. Upparmonansaocts uncia $. [lpumenenue B reomerpun. Cpaghenue
uppayuoranvhsix yucen. MHodxxcecmeo 0elucmeumenbHulX Yucell.

ToxnecTBeHHBIE IPEOOPA3OBAHUS

UucnoBbie 1 OYKBEHHBIC BHIPAKCHHUS

Brlpaxxenne ¢ mnepemeHHOW. 3HaueHHe BbIpaxkeHUs. [lojcTaHOBKa BBIpaKEHUH BMECTO
MIEPEMCHHBIX.

Ilenbie BeIpakeHUs

CrereHb ¢ HaTypaJbHBIM IIOKa3aTelleM M €€ cBoicTBa. [IpeoOpa3oBaHusi BbIpAKEHUH,
COJIEpIKaIllMX CTETIEHU C HATYpaJbHBIM MTOKA3aTeJIEM.

Opnnounen, MHorouseH. JlecTBUsS ¢ OJHOUYJICHAMH W MHOTOYICHAMH (CIIOKEHHE, BBIUMTAHUE,
yMHOKeHue). PopMyIibl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJApPaTOB, KBAJApPaT CyMMBbI U
pazHocTH. Pa3nokeHne MHOTOWIEHA Ha MHOXXHUTEIU: BBIHECEHHE OOIIero MHOXHTENS 3a
CKOOKH, 2pynnupoexa, npumeHenue @Gopmyn CoKpaujenHo2o YymHoxcenus. Keaopammuwiii
MpexuyieH, pa3nodcenue KeaopamHo20 mpexuieHa Ha MHONICUMEU.

JpoOHO-paliioHaNIbHBIE BEIPAKEHUS

Crenenb ¢ uensIM nokasareneM. [IpeoOpa3oBanue 1poOHO-IIMHENHBIX BBIPAXKEHUM: CIIOKEHHUE,
YMHOXXEHUE, JIeTIeHue. Aneebpauueckas opoow. [Jonycmumosie 3Ha4eHUus nepemeHHbix 8 OpoOHO-
payuonanvuvlx  evipaxcenusx.  Coxkpawenue  ancebpauueckux  Opobeui.  Ilpugedenue
aneebpaudeckux Opobeu Kk obwemy 3namenamento. /[leticmseus ¢ aneedpaudeckumu OpooOAmMuU:
CHIOJHCeHUe, 8blYUMAanUe, YMHOJICEHUE, OeleHUe, 8038e0eHUe 8 CENeHb.

IIpeobpaszosanue 8vipasiceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBaapaTtusie kopHU

Apubmerndyeckuii  KBaJpaTHBIM KopeHb. [IpeoOpasoBaHue BBIpaXXEHUH, COJEpPKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOXXEHHE, [I€JICHHE, BBIHECEHHE MHOMXHUTENS H3-1I0J 3HaKa KOPHS,
BHeceHue MHOHCUMEIsL NOO 3HAK KOPHSI.

VYpaBHEHHUS 1 HEPABEHCTBA

PaBeHncTBa

Yucnooe paBeHCTBO. CBOKCTBA YUCIOBBIX PaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUsT U KOpHSA YypaBHeHUs. [IpeocmasneHue O pasHOCUNLHOCMU YPAGHEHUI.
Obnacmov onpedenenus ypasuerus (001acms 0ONYCMUMbLX 3HAYEHUL NePeMEHHOLL).

JIuHeiiHOE ypaBHEHHE U €r0 KOPHU

Pemienne nuHeHbIX ypaBHEHUU. Jluneiinoe ypasnenue c¢ napamempom. Konuuecmeo rkopmeti
JIUHeUH020 ypasHeHus. Pewenue nunetiHblX ypasHeHUll ¢ NapamempoM.

KBaapaTHoe ypaBHEeHHE U €70 KOPHU

KBanpatueie ypaBHeHus. Hemonmubie KBajipaTHbIe ypaBHEHUS. [[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Popmyna KOpHEH KBaApaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PeunieHne KBaJpaTHBIX ypaBHEHUN:MCIIONb30BaHUE (QOPMYIBI  JUIsS
HaXOXJACHUSI KOPHEH, epaghuueckuii memoo peuienus, pasiodxtceHue Ha MHOMcumenu, nooobop
KOpHell ¢ ucnonvzoganuem meopemol Buema. Konuvecmeo kopheu K8aOpamuozo ypasHeHus 8
3aeucumocmu om e2o ouckpumurnanma. buxeadpamuvie ypasnenus. Ypasuenus, ceooumvie K
JUHEeUHbIM U Keaopamubim. Keadpamuvie ypasnenus ¢ napamempom.

JpoOHO-panoHabHbIC YpaBHEHUS

Pemenne mnpocTredmux ApOOHO-TMHEWHBIX YpaBHEHUU. Peuwtenue O0poOHO-payuoHanbHvix
VpAagHeHUl.

Memoowt pewenusi ypagHeHuu: Memoovl PABHOCUIbHBIX NPeoOPA306aHUl, Memod 3aAMeHbl
nepemenHotl, epaguueckuii memoo. HMcnonvzosanue ceolicmg QyHKYUull npu - peuileHuu
VpAagHeHU.

IIpocmetiwue uppayuonanvrule ypaguenus. YpagHeHus 6 Yeavlx Yuciax.

Cucremsbl ypaBHEHHUI

VYpaBHeHHE C IBYMs NEpeMEHHbIMU. JIMHEWHOE ypaBHEHHE C ABYMs NEpEMEHHBbIMU. [Ipamas
KaK epaghuieckas unmepnpemayus IUHeUH020 YPaeHeHUs C 08YMS NePeMEHHbIMU.

[Tonsatne cucremsl ypaBHeHM. Pemenue cucteMsl ypaBHEHUN.

MeTtonbl pelleHHus CUCTEM JIMHEMHBIX YpaBHEHMM C JBYMS IE€PEMEHHBIMM: 2epaghuuecKuil
Memoo, MemMoO CAONCEHUS, METOJ, TTOJICTAHOBKH.

Cucmembl TUHEUHbIX YPAGHEHUL C NAPAMEMPOM.

Hepasencrna



UucnoBsie HepaBeHcTBa. (CBoICTBA 4YHCIOBBIX HepaBeHCTB. [IpoBepka cropaBeIMBOCTH
HEPABEHCTB MU 33JJaHHBIX 3HAUYEHUSX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporme u Hectporue HepaBeHCTBA. (Obracms onpedeneHus
HepaseHcmea (001acmb 0ONYCMUMbLX 3HAYEHUL NePeMEeHHOLL).

Pemenve nuHEeHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u e2o pewienus. Pewenue keadpammuvix HepageHcme: UCNOIb308AHUE
ceoucme u epaguka KeaopamuyHou @OYHKYUu, Memoo UHMEPBanos. 3anucb peuieHus.
K8AOPAMHO20 HepaBeHCmada.

Pewenue yenvix u OpooHO-payuoHanbHbiX HepaseHCcme MemooOoM UHMEPBATO8.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OAHOW TMepeMeHHOW. PemieHue cucreM HEpaBEeHCTB C OJHOM
NEPEeMEHHON: JIMHEHHBIX, Keadpammusix. M300paxeHne pelieHus CUCTEMBl HEPABEHCTB Ha
YHUCIIOBOM MPSIMOi. 3aNTUCh PEIlIEHUs] CUCTEMBI HEPABEHCTB.

OyHKIMH

[lonsiTne pyHkuum

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DopmupoBaHUE NpPEICTaBIECHUN O METalpeIMETHOM
HNOHATHH «KOOpAuHaThl». CrnocoObl 3anaHus (QYHKUMNA: aHaTUTHYECKHM, Trpaduueckuii,
tabnnuHblid. ['papuk ¢ynkuuu. [Ipumeps! GyHKIUH, MOIydaeMbIX B MPOLECCE HCCIEIOBAHUS
Pa3IUYHBIX pealbHBIX MPOLIECCOB M pelleHus 3aaad. 3HaueHue ¢GyHKuuMu B Touke. CBoMcCTBa
dbyHKIUi:  o0yiacTh  ONpeJeNieHHs,  MHOXKECTBO  3HAUEHUU,  HYIH,  IPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  YeMHOCMb/HeYemHOCmb, TIPOMEXYTKH BO3pacTaHUsT ©  yObIBaHUA,
HauOoJbIIIee U HaUMEHbIIee 3HaueHus. MccnenoBanue GyHKINUU 1O €€ rpaduky.
Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢hynxyuu. Kycouno 3adanmnvie hynkyuu.

Jluneiinas QyHKIIUS

CaoiictBa U rpaduk JUHEWHON (QyHKUMU. YTriaoBod KoapduuueHt npsmoil. Pacmnonoxenue
rpaduka TUHEHHON (YHKIMU B 3aBUCHUMOCTU OT €€ YIJOoBOro Ko3(pQuiueHTa U cBOOOIHOTO
uneHa. Haxoowcoenue xkoapuyuenmos nuHelunou @yHKYuu nO  3aA0AHHBIM  YCAOBUIM:
NpOXodHcOeHUe NPAMOU yepe3 08e MOUKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEeHUe NPAMOL
yepe3 0AHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOU.

KBanpatuunast pyHKIus

CeoiictBa u rpaduk KBaapaTuyHod ¢yHKuMU (mapabona). [locmpoenue epaguxa
Kkeaopamuunou @ynxyuu no moukam. HaxoxneHue Hylneld KBaJpaTUYHOW (QYHKIIUH,
MHOXMCECEa 3HAYEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKOE8 MOHOMOHHOCTIU.
ObpatHasi IpONOPUUOHAIBHOCTD. I paguku ¢hynkyuii. [locnenoBaTenbHOCTH U IPOTPECCUM
HucnoBasi mociienoBaTenbHOCThb. [IpuMepbl YHMCIOBBIX MMOCIEIOBATENBHOCTEN. becKOoHEUYHbIE
NOCNIEIOBATENIbHOCTH. ApudMeTHueckass Tmporpeccuss W ee cBoiicTBa. ['eomerpuueckas
nporpeccusi. Popmyna obwe2o uneHa u CcymMmvl NNEpeviX UNEHO8 apugmemuuecko u
eeomempuueckoli npozpeccuti. Cxo0amasicsa 2eomempudeckas npoepeccus.

Pemntenne TekCcTOBBIX 3a/1a4

3agaun Ha Bce apuPMeTUIECKUE ICHCTBHS

Pemenne TekcTOBbIX 3aaauy apudmernueckum crocodom. Hcmonb3zoBaHue TaOIMUI, CXEM,
yepTexel, Ipyrux CpeAcTB NPeJCTaBICHHs TaHHBIX MTPU PEIICHUH 33/1a4u.

3aaum Ha JBUKEHUE, pabOTy U MOKYIKH

AHanu3 BO3MOXHBIX CHUTyallMid B3aMMHOTO pAaCIOJIOKEHUS OOBEKTOB MpPU HX JBUKEHUH,
COOTHOILIEHUSI 00bEMOB BBITIOJHAEMBIX PabOT MpU COBMECTHOM pabdore.

3aaum Ha YacCTH, JI0JIU, TPOLIEHTHI

Pemenne 3amau Ha HAaXOXKACHWE YacTH YMCIA W 4YHCIA MO €ro yacTu. PemieHue 3agad Ha
IPOLEHTHI U 10au. [IpuMeHeHne mponopuuii Npu peleHU  3a1au.

Jlornueckue 3amaun

Pemenne nornueckux 3anad. Peuwenue n02uyeckux 3a0ay ¢ noMowwbio epaghos, maobauy.
OcCHOBHBIE METOJBI PEIICHUs] TEKCTOBBIX 3a]a4: apu(METHUYEeCKHid, anredpandeckuii, mepedop
BapUaHTOB. [lepsuunvle npeocmasieHus 0 Opy2ux Memooax peulenus 3a0a4 (ceomempudecKue u
epaghuueckue memoovl).

CratucTtuka u Teopusi BEpOSITHOCTEN

Craructuka

TabnuyHoe u Tpaduyeckoe MPEeCTaBICHUE NAHHBIX, CTOJOYAThIE U KPYrOBbIE UATPAMMBI,



rpaduky, TPUMEHEHHWE auarpaMMm W TpaduKOB Ui ONHUCAHUS 3aBUCUMOCTEH pPeaslbHBIX
BEJIMYMH, W3BIIeUYeHUE HHPOpMAIMU U3 TaOmuI, auarpamMm u rpadukoB. OmucarenbHbIC
CTaTUCTUYECKHE TIOKAa3aTeIN 4YHCIOBBIX HAOOPOB: cpeaHee apudmerndeckoe, Mmeouawd,
HauOoJblllee W HauMMEHbLIEE 3HadeHWs. Mepbl pacceuBaHuUs: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHEeHUe.

CnyvaitHas W3MEHYHMBOCTh. M3MeHYMBOCTP TpH U3MEpeHHsX. Pewarowue npasuia.
3axkonomepHOCmU 8 USMEHUUBBIX BENUUUHAX.

Crnyuaiinbie cOObITHS

CrnydJaifHple OMBITHI  (IKCIIEPUMEHTHI), JJEMEHTapHbIE CIIy4yallHble COOBITHS (MCXOBI).
BepositHocTn  snemeHTapHBIX  cOObITHMH. COOBITHS B CIyY4alHBIX OJKCIEPUMEHTax U
ONaronpuATCTBYIOIINE AJIEMEHTapHbIe COObITHS. BeposiTHOCTH ciiydaltHBIX COOBITUNA. OTBITHI €
PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUSAMH. Kilaccmueckue BEpOSTHOCTHBIE ONBITHI C
HCITOJIb30BaHNEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowvio ouazpamm Jiliepa.
IIpomueononooicnvie cobvimus, obveounenue u nepecedenue coovimuii. Ilpasuno cnoowcenus
séepoamuocmeu. Cnyyaunwviii 6vlbop. Ilpedocmaeénenue skcnepumenma 6 6ude Oepesa.
Hesagucumvie  cobvimus.  Ymnoowcenue — eeposimnocmeti  He3a8UCUMBIX  COObIMULL
IlocneoosamenvHuvle Hezasucumvle ucnvimanus. llpeacTaBieHne 0 HE3aBUCUMBIX COOBITHSX B
KU3HU.

Onemenmol KoMOUHAMOPUKU

Ilpasuno ymmuooicenus, nepecmanosxu, axmopuan uucia. Coyemanusi u Yucio couyemaHull.
@opmyna uucna couemanui. ITpeyeonvnux Ilackana. Onvimvl ¢ OOABWUM — YUCTIOM
PABHOBO3MOMNCHBIX DNIEMEHMAPHBIX coObimull. Bbluucienue eeposmHocmell 6 ONbLIMAX C
npumMeHenuem KOMOUHamopuwvlx Gopmyn. Hcenvimanus Bepuyninu. Ycenex u  meyoaua.
Beposamnocmu cobvimutl 6 cepuu ucnvimarnuti bepnynnu.

Cryuaiinvie genuuunbsl

3nakomcmeo co CryYyauHbIMU GEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHBIX CHYYAUHBIX
eenuyuH. Pacnpedenenue  geposmuocmen. Mamemamuyeckoe  oocudanue. Ceolicmea
mMamemamuydeckoeo — oxcuoanus. [lonamue o 3axkone Oonvuwux  yucen.  HMsmepenue
eeposimnocmei. Ilpumenenue 3axona OONLWUX YUCel 8 COYUONIO2UU, CMPAXOBAHUU, 8
30pagooxpanenuu, obecneyeHuy 6e30NacHOCMU HACeNeHUs 8 UPe36bIYAUHbIX CUMYAYUSIX.
['eomertpus

I'eomerpuueckue Gurypst

Ourypsl B TEOMETPHUH U B OKPY>KAIOIIIEM MUPE

I'eomerpuueckas ¢urypa. DopMupoBaHHE TMPEACTABICHUA O METANPEIMETHOM TMOHSATUU
«purypay.

Touka, nuHUS, OTPE3OK, MpsiMasi, JIyd, JIOMaHas, IJIOCKOCTb, yroji, OMCCEeKTpuca yria U ee
CBOICTBA, BUJIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cumMeTpus reomeTpudeckux Guryp. LleHTpanbHass CHMMETpHUS T€OMETPUICCKUX

duryp.

MHOTrOoyroasHUKu

MHOroyroipHUK, €ro DJJIEMEHTBl W  ero  CBoicTBa. Pacmo3HaBaHWE  HEKOTOPBIX
MHOTOYTOJIbHUKOB. Bbinykivle u HegblnyKible MHO20y2o bHuKy. [IpaBuIbHbIE MHOTOYTOJIBHUKHY.
Tpeyronbuuku. Bpicota, Menmana, OucceKTpuca, CpeIHSsA JIMHUS — TPEYTOJbHHKA.
PaBHOOEpEHHBIN TPEyroJbHUK, €r0 CBOWCTBA M NMPHU3HAKU. PaBHOCTOPOHHUIN TPEYroJbHUK.
[IpAMOYTrOnBHBIN,  OCTPOYIOJBHBIM, TYIOYIOJIbHBIM  TPEYrOJbHMKM. BHemHue  yribl
TpeyroibHuKa. HepaBeHCTBO TpeyroibHHKA.

Uerbipexyronpauku. [lapamienorpamm, pomO, TNPSIMOYTONBHHUK, KBajpar, Tparenus,
paBHOOenpenHass  Tpamenms. CBoWcTBa W TNPU3HAKM  HapajuieiorpamMmma,  pomoa,
psIMOYTOJILHUKA, KBaJIpaTa.

OKpyX HOCTB, KpyT

OKpYyKHOCTB, KPYT, UX DJIEMEHTBI U CBOMCTBA; LIEHTpaJIbHbIE U BIHUCAaHHbIE yIibl. KacarenbHas
U cekywas X OKPYKHOCTH, ux ceoticmeqa. BrnucaHHble U ONHUCAaHHBIE OKPYKHOCTH JUIS
TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPABUTbHBIX MHO20Y20lbHUKOS.

['eomerpuueckue GUrypsl B IPOCTPaHCTBE (OOBEMHBIE TENA)

MHnoeoepannuxk u ez2o snemenmsl. Hazeanus MHO202paHHUKO8 C pDA3HBIM NONONCEHUEM U
Konudecmeom eparei. llepBudHbIe TPEACTABICHHUS O MHUPaMHIE, NapaUieNenunesae, mpusMe,
cdepe, mape, MWIMHAPE, KOHYCE, UX AIEMEHTAaX U MPOCTEHIIINX CBOMCTBAX.



OTtHomeHus

PaBencTBo duryp

CBoiicTBa paBHBIX TPEYTOJLHUKOB. [Ipr3HaKku paBeHCTBA TPEYTOJIBLHUKOB.

[TapamnenbHOCTh NPAMBIX

[Ipu3Haku 1 CBOMCTBA MapallIeNbHBIX NPAMBIX. Akcuoma napannenrvhocmu Eexnuoa. Teopema
Daneca.

[leprieHIUKysIpHBIE TPSIMBIE

[Ipamoit  yron. Ilepnenaukynsap k 1npsmoil. Hakionnas, npoekuus. CepeauHHbIN
NEPIEHIUKYISP K 0Tpe3Ky. Ceolicmea u npusHaxu nepneHOUKyIApHOCmU.

Ilooobue

IIponopyuonanvrvie ompesxu, nooooue gueyp. [looobnvie mpeyeonvruxu. [Ipusnaxu noooous.
B3aumHoe pacrnonokeHue npsiMoit U OKPY>KHOCTH, 08YX OKPYHCHOCHEU.

W3mepeHus U BEIYUCIEHUS

Benuunnbl

[Tonstue Benuuunel. [{nuna. M3mepenue nnvnbl. EnuHune n3Mepenns JiuHbl. Bennunna yria.
I'panycHas mepa yria.

[lonsitie o miomaau Tiocko (urypsl U ee cBoicTBax. M3mepenue miomaned. EauHUIb!
HU3MEPEHHUS TUTOLIAH.

[IpencraBnenue o6 oOvemMe U ero cpoiictBax. M3mepenune oObema. EnuHuLBI H3MepeHUs
00BEMOB.

W3mepenus u BBIYUCIIEHUS

NHCcTpyMEeHTBl AJii U3MEpPEHUW M TNOCTPOCHUM; HU3MEPEHUE W BBIYUCIEHUE VYIJIOB, UIMH
(paccrostamif), miomanei. TpuroHomerpudeckue (yHKIIMU OCTPOrO yria B MPSIMOYTOJIHLHOM
TpeyroidbHuKe 7TpucoHomempuueckue @QyHKyuu mynoz2o yena. BbIUUCICHHE AIEMEHTOB
TPEYTrOJIbHUKOB C MCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. DOopMyibl IUIOMAaAN
TPEYroJibHUKA, MapajjeiorpaMMa U €ro YacTHBIX BHAOB, (POPMYJbI JJIUHBI OKPYKHOCTH H
wiomaay kpyra. CpaBHeHue u Beraucienue miomaneit. Teopema [ludaropa. Teopema cunycos.
Teopema kocumycos.

Paccrosinus

Paccrosinne Mexay ToukaMu. PaccTosiHMe OT TOUKM 10 MNpsAMOW. Paccmosinue medxncoy
Queypamu.

I'eomerprueckre nocTpoeHus

['eoMeTpudeckue MOCTPOCHUS JUISl WIUTFOCTPAIIMKA CBOMCTB T€OMETPUYECKHUX (DUTYP.
NHcTpyMeHTBI ISl MOCTPOEHUM: LMPKYJb, JIMHEHKA, YroJlbHUK. [Ipocmeuuiue nocmpoenus
YupKyiem U JUHEUKOU. NocmpoeHue OUCCeKmpUchl yeid, NepneHOUKyiapa K Npsamou, yeiud,
PABHO20 OAHHOMY),

Ilocmpoenue mpeyeorbHuUKo8 no mpem CMOPOHAM, O8YM CHOPOHAM U Y2ly MedHcoy HUMU,
CMOpOHe U 08YM NPUNEHCAWUM K Hell YeLaM.

lenenue ompesxa 6 0aHHOM OMHOULEHUU.

['eomeTpuueckue npeoOpa3zoBaHus

[IpeobpazoBanus

[Tonsitue mpeoOpaszoBanus. I[IpeacraBieHne o MeTanpeIMETHOM TMOHSATUU «IIPEOOpPa3OBAHUEY.
Iloooobue.

JBuxeHus

OceBass M LEHTpaJibHasi CUMMETPHUS, HOBOpom U NapaienvbHulii neperoc. Kombunayuu
08UNICEHUI HA NIOCKOCMU U UX CBOUCMEA.

BekTopsl ¥ KOOpAMHATHI HA IJIOCKOCTH

Bexkropsl

[TonsiTue BekTOpa, ACUCTBHS HAJ BEKTOPAMH, HCIIOIH30BAHUE BEKTOPOB B (PU3UKE, pa310diCceHle
8eKMOpA HA COCMABAIOWUE, CKATAPHOE NPOU3eedeHuUe.

Koopaunatsi

OcCHOBHbBIE TOHATUSA, KOOPOUHAMbL BEKMOPA, pAcCmosiHue medcoy mouxkamu. Koopounamol
cepeOuHvl ompeska. Ypaeuenus gueyp.

Ilpumenenue 6ekmopos u KoopoOuHam OJis peuleHuss NPOCMeuUux 2e0MempudecKux

3a0au.

Hctopus maremaTuku

Bosuuxnosenue mamemamuku xax Hayku, smansi ee pazeumus. (OcHOHble pa3oenbl



Mamemamuku. Boloarowuecs mamemamuku u ux 6xnao 6 pazeumue HayKu.

beckoneunocme mmnooxcecmea npocmuix uucen. Hucna u onunsl ompeskos. Payuonanvhvie
yucna. [lompebnocms 6 uppayuonanvruix yuciax. Llxona [ugazopa

3apooicoenue ancebpol 6 Heopax apugpmemuru. An-Xopesmu. Podwcoenue OYKeeHHOU CUMBOTUKUL.
Il. ®epma, ©. Buem, P. Jlexapm. Hcmopus eonpoca o Haxoxcoenuu ¢Qopmyn KopHel
aneebpaudeckux ypasHeHut cmenetet, bonvuiux yvemvipex. H. Tapmanws, /[oxc. Kapoano, H X.
Abenv, 3. I'anya.

llosenenue memooa KoopOunam, NO360JAOWE20 NEPesoOUMsb ceomMempuieckue 00beKmol Ha
a3viK aneeopwl. llossnenue epaguxos pynxyuii. P. [exapm, Il. @epma. [lpumepvt pazniuurvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o kponuxax, uucia Dubdbonayuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuU4ecKol npocpeccuu.

Hcmoxu meopuu eepossmuocmeti. cmpaxogoe oeno, azapmuvle uepwl. 11. @epma, bB.Ilackanw, A.
bepuynnu, A.H.Koamozopos.

Om 3emnedenuss k ceomempuu. Ilugpacop u eco wrxona. Panec, Apxumeo. Ilnamoum u
Apucmomens. Ilocmpoenue npasunvhvix MHO20Y20abHUKOS. Ipuccexyus yena. Keaopamypa
Kkpyea. Yoeoenue kyoa. Mcmopus uucna n. 3onomoe ceuenue. «Hauanay Esexiuoa. JI Diinep,
H.U.Jlobauesckuii. Hcmopus namoeo nocmynama.

