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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma »3JIEKTMBHOIO Kypca JUisi OOyYaroIIMXCS Ha YpPOBHE CpPEIHEro
obmiero oOpazoBaHus paszpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMU, MPEIBABISIEMBIX K MaTeMaTHUYEeCKOMY
o0pa3oBaHuI0, U TPaJMLIMA poccuiickoro odpazoBanus. Peanmuzanus nmporpaMMbl
o0ecreynBaeT OBIA/ICHUE KITIOUEBBIMU KOMIIETEHLUSIMH, COCTABIISIOIIMMUA OCHOBY
JUISL  CaMOpa3BUTUSL M HENpPEphIBHOTO  00pa3oBaHMs,  LIEIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ T[IO3HABATEILHOTO PAa3BUTHUSI JTUYHOCTH
oOyuaromuxcs. B nmporpamme y4dteHsl ujeu u nonoxenus: « KoHuenmuu pazButus
MaTemaruueckoro odpazoBanusi B Poccuiickoit ®@enepanun». B coorBeTcTBUM C
Ha3BaHUWEM KOHUEMNIMM MaTeMaTHdyeckoe oOpa3oBaHME [OJKHO, B YaCTHOCTH,
pemath 3amadyy oOecledyeHHus HEOOXOAUMOIo CTpaHe uYuciaa OOydaroluxcs,
MareMaThdeckas —TIOATOTOBKA  KOTOPBIX  JOCTAaTO4YHA JJIA  IPOJOJDKCHHS
00pa30BaHU MO PA3TUYHBIM HAMIPABJICHUSAM, BKIIOUAsl IPEMOAaBaHNE MAaTEeMaTHKHY,
MaTeMaTU4eCKUe HCCIENOBaHMs, padoTy B chepe MH(POPMAIIMOHHBIX TEXHOJIOTHM
U JpYyIHX, a TaKke OO0EeCHedeHHs ISl KaKJIO0ro OOy4YaroIIerocss BO3MOXKHOCTH
JOCTIKEHHS] MaTeMaTUYeCKOW TOATOTOBKM B COOTBETCTBHH C HEOOXOIHWMBIM €My
ypoBHEeM. VIMeHHO Ha pelieHue 3TUX 3aJay HallelieHa 3Ta mporpamma. B smoxy
uudpoBoil TpaHcPopmauu Beex chep uenoBeuecKor eITeIbHOCTH HEBO3MOXKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3 XOpolled MaTeMaTH4eCcKon
MOJATOTOBKK. JTO OOYCJOBJIEHO TEM, YTO B HAIA JHU PACTET YUCIO
CIEIUATLHOCTEHN, CBI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MAaTEMaTUKU: U
B cepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX OONACTAX, U Jaxe B
ryMaHuTapHbeix cdepax. Takum o00pa3oM, Kpyr oOydarouuxcs, s KOTOPBIX
MaTeMaThKa CTAHOBHUTCS 3HAUYMMBIM TpeaMeToM, (yHIaMEHTOM o0pa3oBaHUS,
CYLUIECTBEHHO pacimupsieTcs. B Hero BXOmiAT He TOIbKO oOydvarommecs,
IUTAHUPYIOIIUE 3aHUMAThCSI TBOPYECKOW M UCCIIEOBATENbCKOM paboToil B obnactu
MaTeMaTHKH, HHPOPMATUKH, (PU3UKH, SKOHOMUKH U B IPYTHX 001acTAX, HO U T€,
KOMy MaTeMaThKa HYy)XHa JUIsl HCIOJNb30BaHUA B MPOQPECCUSIX, HE CBSI3aHHBIX
HENOCpeCTBEHHO ¢ Hel. [IpukiiagHas 3HaY4MMOCTh MaTeMAaTUKKU 00YCIIOBIIEHA TEM,
910 €€ MpeaAMEeTOM SBISIOTCA (yHIAMEHTAbHBIE CTPYKTYphl HAIIETO MHpA:
IPOCTPAHCTBEHHBIE (OPMBI U KOJWYECTBCHHBIE OTHOIICHHS, (PYHKIIMOHAIbHBIC
3aBUCUMOCTH M KaT€rOpUU HEOIpPEeAesIEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMBIX B
HEMOCPEJICTBEHHOM OIIbITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOUMBIX ISl pa3BUTHUS
HAay4YHBIX M TEXHOJIOTMUECKUX Hu7eil. be3 KOHKpPETHBIX MaTeMaTHUYEeCKUX 3HAHHM
3aTPyHEHO NMOHHMMaHUE MPUHIUIIOB YCTPONUCTBA U UCIOIb30BAHUS COBPEMEHHOMN
TEXHUKH, BOCHPUATHE W  HUHTEpIpeTalus pa3HOOOpa3HOM  coLMaIbHOH,
HYKOHOMUYECKOM, TOMUTHYEeCKor uHbopMamnmu, Manod(pQeKTuBHA MOBCETHEBHAS
npakTHUecKas JesITeabHOCTh. Bo  MHOrmx cdepax mnpodeccrnoHaabHON
JEeSITEIbHOCTH TPEOYIOTCSI YMEHHSI BBITIOJIHATH Pacu€Thl, COCTABISATH alTOPUTMBI,
OPUMEHATH (POPMYIBI, TPOBOAUTH T€OMETPUUYECKHE H3MEPEHHUS M IMOCTPOCHUS,
yuTaTh, 00padaThiBaTh, HHTEPIPETUPOBATH U MPEACTABIATH MH(OPMAIIUIO B BHUJIE