LI'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCINU OKPYHCAIOUE20 MUpA.
Acmponomusi u eceomempus. Umo u kax y3umanu Auaxcacop, Dpamocgen u Apucmapx o
pasmepax Jlynol, 3emau u Connya. Paccmosinua om 3emnu 0o Jlynvt u Connya. Hzmepenue
paccmosanusi om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii, I1.J1.
Yeoviues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuka 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u HABUAYKUX HAVK,
pazsumue poccutickoz2o gnoma, A.H. Kpuvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

Conep:xanue yueOHOro MaTepuaJia 1o Kjiaccam o0y4eHusl.
S kinace

1. Harypanbnsbie uncna.

HlecsatuuHas cuctema cuucieHus. YUuciioBble U OyKBEHHBIE BBIPAKEHHUA. SI3BIK T€OMETpPHUYECKHX
pucyHkoB. [Ipsmas. Otpesok. JIyu. CpaBHeHue orpe3koB. JlnHa oTpeska. Jlomanas. KoopanHatHblid
ayd. Okpyrienue uucen. [Ipukuaka pe3ynbTaToB NE€UCTBHI. BbluncieHMe ¢ MHOTOYHMCIECHHBIMH
yucinamu. [IpsmoyronbHuk. @opmynsl. 3akoHbl apU(METUYECKUX JEUCTBHHA. Y paBHEHUS.
YapoiuieHue BoipakeHnil. MarteMaTuueckuil si3bIk. Marematuyeckast MOJENb.

OcHoBHas 1edb - (GOPMUPOBAHHE MPEACTABICHUM O LEIOCTHOCTH M HEMPEPHIBHOCTU HAYAJIbHOTO
Kypca MaTeMaTHKH; O JECATUYHON CHCTEME HCUUCIIEHUS; O KOOPAUHATHOM JIyde, 00 YpaBHEHHUAX; O
OpsIMOW, OTpE3Ke, JJOMAHHOM, Jy4ye, NPSIMOYIOJbHUKE; OBJAJEHUE YMEHHEM CPaBHHMBATh OTPE3KH,
HAXOJAUTh JUIMHBI OTPE3KOB, COCTABJIATH (POPMYJBI MO YCIOBHIO 3aJa4M; YIPOIIaTh OYKBEHHBIE
BBIPAKEHUS;

BBITIOJHATH BBIYMCIIEHUS C MHOTO3HAYHBIMHM YMCIIAMU; pellaTh YPaBHEHMSI; Pa3BUTHE JIOTUYECKOTO,
MaTEeMaTH4YE€CKOTO MBIIUICHUS U UHTYHUIIMH, TBOPUYECKUX CIIOCOOHOCTEN B 00JaCTH MaTEeMAaTHKH.

2. OObikHOBeHHBIE ApoOu. Jlenenne ¢ octaTkoM. OOBIKHOBEHHBIE ApoOH. OTHICKAaHWE YacTH OT
LEJIOro U 1eNoro mno ero yactu. OCHOBHOE CBOMCTBO JpoOu. [IpaBuiibHbIE M HENpaBUIIbHBIE TPOOH.
Cwmemannbie yncna. OKpy’HOCTb U Kpyr. Cll0KeHUE ¥ BBIYUTAHUE CMELIAaHHBIX YHCEN. Y MHOXKEHUE
U JieTieHue OOBIKHOBEHHBIX ApoOei Ha HATypaabHOE YHCIIO.

OcHoBHas 11e71b - (HOPMUPOBAHUE MPEACTABICHUNH 00 OOBIKHOBEHHBIX IPOOSIX, MPABMIBHBIX JAPOOSX,
HENPABWIbHBIX JIpO0sX, CMEIIAHHBIX YHCEI; O KPYre M OKPYXKHOCTH, UX paguycax U JUaMeTpax,
OBIIQJICHUM YMEHHEM OTBICKaHHsI YAacCTH, CJOXXEHHE W BbIYMTAHHE OOBIKHOBEHHBIX JpoOei u
CMEIIAHHBIX YHUCEJI, YMHOXEHUE U JeJIeHHEe OOBIKHOBEHHBIX JpoOell Ha HaTypaJbHOE YHCIIO;
HaBbIKaMU JEJIEHUS C OCTATKOM, IPUMEHEHHSI OCHOBHOI'O CBOWCTBA JIpOOH.

3 . Teomerpuueckue ¢urypsl. Omnpenenenue yrina. Pa3epHytbiii yron. CpaBHEHHE YIJIOB
HajoxxeHneMm. M3mepenue yrioB. buccekrpuca yrma. TpeyronpHuk. Ilnomans TpeyroyibHHKA.
CaoiicTBO yrioB TpeyrojbHuka. Paccrosinue mexay toukamu. Macmral. PaccrosiHue ot TOYkd 110



npsmoii. [lepnenaukynspusie npsimeie. CepeauHHbIN nepneHauKymsap. CBOMCTBO OMCCEKTPHUCHI yTJIa.
OcHoBHast 1enb - (opMUpoOBaHME TPEACTABICHWA O Pa3BEPHYTOM yrie, OHWCCEKTpHCe YIIia,
FEOMETPUUECKON (Urype, TpeyroJbHUKE, PAaCCTOSHHUEM MEXIY JIBYMsI TOUKAMU M PACCTOSHUU OT
TOYKH JI0 TIPsIMOi; (pOpMHUpOBaHWE YMEHHI HAWTH PACCTOSIHHE MEXIY JBYMSI TOYKAMH, NMPUMEHSS
MacIITad; MOCTPOUTHh CEPEAMHHBIN MEPHEHAUKYISIP K OTPE3KY; PEUIUTh T€OMETPUUYECKHUE 3a]lauu Ha
CBOMCTBO OHMCCEKTPUCHI yTjia; OBJIAJICHHE YMEHHEM CpPaBHEHUS W U3MEPEHHS YIJIOB, IMOCTPOCHHUE
OMCCEKTPUCHI yria W Ppa3IUYHBIX BHUJOB TPEYTrOJILHUKOB; OBJIQJICHUE HABBIKAMHU HAXO0XJICHUS
IUIOIIAIU TPEYTOJIbHUKA TI0 (PopMysie ¢ MPUMEHEHUEM CBOMCTB YIJIOB TPEYTrOJbHUKA MPU PEIICHUU
3a/1a4 Ha [MOCTPOCHHE TPEYTOJIbHUKA.
4. Nlecatuunbie npobu . [loHarwe necatuyHod npobw. UTeHHWe W 3amuch OECATHUYHBIX IpOOeH.
YMHOXeEHHE U JelieHne aecaTudHbix aApooeit Ha 10,100,1000 u 1.1. [lepeBoa BeTWYWH W3 OJHHUX
eaunuil B Apyrue. CpaBHeHHE JECATUYHBIX ApooOeil. CioxkeHne M BhIUMTAHUE ACCSITHHHBIX JPOOECH.
YMHOXKEHUE U JAelieHne JecaTHUHbIX apobeit. Ctenens uncna. Cpennee apudmerndeckoe. Jlenenue
JNECATUYHON TpoOM Ha HaTypalibHOE uucio. JleneHune ASCATUYHON ApOOM Ha NECITUUYHYIO IPOOb.
[TonsTne mponeHTa. 3a1a4ynd Ha OPOLEHTHI. MUKPOKaIbKYIISTOP.
OcHoBHas 1enb - GOpMUPOBAHUE NPEJCTABICHUN O JECATUYHON APOOU, CTENEHU YKCIia, TIPOLEHTE;
dbopMHupoOBaHNE yMEHUW YTEHUS U 3alUCU JECATUYHBIX JpoOei, mepeBojia BEIUYUH B JAPYTHE
CIMHUIBI HM3MEPEHMS, MOJIb30BAaHUA MHUKPOKAIBKYJISATOPOM; OBJIAJICHUE YMEHHEM HAXO0XKICHUSA
CpeIHEro apu(PMETHYECKOTO 4YHCEeN, CpPaBHEHUS JIECATHYHBIX JpoOei; OBJIaJlecHUEe HaBBIKAMHU
YMHOKEHUS, IENCHUS, CII0)KCHUSI M BBIYUTAHUS JIECATUYHBIX TpOOEH, HaBbIKAMU PEIICHUs] TPUMEPOB
Ha Bce apudmeTnueckue IeHCTBUS, pEIICHUS 3a]]a4 Ha TTPOLIEHTHI.
5. Teomerpuueckue tena.llpsamoyronpHblii  mapamienenunea. PasBepTka  IpsIMOYTOJIBHOTO
napasuienenumnena. O0beM IpsIMOYTOIBHOTO Mapalieenune/a.
OcHoBHas 11e1b -(POPMUPOBAHKE MPEJCTABICHUN O MPSMOYTOJILHOM TapajulieNienumesie, O IIomaan
noBepxXHOCTH, 00 o0ObeMe; OBJIaJIEHHEe YMEHHEM TIOCTPOCHUS pPa3BepTKH MPSMOYTOJILHOTO
napajuieNienuIie/ia; OBJiaJeHue HaBbIKaMU HaX0XKJICHHUS 00beMa MPSMOYTOJIBHOTO Mapasuielienune/a.
6. BBenenue B BeposITHOCTh. JlocTOBEpHbBIE, HEBO3MOXKHBIE U cly4yaiiHble coObITHA. KoMOMHATOpHBIE
3a7a4H.
OcHoBHas 11eb - (GOPMHUPOBAHHE MPEACTABICHUN O JTOCTOBEPHBIX, HEBO3MOXHBIX, CIIyYailHBIX
COOBITHAX; OBJIAJICHUE YMEHHEM COCTaBJISITh JIEPEBO BO3MOXKHBIX BAPUAHTOB; OBJIAJICHHE HABBHIKAMU
pelieHus MPOCTEHIIINX KOMOMHATOPHBIX 3a71a4.
7. [ToBTOpEeHUE O BCEMy KypCy U KypCy HadaJIbHOM 1IKOJbI .OCHOBHAs LIETb -
00001IeHe U CUCTeMaTH3allds 3HAHWW OCHOBHBIX TEM MAaTeMAaTHKH 32 KypC HayaJbHOW IIKOJIBI
(BHayase y4eOHOro rojma) W 3a Kypc MaTeMaTHKH 5 Kjacca C PEIICHUEM 3aJa4 IOBBIIICHHON
CJI0KHOCTH;
dbopMupoBaHHEe MOHUMAHUS BO3MOKHOCTH HCIIOJIB30BaHUS NMPUOOPETEHHBIX 3HAHWN W YMEHUH B
MIPAKTUYECKOU IESATEITBHOCTH U TOBCETHEBHOM )KU3HM.

6 kJaacc.

1. TloBTOpeHue 3a Kypc 5-oro Kiacca.

[ToBTOpEeHME MaTepuaia, MpOUJEHHOTO B Kypce 5-0ro Kiacca.
OcHogHas uenw:

O TOBTOPHUTH apU(PMETUUECKHUE TCUCTBUSA C JECATUUYHBIMU APOOSIMH;

O BCIIOMHHUTb YMEHHS U HAaBBIKU I10 PELICHUIO YPAaBHECHU;
O IOBTOPUTH PELICHUE 3a7a4 HA YaCTH, HAa IBUKCHMUE;
O IOBTOPUTH IOHITHUE «IIPOLEHT», PEIICHHE 3a7a4 HA IIPOLECHTHI.

2. IlomoXuTenbHBIE U OTPHULATCIbHBIC YHCJIA. KOOp,Z[I/IHaTBI.

[lenpie yMcna: MOJOKUTENbHBIC, OTPUIIATEIbHbIE U HYJIb. Moayab (a0CONOTHAS BEIWYMHA) YKCTIA.
CpaBHeHUE pallMOHATBHBIX Yncel. ApudMeTHIecKre JEeHCTBUS C pallMOHATBHBIMU YHCIIAMU.
UucnioBbie BRIpaXKECHHUSI, TOPSIOK JEHCTBUN B HUX, UCIIOJIB30BAaHUE CKOOOK. 3aKOHBI apr(PMETHICCKUX



JEUCTBUI: IEPEMECTUTEIIbHBIN, COYETATEIbHbIN, PACTIPEICIUTEIbHBIN.

IToBopoT, oceBasg m neHTpanbHass cuMMeTpun. KoopauHaThl, KOOpIAMHATHAS IUIOCKOCTh. UHMCIIOBBIE
IIPOMEKYTKH.

OcHoOBHas LIEJIb:

BbIpa0OTATh HAaBbIKA YTEHUS U 3aIIMCH OTPHULIATEIbHBIX YHCEIT;

HAaBBIKM [10 CPAaBHEHUIO OTPULIATEIIBHBIX YUCEIL, IIOJOKUTEIBHBIX U OTPULATEIbHBIX YHACET;
YMEHHE CKJIAJIbIBATh, BBIYUTATh, YMHOXKATh U JIECJINUTH ITOJIOKATEIBHBIC U OTPULIATEIIBHBIC YNCIIA;
apugMeTHIecKe IeHCTBUS C OTPULATEIBHBIMU YHCIIAMU;

3HAKOMCTBO C ITOHSITHEM a0COJIIOTHAS BEJIMYHMHA qucia,

3HAKOMCTBO C TE€OMETPUUYECKUMHU TMPEeOOpa3oBaHUSIMHU: IMOBOPOTOM, OCEBOM M IIEHTPaJIbHOM
CUMMETPHSIMH,
O HaBBIKU M0 HAXOXKICHUIO KOOPAMHAT YUCIIa Ha KOOPJIUHATHOM MIIOCKOCTH.

oo oo oo

3. IlpeobOpa3oBanne OYKBEHHBIX BBIPAKCHHNA. YTPOIIEHUE BBIPAKEHUH, pPACKPBITHE CKOOOK
(mpocreiiiue ciydan). AJITOpUTM PEIICHUS YpaBHEHHS] MEPEHOCOM CJaraéMbIX W3 OIHOW YacTH
YpaBHEHHUS B IPYTYIO.

Pemenne TekCTOBBIX 3ahay ajreOpaMyeckuM METOJOM (BBbIIEIEHHE TPEX Ppa3JIUYHbIX 3TaIloB
MaTEMaTH4YECKOTO MOJECINPOBAHMS).

Pemenre AByX OCHOBHBIX 3aJa4 Ha JIpOOH.

Harnsanele npencraBienus 006 OKpy>KHOCTH, Kpyre, 1ape, chepe.

OcHoeéHasn ueb:

O OTpabOTKa yMEHUH M HABBIKOB IO YINPOLIECHUIO aNreOpandecKuX BBIPAXKEHUN (CIOXKEHHE U

BBIYMTAHUE OJTHOWICHOB);

O YMEHHE PacKpBITHs CKOOOK;

O pPa3BUTHE HABBIKOB IO PEIICHUIO YPAaBHECHUH IIEPEHOCOM CJIaraeMbIX M3 OJTHOM YaCTH ypaBHEHUS B
APYTYIO;

0 3HAKOMCTBO yYalIMXCs C PEIICHUEM TEKCTOBBIX 33J1ad alireOpanvdecKuM CriocoO0M;

O HaBBIKH 10 PEIICHUIO JIBYX THUIIOB 33]1a4 Ha IpOOH;
O 3HAKOMCTBO C T€OMETPUUYECKUMHU (PUTYypaMu: OKPY>KHOCTB, KpYT, ap, cdepa.

4. JlenuMOCTh HaTypasbHBIX uucend. Jlenutenu u kpatHble. JlenMMOCTh MPOU3BENICHUS, CYMMBI U
pasHoctu uncen. [Ipusznaku genumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u coctaBHbie uKcna. Paznoxenue
HATypaJIbHOTO YKCJIa Ha TPOCThIe MHOXKUTETU. Hanbomnpinii 001IHil 1enuTens 1 HauMEeHbIIee o0Iee
KpaTHOE.

OcHoeHas uenw:

O 3HAKOMCTBO C MOHATUSIMU JEIUTENIN U KPaTHHIC,

O oTpaboTKa YMEHUI M HaBBIKOB I10 MPU3HAKAM JICIIMMOCTH;

O YMEHHE PacKJIaJbIBaTh YKCIIA HA MPOCThIC MHOKHUTEIIH;
O

HABBIKU TI0 HAXOXKJICHUIO HAUMEHBIIIETO OOIIET0 KPAaTHOTO U HAUOOJIBIIIETO O0IIETO IeTUTEIS.

5. Maremarnka Bokpyr Hac. OTHomeHus ABYyX uwmcels. [IpomopluroHanbHOCTh BeMWYMH. PerieHue
3a/lad ¢ TOMOIIbI Tmporopiuu. IlepBbrie TpencTaBieHHS O BEPOSATHOCTH. biarompusTHeE U
HeOmaronpusTHbIe UCXObI. [101CUET BepOSTHOCTH COOBITHS B MPOCTEUIINX CIIydasx.

OcHogHas uenw:

O 3HAKOMCTBO C MOHSITUSMU: OTHOILLIEHUE YUCEN, IPOMOPIIMOHAIBHOCTD BEJIMYNH;

O yMEHHUE pemiaTh 3aJ1a4u C TOMOILbIO IPOMOPIU;

O 3HAKOMCTBO C MOHSITUEM «BEPOSITHOCTBHY, C MOJICYETOM BEPOSITHOCTH;

|

OTpa6OTKa yMCHI/Iﬁ M HAaBBIKOB IO pCIICHHUIO 3a/1a4 pa3JIMIHOI0 TUIIA.



6. IloBropenue. OcHOBHas 11eNb - 00OOIIEHNE U CUCTEMATH3aIUs 3HAHUH TeM Kypca MaTeMaTHKH 32
6 KJacc C pemIeHrueM 3ajad MOBBIIICHHON CIIOKHOCTH; (HOPMHUPOBAHHWE MOHUMAHHUS BO3MOXKHOCTH
UCIIOJIb30BAHMS TPUOOPETEHHBIX 3HAHUN U YMEHUI B IPAKTUYECKOU AESITEIbHOCTH U IMOBCEIHEBHOM
KU3HU.

7 Kjace
AJITEBPA 7 xnacc

UucnoBeie u anrebpamdeckue BblpakeHus. [lepemennas. JlomycTumoe 3HaYeHUE TEPEMEHHOM.
Henonyctumoe 3HaueHne nepeMeHHoM. JIMHEeHbIE YpaBHEHUS C OJJHOM EPEMEHHOM.

KoopaunaTtnas npsiMast, BUABI IPOMEKYTKOB Ha HEH.

JInneitnas pynkuus. KoopanHaTtHas iI0CKOCTb. AJTOPUTM OTBICKAHUSI KOOPAMHAT TOUKU. AJITOPUTM
TIOCTPOCHUS TOUKU M (a; D)B IpsSMOYTONBHOM cHCTEME KOOPIUHAT.

JIuneitHOE ypaBHEHHE C IBYMs IIEpeMEHHBIMU. Perienue ypaBuenus ax + by+ ¢ = 0. I'paduk
ypaBHEHUs. AJITOPUTM MOCTPOCHUs rpaduka ypaBHeHus ax +by+ ¢ = 0.

Jluneitnas pynkuus. HezaBucumas nepemenHas (aprymenr). 3aBucumas nepeMentas. ['padux
nuHelHoN (yHkuu. Hanbospiee 1 HaMMEHbBIIIee 3HaUYCHUS TMHEWHOW (PYHKIIMM HA 3aJaHHOM
npoMexyTke. Bo3pacranue u yObIBaHUE JIMHEHHON (YHKIUY.

Jluneiinas QyHKIUA y = KX U €€ TpaduK.

B3aumHoe pacnonoxxenue rpauKoB JIUHEWHBIX (YHKIIHA.

Cuctemsl IByX JIMHEHHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Cucrema ypaBHeHuii. Pemenue cucremsl ypaBHeHui. ['padnueckuii MeTo 1 perieHus
CUCTEMBI ypaBHeHHI. MeToa moacTaHoBKU. MeToa anredpandeckoro CaoKeHus.

CucTemsl IBYX JIMHEMHBIX YPABHEHNUN C IBYMs IEPEMEHHBIMHM KaK MAaTEMaTUYECKUE MOJIEIN
peanbHbIX CUTyalul (TEKCTOBBIE 3aJ]a4H).

CrerneHb ¢ HaTypalbHBIM MTOKazareneM (6 )

Crenens. OcHoBanue crenenu. [lokaszarens crenenu. CBOMCTBA CTENEHU C HATYPAJIbHBIM
IOKa3aTeseM. Y MHOKEHHUE U JICJICHUE CTETIEHEN C OJIMHAKOBBIMU NOKa3aTessiMU. CTENeHb C HYJIEBBIM
II0Ka3aTeJIeM.

Onnounenbl. Oniepany HaJl OJHOWICHAMH .

Opnounen. Koapounuent onnounena. CtanaapTHbIi BUA ofHOWIeHA. [1oj00HbBIE OTHOUICHBI.
CrnoxeHre OTHOWIEHOB. Y MHOXKEHUE OJJHOUJIEHOB. Bo3BejeHNE OJHOUIEHA B HATYPAJIBHYIO CTEIIEHb.
Jlenenue onHOWIEHA HA OTHOWIEH.

MHorounensl. Apudmernyeckue onepaiy HaJ MHOTOUJICHAMH .

Mmorounen. Unenbsl MHOTouneHa. [IByunen. Tpexunen. [IpuBenenue noqoOHbIX
YJIEHOB MHOrowieHa. CTaHJapTHBIA BUJI MHOTOYJICHA.

CrnoxeHue 1 BBIYUTaHUE MHOTOUYWIEHOB. Y MHO)KEHUE MHOTOWIEHA Ha OJJHOYJICH.

YMHOX€EHNE MHOTOYJIEHA HA MHOT'OUJIEH.
KBanpaT cyMMbI 1 KBagpat pazHocTH. PazHocts kBagpaToB. PazHoCTh KyOOB 1 cymMa KyOOB.
Jlenenue MHOTOUJIEHA HA OJTHOYIEH.

Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIH .

Brrnecenue o6miero MHOXuUTENS 32 ckoOku. Criocod rpynmupoBku. PaznoskeHne MHOTOWIEHA
Ha MHOXXUTEJIH C TIOMOIIBIO (hOPMYJT COKPAIIIEHHOTO YMHOKEHHsI, KOMOMHAILIMY PA3IUYHBIX IPUEMOB.
MeTton BbIENIEHUS IOJIHOTO KBajipaTa.

[Tonsarue anredpanyeckoit qpodu. CokpaieHne aaredpandeckon apoou.

ToxnectBo. ToXkAECTBEHHO paBHBIE BRIpaKEHUs. TQXKIECTBEHHBIE TPEOOPa30BaHUSI.

OyHKIHs y = X? , ee CBOHCTBA U rpa¢uk. OyHKuus y = -x° , ee CBOWCTBA U rpaduk.
['papuaeckoe perieHre ypaBHEHHM.

Kycounas ¢pyukmus. Urenne rpaduka ¢pyakmuu. O6nacts onpeaeneHus Gpyakmuu. [leproe
Hpe/ICTaBJICHHE O HeNpepbIBHBIX GyHKIUAX. Touka paspeiBa. PasbsicHenue cMbicia 3amucu ) =f(X).
@YHKIIMOHAJIbHASL CUMBOJIMKA.

O06o01aroriee MOBTOPEHUE .



T'EOMETPUA 7 xmacc.

HavaybHbIE reOMETPUYECKHE CBEICHUS.

ITpocteiimmne reomerpuueckue GUrypsbl: npsimMasi, ToUka, OTPE30K, Jiyd, yroi. [loHsTHe paBeHCTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTpE3KOB U yIioB. M3mepeHue OTpe3KOB, IJIMHA OTpE3Ka.
W3mepenue yrnoB, rpagycHas Mepa yria. CMEXHBIE W BEPTUKAJIBHBIE YIJIBI, HUX CBOMCTBA.
ITepneHIuKyIsIpHBIE IPSIMBIE.

OcHogHas yenp — CUCTEMATU3UPOBATh 3HAHUS yUYaAIIMXCS O MPOCTEUIINX T€OMETPUUECKUX
¢urypax u ux CBOMCTBAX; BBECTU MOHITHE PABEHCTBA (PUTY.

B nmaHHON Teme BBOAATCS OCHOBHBIE T'€OMETPUYECKHE IIOHATHS W CBOMCTBA NPOCTEUIINX
F€OMETPUYECKUX (UIYp HAa OCHOBE HAIVISIIHBIX NPEJICTABICHUH ydalmuxcs IyTeM oO000leHus
OUYEBHJIHBIX MJIM U3BECTHBIX U3 Kypca MaTeMaTHKu 1—o6 kiaccoB reomerpudeckux ¢akros. [lonsaTue
AKCHOMBI Ha HA4yaJlbHOM 3Tane OOy4eHHs HE BBOJUTCSA, U CAMH aKCHOMBI HE (HOPMYIUPYIOTCA B
sBHOM Buje. HeoOxoaumble HCXOIHBIE TOJIOXKEHHS, HAa OCHOBE KOTOPBIX M3y4aroTcsl CBOMICTBa
reOMETPUYECKUX (PUTyp, IPUBOAATCS B onucaTesbHo popme. [IpuHIMnanbHBIM MOMEHTOM JaHHON
TEMbl SBIISIETCS BBEJCHHE IOHATUS PABEHCTBA I€OMETPHUUYECKUX (PUIyp Ha OCHOBE HAIJITHOTO
NOHATHS HaloKeHUsA. OIpeneneHHoe BHUMAHKUE JOJDKHO YIENATHCS NMPAKTUYECKUM IMPHIOKEHHUAM
F€OMETPUYECKUX MTOHATUH.

TpeyronbHUKH .

Tpeyronbuuk. Ilpu3Haku paBeHCTBa TpEyroiabHUKOB. llepneHaukymnsap k mnpsMon. Menuassl,
OMCCEKTPUCHI U BBICOTHI TPEYroJbHUKA. PaBHOOEAPEHHBIN TPEYroJIbHUK M €r0 CBOWCTBA. 3a/ayu Ha
IIOCTPOEHHE C TOMOUIBIO IUPKYJIS U JIUHEUKH.

OcHosHnasi yenb — BBECTU IOHATHUE TEOPEMBI; BBIPAOOTaTh YMEHHE JI0OKa3bIBaTh PABEHCTBO
TPEYTOJILHUKOB C TOMOIIBIO U3yYECHHBIX ITPU3HAKOB; BBECTH HOBBINM KJIACC 3a/1a4 — HA MIOCTPOEHUE C
MTOMOIIBIO HUPKYJISA U JIUHEHKH.

[Tpu3HakM paBEeHCTBA TPEYTOJILHUKOB SIBIISIOTCS OCHOBHBIM pa0OYMM ammapaToM BCEro Kypca
reomeTpuu. Jloka3aTenbCTBO OOJbIIEH YAaCTH TEOpEM Kypca M TaKKe pElIeHHEe MHOTHX 3ajad
IPOBOJIUTCS MO CIIEAYIONIEH CXeMe: MOMCK PAaBHBIX TPEYTOJIbHUKOB — OOOCHOBAaHUE UX PABEHCTBA C
IIOMOILBI KAaKOTO-TO IPHU3HAKA — CJEACTBUSA, BBITCKAIOUIUE U3 PaBEHCTBA TPEYIOJBHUKOB.
[IppuMeHeHre NPU3HAKOB pPABEHCTBA TPEYTOJIBHUKOB IIPU PELICHMM 3aJad JacT BO3MOYKHOCTH
IIOCTEIICHHO HAKAIUIMBAaTh OIBIT IPOBEICHHUs JOKA3aTEIbHBIX paccyxicHud. Ha HavanpbHOM 3Tane
U3Y4YeHHUS] U TPUMEHEHHs] MPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB 1EJIECO00pa3HO MCIOIb30BATh
3a/1a4M ¢ TOTOBBIMHU uepTexamu. 1lapamensHble .

[Ipyu3Hakn mapaJIeaIpHOCTH  MNPSAMBIX. AKCHOMa MapajuieNbHBIX  HOpsmblX. CBolicTBa
NapaJuICIbHbIX MPSMBIX.

OcHosnas yenb — BBECTU OJHO W3 BAXHEUIIMX MOHATUN — MOHATHE NapAJJIEIbHBIX MPSIMBIX;
JaTh TEpBOE MpeACTaBiIeHHEe 00 akcMOMax M aKCHOMAaTHYECKOM METO/I€ B T'€OMETpPUH; BBECTH
AKCHOMY ITapaJuICIIbHbIX IPSIMBIX.

[Ipu3Haku M CBOICTBA NapajlIebHBIX NPSIMBIX, CBA3aHHBIE C YIJIaMH, OOpa30BAHHBIMHU IIPU
NIEPECEUEHUN JIBYX IMPSAMBIX CEKYIIEH (HAKpECT JeKaIUMHU, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH),
IMIUPOKO HCIONB3YIOTCS B JalbHEHIIEM TpU HM3YyYECHHH YETHIPEXYrOJbHUKOB, IMOJOOHBIX
TPEYTrOJIbHUKOB, IIPY PEIICHUH 3a/]a4, 4 TAKXKE B KypCe CTEPEOMETPHH.

CooTHOILIEHUS! MEXY CTOPOHAMU U yIiiaMU TPEYTOJIbHUKA.

Cymma yriioB TpeyroibHuka. COOTHOIIEHHE MEXAY CTOPOHAMU W YIVIAMH TPEYroJbHUKA.
HepasenctBo Tpeyrosbauka. [IpsMoyroiabHble TPEYyroJIbHUKH, UX CBOWCTBA U NPU3HAKUA PABEHCTBA.
Paccrosnue ot Ttoukm no npsmMon. PaccrosHme Mexnay napauienbHbIME NpsMbIMH. [locTpoeHue
TPEYTOJIbHUKA 110 TPEM DIIEMEHTAM.

OcHoeHas yenb — pacCMOTPETh HOBbIE MHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbBHUKOB.

B nanHOl Teme QOKa3bIBA€TCS OJHA U3 BAXKHEHIIHUX TEOPEM TF'€OMETPUM — TEOPEMA O CYMME
yriaoB TpeyroiabHuka. OHa TMO3BOJISET JaTh KIACCU(PUKAILMIO TPEYTrOJIBHUKOB 10  yIiiaMm
(OCTpOYTOJIbHBIM, MPSAMOYIOJIbHBIN, TYHNOYTOJIbHBIN), @ TaKKe YCTAHOBUTh HEKOTOpPbIE CBOWCTBA U



IIPU3HAKU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

IlonsaTHEe paccTOsHUS MEXAYy IapajuleIbHBIMM NPSIMBIMM BBOJWUTCA HA OCHOBE JIOKa3aHHOU
IIPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXJOW W3 JBYX NapPAJUIEIBHBIX IPSMBIX
paBHOYJAJIEHBI OT IPYroil NpsAMOM. ITO MOHATHE UTPAET BAXKHYIO POJIb, B YACTHOCTH MCIOJIb3YETCS B
3a/1a4ax Ha IOCTPOCHHUE.

IIpu pemennn 3a1a4 Ha MOCTPOCHUE B 7 KJIACCE CIEAYET OIPAHUYNATHCS TOJIBKO BBIIIOJHEHUEM H
ONKMCAHUEM MOCTPOEHUS UCKOMOU (PUTYpbl. B OTIENbHBIX CilydasX MOKHO IIPOBECTU YCTHO aHAJIU3 U
JI0OKa3aTeJIbCTBO, a JJIEMEHTBHl HCCIECJOBAaHMS IOJDKHBI IIPUCYTCTBOBATH JIMILB TOIAA, KOrJa JTO
OTOBOPEHO YCIIOBUEM 3aJa4H.

IToBTOpenue. Pemenue 3anau.
OcHosnas yenv. IIOBTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, nmonyudeHHbie B 7 Kiacce.

8 kaace

AJIT'EBPA 8§ knacc.

AnrebGpanueckue Ipoou.

[Tonsitue anredbpanueckoii 1podu. OCHOBHOE CBOMCTBO asiredpandeckoit Apoou. CokpaleHue
anredpanyeckux ApoOeH.

CrnosxeHre U BbIUUTaHUE alNredpanyeckux ApoOeH.

YMHOXEHHE U AeTieHne anredpandeckux apooeil. Bo3senenue anredpandeckoit 1podu B
CTETIECHb.

PanmonansHoe Belpakenue. PaninonansHoe ypaBHeHHe. Penienre paioHalbHbIX YpaBHEHUN
(mepBbIe IPEACTABICHUS ).

CreneHb ¢ OTpULATENBHBIM LENIBIM IIOKA3aTEIIEM.

@ynkums y =+/x . CBONCTBA KB[PATHOTO KOPHS.

Panmonanehelie uncina. [ToHsTHe KBaipaTHOrO0 KOPHS U3 HEOTPULIATEIHHOIO YUCIIA.
HppaunonanbHble ynciaa. MHOXKECTBO IEHCTBUTENBHBIX YUCEN.

®ynxupst y =+/x , ee cBoiicTBa i rpaduk. Beimykinocts GyHkmmn. O6IacTh 3HAYCHAN (yHKIHH.

CaoiicTBa KBaapaTHBIX KopHei. [IpeoOpa3zoBaHue BbIpakeHUH, COAEPKALIUNX ONEPaLIUI0
U3BJIEYEHUS KBAJIpaTHOrO KOpHS. OCBOOOXKIEHNE OT UPPALIMOHAIBHOCTH B 3HAMEHATENE APOOH.
Monyine aerictButenbpHOro yncia. I'paduk pynkmmu y = | x\. Gopmymna Jx? = .

Ksanparnunast pynkuus. Oynkius y =K/X.

OynKups y = ax’,ee rpaduk, CBOICTBA.

Oynknus y = k/x,ee cBoiicta, rpaduk. ['unep6oia. Acumnrora.

[Toctpoenue rpadukos pynkiuit y = f (x+l), y=~f(x)+m, y =f (x+I)+m, y = - f(X),no uzBectHomy
rpaduky ¢pyukmuu y =f(X).

KBanpatnsriii Tpexunen. Kaagparununas Gpynkuus, ee cBoiicta u rpaduk. [lonstue
orpannueHHol ¢pyHkuu. [loctpoeHue n urenne rpa@uKoB KyCOUYHbIX (PYHKIIMMA, COCTABICEHHBIX U3
dyskmmii y = kx+m, y =k/x, y = ax’ +bx +¢, y =/x, y =\x\

['padmueckoe penieHre KBaIpaTHBIX YpaBHEHUH.

KBanpaTHbie ypaBHEeHHUS.

KBanpaTtHoe ypaBHenue. [IpuBeseHHOe (HempuBeAeHHOE) KBapaTHOEe ypaBHeHue. [lonHoe
(HemonHOE) KBaJpaTHOE ypaBHeHHe. KopeHb KBaJjpaTHOTro ypaBHeHuUs. Pemenue KkBaapaTHoro
YPaBHEHMSI METOJIOM Pa3JI0KEHUS Ha MHOKUTEIIN, METOJOM BbIJEJIEHUS [TOJIHOTO KBaipaTa.

JuckpumunanT. @opMyiisl KOpHEH KBaApaTHOro ypaBHeHus. Ilapamerp. YpaBHeHue ¢
napaMeTpoM (HayaJlbHbIE IPEICTABICHMS).

ANTopuTM pelieHts paluOHAIbHOTO ypaBHEeHUs. bukBagpaTHoe ypaBHeHne. MeTo1 BBeIeHUs
HOBOM IIEPEMEHHOM.

PannonanbHble ypaBHEHHS KaK MaTEMATUUYECKUE MOJIEH PEAIbHBIX CUTYaLlUH.

YacrHsle ciydan (GopMyJibl KOPHEH KBAaJIpATHOTO YPABHEHUS.

Teopema Buera. Pa3noxxeHnne KkBapaTHOro TpeX4eHa Ha JINHEHHbIE MHOXKHUTEIH.

HppanuonansHoe ypaBHeHHe. MeTo1 BO3BEICHUS B KBaJIpaT.



Hepasencraa .

CBolicTBa YMCIIOBBIX HEPABEHCTB.

HepasencTBo ¢ nepemeHHON. Penienne HepaBeHCTB ¢ IepeMEHHOM. JINHETHOE HEPAaBEHCTBO.
PaBHOCHIIBHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TTPE0Opa30OBaHe HEPABEHCTBA.

KBanpaTHOe HepaBEeHCTBO. AJITOPUTM pELLIEHUS KBaIpaTHOTO HEPABEHCTBA.

Bo3spacratomas pynknus. YosiBatomas @ynkuus. UccnenoBanue QpyHKINU HA MOHOTOHHOCTH (C
MCIIOJIb30BAHUEM CBOMCTB YMCIIOBBIX HEPABEHCTB).

[TpubnmxeHHbIe 3HaYEHUS ACHUCTBUTEIBHBIX YUCEI, TOTPEIIHOCTh NPUOIKEHUS, TPUOTUKECHIE
M0 HEJIOCTATKY U U30BITKY. CTaHIapTHBINA BUJ YHCTIA.
O6o0marorniee MOBTOPEHHUE.

IT'EOMETPUS 8 kiacc.

YeTsIpexyroJbHUKH.

MHOroyrojbHMK, BBIITYKIbIH MHOTOYTIOJBHHK, YeTbIpeXyronbHuK. [lapamnenorpamm, ero
cBoiictBa W mnpusHaku. Tpanemus. IlpsmoyronpHuk, pomO, KBajapaT, ux cBoiictBa. OceBas u
LIEHTpaJIbHAasl CHMMETPHH.

Ocnosénas yenp — W3YYUTh Hanbolsiee BaXKHbIE BUABI YETHIPEXYTOJIBHUKOB — MapauIeIOrpaMM,
OpSMOYTOJIBHUK, pOMO, KBajpaT, Tpalleluio; 1aTh NpeAcTaBiIeHre o purypax, o6Jagaromux 0ceBoi
WJIA LIEHTPAIBHOW CUMMETPHUEM.

JlokazarenbCTBa OOJBIIMHCTBA TEOPEM JIaHHOW TeMbl M PELICHHs MHOTHX 3ajlad MPOBOJSATCS C
IIOMOULIBIO0 TPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IIO3TOMY IIOJIE3HO MX IOBTOPUTH B Hayaje
U3Y4YECHHMSI TEMBI.

OceBas 1 HeHTpaJibHAs CHMMETPHUH BBOJAATCS HE KaK MpeoOpa3oBaHUE MIIOCKOCTH, a KaK CBOICTBa
FEOMETPUYECKUX (QUTYp, B YACTHOCTH YETHIPEXYTOJbHUKOB. PaccMOTpeHHe STUX MOHATHH Kak
IIBIKECHUH IIOCKOCTH COCTOUTCA B 9 KJtacce.

[Tnomans .

[lonsTe tTuIOmAaaM MHOroyroibHuka. Ilnomanu npsMoyrosbHMKa, napajieaorpaMma,
TpeyrojbHuKa, Tpaneuuu. Teopema [ludaropa.

Ocnoénas yenp — paclIUpUTh U YIIAYyOUTHh MONY4YeHHble B S5—O6 Kiaccax NpeICTaBICHUS
yyammxcsi 00 M3MEepeHMHM M  BBIYMCICHHWU IUIOINAJEeH; BBIBECTH (OpMynbl  IUIomaaen
IpsIMOYTOJIbHUKA, MapajulesiorpaMma, TPEYroJIbHUKA, TpalelMy; J0Ka3aTh OJHY U3 TJIABHBIX TEOPEM
reomeTpun — teopemy [ludaropa.

BoiBon  ¢dopmyn s BBIUMCICHMS — IUIOafeld  IPSAMOYToOJIbHUKA, —Mapajiesnorpamma,
TPEYroJbHUKA, Tpamlelud OCHOBBIBAETCS HA JABYX OCHOBHBIX CBOWMCTBAaX IUIOLIAAEH, KOTOpPbIE
NPUHUMAIOTCS UCXOJI U3 HArJIAJHBIX MPEACTABICHUN, a Takke Ha (opMmyse IUIONIaaud KBajaparta,
000CHOBaHME KOTOPOH HE SABJISETCS 00A3aTeNbHBIM JIUIS yYaIIUXCS.

HerpanuuumoHHOW 171 MIKOJIBHOTO Kypca fBISETCS TeopemMa OO0 OTHOILIEHUHW IUIoLaei
TPEYroJIbHUKOB, MMEKOIIMX IO paBHOMY yriy. OHa MO3BOJSET B JAAJBHEHMIIEM JaTh HPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB MOAOOUS TPEYroJbHUKOB. B 3TOM COCTOUT OJHO M3 MPEUMYILECTB,
00yCJIOBJICHHBIX pAaHHUM BBEJICHUEM MOHATHS TUIOIIA/IH.

JlokazarenscTBO TeopeMsl Indaropa ocHOBBIBaeTCS Ha CBOMCTBAX IUIOMIAACH U popMyax s
IUIOIIAJIe KBajipaTa u npsAMOyrojbHuKa. Jloka3pIBaeTcs Takke Teopema, o0paTHas Teopeme
[Mugaropa. IlogoOHBIE TPEYTOIBHUKH.

[TonoOusie TpeyronpHuku. [lpu3Haku momoOHst TpeyroibHUKOB. [IpuMmenenue momoOus K
J0Ka3aTelIbCTBY TeopeM U pemieHHto 3anad. CHHyC, KOCMHYC M TaHIE€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcnosHnas yenb — BBECTU MOHATHE NOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU MOA00MS
TPEYrOJbHUKOB W WX IPUMEHEHHUs; CJenarb IEepBbIii IIar B OCBOCHHUU  yYaIUMUCS
TPUTOHOMETPUYECKOTO aIIapaTa FeOMETPHUH.

Omnpenenenue MogoOHBIX TPEYTOJIBHUKOB JAETCS HE HAa OCHOBE INpeoOpa3oBaHuUs MOAO00us, a
Yyepe3 paBeHCTBO YIVIOB U IIPOIOPLHUOHAIBHOCTD CXOJACTBEHHBIX CTOPOH.

[Tpu3naku 1noxoOusi TPEYroJbHUKOB JOKA3bIBAIOTCA C IOMOIIbIO TEOpeMbl 00 OTHOIIEHUU



IUIoUIa/Ied TPEYroJbHUKOB, UMEIOIIUX 110 PABHOMY YTIy.

Ha ocHoBe npus3sHakoB MoAoOusi JOKa3bIBa€TCs TEOpPEMA O CPEAHEM JIMHUM TPEyroJIbHHKA,
YTBEPKIEHUE O TOYKE IIEPECEUEHUs] MeAMaH TPEYrojbHUKA, a TaKXKe JIBa YTBEPKIEHUS O
IPONOPLUOHAIBHBIX OTPE3Kax B MPSAMOYTOJIBHOM TpeyrosbHUKE. [laeTcs mpeacraBiieHHEe O METOJE
o001 B 3371a4ax Ha MOCTPOEHUE.

B 3akimtouenue TemMbl BBOAATCS 3JIEMEHTHI TPUTOHOMETPUH — CHUHYC, KOCUHYC M TAHT€HC OCTPOTO
yria npsSMOYTOJIBHOIO TPEYroJIbHUKA.

OKpY>KHOCTD .

B3anMHoOe pacnonoxkeHue npsMoi U okpykHocTu. KacaTenpHas K OKpYXHOCTH, €€ CBOMICTBO U
npu3Hak. lLleHTpaibHbIE W BIHCAHHBIE YIJbl. YeThlpe 3aMedaresibHble TOYKH TPEYrOJIbHUKA.
BnucanHnas u onucaHHasi OKPYXHOCTH.

OcHogHas yenb — PacIIUPUTh CBEJACHUS 00 OKPYKHOCTH, MOJTYYEHHBIE yJallUMUcs B 7 Kilacce;
U3YYUTh HOBBIE (DAKTBI, CBSI3aHHBIE C OKPY>KHOCTHIO; MO3HAKOMUTH YYAIIUXCS C YETHIPbMS 3aMe-
YyaTeJbHBIMU TOYKaMU TPEYTOJIbHUKA.

B nmaHHON TeMe BBOJIWTCS MHOTO HOBBIX ITOHATHA M PAaCcCMaTpPUBAETCS MHOTO YTBEPKICHH,
CBSA3aHHBIX C OKPYXHOCTbIO. JlJI1 MX YCBOEHHMS CIEAyeT YAEIUTh OOJbIIOE BHUMAHUE PELICHHUIO
3a/1a4.

VYTBepKaeHUsT O TOYKE IepeceueHusi OHUCCEKTPUC TPEYroJbHUKAa M TOYKE IEPECEUECHHUS
CEpEIMHHBIX MEPHEHANKYIISIPOB K CTOPOHAM TPEYroJIbHUKA BBIBOJATCSA KaK CIEACTBHUS U3 TEOPEM O
CBOMCTBaX OHMCCEKTPUCHI yIia M CEpeAMHHOTO TEpPHEHAMKYIsApa K OTpe3Ky. TeopemMa O TOYKe
MIEPECEUEHUs BHICOT TPEYTOJIbHUKA (MIJIM UX TIPOJOIIKEHH) TI0Ka3bIBACTCS C TIOMOIIBIO YTBEPKICHUS
0 TOYKE MEePEeCEeUEHUs CEPEIUHHBIX MEPIICHINKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BIMCAHHOW B TPEYTOJILHUK U OIMKMCAHHOW OKOJO HETO,
paccMaTpUBarOTCA CBOMCTBO CTOPOH OMMCAHHOIO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIMCAHHOIO
YEeThIPEXYTOJIbHUKA.

[ToBTrOpenue. Pemenue 3anau.
OcHosnas yenwv. [10oBTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, monyueHHbie B § Kiacce.
9 kaacce

AJIT'EBPA 9 knacc.

PanmonanbHble HEPAaBEHCTBA U UX CUCTEMBI.

JluneliHple W KBaJpaTHbIE HEpaBeHCTBAa (MOBTOpEeHHE). ParnmoHanbHOE HEPABEHCTBO.
MeToauHTEpPBAIOB.

MHoecTBa U onepaiyy HajJ HUMHU.

CucremMa HepaBeHCTB. PerieHne cucteMbl HEpaBEHCTB.

CucreMbl ypaBHEHUH.

PanmonanpHOe ypaBHeHME ¢ JByMs TnepeMeHHbIMU. Pemenue ypaBuenus p(x; y) = 0.
PaBHOCHIIBHBIE ypaBHEHHS C OBYMs NepeMeHHbIMU. DopMyiia pacCTOSHUS MEXAY IBYMsI TOUKaMU
KOOPAMHATHOMN TIockocTh. I'padwk ypaBuewust (x - a)® + (v -b)* =r’.Cucrema ypaBHeHHMIA ¢ AByMs
nepeMeHHbIMU. PemeHne cucreMbl ypaBHeHWH. HepaBeHCTBa M CHUCTEMBl HEPABEHCTB C JBYMS
nepeMEHHBIMH.

MeToapl pelieHuss CUCTeM YypaBHEHUN (METOJA IOJICTAHOBKH, alreOpanvyeckoro CIOXKeHUs,
BBEJICHHS HOBBIX TIEPEMEHHBIX ). PABHOCHIIBHOCTH CUCTEM YpaBHEHUH.

CucreMbl ypaBHEHUH KaK MaTeMaTUYECKUE MOJEIN PEabHBIX CUTYAIIH.

UYucnoBbie PyHKINY .

Oynkuus. HesaBucumass mnepemenHas. 3aBucumas nepeMeHHas. OOnacTb omnpeneneHHs
¢ynkunu. EcrecTBeHHast o6macts onpeaeneHus Gynkunu. O0macTb 3HAYCHUH () YHKITUH.

Crioco6s! 3aganns GyHKIUH (AHATUTHYECKUNA, TpapUIecKnuil, TAOTMYHBIN, CIIOBECHBIH ).

CpoiictBa  (yHKIMI (MOHOTOHHOCTH, OTPAHMYEHHOCTh, BBIMYKIOCTh, HauWOOJbIIEE W
HavMeHbIIlee 3HAYCHUSI, HeIIPEePBIBHOCTH). MccnenoBanue Gynkmii: y = C, y = Kx+m, y =kx?, y= Jx
.y =kix,y =\x\ y=ax’+bx +c.

YerHble U HedeTHble (QYHKUMU. AJNTOPUTM HCCIEAOBaHUS (QYHKIMM Ha YETHOCTb. [ paduxu



YETHOM U HEUEeTHOU ()YyHKIIHIA.

Crenennas (pyHKLHUS ¢ HaTypaJIbHBIM TIOKa3aTeseM, ee cBoicTBa U rpaduk. CreneHHast PyHKIIHS
C OTpHIATEJbHBIM LIEJIBIM MIOKAa3aTEeNIEM, €€ CBOICTBA U rpaduK.

OyHKnuA y =x°, ee cBOICTBA 1 rpaduk.

[Iporpeccun.
UYucnoBass  mocnefoBaTesibHOCTh.  CrocoObl  3aaHMsl  YHCIOBBIX  IOCIEOBATEIbHOCTEH
(aHaNMUTHUYECKUH, CIIOBECHBIN, peKyppeHTHBbIN). CBONCTBA YHCIOBBIX MOCIIEI0BATEIBHOCTEH.

Apudmerndeckass mnporpeccuss. Dopmyna nN-couneHa. dopMmyna CyMMbl UYJIEHOB KOHEYHOM
apudMeTn4ecKol nporpeccun. XapakTepuCcTUIECKOe CBOUCTBO.

I'eomerpuueckas mnporpeccus. ®opmyna N-ro wieHa. Popmyiaa CyMMbl WIEHOB KOHEYHOM
reOMEeTPUYECKOM Iporpeccuu. Xapakrepuctuieckoe cBoiicto. IIporpeccun 1 6aHKOBCKHE pacyeThl.
OeMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEH .

Kombunartopnslie 3agaun. [IpaBuno ymHoxxenusi. @akropuain. [lepectaHOBKH.

I'pynnupoBka undopmanuu. O0mui pan gauHbix. KpatHocTs BapuaHTsl u3MepeHus. TabnudaHoe
npencraBieHue nHpopmanuu. Yacrora BapuanThl. ['paduueckoe npeacraBieHre nHGpopmauu.
[Tonuron pacnpenenenus naHHbIX. ['ncrorpamma. YucnoBble XapakKTEpUCTUKHU JAHHBIX U3MEPEHHUS
(pa3max, MoJia, CpeIHEE 3HAUCHUE).

BepositHocTs. CoObITHE (ClTydaitHOE, TOCTOBEpHOE, HEBO3MOXKHOE). Kimaccudyeckast BEpOATHOCTHAS
cxema. [IpotuBononoxusie coobITus. HecoBmecTHbIE COOBITHS. BEposSTHOCTH CyMMBI IBYX COOBITHH.
BeposaTHOCTh TPOTUBOIOIOKHOTO cOObITHS. CTaTUCTHUECKask yCTOMUNBOCTh. CTaTUCTUYECKas
BEPOATHOCTD.

O6o0maroree MOBTOPEHHE.

'EOMETPUA 9 knacc.

Bekropel. Metoa KoopIuHaT.

Ilonsatne Bekropa. PaBeHCTBO BekTOpOB. CIIO)KEHHE M BBIUMTAHUE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha 4Mcio. Pa3nojkeHne BeKTOpa IO ABYM HEKOJJIMHEApHbIM BekTopaM. KoopauHaTsl
BekTopa. [Ipocrelimue 3anaun B KOOpAMHATAX. Y PABHEHUs OKPYKHOCTH WM Ipsimoil. IIpumeHnenue
BEKTOPOB U KOOPJIMHAT IPU PEIICHUH 3a/1ay.

OcHnosHnasi yenb — HAYYUTh Y4YAIlUXCSl BBIMOJNHATH JEWCTBHMS HAJ BEKTOpaMH Kak
HANpPaBJICHHBIMU OTpPE3KaMH, YTO Ba)XHO JJIsi MPUMEHEHHUS BEKTOPOB B (DM3HMKE; MO3HAKOMHUTH C
UCIIOJIb30BAHUEM BEKTOPOB M METOJ[a KOOPAUHAT NP PELICHUN T€OMETPUUYECKUX 3a/au.

BexTop omnpezensercs Kak HanpaBJICHHBIM OTPE30K U ACHCTBHUS HaJl BEKTOPaMH BBOJATCA Tak,
Kak 3TO NpuHATO B ¢u3uke, T. E. kak nedcTBUs ¢ HampaBieHHbIMH oOTpe3kamu. OCHOBHOE
BHUMAaHHE JIOJDKHO OBITh YAEJCHO BBIPAOOTKE YMEHHUI BBINONHATH OINEPALMU HaJ BEKTOpaMU
(ckyagpIBaTh BEKTOPHI 110 MpaBUiIaM TPEYroJIbHUKA U MapajuleorpaMmma, CTpOUTh BEKTOP, PABHBIN
Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAK)XKE BEKTOP, PABHBIN NMPOU3BEACHHUIO JAaHHOIO BEKTOpPA Ha
JTAHHOE YHCJIO).