TabJuL, 1UarpaMM U rpa@ukoB, IOHUMaTh BEPOSITHOCTHBIM XapaKTep CIIydailHbIX
coOpiTuii. OAHOBPEMEHHO C paclIupeHueM cdep NpPUMEHEHUsT MaTeMaTHUKU B
COBpEMEHHOM oO01IecTBe BCE Oosiee BaXKHBIM CTAHOBHUTCS MaTeMaTHYECKUH CTUIIb
MBILUICHNS, TPOSIBIAIOMIMNACA B ONPENCIEHHBIX YMCTBEHHBIX HaBbIKkax. B
IpOLECCE HM3YyYEHHs] MAaTeMAaTUKH B apCEeHal MPUEMOB M METOAOB MBIIIJICHUS
YeJIOBeKa €CTECTBEHHBIM 00pa3oM BKIIOYAKOTCA MHAYKIUS W JETyKUus,
00001IeHHEe W  KOHKpEeTM3alMs, aHaJlu3 W CHUHTEe3, Kiaccupukauus U
cucremaruzauus, abctparupoBaHue U aHaioruss. OOBEKTbl MaTeMaTHYeCKUX
YMO3aKJIIOUeHUI, TMpaBuja HX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUSI (POPMYIUPOBATH,
000OCHOBBIBaTb M JIOKA3bIBATh CYXKJEHUS, TEM CaMbIM (OPMHUPYIOT JIOTUYECKUMN
CTWJIb MbIIUIEHUS. Beaymias ponb NpUHAIIEKUT MareMaTHKe B (OPMHUPOBAHUU
ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIUIEHUS U BOCIUTAaHUM YMEHMH JEMCTBOBAaTbH
N0 33JaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATH H3BECTHHIE U KOHCTPYUPOBATh
HOBbIe. B rmpoliecce pemieHuss 3ajady — OCHOBBI JJISi OpraHM3alMM y4eOHOM
JeSITeIbHOCTH Ha YPOKax MaTeMaTHKU — Pa3BUBAIOTCSI TBOpUYECKas U MPHUKJIaIHas
CTOpOHBI MbIIUIEHHs. OOydeHHue MareMaTHKe Ta€T BO3MOYKHOCTb Ppa3BUBATh Y
o0yyaroluxcsi TOYHYI0, PALMOHAJIBbHY0O M HWH()OPMATHUBHYIO pe€Yb, YMEHHE
oTOuparb HamOojee MOAXOJANINE SA3BIKOBBIE, CHUMBOJIMYECKHE, TrpaduyecKue
CpelIcTBa IS BBIPAXKEHHUS] CYXJICHUW W HADIIAHOTO MX MPEACTaBICHUS.
HeoOxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIBTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIEeTCS 00llee 3HAKOMCTBO C METOJaMU TIO3HAHUS JACHCTBUTEIBHOCTH,
IPEJICTaBJIEHUE O MPEAMETE M METOAE MAaTeMaTHUKHU, €ro OTIMYUAX OT METOJ0B
€CTECTBEHHBIX U T'YMaHUTAPHBIX HAayK, 00 0COOEHHOCTSAX MPUMEHEHUS] MATEMAaTUKU
JUIS PELeHUs] HAyYHBbIX M NPUKIAIHBIX 3a4a4. Takum o0pazoMm, MaTeMaTu4yecKoe
oOpa3oBaHHE BHOCHUT CBOM BKJIaJ B (hopMHUpOBaHME OOIIEH KyJIbTypbl YEJIOBEKA.
N3ydyeHne mareMaTHKH CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHHUIO 4YeJIOBEKa,
NOHUMAaHUIO KPAaCOThl M M3SLIECTBA MATEMAaTHYECKUX PACCYXkIACHHM, BOCIPUITHIO
reoMeTpUYecKux (OpM, YCBOCHHUIO HJIEU CUMMETpHUH. [IpHOPUTETHBIMU LEISIMU
oOyuyenust marematuke B 10—11 kiaccax Ha yniyOIEHHOM ypOBHE MPOAOIDKAIOT
OCTaBaThCA:

(opMHpOBaHUE LIEHTPAIBHBIX MAaTEMaTHUYECKUX MOHITHI (YMCIIO0, BEIINYUHA,
reoMeTpuueckas (urypa, HepeMeHHas, BEpPOATHOCTb, (DYHKLHMs, MPOU3BOAHAS,
UHTErpajn),  OOEeCHneYMBAIOIUX  IMPEEMCTBEHHOCTh M IEPCIEKTUBHOCTb
MaTeMaTU4eCcKoro oopa3zoBaHusi 00yUYarOIIUXCs;

noJBe/icHue OOyYarolMXCsl Ha JIOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSA3M MaT€MaTHKU U OKPY)KAIOILEro MHUpa, MOHUMAHUIO MAaTEMATUKU Kak
yacTH OOLIEH KYyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE HMHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEW OO0ydaromuxcs,
NIO3HABATEIIbHOM  AKTHMBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS, UHTEpEca K U3yUCHHUIO MaTEMaTHKH;

dopmupoBaHre (PyHKIHOHAIBHON MaTeMaTUYECKOM TIPaMOTHOCTU: YMEHUS
pacno3HaBaTh MaT€MaTHYECKUE aCIEKThl B PEAJbHBIX KU3HEHHBIX CUTYaLHSIX H
OpU W3YyYEHUW JAPYTUX YYEeOHBIX MPEIMETOB, MPOSBICHUS 3aBHUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYIHpOBaTh HMX HA SA3bIKE MAaT€MaTUKH M CO31aBaTh



MaTeMaTU4eCKUe MOENH, TPUMEHSITh OCBOCHHBI MaTeMaTUYeCKUil ammapar Jyis
pelIeHus] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPHPETUPOBATh W OLICHUBATH
MOJTyYCHHBIE PE3YIIbTATHI.