Ha npumepax moka3bpIBaeTcsi, KAK BEKTOPbI MOTYT MPUMEHATHCA K PELIEHUI0 F€OMETPUYECKUX
3anay. JlemoHcTpupyeTcss 3(G(EKTUBHOCTh NpUMEHEHHs (OpMyd Ui KOOPAMHAT CEepeIUHBI
OTpe3Ka, PAcCTOSHUSL MEX]y ABYMsI TOUYKaMH, YPAaBHEHUU OKPY)XKHOCTU U MPSIMON B KOHKPETHBIX
reOMETPUYECKUX 3ajadyaxX, TeM CaMbIM JaeTcsl MPEJCTaBICHHE 00 H3YyYEeHHUH TIE€OMETPUYECKUX
¢buryp ¢ moMoIb0 METOJ0B anreOphl.

CooTHOUIEHHS MEX]ly CTOPOHAMH U yIJIaMH TpeyrojibHuKa. CKaJsipHOE POU3BEACHHE BEKTOPOB.

CuHyc, KOCUHYC U TaHreHC yria. TeopeMmbl CHHYCOB M KOCHHYCOB. PelieHHne TpeyroibHUKOB.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB U €r0 IPUMEHEHUE B TEOMETPUUECKUX 3a1adax.

OcHognas yenb — pa3BUThb YMEHUE YYalllUXCS NPUMEHATh TPUTOHOMETPUYECKHUI ammapar Mpu
pELIEHNH T€OMETPUYECKHUX 3a/1ay.

Cunyc wm xocuHyc moboro yrma ot 0° mo 180° BBOASTCS € TIOMONIBIO EIUHUYHOU
HOJTYOKPYKHOCTH, JOKa3bIBAIOTCS TEOPEMbI CHHYCOB M KOCHHYCOB U BBIBOJMTCS emle onHa (popmyna
IUIOUIA/IA TPEYTOJIbHUKA (IIOJIOBUHA MPOU3BEIEHHUS IBYX CTOPOH Ha CHUHYC YIJla MEXIY HUMHU). DTOT
anmnapaT NPUMEHSIETCs K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHoe NpoU3BEICHNE BEKTOPOB BBOIUTCS Kak B (u3uKe (IPOU3BEIECHUE JJIMH BEKTOPOB Ha
KOCUHYC Yyrjla MeXAy HuMHM). PaccMmarpuBaroTcsi CBOICTBA CKaJISIPHOTO IPOU3BENEHUS MU €ro




MPUMEHEHHUE NPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OCHOBHOE BHHMAaHHE CIEAYeT VJIEIUTh BBIPAOOTKE TMPOYHBIX HABHIKOB B MPUMCHCHHUH
TPUTOHOMETPUYECKOIO arnmapara Mnpy perieHuu reOMETPUIECKUX 3a1a4.

JInrHa OKPYXHOCTH U IUIOLIAbL KpyTa.

[IpaBusibHBIE MHOTOYTOJIBHUKU. OKPYKHOCTH, ONKUCAHHAS OKOJIO MPaBUILHOIO MHOTOYTOJIbHUKA
U BIKMCaHHas B Hero. [locTpoeHne mpaBUIIBHBIX MHOTOYTOJIBHUKOB. JlinHa okpyxHocTH ILnomans
KpyrTa.

OcHosHnas yenb — PacUIMPUTh 3HAHHME YYalIUXCS O MHOTOYTOJbHUKAaX; pacCMOTPETh IOHATHS
JUTMHBI OKPY>KHOCTH U TUIOMIA/IA Kpyra U (OPMYIIBI JJIsl UX BHIYUCIICHHUS.

B Havase Tembl AaeTCs OINpEAENICHHE IPaBUIBHOIO MHOTOYTOJIbHUKA, M PAcCMaTpPUBAOTCS
TEOpeMbl 00 OKPYKHOCTAX, OMUCAHUE OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA U BIUCaHHOM B Hero. C
MIOMOIIIBIO ONTMCAHHON OKPY>KHOCTH PEIIAIOTCS 3aa4l O MOCTPOCHUH MPABUIBHOTO MIECTUYTOJbHUKA
Y IPaBUJIBHOTO 2 -yTOJIBbHUKA, €CJIA JJaH IPAaBUIIbHBINA W-YTOJIbHUK.

®opMyIIbl, BhIpaXkarolie CTOPOHY MPAaBHUILHOTO MHOTOYTOJIBHUK M PaJUyC BIUCAHHOW B HETO
OKPY>KHOCTH Y€pe3 pajuyC OMHCAHHON OKPY>KHOCTH, UCIOJB3YIOTCS MPHU BBIBOJE (HOPMYIN IITUHBI
OKPY>KHOCTHU U IUTOIIAAN Kpyra. BeIBOJ onupaercs Ha MHTYUTUBHOE MPEACTaBICHUE O TIpejelie: Ipu
HEOTPAHUYEHHOM YBEJIMYEHUU 4YHUCIA CTOPOH TMPAaBWIBHOTO MHOTOYTOJbHUKA, BIHMCAaHHOTO B
OKPY>KHOCTb, €T0 TIEPUMETP CTPEMUTCA K JUTMHE 3TOM OKPY>KHOCTH, a IIIOHaAh — K IUIOIIaAN KpyTa,
OTPAaHUYEHHOTO OKPY>KHOCTBIO.

JIBH>KEHMA .

OtoOpakenue TuiockocTu Ha cebs. Ilonstre aBwxenus. OceBas U LIEHTpPaJbHAS CUMMETPHH.
[Tapannenensiil nepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

OcHosnasi yenb — TIO3HAKOMUTH YYalIUXCSl C TOHSTHE: JBW)KEHUSI M €ro CBONCTBaMH, C
OCHOBHBIMH BUJAMHU JIBH)KEHHI, C B3AUMOOTHOIIEHUSIMU HAJIO)KEHUH U ABUKEHUU.

JIBuKeHNEe TUIOCKOCTH BBOJUTCSA KaK OTOOpaK€HUE IUIOCKOCTH Ha cebs, COoXpaHsroliee
paccrosiHie MexXay Toukamu. [Ipu paccMOTpeHHH BHAOB JIBH)KCHHI OCHOBHOE BHHMAaHUE YJESETCS
MOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB TPU OCEBON W IEHTPaIbHOU
CUMMETpUSX, NapaieTbHOM TepeHoce, MoBopoT. Ha »3d@dexTHbIXx mnpuMepax MOKa3bIBACTCs
MPUMEHEHUE JIBIKCHHU I TIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

[TonsiTve HaOXEHUS OTHOCHUTCS B JAHHOM KypC€ K YMCIy OCHOBHBIX MOHSATHH. Jloka3wiBaeTcs,
YTO TIOHSTHUS HAJIOXKEHUSI W JIBIXKCHHS SIBJISIOTCS SKBHUBAJICHTHBIMU: JIFOOO€ HAJIOXKECHHUE SIBIISICTCS
JBUKEHUEM IIJIOCKOCTH U 00paTHO. M3ydeHue noka3zareiabCTBa HE SIBIIsIETE 00s3aTENbHBIM, OJHAKO
CJelyeT pacCMOTPETh CBA3b MOHSATUN HAJIOKEHUS U JBUKEHUS.

HauanbpHble cBeJIeHUS U3 CTEPEOMETPHH .

[Ipenmer crepeomerpuu. l'eomerpuyeckue Teina W NOBEPXHOCTHU MHOTOrpaHHHMKHU: MpU3MA,
napajuieNienumnes;, nupamuaa, GopMynbl s BBIYMCICHHS HUX 00beMOB. Tenma W TOBEPXHOCTH
BpAIllCHUS: [IIWHIP, KOHYC, cdepa, map, GopMyIibl 171sl BEIYUCICHUS UX TUIONIA/IeH MOBEPXHOCTEN U
00BEMOB.

OcHosnas yenp — AaTh HauallbHOE MPEJCTABJICHUE O TEJIaX M MOBEPXHOCTSIX B MPOCTPAHCTRBE;
MO3HAKOMUTH YYaIIUXCsl C OCHOB HOBBIMH (POpMysamMu JiJisi BEIYUCICHUS TUIONIAICH TOBEPXHOCTEH U
00BEMOB TelL.

PaccMmoTpenue npocTelImx MHOTOTPaHHUKOB (ITPU3MBI, TTapajuieienuIeaa, MUPaMH/Ibl), a TAaKKe Tel

U TOBEPXHOCTEH BpalieHui (LWIWHIpa, KOHyca, chephl, mapa) MPpOBOJUTCS Ha OCHOBE HATJISITHBIX

Npe/ICTaBICHUH, 0e3 MPUBJICUYCHUS aKCHOM cTepeoMeTpuu. DopMynbl i BBIYHCICHUS 00BEMOB

YKa3aHHBIX TeJl BEIBOJSITCS HA OCHOBE mpuHIMNa KaBanbepu, GopMyIibl 1Jisi BRIYUCICHUS TUIOMATH U

OOKOBBIX TOBEPXHOCTEH UMIMHApPA W KOHyCa TIONYYalOTCsl C TIOMOIIBIO Pa3BEPTOK ATUX

NOBEPXHOCTEH, hopMmyna momaan chepsl mpuBoauTcs 6e3 o6ocHoBanua. 06 akcnomMax TeOMETPHH.
becena 00 akcrnomax reoMeTpuu.

OcHosnas yenb — pAaTh 0oliee TIyOOKOE MPEACTABICHUE O CHUCTEME aKCHOM IUIAHUMETPUU U
AKCOMAaTHUYE€CKOM METOJE.

B nanHO#l TeMe pacckas3pIBAa€TCs O PA3IMYHBIX CHCTEMaX aKCHOM I'€OMETPHUU, B YACTHOCTU O
pa3IUYHbBIX crioco0ax BBEJEHUS MOHITHS paBeHCTBA uryp.

[ToBTOpenue. Pemenue 3agau



Coaep:xkanue y4eOHOT0 MaTepuasia ¢ XapaKTepUCTHKOH OCHOBHBIX BH/I0B /1eATEJIbHOCTH

YUYEHHUKA
Maremartuka S kjaacc
Home | Cogep:xanue yueoHoro | Koamuec | XapakTepucTHKA OCHOBHBIX BUI0B
p MaTepHaJa TBO NeSiTeIbHOCTH YYeHUKA
napar 4acoB (Ha ypoBHe yUeOHBbIX 1eHCTBHI)
pa¢
I'naga 1 20
HartypaJsbHble yncia

1 Psin HaTypaJIbHBIX YHCEN 2 Onucwigams CBOMCTBA HATYPAJILHOTO Psijia.

2 Hudpsl. decstruunas 3 YuraTh U 3aMIUCHIBaTh HATYpaJbHbIE YHCIIA,
3aluCh HATYyPATbHBIX CPaBHUBATH U YNOPSAJOUYUBATH UX.
qUCeT Pacnosnasamye Ha yepTexax, pUCyHKax, B

3 Otpe3sok. /nuHa oTpeska 4 OKPY’KaloIlIeM MUPE OTPE30K, NPSIMYIO, JIyY,

4 ITnockocts. Ipsmast. JIyua 2 IJI0CKOCTh. [IpuBOANTE pUMEpPHI MOAEIIEH

5 BX0/1Hasi KOHTPOJILHAS 1 ITUX QUTYP.
pabora Hsmepsams nnvHbl OTpe3KOB. CTPOUTH OTPE3KU

6 ITxana. KoopanHaTHBIH 3 3alaHHOU JIMHBL. Pemars 3aqaun Ha
ny4 HAXO0JKJICHHE JITMH OTPE3KOB. Bripaxkate oqHU

7 CpaBHEHUE HaTypaJlbHBIX 3 C/IMHUIIBI JUTHH Yepe3 apyrue. lipusoauTs
qHcen IpUMephI MPUOOPOB CO HIKATAMH.

8 IloBTOpEHHE U 1 Cmpoumvaa KOOPZIMHATHOM JIy4e TOUKY
cHUCTeMAaTH3aLus C 3aIaHHON KOOPAUHATOM, ONIPEIETATh
y4eGHOro MaTeprana KOOpAUHATY TOUKU. CpaBHUBATH HATYpaJIbHBIC

9 KonTpoinbHas pabora Ne 1 1 ucia

I'naea 2
Chnoxenue u 33
BbIYMTAHUE
HATYPAJbHBIX YHCeJI

7 CrnoxxeHue HaTypaJbHbBIX 4 Dopmynuposams CBOWCTBA CI0KEHUS U
yucesn. CBolcTBa BBIYMTAHUS HaTyPaJIbHBIX YUCEJ, 3aITUCHIBATh
CIIOKEHUS 9TH cBoMcTBa B Bujie hopmy:. [IpuBoauts

8 Briunranue HaTypanbHBIX ) MPUMEPHI YUCITOBBIX U OYKBEHHBIX
YUCell BhIpakeHUH, popmyia. COCTaBIATh YNCTOBBIE U

9 UucnoBsie 1 OyKBEHHBIC 3 OyKBEHHBIE BBIPAXKEHHUS 10 YCIOBUIO 33a4H.
BbIpakeHUs1. DOpMyJIbl Pemiath ypaBHEHUsI HA OCHOBAHUU
KontponbHas pabora No 2 1 3aBUCUMOCTEN MEXAY KOMIIOHEHTAaMHU

10 VpaBHeHUE 3 JICUCTBUM CIIOKEHUS U BhlunTaHus. Peniath

11 Vroi. O603HaueHHE 2 TEKCTOBBIE 33J]a4¥ C TIOMOILBI COCTABJIEHUSA
YTTIOB YPAaBHEHHUH.

12 Buzsl yriaos. M3mepenne 5 Pacnosnasamo Ha yepTexax U pUCyHKaX yIJIbl,
YITIOB MHOTOYTOJIbHUKH, B YACTHOCTH TPEYTOJIbHUKH,

13 MHOTrOYrOIbHHKH. 2 NpsIMOYTOJIbHUKH. Pacrio3HaBaTh B
PasHble QUrypbI OKpYyKaromieM Mupe Mojenu 3tux ¢uryp. C

14 TPeyroNbHIK U €T0 BHEI 3 NOMOIIBIO TPAHCIIOPTHPA H3MEPATE IPalyCHbIe

15 TIpamMoyroabHUK. OCh 3 Mepbl YIJIOB, CTPOUTb YIJIbI 32/laHHON
CHMMETpHH (BHTYpHI rpagyCHON Mephl, CTPOUTH OUCCEKTPUCY
TloBTOpeHHUE H 1 nanHoro yria. KnaccuguuupoBatb yribl.

cUCTeMaTU3alus
y4eOHOro Marepuania

KnaccuguuupoBaTs TpeyroJbHUKH 1O
KOJIMYECTBY PaBHBIX CTOPOH U I10 BUJAM UX




KonTponbHas padora Ne 3

yraoB. OnuchIBaTh CBOMCTBA IPSIMOYTOJIbHUKA.
Haxooumys ¢ nomouipto popmys nepuMerpsl
IpsIMOYTOJIbHUKA U KBajapaTa. Pemars 3agaun
Ha HaXxO0X/IEHUE EpUMETPOB NMPSMOYTOJIbHUKA
U KBaJipaTa, paJlyCHOI MEphbI yIJIOB.

Cmpoums JTOTHYECKYIO IIETIOUKY
paccyXJIeHHH, COMOCTABIIATh MOTYYEHHBIH
pe3yabTaT ¢ yCIOBHEM 3aJauu.

Pacnoznasams GUrypsl, IMEONINE OCh
CUMMETPHHU

I'nasa 3
YMHOXKeHHe U ieIeHne 37
HATYPAJbHBIX YHCEJ

16 | YMHOXeHHe. 4 Dopmynuposams CBOUCTBA YMHOKECHHS U
[lepemecTuTensHOE JICJICHUS HATYPAJTbHBIX YHCEI, 3aMTUChIBAThH 3TH
CBOMCTBO YMHOKEHHUS cBoiicTBa B Buje Gpopmyn. Pemats ypaBHeHUS

17 | CoueraTenbHOE 3 HA OCHOBaHUU 3aBHCHUMOCTEH MEXIY
U pacIpeleIuTeIbHOE KOMIIOHEHTaMH apu(METUYECKUX IEUCTBUM.
CBOMCTBA YMHOXEHUS Haxooums ocTaTok npu eIeHUN

18 Jenenne 7 HaTypajabHbIX yucen. [1o 3amanHomy

19 | JleneHue ¢ OCTATKOM 3 OCHOBAHUIO U MTOKA3aTEeI0 CTENEHN HAXOAUTh

20 Crernedp yucia 2 3HAYCHUE CTCIICHU YHCJIa.

KOHTpOJ'IBHaH pa60Ta Ne 4 1 Haxoauts miomaau IIpAMOYTOJIbHHUKA

21 | Ilnomans. [Tnomans 4 U KBaJipaTa ¢ momoisto Gpopmyi. BeipaxaTsb
PSIMOYTOJIbHIKA OJTHY €TMHHUIIBI TUTOMIAAN Yepe3 APYyTHE.

22 | IIpsMoyrosbHBIid 3 Pacnoznasams Ha yepTexax u puUCyHKax
apasLIesIe e, MPSIMOYTOJIBHBIN MTApaIJIEIICTIUIIE]T, TUPAMUTY.
Inpamuia Pacrio3naBath B OKpy’KaroIeM MUPE MOJIEITH

23 OGBEM PAMOYTOIBHOTO 4 X (uryp. M300paxars pa3BEPTKU
napasuiesIenuesa NPSIMOYTOJIBLHOTO Mapaieenureia u

24 | KoMOMHATOPHBIE 334K 3 [MpaMUJBL.

TloBTOpeHM e K 2 Haxooums 00BbEMBI IPSAMOYTOJILHOTO
CHCTeMaTH3a1us napajuieNenumneaa u Kyda ¢ moMoIsIo
y4eBHOTO MaTepHana dbopmyn. BeipakaTh OJIHH €TMHUIIBI 00bEMaA
KontponpHas pabora Ne 5 1 Hepes Apyrue.
Pewams xoMOMHATOPHBIE 3a/1a49H C TTOMOIIIBIO
nepe0opa BapuaHTOB
I'nasa 4
18
OO0ObIKHOBEHHBIE 1PO0H

25 [TonsiTe OOBIKHOBEHHOM 5 Pacnosnasames 0ObIKHOBEHHYIO TPOOBH,
npobu NpaBUIIbHBIC M HETIPABMIIbHBIE ApO0H,

26 | IIpaBWIbHBIC U 3 CMeIIaHHbIe Yncia. YUTaTh 1 3aIMChIBaTh
HeTpaBUJIbHbIE JPOOH. OOBIKHOBEHHBIE IpO0OH, CMELIAHHbIE YUCIIA.
CpaBHeHue apodeit CpaBHHMBaTh OOBIKHOBEHHBIE TPOOH C paBHBIMH

27 CnoxeHue U BEIYUTAHUE 2 3HaMeHareasIMi. CKIIaapIBaTh U BEIUMTATH
Jpo0eli ¢ OTMHAKOBBIMU OOBIKHOBEHHBIE JIPOOH C paBHBIMHU
3HAMEHATEISIMH 3HameHaTensiMu. [Ipeobpa3oBbrIBaTH

28 Jpo6u u neneHue 1 HEIMPaBWIbHYIO IpOOb B CMEIIAHHOE YHCIIO,
HATYPaJIbHBIX YHCEI CMEIIIaHHOE YHCJIO B HETIPABUJILHYIO JIPO0OB.

29 | CMemanuble ynciia 5 YMeTh 3anuchIBaTh Pe3yabTaT ANIEHUs ABYX
T[loBTOpEHHUE 1 1 HATyPaITbHBIX YHCEN B BUC OOBIKHOBEHHON

CHUCTCMAaTHU3anuAa

npodu




y4eOHOro Marepuania
KonTponbHas pabora Ne 6 1
I'nasa 5 48
JecsasTH4HbBIE APOOH
30 [TpencraBnenue 4 Pacnosnasams, YuTaTh U 3aIIUCHIBATD
0 JIECATUYHBIX IPOOIX necsiTuaHble 1poou. HasbiBaThk pa3psiabl
31 CpaBHEHHE IECITUYHBIX 3 JIECATUYHBIX 3HAKOB B 3aMHUCH JIECSITUYHBIX
npoOei npo0Oeii. CpaBHUBATH JIECSITUYHBIC TPOOH.
32 | OkpyrieHue yucel. 3 OKpyrJsTh AE€CATUUHBIE POOU U HATypaIbHbIE
ITpuKuIKH yrciia. BBIMOTHATE IPUKUAKY PE3YIbTaTOB
33 Cl10’)keHre U BBIUUTAHUE 6 BBIYUCJICHUH. BBITIONHATE aprpMeTruuecKue
JECATUYHBIX Hpoﬁeﬁ L[CﬁCTBI/I?I Had JCCATUYHBIMU I[pO6$IMI/I.
KonTponsHas padorta Ne 7 1 Haxooums cpennee apudmetTnyeckoe
34 VMHOKCHUC NEeCATUYHBIX 7 HECKOJBKHUX YUCCII. HpI/IBOI[I/ITB IMPHUMCPBI
npobeit CpPEOHUX 3HAYECHUW BEJTUYUHBI. Pa3bsiCHATS,
35 | Jlenenue qecATHIHBIX 9 4TO TaKkoe OJuH NpoleHT. [IpeacTaBusTsh
npoGeit MPOLIEHTHI B BUJIE JECATUYHBIX TpOOEH U
KouTposbHas pabora Ne 8 1 JIECATUYHBIE IPOOH B BUJIE MIPOIICHTOB.
36 Cpeee 3 Haxoauts OporeHT OT 4Kciia ¥ YUCIIO O €ro
apu(MeTHIecKoe. TponeHTam
Cpennee 3HaueHue
BEJIMYNHBI
37 [Ipouentsl. Haxoxaenue 4
MPOIEHTOB OT YKCIIa
38 Haxosxnenue uncna mo 4
€ro MPOIICHTaM
[ToBTOpEeHue 1 2
CHUCTEMAaTH3aLUs
y4eOHOro Marepuania
KonTponwHas pabora Ne 9 1
IloBTOpEHHUE 19
39 YopaxHeHus st 18
ITIOBTOPEHHUS Kypca S
KJjlacca
HToroBast KOHTpPOJIbHAS 1
pabota
MaremaTtuka 6 kiaacc
Homep | Copep:xanue y4eOHOTo Kosm4yecTBo | XapakTepUCTHKA OCHOBHbIX BH/I0B
naparpad¢ | maTtepuaJja 4acoB AeSITeJIbHOCTH YYeHUKA
(Ha ypoBHe yueOHBbIX J1elicTBHIi)
I'nasa 1
JeTMMOCTh HATYPAJIbHBIX 22
unce
1 Jenurenu u KpaTHbIe 3 Dopmynuposams ONPEACIECHUS IOHITUI:
2 [Tpu3Haku nenMMOCTH Ha 3 JEJIUTENh, KPATHOE, POCTOE YHCIIO,
10,52 5, Ha 2 COCTaBHOE YMCJI0, OOIIUH JIeITUTEIb,
3 [Tpu3naku nenmumocTtu Ha 9 4 HanOOJIBIINHN OOIIUI I€TUTEIb, B3AUMHO
nHal MPOCTHIE YUCIIa, 00IIee KpaTHOE,
4 IIpocThie U COCTABHBIE 2 HauMeHblIee 0011ee KpaTHOE U MPU3HAKH

qucia

JIenuMOoCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.




5 HauOoupmmii o0omuin 4 Onucvleams IpaBUiia HAXO0XKICHUS
TEeTTATEIb Hanbogpiero oomero aenurens (HO/),
6 Haumensiee oOriee 4 HauMeHb11ero obmiero kparuoro (HOK)
KpaTHOE HECKOJIbKUX YUCEeI, Pa3I0KeHUs
[ToBTOpEeHME 1 1 HaTypaJbHOI'O YUCIIA HA IPOCTHIE
cUCTeMaTH3alus yueOHOro MHOKUTEIH
MaTepuana
Koutposnbnas padora Ne 1 1
I'naga 2
47
OObIKHOBEHHBIE 1pO0H
7 OCHOBHOE CBOWCTBO JIpoOU 3 Dopmynruposams ONPEACICHUS TOHITHH:
8 CoxkpaiieHue 1pooeit 4 HECOKpaTuMasi IpoOb, OOIIIHIA
9 [IpuBenenue npobeit k 4 3HaMEHaTeb ABYX Apo0Oeii, B3aUMHO
o01iemMy 3HaMEHATEIO. oOparHble uncina. [[puMeHaTh OCHOBHOE
CpaBHeHue apobeit CBOMCTBO JPOOH JIJIsl COKpAIEHUs APOOEH.

10 CiioxeHHe U BBIYMTaHUE S IIpuBOAUTEL IPOOU K HOBOMY
apoben 3nameHnarenmo. CpaBHUBaTh
KonrponbsHas pabora Ne 2 1 OOBIKHOBEHHBIE IpOOU. BHIMOTHATH

11 VMHOXKeHHE 1pobeit 6 apudmeTrueckue IeHCTBUS HAT

12 HaxoxneHue apodu ot 4 OOBIKHOBEHHBIMHU JIpo0siMu. Haxoautsb
qrcra JIpo0b OT YKCIIa U YUCTIO 110 3aJaHHOMY
KoHntpoubHast paGota Ne 3 1 3HaueHuto ero apoou. [IpeoOpa3zoBbIBaTH

13 BsanMuo 06paTHbIE nCcIa 1 OOBIKHOBEHHBIE IPOOU B IECATUYHBIE.

14 Tlenenue apobeit 6 HaxomuTs necatuanoe mpuoOImKeHue

15 Haxos/JeHue Yncia o 4 OOBIKHOBEHHOH 1pobH
3HAYEHUIO €ro Jpoou

16 [TpeoGpazoBanue 2
OOBIKHOBEHHBIX ApoOeil B
JICCSITUIHBIC

17 beckoneuHsbie 2
MIEPHONICCKHEC
JECATUYHBIE APOOHU

18 JlecsTuanoe npulImKeHue 2
0OBIKHOBEHHOM JIpoOu
[ToBTOpEeHUE U 1
cUCTEMaTH3alus yueOHOro
MaTepuana
KonTponbHas pabora Ne 4 1

I'nasa 3 35
OTHOLIECHUS ¥ PONOPUUH

19 OTHOLIECHUS 3 Dopmynuposamsv ONPEACICHUSA:

20 [Tponopuun 5 OTHOILIEHHUS, TPOIIOPLIMH, TPOLIEHTHOTO

21 [IponieHTHOE OTHOLIEHUE 4 OTHOLIEHUS IBYX YHCEII, IIPSIMO
JIBYX UHCET MPOMOPIIMOHATBHBIX U 00paTHO
KonTponwsHas padora No 5 1 MPOIOPIIUOHATBHBIX BEJIMYUH.

22 [Tpsimast u 06paTHa;[ 3 HpI/IMeHSITB OCHOBHOE CBOWCTBO
IpOHOpLHUOHATIBHBIC OTHOIICHHUA U OCHOBHOEC€ CBOUCTBO
3aBHCHUMOCTH npornopuud. [IpuBoaUTE MpUMEPHI U

23 ﬂeHeHHe Yycia B JAaHHOM 2 OIMCBIBATh CBOMCTBA BEJIMYUH,
OTHOIIICHUH HAXOJSIINXCS B IPSIMOM 1 00paTHOM

24 OKpY/KHOCTb U KPYT 3 MPOMOPLUOHATBHBIX 3aBUCUMOCTSIX.




25 JnHa OKpY>KHOCTH. 4 Haxoauts npolieHTHOE OTHOIIIEHHE IBYX
IInomans kpyra gucen. [leauTs uncio Ha

26 [{unuuap, KoHyC, map 1 MIPONOPLUUOHAIBHBIE YACTH.

27 JlnarpaMmmbl 3 3anucvieams ¢ TOMOLIBIO OYKB OCHOBHBIE

28 Cry4aiiHbie COOBITHSI. 3 CBOICTBaA JIpoOH, OTHOIIEHHUS, TPOIIOPLIHH.
BeposSTHOCTE ClTydaifHOTo Ananuzuposams UHPOPMAIIHIO,

COOBITHS MIpEeACTaBICHHYIO B BUJE CTOJOYATHIX U

IToBTOpEHNME U 2 KpyroBbix guarpamm. [IpencraBisTh

cucTeMaTu3anys yaeGHoro nH(pOpMaIKIO B BUJIE CTOIOUYATHIX U

MaTepuana KPYI'OBBIX JUAI'paMM.

Koutposnbnas padora Ne 6 1 IIpusooume TIpEMEPEI CITyqalHBIX
coObITHii. Hax01uTh BEpOSTHOCTH
CJIy4aifHOTO COOBITHS B OTIBITaX C
PaBHOBO3MOKHBIMH HCXOJaMHU.
Pacnosnaeams Ha yepTexax U pUCyHKax
OKPY>KHOCTb, KpYT, IMJIUH]IP, KOHYC,
cdepy, map 1 UX AIEMEHTHI.
Pacnio3HaBath B OKpYXKaroIIeM MUpPE
Mozenu 3Tux ¢uryp. CTpOUTH C TOMOIIBIO
LHUPKYJS OKPY>KHOCTB 33JaHHOTO pajinyca.
N3o0paxaTh pa3BEPTKU MUIHMHAPA U
KoHyca. Ha3piBaTh pubImkEHHOE
3HaueHue yncia n. HaxoauTe ¢ moMoIbio
dbopMyI JUTMHY OKPYKHOCTH, TUIOIIA/Ib
Kpyra

I'nasa 4
PanuoHajibHbBIE YHCJIA 79
H JeliCTBUSA HAJ HUMH

29 [TonoxurenpHbIE 2 IIpusooums ipuMepbl UCTIOJIB30BAHUS
Y OTPUIIATENIbHBIC YUCIIa MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCET.

30 KoopaunarHas npsimas 3 dopMyIHpOBaTh OINpEIeTICHUE

31 [lenbie yucna. 2 KOOpAMHATHOUN npsiMoid. CTpOUTh
Panuonansabie yncia HAaKOOPJIMHATHOM MPSMOM TOUKY C

32 Mopynb yucna 4 3aIaHHOW KOOPAMHATOM, ONpEeAesITh

33 CpaBHEHHE YKCeN 4 KOOpIUHATY TOYKH.

KouTponbHas pabota Ne 7 1 Xapaxmepu3z06amb MHOXKECTBO LIEITBIX

34 Clo’KeHHe PalHOHAIbHBIX 4 yycen. OOBACHITH TOHSTUE MHOXKECTBA
qucen palMOHATBHBIX YUCET.

35 CBoiicTBa CIIOXKEHUS 3 Dopmyrupoeanms ONPENETCHUE MO
PALMOHANIBHBIX YHCEI gyucia. Haxoauts Moaynb uucia.

36 BblUNTaHNE PALMOHAIBHBIX 5 Cpasnusams pallioOHAIbHBIEC YUCIIA.
quce Beimonsste apudmernyeckue qeicTBHS
KoHTponbHas pabora Ne 8 1 HaJl pallHOHANIbHBIMU HHCITAMH.

37 VMHOKEHHE PAIHOHATEHBIX 4 3arvmcvaaTL CBOICTBa apu(PMEeTHUECKHUX
——— JIEUCTBUM HaJ pallMOHAIbLHBIMU YUCIaMU

38 CBOHCTBA YMHOKEHHs 3 B Bujie popmyin. HazpiBath k03 duiineHt
PAIHOHATEHBIX YHCET OYKBEHHOT'O BBIPAaXKCHNA.

39 Koo dumment. 6 HpuMeHﬂnVab CBOMCTBA MPHU PEIICHUU
PachpeienuTenbHoe ypaBHeHui. Pemats TEKCTOBbIE 3aa1H C
CBOMCTBO YMHOXKEHUS TTOMOILEIO YPABHCHHIH.

20 TleIeHHE PAIHOHATHHBIX 5 Pacnosnasame Ha yepTexax U pUCyHKax

YUCCJII

NEPHUCHAUKYJIAPHBIC U ITaPAJIICIIBHBIC




KonTponbHas pabora Ne 9 1 npsiMble, (PUTYpBI, UMEIOIINE OCh

41 Pemenue ypaBHeHuii 5 CUMMETPUU, LEHTP CUMMETPHH.

42 Penrenue 3a1a4 ¢ MOMOIIBIO 6 YKa3pIBaTh B OKPYKAOIIEM MUPE MOJIEIIN
YpaBHEHUU TUX (uryp. @opmMyaupoBarthb
KonTponsHas pabora Ne 10 1 OIIPEACIICHUE TICPIICHUKYIIAPHBIX

43 HepHeHI[I/IKYJIHpHBIC 3 IIPSAMBIX U IMAapaJJICIIbHBIX ITPAMBIX.
IpsMBIE CTpouTh C TOMOIBIO YTOJIbHUKA

44 OceBas U 1IeHTpaIbHAs 4 IIEPIICHANKYJISIPHBIC IIPAMBIC
CHMMETPUH U TlapajuieNIbHbIE TIPSIMBIE.

45 TapasienbHbIe IPSIMBIC 2 Obvsachams M WILTIOCTPUPOBATH TTOHSTHE

46 KoOpAMHATHAS [UIOCKOCTb 4 KOOpI[I/IHaTHOI:/I 10ckoCcTH. CTpOUTH Ha

47 Tpadukn 3 KOOPJAUHATHOM IJIOCKOCTU TOYKH C

48 TloBTOpEHHE 1 2 3aIaHHBIMHA KOOPAUHATAMHU, OIIPEIEIATh
CHCTEMATH3AIMS YIeOHOTO KOOPJMHATBI TOYEK Ha IJIOCKOCTH.
MaTepHana Ctpouth OT/EIbHbIE rpaduku

49 KonTponbHas pabora Ne 11 1 3aBUCUMOCTEN MEXy BEIUYMHAMU 110

TOYKaM. AHaTU3UPOBATh TpaduKu

3aBUCUMOCTEN MEXy BEIMYMHAMU

(paccTosiHMe, BpeMsi; TeMIiepaTypa U T. 11.)
IloBTOpEHUE 27

50 YrpaxxHeHust s 26
MMOBTOPEHHUS Kypca 6 Kiiacca

51 HToroBas KOHTpOJIbHAS 1

paborta

Auaredpa 7 kiaacc

Home | Cogep:xanue Kounyec | XapakrepucTHKa OCHOBHBIX BH10B
p yueOHOro TBO AeSITeIbHOCTH YYeHHKA
napar | Mmarepuaja 4acoB (Ha ypoBHe y4eOHBbIX 1eiCTBUI)
pag
I'naga 1
JIuneiinoe 17
ypaBHeHHE
C O/IHOM NepeMeHHOoi
1 Benenue B anredpy 3 Pacnosnasamu uncnoBbie BEIPAKEHUS U
2 JIuneiinoe ypaBHEHHE 6 BBIPAXKCHUS C IEPEMEHHBIMH, JTUHEHHBIE
C OJJHOU IEPEMEHHOMN ypaBHeHus. [IpuBOAUTE pUMEPHI BBIPAXKEHUM C
3 Pemenue 3anau ¢ 6 NIEPEMEHHBIMU, JIMHEWHBIX YPABHEHUIA.
MTOMOIIIBK YPAaBHEHUN CocTaBiiTh BBIpaXKEHHUE C IEPEMEHHBIMHU 10
HOBTOpeHI/Ie u 1 YCJIOBHUIO 3a1a4H. Brmmoaasate npeo6pa303aHI/151
CUCTEMAaTH3aITUS BBIPaKEHUI: IPUBOUTH NIOJIOOHBIE cllaraeMble,
yqe6H0ro MaTepuaia PaCKpbIBATH CKO6KI/I. HaXOZ[I/ITB 3HAUYCHUC
KOHTpOJ'II)HaSI pa60Ta 1 BBIPpAXKCHUA C IICPECMCHHBIMHU IIPU 3aJITaHHBIX
Ne 1 3HaYEHUsIX nepeMeHHbIX. Knaccuduuuponartsb
anreOpanueckue BeipakeHus. OMUChIBaTh LEbIE
BBIPAKCHUS.
Dopmynuposams ONPEHAECICHUE TUHENHOTO
ypaBHeHus. Pemiats IMHEHOE ypaBHEHUE B
obmiem Buze. HTEpripeTHpoBaTh ypaBHEHHE KaK
MaTE€MaTU4ECKYI0 MOJENb PEAIbHON CUTYaLUH.
OnuceIBaTh CXEMY pelIeHUs] TEKCTOBOM 3a7auH,




IIPUMEHSATH €€ IS PEIICHUs 3a/1a4

I'nasa 2 68

Llesabie BoIpakeHust

4 ToxaecTBEHHO Dopmynuposams:
paBHBIE BHIPAXKECHHUSL. 2 onpeoenenus: TOXKIECTBEHHO PaBHBIX BBIPAXKECHMUIA,
ToxnecTBa TOKJIECTBA, CTEIIEHH C HATypaJbHBIM [TOKA3aTelEM,

3) Crenens ¢ OJIHOYJIEHA, CTAHJAPTHOI'O BUJIA OJTHOYJICHA,
HaTypaJbHbIM 3 Ko3((ULIMEeHTa OTHOUJIEHA, CTEIEHH OJJHOWIEHA,
II0Ka3aTesaeM MHOT'OYJIEHA, CTETIEHN MHOTO4JICHA;

6 CpolicTBa cTeneHn ceéoticmea: CTENIEHU C HaTYpaJIbHBIM IIOKa3aTeseM,
C HaTypaJabHbIM 4 3HaKa CTEICHY;
[IOKa3aTeaeM npaeuna: N10Ka3aTelbCTBa TOXKIECTB, YMHOKEHUS

7 OHOYJIEHBI 4 OJITHOYJIEHA HA MHOT'OUJIEH, YMHOKEHUS

8 MHOro4IeHbI 2 MHOI'0OYJICHOB.

s ClI0)KeHue 1 /Jloxazvieamb CBOWCTBA CTENIEHU C HATYPAIbHBIM
BbIUHUTAHUE 5 IIOKa3aTcICM.
MHOTOWICHORB 3anucwvieams 1 0okazvieams POPMYIIBI:
KoHTpoubHas paborta L NPOM3BENCHUS CYMMbI U PA3HOCTH 1BYX
Ne 2 BBIPA)KCHUH, PA3HOCTH KBaJIPaTOB JIBYX

10 | VYMmuoxkenue BBIPQKEHUH, KBaJpaTa CyMMbI U KBajpaTa
OJTHOUJICHA HA 5 Pa3HOCTH JIBYX BBIPAXKEHHM, CyMMBbI KyOOB U
MHOTOWIEH pa3HOCTH KyOOB JIBYX BBIPaKCHHH.

11 | YMuoxenue Boluucnsame 3Ha4eHNE BBIPAXKEHUH C
MHOLOWICHA Ha 5 nepeMeHHbIMU. [IpUMeHsTh CBOMCTBA CTENEHU IS
MHOLOWIEH npeoOpa3oBaHus BeIpaKeHUN. BBIMOTHATH

12 | Pasnoskenne YMHOKEHHUE OJTHOYJICHOB U BO3BEACHHE OJHOUICHA
MHOFOWICHOB HA B CTENEHb. [I[pUBOANTH OJHOUIEH K CTAHJAPTHOMY
MHOSKHTEI. BUJy. 3alMChIBATh MHOTOWIEH B CTAHAAPTHOM
BhIHECEHHE 0OIIEro 4 BUJIE, OIIPEIETATh CTENIEHh MHOTOUJICHA.
MEOIKITEIS 33 [Ipeobpa3oBbIBaTh NPOU3BEICHUE OTHOUWICHA U
CKOGKH MHOT'OYJIEHA; CYMMBI, pa3HOCTH, IPOU3BEICHHUS

13 | Pasnoxkenue JIBYX MHOTOYJIEHOB B MHOTOUYJIEH. BBIMOIHATH
MHOFOWICHOB Ha pa3noKeHne MHOTO4JIeHAa Ha MHOXKHUTENN
MHOXHTENH. MeTox 4 crocoOOM BBIHECEHHUS O0OIIEr0 MHOKHUTEINS 3a
IPYTITHPOBKH CKO6KI/I,"CHOCO6OM TPYNIUPOBKH, 110 GopMyTIam
KoHTposbHas pabota COKpAIIEHHOTO YMHOXKEHHS U C TPUMEHEHHEM
No 3 1 HECKOJIBKUX c110oc000B. Vcronbp30BaTh yKa3aHHbIE

14 | Mpoussencrue npeodpa3zoBaHMs B MpoLIECcCe pelIeH s YpaBHEHMIA,
PA3HOCTH M CYMMBI 4 JI0Ka3aTeNbCTBA YTBEPKACHUM, pellIeHUs
HBYX BHIPAKCHHIH TEKCTOBBIX 3314

15 PasnocTs kBanpaTos 3
JIBYX BBIPAKEHUU

16 | KBagpar cymmbl u
KBaJIpaT pa3HOCTU
JIBYX BBIPQKCHUMU. 5
KBagpar cymmsl
HECKOJIBKUX
BBIPAKCHUH

17 [IpeobpazoBanue
MHOTr'O4YJIEHA B 4

KBaJIpaT CyMMBbI WJIN
pPa3HOCTH IBYX




BbIpayK€HUH 10O B
KBaJIpaT CyMMbI

HECKOJIbKUX
BBIPAXKEHU I
KonTponbsHas pabora 1
No 4
18 CyMMa u pa3HOCTh
KyOOB JIBYX 3
BBIPKECHU I
19 [IpumeHenue
Pa3IUYHBIX CIIOCOOOB
pa3I0KEHUA 5
MHOTOYJIEHA Ha
MHOXHUTEIN
[ToBTOpEeHUE N
cUCTeMaTH3aIus 2
y4eOHOr0 MaTepuaia
KoHTtponbHas 1
pabora No 5
I'nasa 3 18
DyHKINH
20 CBsi3u MeXIY IIpusooums ipuMepbl MHOXKECTB, 3aBUCUMOCTEH
BEJIMYUHAMU. 4 MeXIy BelnurHaMu. Pa3nuuaTs cpenu
OyHKIMS 3aBUCUMOCTEN (PYHKIIMOHATBHBIE 3aBUCUMOCTH.
21 CriocoOsI 3a1aHus 4 Onucvleamb IOHATUSA: MHOXKECTBA, IIyCTOTO
byHKIIMHN MHOKECTBA, 3aBUCUMOM U HE3aBUCHUMOMU
22 I'padpuk GyHkmm 3 MepEeMEHHbIX, (PYHKIMH, apryMeHTa (QyHKIUH;
23 JluneitHas GpyHKIMS, 5 CHOCOObI 33JJaHUSI MHOKECTBA U (DYHKLIUU.
e€ rpaduk U cBOMCTBa @opMyIupOBaTh ONPEAEICHUS: PABHBIX MHOXECTB,
IToBTOpEHNME U obnacty onpeesieHust GyHKIIUH, 00JIaCTH
CUCTEMAaTH3AIIUS 1 3HaueHUi GyHKIMH, rpaduka GyHKINH, THHEHHON
yqe6H0r0 marepuaina (I)yHKHI/II/I, HpﬂMOfI IIPOINOPpIHUOHAIIBHOCTH.
KoHTposbHast paboTa Buruucnsame 3HaueHne GyHKIUY 110 33JaHHOMY
No 6 3Ha4YeHHIO apryMeHTa. CoCTaBiIsATh TaOIUIIBI
3HaueHul ¢pyHkuuu. Ctpouts rpadux GyHKIUH,
3agaHHo# TabimuuHo. 1o rpaduky QyHkuuy,
1 SBIISIOLICICS MOJIEBIO PEeaTbHOTO TpoIiecca,
OTIPEeNIeISITh XapaKTePUCTUKH ITOTO TIpoIiecca.
Crpouts rpaduk nuHeHoi Qynkunu. OnuchBaTh
CBOMCTBA ATUX (PYHKIUN
I'nasa 4
CucreMbl JTHHEHHBIX
YPaBHEHHU 25
¢ AByMS
nepeMeHHbIMH
24 | YpaBHEHUS C NBYMS 3 IIpugooums HPUMEpBL: YPABHEHUS C ABYM
ePEeMEHHBIMU NEPEMEHHBIMU; JTUHEHHOI0 YpaBHEHHUS C IBYMs
25 | JluneiiHOoe ypaBHEHHUE NEPEMEHHBIMU; CUCTEMBI IBYX JTUHEHHBIX
C IByMsI 4 ypaBHEHUI ¢ ABYMS MEPEMEHHBIMU; PEATBHBIX
NepEMEHHBIMU U €T0 MIPOILIECCOB, JIJIs1 KOTOPBIX YPaBHEHHE C ABYMS
rpadux NEPEMEHHBIMU WJIA CUCTEMA YPABHEHUU C IBYMSI
26 | Cucrembl ypaBHEHUI 4 NEPEMEHHBIMU SBJISIOTCS MaTEMaTUYECKUMU




C IByMs MOJIETISIMHU.
NIEPEMEHHBIMU. Onpeoensamy, SBISIETCS JIM NIapa YUCEJT PEILIEHUEM
I'paduueckuii meton JAHHOTO YPABHEHMS C IBYMs IIEPEMEHHBIMH.
pELICHNS] CUCTEMBI Dopmynuposams:

JBYX JTUHEHHBIX onpeoenenus: pelieHNs] ypaBHEHUS C IByMs
YPaBHEHMH € ABYMS IIEPEMEHHBIMU; YTO 3HAYUT PELIUTh YPaBHEHUE C
IIEPEMEHHBIMU IBYMs IEPEMEHHBIMU; TpaduKa ypaBHEHUS C

27 | Pemenue cucrem JBYMsI IEPEMEHHBIMU; JIMHEWHOTO YPAaBHEHHUS C
JMHENHBIX 3 ABYMs IEPEMEHHBIMH; PEIICHHA CHCTEMbL
YPaBHEHHMI METOAOM YPaBHEHHH € ABYMs IEPEMEHHBIMU;
110JICTAHOBKHU ceéoticmea ypaBHEHHUM € IBYMS IIEPEMEHHBIMU.

28 | Pemenwne cucreM Onucwieams: CBOMCTBA TpadKa TUHEHHOTO
JMHENHBIX YPaBHEHHMsI B 3aBUCHMOCTH OT 3HaYEHUN
YPaBHEHHMI METOAOM 4 K03 PUIIHEHTOB, rpaUIECKU METO]T pEeLICHUS
CIIOKEHUS CUCTEMBI ABYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH,

29 Pemenue 3anau ¢ METOJ IIOACTAaHOBKHU U METOJI CIIOKCHUS IS
IIOMOIIBIO CUCTEM pEILIEHNs CHCTEMBI JIBYX JINHEWHBIX YPaBHEHUI €
JIMHEHHBIX 5 JIBYMsI TIEPEMEHHBIMM.

YpaBHEHUH Cmpoums TpauK TUHEHHOTO YPaBHEHUS C ABYMSI
IToBTOpEHNME U IIEPEMEHHBIMU. PemaTs cucTeMsl IByX JIMHEHHBIX
CHCTEMAaTH3aIlHS 1 YPaBHEHMH € JBYMs IEPEMEHHBIMU.
yqe6H0r0 Marepuaia Pewams TEKCTOBBIC 3aJa4uu, B KOTOPBIX CUCTCMA
KoHTponbHast JBYX JTUHEUHBIX YpaBHEHUH C IByMs
paGota Ne 7 1 IIEPEMEHHBIMU SBJISETCS MAaTEMaTUYECKON
MOJIEJIBIO PEAIBHOTO IIpoLecca, 1
MHTEPIPETUPOBATH PE3YJIHTAT PEIICHUS CUCTEMBI
IloBTOpEHUE 12
[ToBTOpEeHUE N
cucTemMaTH3aLus 11
Kypca anreOps 7
KJacca
Hrorosas 1
KOHTpOJIbHAs paboTa
I'eomerpus 7 Ki1ace
Homep Conepxxanue Konu- XapaKkTepucTUKa OCHOBHBIX
napa- MaTtepuana 4eCTBO BUJIOB JICSITEILHOCTH
rpada 4acoB Y4EeHHKa (Ha ypOBHE
y4eOHBIX JCHCTBUI)
I'naBa |. HauanbHble 11 OOBACHATD, UTO TAKOE OTPE30K, Y4, yrod,
reoMeTpuvecKue CBeJleHHus Kakue (Urypsl Ha3bIBAIOTCS PaBHBIMH, KaK
1,2 IIpsimast u OTpe30K. 2 CPaBHUBAIOTCS U U3MEPAIOTCA OTPE3KU U
JIyu u yron VTJIbI, 4TO TaKO€ Tpajyc M TrpajgycHas mMepa
3 CpaBHEHHE OTPE3KOB U 1 yrja, Kakou yroJl Ha3blBaeTCs MPAMBIM,
YTJIOB TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
4,5 N3mepeHnne oTpe3KoB. 3 cepeMHa OTpe3Ka U OMCCeKTpuca yria,
N3mepenue yrios KaKue yTJIbl Ha3bIBAIOTCS CMEKHBIMU U
6 CwMmexHble 1 1 KaKHe BEPTUKAIBHBIMU; (OPMYIUPOBATH U
BEPTUKAJIbHBIE YIJIbI 00OCHOBBIBATH YTBEPKACHHUSI O CBOMCTBAX
7 IlepnenukynsipHbIe 1 CMEXHBIX U BEpTUKAJIbHBIX YIJIOB; O0OBsC-




IIPsIMbIE

HATb, KAaKHC INPAMBIC HA3bIBAIOTCSA

Pewmenne 3anau 1 NEepIEeHIUKYIJISIPHBIMU; (POPMYIUPOBATH U
[ToBTOpEHUE 2 00OCHOBBIBATh YTBEPKACHHE O CBOMCTBE JIBYX
KonTponsnas pabora No 1 NPSIMBIX, TEPIEHIUKYISIPHBIX K TPEThEH;

1 n300paxaTh U pacrno3HaBaTh YKa3aHHbIC
npocreiue GUrypsl Ha yepTexax; penaThb
3a7lauu, CBSI3aHHbBIE C ’TUMU MPOCTEHIIUMU
¢durypamu

I'nasa |l. TpeyrojbHuku 18 OOBsCHATH, Kakasi purypa Ha3bIBaeTCs

1 TpeyronbHuK 1 TPEYTOJIBHUKOM, YTO TAKOE BEPIIMHBI,

2 [lepBslii mpu3HaK 2 CTOPOHBI, YIJIbI U IEPUMETP TPEYTOIbHUKA,
paBeHCTBa KAaKOM TpeyroJbHUK Ha3bIBAETCS
TPEYTroJbHUKOB paBHOOEPEHHBIM U KaKOil paBHOCTOPOHHUM,

3 [lepnenauxymnsip K 1 KaKHe TPeYroJbHUKU Ha3bIBalOTCS PAaBHBIMU;
npsMoi. Menuansl, n300pakaTh M paclo3HaBaTh Ha YepTekKax
OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKU U UX 3JIEMEHTHI;
TpEeyrojbHUKA (GbopMyIMpOBaTh U AOKA3bIBATh TEOPEMBI O

4 CaoiicTBa 2 IIPU3HAKaX PaBEHCTBA TPEYTOJIbHUKOB;
paBHOOEIPEHHOTO OOBSACHSATH, YTO HA3bIBAETCA
TpEeyrojbHUKA HEPIECHIUKYISPOM, TPOBEAEHHBIM U3 JaHHOU