OCHOBHBIMM  JIMHHUSIMU ~ cofepkaHusi Marematuku B 10-11  kiaccax
yDIyONE€HHOTO ypOBHSI  ABIAIOTCS: «Ymcima W BBEIYHCICHUS», «Anredpay
(«AnreOpanmveckue BBIpAXKEHUS», «YpaBHEHUST U HepaBeHCTBa»), «Hawama
MaTeMaTHdecKkoro anamusa», «leomerpus» («leomerpudeckne GUTYPBl U WX
cBOMcTBay, «M3MepeHue TEOMETpPUUECKUX BeIMYUH»), «BeposTtHOCTh WU
CTaTUCTHKa». JlaHHbIEC JIMHUM PA3BUBAIOTCS MapalulesIbHO, KaXK/1asg B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOHM, OJJHAKO HE HE3aBMCHMMO OJIHA OT JPYrod, a B TECHOM
KOHTaKTe U B3aumojedcTtBuu. Kpome »3TOoro, ux oOBEAMHSET JIOTUYECKAS
COCTaBJIAIONIAs, TPAAUIIMOHHO TMPUCYIAs MareéMaTWKe W TMPOHU3bIBAIOIIAs BCE
MaTeMaTUYecKue Kypchl M cojepkarenbHbie JuHuM. CPopMyIupoBaHHOE BO
dI'OC COO TpeboBaHHE «yMEHUE ONEPUPOBATH TMOHSATUSMU: OMpPEEICHUE,
akcuoma, TEOpeMa,  CIEACTBUE, CBOHCTBO, MpPHU3HAK, JOKAa3aTeIbCTBO,
paBHOCUIBHBIE  (DOPMYTHpPOBKH, yMmeHHE (opmynupoBaTh  o0OpatHOe U
IIPOTUBOIOJIO)KHOE  YTBEPXKIACHUE, TPUBOAUTH TPUMEPHI W KOHTPIPUMEPHI,
UCIIOJIb30BATh METOJ MaTeMaTH4YeCKOW HWHAYKLUHU, MPOBOIUTH JOKA3aTEIIbHbIE
pacCy’KIeHusi NpU PELICHWU 3a/1ady, OLEHUBATh JIOTMYECKYI0 MpPaBUIbHOCTh
pacCy’KIeHUuN» OTHOCUTCS KO BCEM YyueOHbIM KypcaMm, a (OpMHUpPOBaAHUE
JOTUYECKUX YMEHHMM pacmpenensieTcs Mo BCeM rogaM oOy4YeHUsT Ha YpPOBHE
cpeadero obmiero oOpaszoBaHusi. B coorBerctBUM ¢ PI'OC COO wmaremaTuka
ABJIsI€TCS 00s3aTeNbHBIM MPEAMETOM Ha JIaHHOM YpoBHE oOpa3zoBanus. Hacrosiei
IPOrpaMMOMIIPEyCMATPUBACTCA M3yY€HUE DJIEKTUBHOIO Kypca «OTaenbHbIe
IJ1aBbl MATEMaTUKI.

HEJA U3YYEHUSA JIEKTUBHOI'O KYPCA «OTAEJIBHBIE IJIABBI
MATEMATHUKN»
DNEKTUBHBIN KypcC IOMOJHSAET MaTeMaruueckue Kypebl. OH HampapiieH Ha Oosee
TyOOKO€ M3ydYeHHE psijia 0003HAYEHHBIX TEM U €T0 IEJIU U COJIEp KaHHe
COOTBETCTBYET 0003HAUCHHBIM BHIIIIE 1IEsIM U coaepkannio DI'OC.
MECTO JIEKTUBHOI'O KYPCA «OTAEJIBHBIE IJIABBI
MATEMATHUKHW» B YYEBHOM IIJIAHE»
DNEKTUBHBIN KypC U3y4aeTCsa B TEUCHHE JIBYX YaCOB B HEJENIIO, YTO
cooTBeTcTBYeT 68 yacam B rox B 10-m u 11-m knaccax.

TEMATHUYECKOE IIVNIAHUPOBAHHUE

10 xnacc
Ha3Banue paszgena KoJj1-Bo yacoB
JIMHEWHBIC YPABHECHUS C TapaMeTPOM 4

KBajsipatHbie ypaBHEHHS C MapaMeTPOM
I'padraeckre nprueMsl B 3aJ1a9ax ¢ HapaMeTPOM
CumMeTpHs B 3aJ1adax C mapameTpom
Heo0OxoguMble B T0CTaTOYHBIC YCIOBHS
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CoricTBa (DyHKIIMH B 33/1a4axX ¢ MapamMeTpoM 6
MuHUMaKCHBIE 33J]a4 C TapaMETPOM
3a/1auM ¢ SKOHOMHUYECKHUM COJIep KaHuEM 10
DJIeMeHTapHasl TEOPHs YHCel

11 knacc
Hazpanue pasznaena Ko-Bo yacos
MHOroyrojabHUKH U UX CBOMCTBA 10
OKpYKHOCTHU U TPEYTOJIbHUKU 12
OKpY>KHOCTH M YETHhIPEXYTOJIbHUKH 16
Pemenne 3amauy EI'D no maremaruke 26

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBILIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATHI
1) rpaxk1aHCKOTO BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3ZUIIMU O00YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHICKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
IpoLEeayp TpakIaHCKOro ooOImecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHHe
B3aMMOJICIICTBOBATh C COLMAJIbHBIMA HMHCTUTYyTaMH B COOTBETCTBUM C HX
(GYHKIIUSMY U Ha3HAYEHUEM;

2) NaTpuOTUYECKOTO BOCITUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW MIACHTUYHOCTH, YBKECHHS K
MPOILJIOMY U HACTOAILIEMY POCCHICKON MAaTreMAaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MAaT€MaTUYECKOW ILIKOJIBI,
UCIIOJIb30BaHME JTHX JIOCTMIXKEHUW B JPYTHX HayKaX, TEXHOJIOTHSX, cdepax
DKOHOMUKU;

3) 1yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMWSI, STUYECKOTO IOBEJICHHS, CBI3aHHOTO C MPAKTHYECK UM
NPUMEHEHUEM JIOCTH)KEHHN HAayKU U JACSATEIbHOCTbIO YUYE€HOrO, OCO3HAHUE
JIMYHOTO BKJIaJIa B IOCTPOCHHE YCTOMYHUBOTO OYIyIIIETO;

4) 3CTETUYECKOTO BOCITUTAHUS:



3CTETUYECKOE OTHOUIEHHE K MHUpPY, BKIKOYAs OSCTETUKY MareMaTUYeCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHM, paCcCyKIEHUN, BOCIIPUUMUINBOCTh
K MAaTEMATHUYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puznueckoro BOCIUTAHMUS:

chopMUPOBAHHOCTh YMEHHMS TNPHUMEHSATh MAaTeMAaTHUUYECKUE 3HAHHS B
WHTEpecax 3I0POBOro M OE30MMacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3M0pOBOE MHTaHWE, COATaHCHPOBAHHBIM PEKHUM 3aHATHH M
OTIbIXa, peryisipHas (pu3udeckass akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHHE
TIPY 3aHSATUSAX CIIOPTUBHO-03I0POBUTEIIBHON JCSTENHHOCTHIO;

6) TPyAOBOTO BOCIIUTAHUSI:

TOTOBHOCTh K TpyAy, OCO3HAaHHWE IIEHHOCTU TPYAOIt0OUs, HWHTEpEC K
pasnuyHbiM  chepaM  MpodeCCHOHATBHON  JCSITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MareMarudeckoMy  OOpa3oBaHHIO U
caM0o00pa30BaHNWI0 HAa NPOTHKCHUM BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUICCKHUX 3a]1a4 MaTeMaTHYeCKOW HAIIPaBICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJOTUYECKOM  KYJIbTYphl, TOHUMAHHUE BIUSHUSI
COIIMAJIbHO- HYKOHOMHUYECKHUX TMPOIECCOB HA COCTOSHUE MPUPOIHON U COLUATBHOM
Cpellbl, 0OCO3HaHUE II00ATBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, OpUEHTAIUS
Ha TMPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUW Ui pelieHus 3afad B 00JIacTH
OKpY>KaloIlel cpepl, IJIAaHUPOBAHUE IIOCTYNKOB M OIEHKHM HX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPYKAOIIEH CPENBL;

8) HEHHOCTH HAYyYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, TMOHUMaHUE
MaTeMaTU4eCcKOl HayKh KakK cQepbl 4YelOBEUYECKOW eATEIbHOCTH, 3TaloB e
pa3BUTHUST WU 3HAYMMOCTH [UJIsl Pa3BUTHS ILMBWIN3ALWU, OBJAJEHUE S3BIKOM
MaTeMaTUKH M MareMaTH4ecKONl KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh NPOEKTHYK) U HCCIEAOBATEIBCKYI AEATEIBbHOCTD
VH/IMBU1YaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIBTATBI

B pesymbrare wu3yueHWss MaTeMaTHMKH Ha YPOBHE CpPETHET0 OOIIero
oOpazoBanus y oOyuwatomerocs OyayT chOpMHpPOBaHBI — TO3HABATEIIbHbBIC
yHUBEpCaIbHbIC YUeOHBIC ACHCTBUS, KOMMYHUKATUBHBIC YHHUBEPCAIbHBIC yUeOHBIC



I[GﬁCTBPIH, PETYILITUBHBIC YHUBCPCAJIBHBIC yqe6HLIe I[GﬁCTBHSI, COBMCCTHaAsA
ACATCIBHOCTD.