5 Brtopoui u TpeTuii 4 TOYKH K JJAaHHOHW NpsIMOii; popMyTupoBath u
MpU3HAKHU PABEHCTBA JIOKa3bIBaTh TEOPEMY O MEPHEHIUKYISAPE K
TPEyroJIbHUKOB NPSIMOii; OOBICHSITH, KAKHE OTPE3KHU

6 OKpyKHOCTh 1 Ha3bIBAIOTCSI MEIMAHOU, OMCCEKTPUCON U
3aga4u Ha TOCTPOECHUE 2 BBICOTOM TPEYrojbHHUKA; (GOPMYIUPOBATH U
Pemenue 3amau 4 JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX

7 KontponbHas pabora 1 PaBHOOEIPEHHOTO TPEYrOJbHUKA; PeIIaTh
Ne 2 3a/1a4, CBSI3aHHBIE C IPU3HAKAaMU PABEHCTBA

TPEYroJIbHUKOB U CBOWCTBAMU
pPaBHOOEPEHHOTO TPEYTOJIbHUKA;
(bopMynHpoBaTh ONpeieIeHne OKPYKHOCTH;
OOBSICHATH, YTO TAKOE LEHTP, PaANYC, XOpAa
U IMaMETp OKPYKHOCTH; pelliaTh NpocTeiine
3aJ1a4M Ha [IOCTPOEHUE (IIOCTPOEHUE YIIIa,
PaBHOTO JAHHOMY, TIOCTPOEHUE OUCCEKTPUCHI
yTiia, TOCTPOEHUE MEePIEeHANKYIIPHBIX
NPSIMBIX, TOCTPOCHUE CEPEIUHBI OTPE3KA) U
0oJee CI0KHbIE 3a/1auy, UCIOJIb3YIOLIUE
yKa3aHHbIe MPOCTENIINE; COOCTABIATh
MOJIYYEHHBIN pe3yNbTaT C YCIOBUEM 3a/1auH;
aHAJIM3UPOBATH BO3MOKHBIE CIIyYau

Iaasa 1. lapannenbHble 13

npsMbIe

1 [TapannenbHble TpsMbIE 1 ®opMyIMpPOBaATh ONPEACIECHUE MMAPAIIIEIbHBIX

2 IIpu3Haku 3 NPSIMBIX; OOBSICHATH C TOMOLIBIO PUCYHKA,
napajyieIbHOCTU BYX KaKHe yriibl, 00pa3oBaHHbIC IPU MEpECEeUECHUN

3 MPSMBIX JBYX MPAMBIX CEKYLIEH, HA3bIBAKOTCS
AKcuoMa napajuiesIbHbIX 5 HaKpeCTIeXKalluMu, KaKue 0JJHOCTOPOHHUMHU
IPSIMBIX U KaKue COOTBETCTBEHHBIMU;

Pemenue 3anau 3 bopMyIUpPOBaTh U JOKA3bIBATh TEOPEMBI,

KonTponbsnas padora Ne 1 BbIpaXKaroL1e NPU3HAKY M1apaIeIbHOCTH

3

JABYX IIPAMBIX; O6’b$ICH$ITB, YTO TaKOC




aKCHUOMBI TEOMETPUM U KAKUE aKCHOMBI YK€
M CTIOJI30BAIMCH paHee; PopMyIupoBaTh
aKCMOMY MapaJJIeIbHBIX MPSMbIX U BBIBOJUTH
ciencTBus u3 He€; GOopMyTUpPOBaTh

U JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
napajuiebHbIX MPSIMBIX,

oOpaTHBIE TeOpeMaM O MTPU3HAKAX
MapayieIbHOCTH, CBI3aHHBIX C HAKPECT
JISKAIUMH, COOTBETCTBEHHBIMH U
OJTHOCTOPOHHUMH YTJIaMH, B CBSI3U C ITUM
OOBSICHATH, UTO TAKOE YCIIOBHE U 3aKIIOUCHHE
TEOPEMBI, KaKasi TEOpEMa Ha3bIBAETCS
0OpaTHOM MO OTHOIICHHUIO K JAaHHOU
Teopeme; OOBSICHATH, B UEM 3aKITI0UACTCS
METOJI I0Ka3aTeJIbCTBA OT MPOTHUBHOTO:
dbopmMyIupOBaTh U 10Ka3bIBATh TEOPEMBI 00
yIJIaX ¢ COOTBETCTBEHHO MapaslIeIbHBIMU U
MEePIEHIUKYISIPHBIMU CTOPOHAMU;ITPUBOJIUTH
MIPUMEPBI UCMOJIB30BAHUA 3TOTO METO/A;
peliaTth 3a7a4M Ha BHIYMCIICHUE,
JI0KA3aTeJIbCTBO M TTOCTPOCHUE, CBA3AHHBIE C
napajuieIbHBIMU TIPSIMBIMU

I'aaBa IV. CooTHOIIEHUS MEKTY 18 DopMyIHpPOBATH U I0KA3bIBATh TEOPEMY O
CTOPOHAMH M yIJIaMH CyMME€ YTJIOB TPEYTOJIbHUKA U €€ CIIEICTBUE O
TPeyrojbHHUKAa BHEILIHEM YTJI€ TPEYTrOJIbHUKA; TPOBOJUTH
1 CymmMma yrnoB 2 KJIacCU(DUKAIMIO TPEYTOJIbHUKOB O YIJIaM;
TpEyrojbHHUKA dbopMynupoBaTh U JOKA3bIBATH TEOPEMY O
2 CooTHoLEHUS MEXIY 3 COOTHOILUEHUSAX MEXKY CTOPOHAMHU U yriaMHu
CTOPOHAMU U yriaMu TpeyrojbHHUKA (MpsIMOE U 0OpaTHOE
TpeyrojibHUKa YTBEPKIAEHUS) U CIEACTBUS U3 HEE, TEOPEMY O
KonTponsnas padora No 1 HEPABEHCTBE TPEYrOJIbHUKA;
3 4 TIpssMOyroyibHbIE 4 bopMyIHUpOBaTh U JIOKA3bIBaTh TEOPEMBI O
TPEYTroJIbHUKU CBOMCTBAX MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB
4 [TocTpoeHune 4 (IpsIMOYTOJIBHBIN TPEYroJbHUK C yriaoM 30°,
TPEYroJibHUKa IO MIPU3HAKU PaBEHCTBA MPSIMOYTOJIBHBIX
TPEM dIIeMEHTaM TPEYroJIbHUKOB); POPMYIUPOBATH
Pemenue 3amau 3 OTIpe/IeNICHUs] PACCTOSAHUS OT TOUKHU J10
KonTtponbshas pabora Ne 1 IPAMOMN, PACCTOSHUS MEXKIY Na-
) pajuieNbHBIMU MPSIMBIMU; PEelIaTh 3a/1a4d Ha
BBIYMCIICHUE, JJOKA3aTEIbCTBO U TOCTPOECHHUE,
CBSI3aHHBIE C COOTHOLIEHUSIMU MEXTY
CTOPOHAMH U YTJIaMHU TPEYTrOJbHUKA U
paccTossHUEM MEXKIy NapajiebHbIMU
MPSIMBIMU, TIPU HEOOXOAUMOCTH MPOBOAUTH 11O
X0y PELIECHUs JOTOJIHUTENBHbBIE TOCTPOCHHUS,
COTOCTABIISITh MOJYYEHHBIN pe3yabTaT ¢
YCIIOBHEM 3aJ1a4M, B 33/1a4ax Ha IOCTPOCHUE
HCCJIEIOBATh BO3MOKHBIE Cllydau
IloBTOpEHME. 10

Pemienne 3agau

Auare0Opa 8 kiaacc




Homep | Copep:xanney4eOHOTO KosmyecTBo | XapakTepUCTHKA OCHOBHbIX BH/I0B
naparpadg | MaTepuaJa 4acoB AeSITeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX el CTBHII)
I'naga 1
PanuonaabHbIe
BbIpPasKeHUsl 95

1 PannonansHbIe 1poou 3 Pacnosznasams nienpie paumoHaibHbIE

2 OCHOBHOE CBOMCTBO 4 BBIpKCHUS, IPOOHBIC pallMOHATILHBIE
panoHaIBLHON ApooHU BBIPAYKECHUS, TPUBOJIUTH TPUMEPHI TAKUX

3 CrnosxeHre U BRIYUTAHUE 4 BBIPKEHUH.
palroHaIbHBIX Ipobeii ¢ Dopmynuposams:

OJMHAKOBBIMHU onpeodeieHus: PaioHaILHOTO
3HAMEHATEJISIMU BBIPAXKCHMUS, JOMYCTUMBIX 3HAUCHUN

4 Cl10’)KeHHE U BBIUUTAHUE 7 MEPEMEHHOM, TOXKIECCTBEHHO PaBHBIX
panHroOHAIBHBIX IPOOCH BBIPAYKECHH, TOXKIECTBA, PABHOCUIIBHBIX
C pa3HbIMU ypaBHEHUH, pallUOHAIILHOTO YpaBHEHUS,
3HaMEHAaTEeIIMU CTEIIEHU C HYJIEBBIM IMOKA3aTEIEM,
KontponbHas padora Ne 1 1 CTCIICHHU C LEIbIM OTPULIATCIbHBIM

5 VMHOKEHHE U ICJICHHE 5 MoKa3aTesieM, CTaHIapTHOTO BU/Ia YKCIa,
panuoHaIbHBIX HpoGeﬁ. 06paTHOﬁ IIPOIOPIHUOHAJIBHOCTH,
BOSBGI[GHI/IG ceoucmea. OCHOBHOEC CBOUCTBO
paIMOHAILHOM Ipo0u B palroHaIbLHOM ApoOH, CBOMCTBA
CTEeHb CTEIICHU C IIEJIBIM TT0Ka3aTeseM,

6 ToxnecTBEeHHBIE 10 ypaBHEHHiH, bYHKIIIH Y = E ;
npeoOpazoBaHUs X
palMOHATBHBIX npasuna: CIOKEHUs, BBIYUTAHWUS,
BBIpa)KCHUM YMHOXKEHUS, IeTICHUsS TpoOeid,
KonTtponbsHas pabora Ne 2 1 BO3BEJICHUS JPOOU B CTEIICHB;

7 PaBHOCUIIBHBIE 4 ycnoeue paBCHCTBa Z[p06I/I HYIIIO.
ypPaBHEHMS. Jloxazvieams CBOWCTBA CTEIIEHU C
PannonanbHbie ypaBHEHUS IICJIBIM IIOKAa3aTeJICM.

8 CreneHnb ¢ LEJIbIM 5 Onucvieams Tpa@uUUIECKUil METOT
OTPULIATENHHBIM pELICHHS] YPABHEHUH C OJHOMN
MOKa3aTejaeM MIEPEMEHHO}L.

s CBOIiCTBA CTEIICHH 6 Ilpumensims OCHOBHOE CBOMCTBO
C eJIBIM TI0Ka3aTeleM palroHaIbHOM APOOH I COKpAICHUS

10 k 4 u ipeodpazoBanus apobeit. [IpuBoanTh
Dynxuus y = X 1pobu K HoBoMY (00IIEMY)

U eé rpaduk 3HameHarenro. Haxoauts cymmy,
KouTposbHas pabora Ne 3 1 Pa3HOCTh, MPOU3BEJICHUE U YACTHOE

npoOeii. BBIMOMHATE TOXK/AECTBEHHbIE
npeoOpa3oBaHMsl pAIiOHABHBIX
BBIPAKCHUM.

Pewams ypaBHEHUs ¢ IEPEMEHHON B
3HaMeHaTese Apoou.

Ilpumensams CBOMCTBA CTEICHU C LIETBIM
MoKazaTesieM /I MpeoOpa3oBaHUs
BBIPAKCHUM.

3anucvlieams 4nciia B CTAaHAAPTHOM
BUJIE.

Buvinonnsims NOCTpOEHNE U UTEHUE




rpaduka QyHKIHH Y = K

X
I'nasa 2
KBagpaTtHble KOpHU. 30
JleiicTBUTEIbHBIE YHCJIA

11 DyHKIHS Y = X 3 Onucwiéams: IOHATHE MHOKECTBA,

u e€ rpaduk 3JIeMEHTa MHOXECTBA, CITIOCOOBI 3a/TaHHs

12 KBanpaTHbie KOpHH. 4 MHO’KECTB; MHOKECTBO HATypaJbHbIX
Apudpmernyeckuit 4ycell, MHOXKECTBO LEJIbIX YHUCEIl,
KBaJIpaTHBI KOPEHb MHOECTBO palliOHAIbHBIX YUCEN,

13 MHOK€eCTBO U €ro 2 MHO’KECTBO ACHCTBUTEIbHBIX YUCEI U
AIIEMEHTBI CBSI3U M@Ky 3TUMH YHUCIIOBBIMU

14 [ToaMHOXkECTBO. 2 MHOKECTBAMMU; CBSI3b MEKY
Omnepanuu Haj OCCKOHEYHBIMH JICCATUUYHBIMU APOOSIMU
MHOXKECTBAMH U pallMOHAJIbHBIMU, UPPALIMOHAIBHBIMU

15 YucioBele MHOXXECTBA 3 YUCIIAMU.

16 CBolicTBa 5 Pacnosnasams paltuoOHAIIbHBIC U
apudMeTHIecKoro uppalnyoHaibHbie yncia. [I[puBoauTh
KBaJpaTHOI'0 KOPHS MMPpHUMEPBI pallMOHAJIBbHBIX YUCCIT U

17 ToxaecTBEHHBIC 7 HPPAHOHAIBHBIX THUCECIL.
Hpeo6pa30BaHH;[ 3anucvieams ¢ IMOMOIIBIO (i)OpMy.]'I
BBIPAYKEHHU, COICPIKAIIIX CBOMCTBA JEUCTBUM C IECTBUTEIHLHBIMU
KBAJIPATHBIE KOPHU qUCIaMH.

18 DyHKIHA Y = Jx 3 Dopmynuposams:

1 o6 rpadhmK onpeoenieHus: KBaIpaTHOTO KOPHS U3
KonTporsHas pabora Ne 4 1 yucia, apupMEeTHIECKOro KBaIpaTHOTO

KOpPHSI U3 YKCJia, PABHBIX MHOYKECTB,
IIOJIMHO>KECTBA, IEPECEUEHNSI MHOXKECTB,
00beIUHEHNUS MHOKECTB;

ceoticmea: QyHKIMH Y = X,
apu(MEeTHIEeCKOro KBaJpaTHOrO KOPHS,
dbyrkmun y =X .

Jloka3pIBaTh CBOMCTBA
apupMeTHIEeCKOro KBaJpaTHOTO KogHﬂ.
Cmpoums Tpaduku QyHKIUN Y = X1
y=+x.

Ilpumensms OHATHE APUPMETUYECKOTO
KBaJIpaTHOT'O KOPHS /JIS BBIYMCIICHUS
3HAYEHUU BBIPAKECHUN.

Ynpowamw BelpaxkeHus1, coaepxaline
apu@meTHUecKre KBaJIpaTHbIE KOPHU.
Pematp ypaBHenusi. CpaBHUBATH
3HAQ4YECHUS BBIPAKCHUHN. BBIIOIHATD
npeoOpa30BaHKE BHIPAKECHUM C
NPUMEHEHHEM BbIHECEHUSI MHOXKHUTES
U3-TI0J] 3HaKa KOPHS, BHECEHUS
MHOKHTENS TI0JT 3HAK KOPHS.
BrinonHaTs ocBoOOXKAEHHE OT
UPPALMOHAIBHOCTH B 3HAMEHATEIE
JIpoOu, aHATIU3 COOTHOIICHUI MEXITY
YUCJIOBBIMU MHOKECTBAMHU U UX
3JIEMEHTaMHU




TI'naga 3

KBanpaTHble ypaBHeHUs 36
19 KBagpatHbpie ypaBHEHUS. 4 Pacnosnasamov v IpUBOIUTH IPUMEPHI
Pemenue HenmoaHbIX KBa/IpAaTHBIX YPAaBHEHUN Pa3IMYHbIX
KBaJIpaTHBIX YpaBHEHUU BUJIOB (ITOJIHBIX, HEMOJIHBIX,
20 dopMmyna KopHEH 5 NPUBEIEHHBIX ), KBAJIPATHBIX
KBaJIpaTHOTO YPaBHEHUS TPEXUIICHOB.
21 Teopema Buera 5 Onucwiéams B 001IEM BUJIE pPELICHHE
KontponpHas pabora Ne 5 1 HETOJIHBIX KBaJPATHBIX YPABHECHHUIA.
22 KBagparusiii Tpéxusnen 5 Dopmyauposams .
23 Pemienue ypaBHeHPIfI, 7 onpeaefleHuﬂ: YPaBHCHUA HepBOﬁ
CBOJSIIIINXCS K CTCIICHU, KBAAPATHOTO YPABHCHUA,
KBAJIDATHBIM YPABHEHUIM KBaJ[PaTHOTO TPEX1ICHA,
24 PannonanbHbie ypaBHEHUS 8 AUCKpHUMHMHAHTa KBaJpaTHOIr'o
KaK MaTeMAaTHUECKHE YPaBHEHHUSI U KBaJAPAaTHOTO TPEXUJICHA,
MOJICIH PealbHbIX KOPHsI KBaJpPaTHOI'O TPEXUJICHA;
CHTYauHit OMKBaJPaTHOTO YPAaBHEHUS,
KontpoubHast paGota Ne 6 1 ceoticmea KBaAPAaTHOTO TPEXUJICHA;
meopemy Bueta u obpaTHyo eif
TEOpeMYy.
3anucvieams 1 10Ka3bIBaTh HOpMyITy
KOpHEU KBaJpaTHOTO ypaBHEHUS.
NccnenoBath KOIMUECTBO KOPHEH
KBaJIpaTHOTO YpaBHEHUS B 3aBUCUMOCTH
OT 3HaKa €ro JUCKPUMHMHAHTA.
lokazvieams meopemvi: Buera (npsamyro
U 00paTHYI0), O Pa3I0KEeHUU
KBaJIpaTHOTO TPEXUJIEHA HA MHOXKUTEIIH,
0 CBOMCTBE KBaJPATHOT'O TPEXWICHA
C OTpHIATENbHBIM IUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPaAX METOJ
3aMeHbl IEPEMEHHOM JJI PEIICHUS
YpaBHEHUH.
Haxooumv kKopHH KBaJpaTHBIX
YPaBHEHMI pa3IU4HbIX BUJIOB.
[IpumensTes Teopemy Bueta u obpaTHyo
el TeopeMy. BhINOIHATE pa3iiokeHue
KBaJIpaTHOTO TPEXUJIEHA HA MHOKHUTEIH.
HaxonuTe kopHHM ypaBHEHUI, KOTOpbIE
CBOASTCS K KBaJpaTHbIM. COCTaBIISTh
KBaJIpaTHbIE YPABHEHUSI U YPaBHEHMS,
CBOJISIILIMECS K KBaJAPAaTHBIM,
SBIISAIOIIMECS MaTEMAaTUHYECKUMU
MOJIETISIMU PEATTbHBIX CUTYaIUH
IToBTOpEHUE U
cUCTeMATH3ALMS
y4eOHOro MaTepuaJjia 19

VYpaxxHeHus st 18

MOBTOPEHUS Kypca

8 kiacca

HTorosast KOHTPOJIbHAS 1

pabora




I'eomerpus 8 kiaace

Homep Conepxanue marepuana | KosnngectBo XapaKkTepucTHKa
napa- 4acoB OCHOBHBIX BUJIOB
rpada NeSITEIIbHOCTH
ydeHuKa (Ha
YPOBHE y4eOHBIX
JICUCTBUI)
I'naBa V. YeTbIpéxyrojabHUKH 14 OOBACHATD, YTO TAKOE
1 MHOroyrojsHUKN 2 JIOMaHasi, MHOI'OYTOJIbHUK,
2 [TapannenorpamMm u 6 €ro BEpIINHBI, CMEXHBIE
Tpanenus CTOPOHBI, AUarOHaIH,
3 [IpssMoyTONBbHUK, pOMO, 4 u300pakaTh U pacro3HaBaTh
KBaJpar MHOT'OYT'OJIbHUKH Ha
Pemenue 3anaq 1 YepTekax; MOKa3bIBaTh AJie-
KonTtponbshas pabora 1 MEHTBl MHOTOYTOJIbHUKA,

Nel

€ro BHYTPEHHIOIO H
BHEIITHIOIO 00JIaCTH;
dbopmyIHpoBaTh
oIpeiesIeHre BBIMYKIIOTO
MHOTOYTOJIbHUKA;
M300pakaTh U paclio3HABAThH
BBIITYKJIbIE U HEBBINTYKJIbIE
MHOTOYTOJIbHUKH;
dbopMynupoBaTh U
JI0Ka3bIBaTh YTBEPXKJIEHHUS O
CYMME€ YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA U CYMMeE
€T0 BHEITHUX YTJIOB;
OOBSICHSAT, KAKHE CTOPOHBI
(BEpILLIMHBI)
YEeTBIPEXYTOJIbHUKA
Ha3bIBAIOTCS
IPOTHBOIOJIOKHBIMU;(HOPMYIT
MPOBATH OTPE/ICITICHUSI
napasiesiorpaMma, Tpareuuu,
paBHOOEIPEHHON U
IIPSAAMOYTOJIBHOM Tpamnenui,
npsIMOYTOJIbHUKA, poMoOa,
KBa/parta; u300paxars u
pacro3HaBaTh 3TU
YeTHIPEXYTObHUKH,
dbopMynupoBaTh 1
JIOKa3bIBAaTh YTBEPXKICHUS
00 UX CBOMCTBAX U
IpHU3HaKax; pemaTh 3a1a4u
Ha BBIYHCIICHHE,
0Ka3aTeIbCTBO U
IOCTPOEHHE, CBSI3aHHBIE C
TUMHU BUJAMU
YETBIPEXYTOIbHUKOB;




OOBSICHATD, KAKHE JIBE TOUKU
HAa3bIBAIOTCS
CUMMETPHUYHBIMH
OTHOCHUTEJIBHO MPSIMOI1
(TOUYKH), B KAKOM ClTydae
¢durypa Ha3bpIBaeTCs
CUMMETPUYHOU

I'nmasa VI. Ilnomaan 14 OOBSACHATH, KaK

1 [Tnomans 2 MPOU3BOJIUTCS U3MEPEHHE
MHOTOYTOJIbHHKA iomaae MHO-

2 [Tnomaan 6 TOYTOJIBHUKOB, KaKHe
napajiesiorpaMma, Tpe- MHOTOYTOJIbHUKH
yrOoJbHUKA U TPaIelnu Ha3bIBAIOTCS PaBHO-

3 Teopema IIudaropa 3 BEJINKMMHU U KaKue

Pemenue 3amau 2 PaBHOCOCTAaBJICHHBIMU;

KonTponsnas padora Ne 2 1 dbopmMynHpoBaTH OCHOBHBIE
CBOICTBA IJIOIIAZEN U
BBIBOJUTH C UX TTOMOIIIBIO
dbopmyIbl TIOIIaACH
IPSIMOYTOJIbHUKA,
napajuieorpaMma,
TPEYTroJbHUKA, TPATICIIHH,
dopMynupoBaTh U
J0Ka3bIBaTh TeOpeMy 00
OTHOILICHUN ITONIAfeN
TPEYTOJIbHUKOB, UMCIOIIIHX
110 paBHOMY YTy,
dbopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMY
[Tudaropa u ob6patHyto €if;
BBIBOAUTH popmyiy ['epoHa
JUTSL TUTOTIAN TPEYTOJIbHUKA;
pemniaTh 3a/1a4u Ha
BBIYHCIICHUE U
JI0KA3aTeIbCTBO, CBA3aHHBIC
¢ popmMynamu IIOMAACH 1
teopemoit [Tudaropa

I'naa VII. ITonooukwIe 19
TPEYroJbHUKHU

1 Onpenenenue mogo00HBIX 2 OOBACHSTH ITIOHATHE
TPEYTrOJIHHUKOB MPOTMOPIIUOHAITBHOCTH

2 [Ipuznaku nogoOus ) OTpE3KOB; POPMYIUPOBATH
TPEYrOJbHUKOB OTIpeIeJICHUS 0 T00HBIX
Kontponbsnas padora Ne 3 1 TPEYTrOJIbHUKOB U KO-

3 [Ipumenenue mogodus 7 s¢unmenTa nogoous;
JI0Ka3aTEeIILCTBY TEOPEM U dbopMynHpoBaTh U
PEIICHHUIO 33/1a4 JIOKa3bIBaTh TEOPEMBI: 00

4 CoOTHOIIEHUS MEXKIY 3 OTHOIIIEHUH IIJIONIa e
CTOPOHAMU U yriiaMu 0I00HBIX TPEYTOJIBHUKOB, O
IpsSIMOYTOJILHOTO Tpe- NpU3HAKaX MoA00us
YTOJIbHAKA TPEYrOJIBLHUKOB, O CpEeaHEH
Kontponbsnas pabora Ne 4 1 JIMHUU TPEYTOJIbHUKA, O




MepeceyeHuu MeIuaH
TPEYroJibHUKA, O TIPO-
NOPLUMOHANBHBIX OTPE3KaX B
IPSIMOYTOJILHOM
TPEYTOJIbHUKE; OOBSICHATD,
YTO TaKOE€ METO]] 000U B
3a/lagyax Ha IOCTPOEHUE, U
MPUBOJIUTH TPUMEPHI
MPUMEHEHUS 3TOTO
METO0/1a;00bSICHATH, KaK
MOKHO MCIIOJIb30BaTh
CBOICTBa MOJOOHBIX
TPEYTOJbHUKOB B
U3MEPUTEIBHBIX paboTax Ha
MECTHOCTH; OOBSICHATH, KaK
BBECTH MOHATHE MMOA00US TSt
MIPOU3BOJIBHBIX QUTYD;
dbopMyITHpPOBATH
omnpeAeeHus 1
WLTIOCTPUPOBATH MTOHSTHUS
CUHYCa, KOCUHYCA U
TaHI€HCa OCTPOTO yTiia
MPSIMOYTOJIBHOTO
TPEyroJabHUKA; BHIBOJIUTH
OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKJIECTBO U
3HAYEHUsI CUHYCa, KOCUHYCa
U TaHreHca Jjist yriaos 30°,
45°, 60°; pemiats 3a/1a4H,
CBSI3aHHBIE C MOJ00UEM
TPEYrOJIbHUKOB, JJIs
BBIUMCIICHUS 3HAUYCHUN
TPUTOHOMETPUUYECKHUX

G yHKIHI UCTIOTB30BATH
KOMITHIOTEPHBIE TPOTPAMMBI

I'nasa VIll. OxkpyxHOCTH 17

1 KacarenpHad K 3 HUccnenoBaTs B3auMHOE
OKPYKHOCTH pacmnosyoKeHre npsiMon

2 LlenTpanbHble u 4 OKpPYKHOCTH;

BIIMCAHHBIE YTJIbI dbopmynupoBaTh

3 YetsIpe 3amMmeyaTesbHbIE 3 OIIPEACIICHNE KacaTeIbHOU K
TOUYKHU TPEYroJIbHUKA OKPY’KHOCTH;

4 Bnucannas u onucanHas 4 dbopMynupoBaTh 1
OKpYKHOCTHU JOKa3bIBaTh TEOPEMBL: O
Pemenue 3anau 2 CBOMCTBE KacaTeJIbHOM, O
KonTpoasnas padora Ne 5 1 NpHU3HaKe KacaTelbHOMU, 00

OTpEe3Kax KacaTelbHBbIX,
MPOBEAEHHBIX U3 OJHOU
TOYKH; (HOpMyIUpOBaTH
HOHSTHSI LIEHTPAJIBHOTO yIJla
Y IPayCHOM MEPBI IyTH
OKPY>KHOCTH;




(dopMyIMpOBaTH U
JIOKa3bIBaTh TEOPEMBI: O
BIICAaHHOM YTII€, O
IPOU3BEJEHUHN OTPE3KOB
MEPECEKAIONIUXCS XOP/I;
dbopMyIHpoBaTH U
JIOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIE C
3aMevaTebHbIMU TOUKAMU
TPEYTOJbHUKA: O
OuccekTpuce yria u, Kak
CIIEZICTBUE, O MEPECCUCHUU
OUCCEKTPHUC TPEYrOJbHUKA,
0 CEepeIMHHOM
MEPIECHANKYJISAPE K OTPEIKY
U, KaK CJIEICTBUE, O
NIEPECEUCHUN CEPEUHHBIX
NEPIEeHINKYISIPOB K
CTOPOHAM TPEYTOJIbHHKA; O
NIEPECEYEHUHU BBICOT
TPEYrOJIbHHUKA;
dbopMynupoBaTh
ONpeIEIeHNs OKPYKHOCTEMN,
BIIMCAaHHOW B
MHOT'OYTOJIbHUK U
ONMCaHHOM OKOJIO
MHOT'OYTOJIbHUKA;
dbopmynupoBaTs u
JI0OKa3bIBaTh TEOPEMBI: 00
OKPY>KHOCTH, BIIUCAHHOW B
TPEYroJbHUK; 00
OKPY)XHOCTH, OITUCAHHOM
OKOJIO TPEYTOJIbHHUKA; O
CBOIWCTBE CTOPOH
ONHUCAHHOIO YEThI-
PEXYTOJBHUKA; O CBOMCTBE
YIJ10B BOIMCAHHOTO
YEThIPEX YTOJbHUKA; pelIaTh
3a/1a4d Ha BBIYUCIICHUE,
JI0KA3aTeJIbCTBO U
MIOCTPOEHUE, CBA3AHHBIE C
OKPYXHOCTBIO,
BIHCAHHBIMU U
OTIUCAaHHBIMHU
TPEYroJibHUKaMU U
YETBIPEXYTOJIbHUKAMU;
UCCIIE0BATh CBOMCTBA
KOH(UTypalnii, CBI3aHHBIX C
OKPYHOCTBIO, C IOMOILBIO
KOMIBIOTEPHBIX IPOrpaMm

IToBTOpEHHME.




Auaredpa 9 kiaacc

Homep | Conep:xkanue yueGHOIo KoauyecTtBo | XapaKkTepucTHKA OCHOBHBIX BH/IOB
naparpad¢ | maTtepuaia 4acoB AeATeIbHOCTH YUeHUKA
(Ha YpPOBHe Y4eOHBIX /1l CTBUI)
Inasa 1
HepaBencrBa 26

1 YucaoBble HEPABEHCTBA 4 Pacnosnasame n IpUBOINTE PUMEPHI

2 OcHOBHBIE CBOMCTBA 3 YHICIIOBBIX HEPABEHCTB, HEPABEHCTB C
YHCIIOBBIX HEPABEHCTB NIEPEMEHHBIMU, JINHEHHBIX HEPABEHCTB C

3 CrnoxeHue u yMHOXKEHHE 3 OJITHOM ITEPEMEHHOM, ABONHBIX
YHCIIOBBIX HEPABEHCTB. HEPaBEHCTB.

OrieHrBaHKE 3HAYCHUS Dopmynuposams:
BBIPKEHUS onpeoeieHus: CpaBHEHUS ABYX YHCET,
4 HepaBeHncTBa ¢ oHOM 2 pELICHHS] HEPABEHCTBA C OJHOMN
IIEPEMEHHON IIEPEMEHHOM, PABHOCUJIbHBIX
5 PelteHne HeEPaBEHCTB C 6 HEPABEHCTB, PEIICHHS CHCTEMBbI
OJIHOM MEPEMEHHOM. HEPABEHCTB C OJHON EPEMEHHOM,
YucioBeie IIPOMEXYTKHA o0OJactu ONpCACICHUS BBIPAKCHUS,
6 CHCTeMbI THHEHHBIX 6 CB01licMBea YUCIIOBBIX HEPABEHCTB,
HEPaBEHCTB C OJJHOM CJIOKEHHS M1 YMHOKEHHS YUCIIOBBIX
MIEPEMEHHOU HCPABCHCTB
T[ToBTOpEHHE U 1 Jlokazvieams.: CBOMCTBA YHCIOBBIX
CHCTEMATH3aIUs yIeGHOTO HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
MaTepuaa YMHO>XCHUH YHCIIOBBIX HEPABEHCTB.
KonTtpounbHas paGora Ne 1 1 Pewamwb nuueninple HEPaBEHCTBA.
3anuchIBaTh PEIICHUs] HEPABEHCTB U HX
CHCTEM B BUJIC YHCIIOBBIX IPOMEKYTKOB,
00BbeTMHEHMSI, IEPECEUCHHSI YUCITOBBIX
MPOMEXKYTKOB. Pemats cucremy
HEPaBEHCTB C O/IHOI MepeMEeHHOII.
OreHMBaTh 3HAYCHNUE BHIPAKCHHUS.
N3006paxkaTh Ha KOOPAUHATHON TPSIMO
3aJlaHHbIC HEPABEHCTBAMU YHCIIOBBIC
IPOMEKYTKH
I'nasa 2

KBaapaTnunas gyHkuus 39

7 [ToBTOpEHME M 4 Onucvieams IOHATHE (PYHKITUN KaK
pacimpeHue CBeICHUH 0 NpaBUjia, YCTaHABIMBAIOIIETO CBSI3b
byHKIIMHN MEXTy SJIEMEHTaMH JIBYX MHOXECTB.

8 CpoticTBa hyHKIIUN 4 Dopmynuposamy:

9 Kak noctpouts rpadux 3 onpeoenenus: Hynsd QyHKINH;
byukmuu y = kf(x), eciu IPOMEXKYTKOB 3HAKOTIOCTOSTHCTBA
U3BECTEH rpaduk byHKIMY; GYHKIIMH, BO3pACTAIOIICH
dynukimn y = f(x) (yObIBaroIIIei) HA MHOXKECTBE;

10 Kaxk noctpouts rpaduku 4 KBaJPaTUYHON (PYHKINHU; KBaPATHOTO
byukmuii y = f(x) + b HEPaBEHCTBA;
uy=f(x +a), ecnu cgolicmea KBaIpaTUIHON (DYHKIINY;
U3BECTEH Irpaduk npasuia NocTpoeHus rpadukos
GyHKIUM GyHKIMI ¢ TOMOITBI0 TPeoOpa30BaHUMA
y = f(x) Buna f(x) — f(x) + b;

11 Kpajpatuunas QpyHKIus, 7 Jx) = fix + a); flx) = K(x).




e€ rpaduk u cBOMCTBa

Cmpoums Tpaduku GyHKIUH C

KontposbHas padbora No 2 1 MOMOIIEI0 TTpeoOpa3oBaHuil BUaA f(x) —

12 PeleHre KBaapaTHBIX 7 f(x) + b;

HEPABEHCTB Jx) = fix + a); f{x) = Kfx).

13 Cucrembl ypaBHEHUH C 7 Cmpoums Tpaduk KBaIpaTHUHON
JIBYMsI IIEPEMEHHBIMU dbyakuuu. [To rpaduky KkBagpaTHIHON
[ToBTOpEHHUE U 1 (GYHKIIMH OTTUCHIBAThH €€ CBOMCTBA.
CHCTEMATHU3aNHI yqe6H0r() Onucvieamsb cCXeMaTHYHOE
Marepuaia PaCIIOJIOXKCHUC Hapa6OJIBI OTHOCHUTCIIBHO
KourponbHaspabora Ne 3 1 ocH abCIUCC B 3aBUCHMOCTH OT 3HaKa

crapirero ko> duiuenrta u
JUCKPUMHUHAHTa COOTBETCTBYIOIIETO
KBaJIpaTHOTO TPEXUJICHA.
Pewamw xBagpaTHBIC HEPABEHCTBA,
HCIIOJIb3Yys CXEMY PACIOJIOKEHHUS
napaboJibl OTHOCUTENIBHO OCH a0CIIHCC.
Onucwvieams Tpadpuueckuii METo
PEUICHHS CUCTEMBI IBYX YPaBHEHUH C
JIBYMS TIEPEMEHHBIMU, METO/T
MIOJICTAHOBKU U METO/]T CIIOXKEHUS IS
PEIICHHS CUCTEMBI IBYX YPaBHEHUH C
JIBYMS TIEPEMEHHBIMHU, OJTHO U3 KOTOPBIX
HE SIBJISICTCS JINHEHHBIM.
Pewiamwb TekcToBBIE 3a71a41, B KOTOPBIX
CUCTeMa JIBYX YpaBHEHUH C IByMs
TIepEMEHHBIMU SIBIISICTCS
MaTEMaTHYECKOW MOJIEIIBIO PEAIbHOIO
npolecca, U UHTEpIpEeTUPOBaTh
pe3yNbTAT PelIeHUs CUCTEMBI
I'nasa 3
JJ1eMeHThI NPUKJIAIHON
MATeMAaTHKH 27

15 MatemaTtnueckoe 4 IIpusooums npumepol: MaTEMaTUYECKUX
MOJICJIMPOBAHUE MOJEJIEN PEAJIbHBIX CUTYaLUM;

16 [TporieHTHBIE pacyEThI 4 NPUKIIAJHBIX 33J1a4; TPUOIKEHHBIX

17 [TpubnmxEHnbIC 3 BEJIMYMH; UCIIOJIb30BAHMS
BBIYHCIICHUS KOMOWHATOPHBIX MPABUII CyMMBI U

18 OcHOBHBIC TTpaBUIIA 4 IPOU3BEICHUS; CIIy4allHbIX COOBITHH,
KOMOHMHATOPUKH BKJItOYasi JOCTOBEPHbIE U HEBO3MOKHbIE

19 YacToTa M BEpOSATHOCTh 2 COOBITHS; OTIBITOB C PABHOBEPOSITHBIMHU
CITy4alfHOTO COOBITHS ACXOHaMU; IPEICTABICHUSA

20 Knaccuueckoe 4 CTaTUCTHUYECKUX JTAHHBIX B BHJIE TaOJIHII,
ompe/ie/IcHIe auarpamm, rpaduKoB; UCIIONb30BaHUS
BEPOSTHOCTH BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIIHX

21 HauanbsHblie cBeneHUs O 4 ABIICHUH.

CTaTHUCTHKE Dopmyruposams:

TloBTOpEHHE 1 1 onpeoenenus: adCOIOTHON )
CHCTEMATH3aLKs YIEOHOTO MOTPEIIHOCTH, OTHOCUTENIbHOMN
Marepuaia MOTPEIIHOCTH, IOCTOBEPHOTO COOBITHS,
KoutpossHast pa6ota Ne 4 1 HEBO3MOXXHOT'O COOBITHS; KJIACCUYECKOE

OIpe/IeNIEHNE BEPOSATHOCTH;
npaeuna: KOMOMHATOPHOE IPaBUIIO




CYMMbI, KOMOMHATOPHOE MTPaBUJIIO
MIPOU3BEICHMUSI.

Onucvleams dTaTbl peIICHUS
MPUKJIATHON 3aa4u.

THosacnamou 3anucvieams HGOPMYILy
CJIOKHBIX TMpOIIeHTOB. [IpoBOANTH
MIPOLICHTHBIC PACUYETHI C
KCIIOJIb30BAHUEM CJIOKHBIX MPOIEHTOB.
Haxooums TOUHOCTH PUOIUKEHUS IO
Tabnuie TpuOIMKEHHBIX 3HAYCHUN
BeIMYUHBI. VICTIOBb30BaTh pa3audHbIC
dbopMbI 3anCH TPUOIMKEHHOTO
3Ha4YeHMs BeJIMYUHBI. OIleHUBATh
pUOIMKEHHOE 3HAYCHHUE BEITMYHHBI.
1Ipo600umsb ONBITHI CO CTyYalHBIMU
ucxonamu. I1osCcHATE U 3aMCBHIBATh
dbopMyTy HaXO0XKIACHUS YaCTOTHI
ciy4yaitHoro coobITHs. OMMCHIBAaTh
CTATUCTUYECKYIO OLIEHKY BEPOSITHOCTH
ciy4aiiHoro coowiTrs. HaxomuTh
BEPOSATHOCTH CITy4alHOT'O COOBITHS

B ONBITaX C PaBHOBEPOSTHBIMU
HCXOJIAMHU.

Onucwvieams Tanbl CTATUCTUYECKOT'O
uccienaoanus. OhopMiIsaTh
uH(OpMaIKIO B BUJIE TaOIHI] U
nuarpamm. M3piekats nHpOpMaumo u3
TabnuI 1 quarpamMm. Haxoauts u
MPUBOAUTH IPUMEPHI UCIIOTb30BAHUS
CTATUCTUYECKHUX XapaKTEPUCTUK
COBOKYIHOCTH JJAHHBIX: CPEIHEE
3HA4Y€HUE, MOJIa, pa3Max, MeJInaHa
BBIOOPKHU

I'naga 4
YucuaosBbie
M0CJIeI0BATEIbHOCTH 24
22 Uucnosble 3 IIpusooumu npumepbwi:
MOCJIeI0BATENIbHOCTH MOCJIE/I0BATENIbHOCTEN; YNCITOBBIX
23 Apudmernyeckas 5 MOCJIeJ0BAaTEIbHOCTEH, B YaCTHOCTHU
nporpeccust apuMeTUIECKON U TeOMETPUIECKOMN
24 CyMMa N epBbIX YJICHOB 4 IIPOTPECCUI; UCTIOJIB30BAHUS
apupMeTHIECKOM MOCJIEA0BATEIBHOCTEN B PEATBHOMN
MIPOTPECCUU YKU3HH; 3a]1a4, B KOTOPBIX
25 ['eomerpuueckas 4 paccMaTpUBAIOTCS CYMMBI C
porpeccus OECKOHEUHBIM YHCIIOM CIIaraeMbIX.
26 CymMma N nepBbIX 4WICHOB 3 Onucwisamop.: TIOHATHS
reOMETPHYECKOI IIOCJIE/I0BATENIbHOCTH, WICHA
IPOIPECCUH MOCJIeI0BATENIbHOCTH; CLIOCOOBI 3aaHus
27 CyMMa GecKOHEUHOU 3 MOCJIEA0BATEIILHOCTH.
reOMETPHIECKOM Buviuucnamoe 4ieHbl

IPOTPECCHHU, Y KOTOPOH | (

<1

MOCJIeIOBATEIILHOCTH, 3aJaHHON
dbopmynoil n-ro ujaeHa uin




[ToBTOpEeHUE U

Marcpualia

CUCTCMAaTHU3aluA yqe6H0r0

KonTponbHas padora Ne 5

1 PEKYPPEHTHO.
Dopmynuposamsn:
onpeodenenus: apuMeTHIECKON

1 IPOrpeccuu, TeOMeTPHUUECKOn
MIPOrPECCUN;

CB801iCMEa YJI€HOB T€OMETPUUYECKON U
apuMeTUIECKOMN MPOTPECCHIA.
3aoasams aprupMETUUECKYIO U
F€OMETPUUYECKYIO IPOTrPECCUN
PEKYPPEHTHO.

3anucvieamsv u nosicHsams HGOPMYIbI
oOuiero ujgeHa apupMeTHIecKon u
F€OMETPUUYECKOU MPOTPECCHUI.
3anucevieams u doxasvieams. GOPMYIIBI
CYMMBI N TIEPBHIX YJICHOB
apuMeTUIECKON U TeOMETPUIECKON
nporpeccuit; GopMyIbl, BEIpaXKaIOIIUE
CBOICTBA YJIEHOB apu(MeTHUIECKOr U
F€OMETPUYECKON MPOrpPeCCUil.
Bouiuuciames cymmy 6€CKOHEYHOM
T€OMETPHUUECKON MPOrpeccuu, y
kotopoii | q | < 1. [IpeactaBusTsb
OeCKOHEUHbIE EpUOINYECKUEe poOH B
BUJIE OOBIKHOBEHHBIX

IloBTOpEHUE 20
YnpaxHeHus st 19
IIOBTOPEHUS Kypca
9 kiacca
HToroBast KOHTpOJIbHAS 1
pabota
I'eomeTpus 9 kiaacc
Homep Conepxxanue Komnu- XapakTepucTUKa OCHOBHBIX BUJOB
napa- MaTtepuana 4eCTBO JeATEIbHOCTH yUYEHHKa (Ha
rpada 4acoB ypOBHE y4eOHBIX JICHCTBUIA)
I'nasa |1 X. BekTopbl 8 DopMyIUpPOBATH OMPEAECICHUS U WITIOCTPUPOBATH
1 IlonsATHE BEekTOpa 2 MIOHATHSI BEKTOPA, €r0 JJIMHBI, KOJUIMHEAPHBIX U
2 Cnoxenue u 3 PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJICHUE
BBIYMTAHHE BEKTOPOB NOHSATUHN U NEeHCTBUH, CBA3aHHBIX C BEKTOPaMH,
3 YMHOXEHHE BEKTOPA 1 COOTBETCTBYIOIIMMHU IPUMEPAMH, OTHOCSAILIUMHUCS K
Ha YUCJIO. (¢U3UYECKUM BEKTOPHBIM BEJIUYNHAM; IPUMEHSATH
4 [IpumeHeHne BEKTOPOB 1 BEKTOPHI U ACHCTBUS HaJ HUMU MIPU PELICHUU
K PEIICHUIO 33/1a4 reOMETPUYECKUX 3a/1a4
5 Cpenusist TuHUS 1
Tpaneuuu
I'naBa X. MeTroa koopAuHAT 10 OOBSICHATH U UJUTFOCTPUPOBATH MOHATUS
1 Koopnuuatel BekTopa 2 MPSIMOYTOJILHOM CHCTEMBI KOOPAMHAT, KOOPAUHAT
2 [Ipocrenmue 3agaun 3 TOYKH U KOOPAUHAT BEKTOPA; BEIBOAUTH U
B KOOpJMHATax UCIIOJIb30BaTh MPH PEIICHUH 33124 POpMYJIbI
3 VYpaBHeHus 3 KOOPJIMHAT CEpEIMHBI OTPE3Ka, JUIMHBI BEKTOPA,
OKPYKHOCTH U IIPSIMOM PacCTOSHUS MEXAY JBYMsI TOUKAMH, YPAaBHEHUS
Pemienue 3anau 1 OKPYXHOCTH U NPSIMOH
KonrtponpHas pabora 1




| Nel

I'masa Xl. CooTHOmIEeHUSsI 11 ®opMyIUPOBATH U UIUTIOCTPUPOBATH OMPEACIICHUS
MEXKIy CTOPOHAMH H YIJaMu CUHYyCa, KOCUHYCa, TAHT€HCA U KOTAHT€HCa yTJIOB OT
TpeyroabHuka. CkajsipHoe 0 o 180°; BBIBOAUTH OCHOBHOE
Nnpou3BeJeHne BEKTOPOB TPUTOHOMETPUUYECKOE TOXKIECTBO U (POPMYITBI
1 Cunyc, KOCUHYC, 3 npuBeneHus; GOPMYIHPOBATh U JOKA3bIBATh TEOPEMBI
TaHTEeHC, KOTAHTEHC CHHYCOB M KOCUHYCOB, IPUMEHSITh UX MPH
yria pEeIICHUH TPEYTOJIbHUKOB; OOBSICHATh, KaK
2 CooTHOUIEHUS MEXKTY 4 UCIIOTB3YIOTCS TPUTOHOMETpUYECKHE (POPMYIIHI B
CTOpPOHAMHU U yriaMu U3MEPUTENBbHBIX pab0Tax Ha MECTHOCTH;
TPEYTroJbHUKA. bopMyIHPOBATH OMIPEACICHUS YIIIa MEKIY
3 CkanspHoe 2 BEKTOpPaMU U CKaJSIPHOTO MPOU3BEIACHUS BEKTOPOB;
pOU3BEJIEHHE BEKTO- BBIBOJIUTH (OPMYITY CKAJSPHOTO TPOU3BEICHUS
poB 1 yepe3 KOOPAUHATH BEKTOPOB; (hOPMYIHPOBATh U
Pemenue 3amau 1 000CHOBBIBATH YTBEPKJICHUE O CBOMCTBAX
KonTtponrsnas pabota CKaJISIPHOTO MPOM3BEICHNUS; HCIIOIh30BaTh
Ne 2 CKaJIIpPHOE MPOU3BEJICHNE BEKTOPOB IIPH PEIICHUH
3aja4
I'masa XII. JIl1uHa OKPYKHOCTH 12 dopMyIHUpOBaTh OMPE/IeICHNUE MPABUILHOTO
U IUIOIIA/Ib KPYra MHOT'OYTOJIbHHUKA; (POPMYIUPOBATH U JOKA3bIBATH
1 [IpaBunbHBIC 5 TEOpPEMBI 00 OKPYKHOCTSX, OMMMCAHHON OKOJIO
MHOTOYTOJIbHAKHU MPaBUIBHOTO MHOTOYTOJIbHUKA ¥ BITUCAHHOU B
2 JlnuHa OKpY>XHOCTHU 4 HEro0; BBIBOJIUTH U UCIOJIH30BATh (DOPMYJIBI AJIS
U IUIOWIAb Kpyra BBIYUCIICHUS TIJIOMIAAU TPABMILHOTO MHOTOYTOJb-
Pemrenue 3amau 2 HHKa, €0 CTOPOHBI M pajnyca BIUCAHHOU
KontponsHas pabora 1 OKPYKHOCTH; PELIaTh 3aJja4l Ha TOCTPOCHUE
Ne 3 PaBUJIBHBIX MHOTOYTOJIbHUKOB; OOBACHSTh

MOHATHSA JUIMHBI - OKPYKHOCTH U IUIOIIAAN KPYTa;
BBIBOJAUTH ()OPMYJIBI ISl BBIYUCIICHUS JIUHBI
OKPYXKHOCTH U JUIMHBI AYTH, IJIOIAAU Kpyra U
IJIOIIAIA KPYTOBOT'O CEKTOPA; MPUMEHSATH 3TH
dhopmynIBI IpH pelIeHUN 3a7a4

I'nmasa XIII1. {Bu:xenust 8 OOBSCHATH, UTO TaKOE OTOOpaKEHUE MIOCKOCTH
1 [TonsiTne nBUXKEHUS 3 Ha ce0sl U B KAKOM CJIy4ae OHO Ha3bIBACTCS
2 [TapannensHbii 3 JBUKEHHEM TUIOCKOCTH; 00BACHATH, UTO TAKOE
MIEPEHOC U TTIOBOPOT oceBas CHMMETpHUsl, LIEHTpaJibHAsl CUMMETPUS,
Pemenue 3anau 1 napajuIeIbHbIA IEPEHOC U TOBOPOT; 0OOCHOBBIBATH,
KontponsHas pabora 1 YTO 3TH OTOOpaXKEHUsI TUIOCKOCTU Ha cebOst
Ne4 SBJISIIOTCSL IBUKCHUAMU; OOBSICHIATH, KaKoBa
CBSI3b MEXK]Y JIBUKEHUSIMU U HAJIOKEHUSIMU;
UJUTIOCTPUPOBATH OCHOBHBIE BUBI IBUKEHUH, B
TOM YHCJI€ C MOMOIIbIO KOMIBIOTEPHBIX MPOTPAMM
I'naa XIV. HauanbHble 8 OOBACHATH, UTO TAKOE MHOTOTPAHHUK, €0 IpaHy,
CBEJICHUSA U3 CTEpeOMEeTPHH péOpa, BepIIMHBI, IHATOHAIH, KAaKOU
1 MHororpaHHuKu 4 MHOTOT'PaHHUK Ha3bIBAETCS BBIMYKJIBIM, YTO TAKOE
2 Tena u moBepxHOCTU 4 N-yroJjibHas npusMa, €€ OCHOBaHHUs, OOKOBBIE TPaHU
BpallleHUs 1 O0KOBBIE pEOpa, KaKasi mpu3Ma Ha3bIBAETCS

IIPSIMOM M KaKasi HaKJIOHHOM, YTO TaKO€ BBICOTA
IIPU3MBI, KaKas Ipu3Ma Ha3bIBAECTCS
napajuIeJIenuIIeIOM U KaKOW MapalieaenuIe |
Ha3bIBa€TCs MPSAMOYIOJIbHBIM; (OPMYIUPOBATH U
00OCHOBBIBATh YTBEPKJICHUS O CBOMCTBE AMAroHaseu




napajuiesienuneaa u 0 KBajapare J1uaroHajliu
MPSIMOYTOJILHOTO MapalIeNIenuIea;00bsICHITh, YTO
Takoe 00bEM MHOTOI'pPaHHUKA; OOBSICHATH, KAKOH
MHOTOI'PAHHMK Ha3bIBAETCS MUPAMUAON, YTO TaKOE
OCHOBaHME, BepUINHA, OOKOBBIE TPaHU, OOKOBBIE PE-
Opa ¥ BbICOTa MMPaMU/Ibl, KaKasi IipamMuia
Ha3bIBAETCS MPABUIBHOMN, UTO Takoe anodema
MpaBUIBHON MUPaMUJIbI, OOBSICHSTH, KAKOE TEJI0
Ha3bIBAETCS HUIMHAPOM, YTO TAKOE €ro OCh, BHICOTA,
OCHOBaHMsI, paguyc, 0OKOBasi HOBEPXHOCTb,
oOpasyromue, pa3BépTka O0KOBOM MOBEPXHOCTH,
KaKUMU (OPMYJIAMH BBIPAXKAOTCS OOBEM M IUIOLIAJb
OOKOBOM MOBEPXHOCTH LIINH/PA;00bIACHATD, KAKOE
TEJIO Ha3bIBAETCSA KOHYCOM, UTO TaKOE €ro OCbh,
BBICOTA, OCHOBaHUE, 00OKOBAasi HIOBEPXHOCTb,
oOpa3yto1iue, pa3BEpTka OOKOBOM MOBEPXHOCTH,
KakuMHU (GopMySIaMH BEIPaXKatOTCsl 00bEM KOHYyCa U
Iomaas 60KOBON MOBEPXHOCTH; OOBSACHATH, KaKas
MMOBEPXHOCTh Ha3bIBAETCS cPEpoi U Kakoe

TEJIO Ha3bIBAETCS IIAPOM, YTO TAKOE PauycC U Jua-
MeTp cdepsl (mapa), pacmo3HaBaTh Ha PUCYHKAX
NpU3MY, MapajuIeIeHIe T, TUPAMUIY, TUTUHAD,
KOHYC, II1ap

00 akcuomax
TIAHUM eTPUH

IloBTOpEHME
Urorosas
KOHTpOJbHAs paboTta

OueHka 10CTHKEHHS IVIAHMPYEMBIX pe3y/ibTaTOB

Buasl u popmbl KOHTpOJISA

KoHTpos chOoOpMUPOBAHHOCTH TUIAHUPYEMBIX PE3YJIBTATOB MPOBOIUTCS B COOTBETCTBHH C
[Tonoxennem o Qopmax, MEPHUOJUYHOCTH U TOPSAJIKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH H
MPOMEXKYTOYHOM aTTeCTallid OOYYaloIUXCS OCHOBHOTO M CpEIHEro oOmero oOpa3oBaHHS
MOAY COIIINe10 «Ilentp odpazoanus» (ITpukasz Nel18 ot 13.02.2020 roaa.)