[To3naBaTenbHbIE YHUBEPCATIbHBIC YUEOHbBIC EUCTBUS
ba3oBrie nornueckue qeCTBUS:

BBIABJLITh W XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATHYECKHUX
OOBEKTOB, TMOHATHI, OTHOLIEHWHA MEXIYy TMOHATUAMH, (QOPMYIUPOBATH
ONpEENICHNs TTOHITHI, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIUH,
OCHOBaHMS JJ11 0000IICHUS U CPAaBHEHMSI, KPUTEPUU TPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (QOpPMYIHpOBaTh W  MPEeOOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC, CUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, NaHHbBIX, HAOJIIONCHUSIX M YTBEPKIACHUSX, Npejaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYMI;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
VHJIYKTUBHBIX YMO3AKJIFOUEHUN, YMO3AKIIFOUEHUN 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUAN
(mpsiMbl€ W OT IPOTUBHOTIO), BHICTPAUBaTh apryMEHTALMIO, TIPUBOAUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHHS U BBIBObL;

BBIOMpaTh Croco® pemieHus ydeOHOM 3amadn  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUSI, BEIOMPATh HanOoJIee MOAXOANTNIN C Y4ETOM CaMOCTOSITEIbHO
BBIJICICHHBIX KPUTEPHUEB).

ba3oBrIe ncciienoBareabcKue TeUCTBU:
UCII0JIH30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUNA HHCTPYMEHT MMO3HAHUS,

dbopMynupoBaTh  BOMPOCHL, (UKCUPYIOIINE MPOTUBOpPEUHE, MPOOIEMYy,
yCTaHABJIMBaTh HMCKOMOE W JlaHHOE, (POPMHUPOBATH THUIIOTE3Yy, aApPTyMEHTHUPOBATH
CBOIO TIO3UIIMIO, MHEHUE; TPOBOIUTH CAMOCTOATEIHFHO CIUIAHUPOBAHHBIN
AKCIIEPUMEHT, UCCIICOBAaHNE

M0 YCTAHOBJICHHUIO 0COOCHHOCTEH MaTeMaTHYeCKOTro 06’[)CKT8,, SBJICHUA,
mponcecca, BBIAABJICHHUIO 3aBUCUMOCTEM MCIKOY O6’I>€KTaMI/I, SABJICHUAMU,
ImponcccamMu,

CaMOCTOATENLHO (POpMyTHpOBaThH OOOOIIEHUS W BBIBOIBI IO pe3yJbTaram
OPOBEIEHHOTO  HAOMIOAEHUS, UCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
NOJTyYE€HHBIX PE3YJIbTAaTOB, BHIBOIOB U 0000IIECHHIA;



IMPOrHO3HUPOBATE BO3MOKHOC PpPa3BUTHUC IIpoLCCCa, a TAKKC BbIIBHUI'ATb
IMPCAIIOJIOKCHUA O €I'0 Pa3BUTHH B HOBLIX YCJIOBHAX.

Pabora ¢ nundopmanuei:

BBISIBIIATH Je(PUITUTHI MHPOpMAILMK, JaHHBIX, HEOOXOAUMBIX IJIsI OTBETa Ha
BOIPOC U JIJISI pEIICHUS 3a]1a4u;

BBIOMpPATh MHGOPMAIMIO W3 MUCTOYHUKOB PA3JTMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATh WH(OOPMAIHMIO PA3IMYHBIX BHUJIOB H
dbop™m npecTaBICHUS;

CTPYKTypHUpOBaTh HH(OpPMAIUIO, MPEJACTABIATh €€ B Pa3IMUHBIX (opMax,
WTIOCTPUPOBATH rpaduyueCcKH;

OLICHUBATH HAaJIEKHOCTD uH(popMaLu 1o CaMOCTOSATEIILHO
c(hOpMyYIHPOBAHHBIM KPUTEPUSIM.