- BXOIHOU KOHTpOJIb, MO3BOJIAIOIIMNA OINPENCIUTh CTEIEHb COXPAHEHUS YPOBHS JOCTHKECHMS

IJIAHUPYEMBIX PE3YJIbTATOB;

- Tekymuil (TOypOYHBINA, TEMATHYECKUI): KOHTPOJbHBIE U CaMOCTOSTEIbHbIE pPaOOTHI,
MaTeMaTUYECKNE TUKTAHTBI, TECTOBBIE 3aaHNs;

- IPOMEKYTOUYHBIN KOHTPOJIb: IUAarHOCTHUECKas padoTa

B Teuenne ydeOHOro roja MNpPOBOJIATCA TEMATUUYECKUE, IMPOMEXKYTOUHbIE WU HTOTOBBIC
JTUArHOCTUKH, Kak B (OopMe TPaJUIMOHHBIX KOHTPOJBHBIX PabOT, TaKk U B TECTOBOH dopme s
CUCTEMATH3alMU 3HAHUI ydaluxcs 0 Kypcy MaTeMaTUKHu U noaArotoBku k I'MA, oTciexnBanus
ypOBHsI 00y4E€HHOCTH ydalmxcsi. ATTecTalusi MpOBOAUTCS B OpPME TECTOB, CAMOCTOATEIbHBIX,
IPOBEPOYHBIX PabOT M MaTeMaTH4yecKUX JUKTAaHTOB (1o 10 - 15 MUHYT) B KOHIE JIOTMYECKU
3aKOHYEHHBIX OJOKOB y4yeOHOro Martepuana. KToroBbie paOOTBI MPenyCMOTPEHHI B BHUJE
aJIMUHUCTPATUBHBIX KOHTPOJIBHBIX paboT. KoHTponmb Hajg ycBoeHHMeM ydeOHOrO Mmarepuasia

npelycMaTpUBaeT MPUMEHEHUE

MaTteMaTuka 5 kjacc.

ANTAKTUUICCKUX MATCPHUAJIOB PASHOYPOBHCBOI'O 06y‘IeHI/IH.




HasBanue pasngeina DopMa KOHTPOJIA
Harypanpubie yncna BxonHas koHTpoabHas paboTa
KontponpHas padora Nel mo teme «HarypanbpHbie
YHUCIIa»
CiioxeHue U BBIYUTaHUE KontponbHas padora Ne2 mo teme «CroxeHue u
HATypaJIbHBIX YUCEI BBIUMTAHUE HATYPATbHBIX YHUCEI.
KonTponsHas pabora Ne3 no teme «Yrod.
MHOTOyroJbHUKNY.
YMHOXKEHUE U JeJIeHHe KonTponsHas padora Ne 4 o Teme «Y MHOKEHUE U
HaTypaJIbHBIX YHCEI JIeJICHUE HATYyPaJbHBIX YHCEID».

KonTponsHas padora Ne5 no teme «Ilnomans
npsAMOYyrojbHIKa. O0BEM MPSIMOYTOJIBHOTO

napajuieNenumes1a.
OOBIKHOBEHHBIE APOOH Kontponbnas pabora Ne 6 mo Teme
« OOBIKHOBEHHBIE JIPOOH.
JlecsaTuunbie 1podU KontponbHas padora Ne7 mo teme «Croxenue u

BBIYUTAHUE JECATUYHBIX IpoOeii»
KonTponsHas padora Ne 8 o reme « YMHOXKEHUE U
JIEJICHUE JECATUYHBIX TPOoOeiin
KontponbHas padora Ne 9 mo teme « [IporieHTHI.
IToBTOpEeHUE HToroBast KOHTpOIbHAs paboTa

Hroro 11

MarteMmaTuka 6 Kjacc.

Ne i/t

Ha3zBanue pa3zgena dopma KOHTPOJIS

JlenumocTs HatypasbHbiX  KonTponbHas padora Nel «JlenuMoCTh HaTypallbHBIX
qucen qrCcen»
OOBIKHOBEHHBIE 1poOU KonTponbHas padora Ne2 «CpaBHeHuUe, CIOKEHUE U
BBIYUTAHUE APOOEii»
KontponbHas padota Ne3 «YMHOxkeHUE 1poOeii»
KontponbHas padora Ned «Jlenenue apooein»
OtHowenus u nponopunn  KontposbHast padora Ne5 «OTHOLIEHUS M IPONOPLUU.
[IpolieHTHOE OTHOIIEHHE ABYX YHCEI
KontponbHas padora Ne6 «IIpsimast u oOpaTHas
IPONOPLIUOHAIBHBIE 3aBUCUMOCTI

Pannonansurle uncioa u KontponbHas padora Ne7 «PammonanbHbie yncia.
JIEICTBUS HaJl HUMU. CpaBHEHUE pallMOHAIBHBIX YHCE
KonTponsHas padora Ne8 «CnokeHre U BBIYMTaHUE
paIMOHAIbHBIX YHCEI
KontponbHas padora Ne9 «YMHOXKEHUE U JefeHne
palMOHAJIBbHBIX YHCEI»
KonTponsHas padora Nel0 «Pemenue ypaBHeHU U
pEILIECHHE 3a/1a4 C IOMOILBIO YPaBHEHUI»
KonTponbHas padora Nell «IleprnienqukynspHble 1
napajuiesibHble npsiMble. KoopanHaTHAS MJI0CKOCTb.»
IToBTOpEHUME HTorosas KOHTpoJibHas padoTa



Bcero

Auare0pa 7 knacc.

Ne HaumeHoBaHue pa3aesnoB
n/n U TeM

1 JluHerHoe ypaBHEHHUE C
OJHOM NEPEMEHHOMN

2 [{enble BbIpakeHUs

3 Oynkmu

4 Cucrembl TUHEHHBIX
YpaBHEHUU C IByMS
epeMEHHBIMU

5 [ToBTOpEHME U
cucTemMaTH3alus yueoHoro
MaTtepuana

Hroro

I'eomeTpus 7 kiaacc.

12

®opmMa KOHTPOJIS

KontponbHas padora Nel «JluneliHoe ypaBHEHHUE ¢
OJIHOW MEPEMEHHO.

KonTponbsHas padora Ne2 «Crenensb ¢ HaTypajJbHbIM
nokazareneM. OnHowieHbl. MHOrOwIeHbl. ClI0KEHUE U
BBIYUTAHUE MHOTOUYJIEHOB)»

KonTponbHas padora Ne3 «YMHOKEHHE OJHOWIEHA Ha
MHOTOYJIEH. Y MHOKEHUE MHOTOUYJI€HAa HA MHOTOWIEH.
Pa3noxeHre MHOTO4JIEHOB Ha MHOXKUTEIIN

KonTponsHas padora Ned «DopMyIibl COKpaIeHHOTO
YMHOKEHUS»

KonTponsHas padora Ne5 «Cymma u pa3HOCTh KyOOB
JBYX BbIpakeHUU. [IpuMeHeHre pa3mu4HbIX clIoco00B
Pa3JI0KEHUsI MHOTOWJIEHA HA MHOKUTEI)

KontponbHas padota Ne6 «DyHKIMI

KonTponsHas padora Ne7 «Cuctembl JIMHEWHBIX
YpPaBHEHUU C IByMS TIEPEMEHHBIMI

HroroBas KOHTpOIbHAS paboTa.

Ne HaumeHoBaHue dopMa KOHTPOJISA
n/n pa3aesioB U TeM
1 Hauvanbnbie KonTtponsnas padora Nel «HauanbHbie reomeTpuueckue
reOMETPUUECKHE CBEICHUS. CBEJICHUS.
2 TpeyronbHUKH KounTpomnsnas padota No2 «TpeyroabHUKM.
3 [TapansenbHble NpsIMble KonTponsnas padota Ne3 «IlapannenbHbie TpsMbIe».
4 CooTHoILIEHHE MEXAY Kontponbsnas padora Ne4 «Cymma yrioB TpeyroiabHHKA.
CTOPOHAMHM U yIilaMu CooTHOLIEHNS MEKy CTOPOHAMU U YIIIAMU
TPEeYroJbHUKA TPEYTOJIbHUKAY.
KonTponsnas padora Ne5 «IIpsimoyrosnpHbie
TpeyrojapHUKH. [locTpoeHue TpeyronbHUKa 0 TPEM
AIIEMEHTaM.
5 [ToBTOpEeHue
Hroro 5

Aunreopa 8 kiacc.

Nenn/m  HaumeHoBaHue
pa3aesioB U TeEM

®opma KOHTPOJIS



1 PammmonansHbBIE
BbIpaKEHUS

2 KBanpaTHbie KOpHHU.
JlencTBUTENIbHBIC YUCIIa

3 KBanparnsie ypaBHEeHUS
4 [ToBTOpEHUE M
CHCTeMaTU3aIus yueOHOTOo
Marepuaia
Hroro

I'eomeTpus 8 kiaacc.

Ne/m  HaumeHoBaHue
pa3aesioB U TeEM

1 YeTpIpexyroiabHUKN

2 [Imomans

3 [TomoGHBIE TPEYTOTBHUKH
4 [Tpumenenue momoous K

JI0Ka3aTeNbCTBY TEOPEM U
peLIeHNIO 33134
3) OKpy’KHOCTb.

6 Hroro

Auredpa 9 kiace.

Ne HaunmeHoBaHue pa3aesnoB
n/n U TeM

1 Hepasencrsa
2

KBagpartnunas QyHKIms

3 DneMeHTbI IPUKIATHOM

Kontponbnas padora Nel «CroxeHnue u BolYUTaHUE
paMOHAIBHBIX APOOEii»

KontponbHas padora Ne2 «ToxaecTBEeHHbIE
npeoOpa3oBaHusl palliOHAIBHBIX BHIPAKEHUI

KonTponsHas padora Ne3 «PanmoHalibHble ypaBHEHUS.
CrerneHs C 1eJIbIM OTPUIIATENIbHBIM MTOKa3aTeIeM.

DOyHKIHSA Y = K u e€ rpaduk»
X

KonTponbsnas padora Ne4 «KBanpaTHbeie KOpHU»

Kontponbnas padora Ne5 «KBagpaTHsie ypaBHEHUS.
Teopema Buera»

KonTponbHnas padora Ne6 «KBaapaTHbIi TpEXUIIEH.
Pemenne ypaBHEeHHM, CBOIAIINXCS K KBaIPATHBIM
ypaBHEeHMsIM. PelieHne 3a1a4 ¢ MOMOIIBIO palliOHAIBHBIX
YpPaBHECHU I

HToroBast KOHTpoIbHAs paboTa

DopMa KOHTPOJIA
KonTponbsHas padora Nel «HeTblpexyroibHUKI

KonTponsHas padora Ne2 «ITnomans. Teopema
[Tugaropay.

KonTponbHas padora Ne3 «I[lonoOHbIE TPEYTOTBHUKI.
KonTponsnas padora Ned «IIpumenenue mogobus k

PCUICHUIO 3aaa9).

KonTponsHas padora NeS «OKpyKHOCTB».
5

dopmMa KOHTPOJISA

KonTponsHas padora Nel «HepaBeHncTBay
KontponbHas pabora Ne2«KBagpaTtuunas GyHKIus, ee

rpaduk 1 CBOMCTBa»

KontponbHas padbora Ne3 «Pemienne kBaapaTHbIX

HepaBeHCTB. CUCTEMBI YPaBHEHHM € IBYMS
[IEPEMEHHBIMU

KonTponbsHas padora Ne4 «DneMeHThl pUKIagHON



MaTEMaTHUKH MAaTCMaTHUKHN»

4 YucnoBbie KontponpHas padota NeS«Uucnopsie
MOCJIeI0BATEIILHOCTH MOCJIEI0BATEIILHOCTH

5  TloBropenue. HToroBast KOHTpoOsIbHAs paboTa

6  Hroro 6

I'eomeTrpus 9 kinace.

Nenn/m Ha3Bauue pa3zjiena ®opMa KOHTPOJIA

1 [TonsiTue BexTopa.

2 Mertox KoopaIuHAT. Kontponbnas padora Nel «Metoa koopauHat.

3 COOTHOIIICHUSI MEXKTY KontponpHas padora Ne2 «CoOTHOIIEHUS MEXKTY
CTOPOHAMH U yIJIaMH CTOpPOHAMH U yIJlaMH TpeyrojbHuka. CKansipHoe

TpeyroyibHuKa. CKalsipHOE  MPOU3BENAECHUE BEKTOPOBY.
MIPOU3BEACHUE BEKTOPOB.

4 JImuHa OKpY>KHOCTHU U KonTponbsHas padora Ne3 «JlyinHa OKpY>KHOCTH U
IIOWAAb Kpyra. IUIOUIAa/lb KPyTay.

3) JIBHKEHUSL. KonTponbsHas padora Ned «JIBrKeHU .

6 HauanbpHbie cBeneHus U3
CTEPEOMETPHUHU.

7 006 akcrMoMax TUIAHUMETPUH.

8 [ToBTOpEeHue HroroBas koHTpoJIbHAS padoTa.
Hroro S

Y4eOHO-MeTOAMYECKOE U MATEPUAIBbHO-TEXHUYECKOe o0ecneueHne
o0pa3oBaTe/IbHOM JAeATeILHOCTH 1O npeamery «MaremaTuka»

OcHainenue npoiiecca 00yueHuss MaTeMaThuke 0becredeHo OMOIMOTeUYHbIM (POHIOM, IEYaTHBIMHU
nmocoOusiMu, a Takxke HWH()POPMAIMOHHO-KOMMYHHKATUBHBIMH CPEJICTBAMHU, JKPaHHO-3BYKOBBIMHU
MOCOOUSIMU, TEXHUYECKUMU CPEJICTBAMU 00YUYeHHUS], Y4eOHO-TIPAKTHIECKIM 000pYI0BaHUEM.
JluTteparypa oCHOBHAsl M I0NIOJHUTEIbHASA

Maremarnka 5-6 Kiacchl.

1. MaremaTuka:5S kiacc: y4eOHHK /ISl ydanuxcst 001eo0pa3oBaTeIbHbIX YUPEKIeHUH /
A.I'.'Mepznsk, B.b.ITononckuit, M.C.Axup. — M.:Benrtana-I'pa¢,2019.

2. MaremaTtuka:5 Kiacc: TUIaKTHUYSCKHE MaTepralibl: COOPHHK 3a7a4 U KOHTPOJIBHBIX paboT /
A.I''Mepansik, B.b.ITononckwuii, M.C.Skup. — M.:Benrtana-I'pa,2019.

3. Maremaruka:5 knacc: paboune terpagu Ne 1 u 2 / A.I''Mep3msix, B.b.Ilononckuit, M.C.SAxup.
— M.:Benrana-I'pa,2019.

4. Maremaruka:5 kiacc: meroaudeckoe nocobue / E.B.bynko, A.I'.Mepsnsk, B.b.ITonorckuii,
M.C.Axup. — M.:Benrtana-I'pa,2019.

5. Marematuka:6 knacc: yueOHUK IJIs y9aIuxcs 001eo0pa3oBaTeNIbHBIX yUpEKACHUH /
A.I'.'Mepznsk, B.b.ITononckuit, M.C.Axup. — M.:Benrtana-I'pa¢,2019.

6. MaremaTtuka:6 Kiacc: TUIaKTHUYECKHE MaTepHallbl: COOPHHK 3a71a4 U KOHTPOJIBHBIX PadoT /
A.I''Mepansik, B.b.ITononckwuii, M.C.SIkup. — M.:Benrtana-I'pa,2019.

7. Marematuka:6 knacc: pabdoune tetpanu Ne 1 u 2 / A.I'.Mepamsik, B.b.ITononckuii, M.C.SAxup.
— M.:Bentana-I'pad,2019.

8. Maremaruka:6 kiacc: meroaudeckoe nmocodue / E.B.bynko, A.I'.Mep3nsik, B.b.Ilononckuii,
M.C.Axup. — M.:Benrana-I'pad,2017.

Anrebpa 7-9 kimacchl.



Anrebpa: 7 knacc: y4eOHHUK IS yUaIuxcsi 001eo0pazoBaTebHbIX yupexaeHuil/ A.I.Mep3nsk,
B.B.ITonouckuii, M.C.Skup. — M :Benrtana-I'pad, 2017.

Anrebpa: 7 Kjacc: TMIaKTHYECKHUE MaTepHaIbl: COOPHHUK 3a7a4 U KOHTPOJIBHBIX paboT/ A.I'.Mep3isk,
B.B.ITonouckuii, M.C.fxup. — M :Benrana-I'pad, 2017

Aunrebpa: 7 knacc: meroauueckoe nmocooue/E.B.bynko, A.I'.Mep3nsak, B.b.Ilononckuii, M.C.Axkup.
— M :Benrana-I'pag, 2017.

Anrebpa: 8 kiacc: yueOHUK JUIs ydaruxcsi o0reo0pa3oBareabHbIX yupexacHuit/ A.I.Mep3isik,
B.B.ITonouckuii, M.C.Axup. — M :Benrana-I'pad, 2019

Anrebpa: 8 kinacc: JUAaKTHUECKUE MaTepuaibl: COOPHUK 3a7ja4 U KOHTPOJIbHBIX padoT/ A.I.Mep3ik,
B.B.ITonouckwmii, M.C.Skup. — M :Benrana-I'pad, 2019.

Anrebpa: 8 kiacc: metoauueckoe nmocooue/E.B.byniko, A.I'.'Mepsnsk, B.b.ITononckuit, M.C.Skup.
— M :Benrana-I'pad, 2019.

Anrebpa: 9 kiacc: yueOHUK IS ydanuxcs o0meo0pa3oBaTenbHbIX yupexaeHuii/ A.I.Mep3isik,
B.B.ITonouckwmii, M.C.Skup. — M :Benrana-I'pad, 2019.

Anrebpa: 9 kiacc: IUAaKTHUECKUE MaTepuaibl: COOPHUK 3a7ja4 U KOHTPOJIbHBIX padboT/ A.I'.Mep3nsk,
B.Bb.ITonouckuii, M.C.Akup. — M :Benrtana-I'pad, 2019.

Anre6pa: 9 knacc: Mmeronuyeckoe nocooue/E.B.bynko, A.I''Mep3ansk, B.b.Ilononckuit, M.C.Sxup.
— M :Benrana-I'pad, 2019.

I'eomeTpust 7-9 knaccel.

©COoNOA~WNE

['eomerpus 7-9. JI.C.ArtanacsH, byry3os B.®., Kagomues C.b.u qp.M.:IIpocBemenue, 2019r.
Junaktuueckue marepuaisl 1o reomerpuu. 7 knacc. B.A. I'yces, A.1. Mensnuxk;
Junaxktuueckue matepuaisl o reoMerpud. 8 kiacc. B.A. I'yces, AWM. MensHuk;
Hunaktuueckue marepuansl no reomerpuu. 9 knacc. B.A. I'yces, A.1. MensHuk;

3aauy 1o MIAHUMETPUH ¢ IpakTuyeckuM conepkanueM. C.C. Bapnaunss;

3agauu o reometrpun. 7-11. b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii;

I'eometpus 8 xnacc. Tectsl k mkoapHOMY Kypcey. JI. XKesnakosa, O. UepmoleHiieBa;

VYcrras reomerpusi7-9 knace. A.Il. Epmosa, B.B. I'ono6opoabko;

I'eometpus B 7-9 kiaccax. [locodue mst yautens. JI.FO. bepesuna, H.b. Menbaukosa, T.M.
Mumenko, U.JI. Hukonbckas, JI.FO. Uepnbliona;

10. I'eometpus 9 knacc. Iloypounsie iansl. T.W. Kynoposa;
11. 3anumarensHas reomerpus. S.U. Ilepenbman.
IIpesenranum:

1.Ypoxu anre6pst Kupmina u Medonus 7-11

2. Ypoku reomerpun Kupusia u Medgoaus 7-11
3.Y4eOHoe 31eKTpoHHOE n3ianue Maremartuka 5-11
4.bonpias SHIUKIONEINS IIKOJIbHUKA 5-11 xmacchl
5. HlkonbHbIN Kype reomeTpun 2002
6.MynpTumenuitHoe npunoxenue ['eomerpust 8

bubauoreunniii ponjg

e HOpMAaTHBHbIE JTOKyMeHThl: CTaHiapT mo maremaTtuke, [IpumepHas mporpamma OCHOBHOTO OOILEro

O6pa3OBaHI/I$I 10O MaT€MaTukKe,

® KOMIIJICKTHI y‘—Ie6HI/IKOB, PEKOMCHAOBAHHBIX I JOMYIICHHBIX MI/IHI/ICTepCTBOM O6p2130BaHI/I$I 1 HAYKU

Poccuiickoit deneparum mo MaremMaTuke Uit 5-6 KJIaccoB, 1Mo anredpe u reoMeTpuu s 7-9 Ki1accos,

e Hay4yHas, HAYYHO-TIOMYJIApHAasi, UCTOpUYECKas JUTepaTypa, yuyeOHas nuTepaTrypa, HeoOXoaumas ais

MOJITOTOBKHU JIOKJIAJIOB, COOOIICHU, pedepaToB, TBOPUECKUX padoT,

® 110CO0US JJIA TIOATOTOBKH /U IMPOBEACHUA FOCYJIapCTBeHHOf/’I aTTeCTalvy 10 MaTEMAaTHKE 3a KYpC

OCHOBHOM IIKOJIBI,

® CIIpaBOYHBIC mocoous (BHLII/IKJ'IOHG,Z[I/II/I, CJIOBapu, CIIpaBOYHUKHU 110 MaTCMaTI/IKe),
® MCTOAUYCCKUC rmocoous JJI1 yYUTCIIA.

TexHuueckne cpeacrBa 00yueHust

Y4yeOHO-IpaKTHYECKOE 000pPYyI0BaHHE

® KOMIIJICKT qepTé)I(HBIX HHCTPYMCHTOB, KOMIIJICKTBI INTAHUMCTPUYCCKUX U

CTEPEOMETPUUECKUX TeJl (JEMOHCTPALIMOHHBIX U PA3JaTOUYHBIX).



HNHTEepHET pecypchbl:

MunuctepcTBo 0obpazoBanus PD;

http://www.drofa.ru — caiit usmarenbctBa «JIpoda»

http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru

Tectuposanue online: 5 - 11 kimaccsr :http://www.kokch.kts.ru/cdo/

[lenaroruyeckasi MacTepckasi, ypoku B IHTEpHET U MHOTO€ JIpyroe:
http://teacher.fio.ru

Hogrle Texnonornu B oOpazoBanuu:  http://edu.secna.ru/main/

[TyreBoauTenb «B Mupe HAyKu» IS KOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka/

Merasunuknoneaus Kupwina u Medoaus: http://mega.km.ru

CalThl « QHUUKIONEANN SHIMKIONEINI, HAPUMED:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/



http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://uztest.ru/
http://4ege.ru/
http://www.kokch.kts.ru/cdo/
http://teacher.fio.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/
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