KOMMYHI/IK&TI/IBHBIG YHUBCPCAJIIBHBIC y‘IG6HI>I€ I[GﬁCTBPISI:

BOCIIPUHUMATh ¥ (OPMYITHPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBUAMHU H
HeasiMu  OOLEHUs, SCHO, TOYHO, IPAMOTHO BBIPA)KaThb CBOIO TOUYKY 3pEHHUS B
YCTHBIX M INHCbMEHHBIX TEKCTaX, JaBaTb MOACHEHUS MO XOAY PEIICHHs 3aJayH,
KOMMEHTHUPOBATh NOJIyYEHHBIN PE3YJIbTaT;

B Xo7ie OOCYXXJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
npoOJieMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TOUCK
pEILICHUs], COMOCTABIATH CBOU CYXKICHUSA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuanora, oOHapyXUBaTh Pa3IMuMe W CXOJACTBO TO3WIINI, B KOPPEKTHOU (opme
dbopMyTUpOoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yabTaThl PEIICHUS 3aJlauM, SKCIIEPUMEHTA, UCCISIOBaHUSA,
IPOEKTa, CAMOCTOSTENBHO BbIOMpATh (GOpMaT BBICTYIUIGHHS C Y4€TOM 3ajay
MPEe3eHTalUNd U 0COOCHHOCTEN ayIuTOPHUHU.

PerynsatuBHbIE YHUBEpCAIbHbBIEC yUeOHbIC TEUCTBUS
Camoopranuzanus:

COCTaBJIATH TUJIaH, AJITOPUTM PEIICHHsI 3a]]aud, BHIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCSI PECYpPCOB M COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OpMAITUH.

CaMOKOHTpOIIB:

BIQJIETh  HABbIKAMU  TIO3HABaTCIIbHOW  pediieKcuM  KaK  OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJbTAaTOB, BIAJACThH



crocobaMyd CaMOITPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTaTa pelieHus
MaTeMaTHUYE€CKOM 3a/1auH;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IPH PELUICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YabTaTa IEIH U YCIOBUSIM, OOBSICHITH MPUUNHBI
JOCTYDKCHHSI UM HEIOCTHIKEHUSI PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas OeATEIbHOCTD:

MOHUMaTh W HUCIOJBH30BaTh MPEUMYIECTBA KOMAaHIHOW M HWHIWBUIYaTbHOU
paboThl TpHM pEmIeHWH YYeOHBIX 3amad, MNPUHUMATh IeIb COBMECTHOMU
JEeSATEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0O COBMECTHOW pabOThI, pacmpeneisaTh
BUJIBI PabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC B PE3yNIbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIbKUX JIFOJEH;

y4acTBOBaTh B T'PYIIOBBIX (PopMax paboThl (0OCYXIeHHS, OOMEH MHEHH,
«MO3TOBBIE IITYPMBD» U UHBIE), BBITIOJIHATH CBOIO YaCTh pa0OThI U KOOPAMHUPOBATH
CBOM JICHCTBHUS C IPYTUMU WICHAMH KOMaH/bl, OLICHUBATh KAY€CTBO CBOETO BKJIAa
B O0mMIA MPOAYKT MO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM YYACTHUKAMH
B3aUMOJICVCTBHS.

[NPEJIMETHBIE PE3VJIbTATbBI

CBOOOZIHO ONEpUPOBAaTh MOHATUSMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAgndeckass JIpoOb, MPOLEHTHl, HPPAIMOHAIBHOE YHCI0, MHOXKECTBA
palMOHANbHBIX U IEUCTBUTENIBHBIX YHUCEI, MOJY/b IEUCTBUTEIILHOTO YUCIIA;

OPUMEHSATh APOOM ¥ TMPOUEHTHl I pEUIeHUs MPUKIAIHBIX 3a7ad U3
pPA3JIUYHBIX OTPACIICH 3HAHUMN U PEATIbHOU KU3HU;

NPUMEHSTh MPUOTMKEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYIJICHUS, IPUKUIIKY U
OLICHKY pe3yJIbTaTa BbIUYNCICHUM;

CBOOOJTHO ~ OMNEpPHUPOBATh MOHSATHEM: CTENEHb C IIeJIbIM [OKa3aTelieM,
UCIOJIb30BaTh MOAXOIAUTYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YNCEN JJIs pPELICHUS
NPAKTUYECKUX 3a]a4 U IIPEICTABICHUS JaHHBIX;

CBOOOHO OMEPUPOBATH MOHATHEM: APUPMETHUECKHI KOPEHb HaTypajbHOU
CTEIEHHU;

CBOOOJHO ONEPUPOBATh MOHATHEM: CTEIIEHb C pAllMOHATIBHBIM [TOKA3aTeNeM;

CBOOOZHO OINEpUPOBATH TMOHATHAMU: JIOTapu(dM uucaa, AECATUYHBIE U
HaTypaJibHbIE JOTapU(pMBbI;

CBOOOZIHO OIEpPUPOBATH MOHSTHSIMHU: CHUHYC, KOCUHYC, TaHTE€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, apKKOCHHYC U apKTAHI€HC YUCJIOBOIO
apryMeHTa.



CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YPaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPAaBHEHUSA-CIIEACTBUS, pABHOCHIIbHbIE HEPABEHCTBA,

OPUMEHATh  pa3MyHble  METOIbl  pELIEHUS  palUOHAJIbHBIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB ISl PEILICHUS
HEPABEHCTB;

CBOOOZHO ONEpUPOBaTh MOHATUSMH: MHOTOWIEH OT OJHOW NEpPEMEHHOM,
MHOTOUJIEH € LEJIBIMU KO3 (PHUIIMEHTaMU, KODHU MHOTOYJIEHA, IPUMEHSATD JIEJICHUE
MHOTO4YJI€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera mis
penieHus 3a1au;

CBOOOZIHO OIEpPUPOBATh MOHATHUAMM: CHCTEMA JIMHEHHBIX YypaBHEHHI,
MaTpula, ONpPENENIUTENb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUN CMBICI,
UCIOJIb30BaTh CBOWCTBA OMNpEAENUTENst 2 X 2 jJi1 BBIYMCIEHMS] €ro 3HAaueHus,
OPUMEHATh ONPEACIUTENN JUIsl pEIIeHUs CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJICJIUPOBATh PEAJIbHbIE CUTYallUH C MOMOIIbIO CUCTEMbI JTUHEHHBIX YpaBHEHUH,
UCCIIEI0OBaTh ITOCTPOCHHBIE MOZEIHM C TIOMOLIBI0 MAaTpUIl U OIPEAEIIUTENEH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yIbTarT;

WCIIOJIb30BaTh CBOWCTBA JCHCTBUUA C KOPHSIMH Il TIPeoOpa3oBaHUS
BBIPaKCHUM;

BBINIOJIHATH IPEOOPA30BaHUS YMCIOBBIX BBIPAKEHUM, COAEPKALNX CTEIEHU C
palMOHaNIbHBIM [TOKa3aTeNeM;

HCIIOJIb30BATh CBOICTBa norapu(pmMoB ISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAXKECHUI;

CBOOOZHO ONEPUPOBATH MOHATUSMU: HppAMOHANIbHBIE, IOKa3aTelIbHbIE U
aorapu(MUYECKHUE YpaBHEHUS, HAXOJUTh UX PEIICHHUS C TIOMOILBIO PaBHOCHIIBHBIX
HEPEXOJI0B WK OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJTHO ~ OMEpPUPOBaTh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HE0OXOomuMble  (QOPMYNBI ANl pEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICIUPOBATh pEalbHbIE CHUTYyallMd Ha SI3bIKE aireOpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA 110 YCJIOBHUIO 3aJaud, MCCIEI0BaTh
HNOCTPOEHHBIE MOJIEH C UCIIOIB30BAaHUEM anmapara aareOphl.

CBOOOZHO OMEpUpOBaTh MOHATUSAMHU: (PYHKLHS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aMMHO oOOpaTHble (QYHKIMH, KOMOO3UIUS GYHKUUN, rpaduk QyHKIHUH,
BBITIOJTHSATH AJIEMEHTAapHbIE MpeoOpa3oBaHus rpadukoB QyHKIUH;

CBOOOJTHO OIEpPUPOBATh NOHATHUAMHU: OOJIACTH OMNPENEIIEHUS U MHOXKECTBO
3HaYeHUN (PYHKIUH, HYJIU QYHKLINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO ONEpUPOBaTh MOHATHAMH: 4YETHBIE M HEUETHbIE (YHKIMH,
nepuoindeckue (QpyHKIHUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMHM, MAaKCUMyMbI U
MUHUMYMBI (PYHKIMHM, HauOOJIbIlIeeé W HaWMEHbIee 3HaueHWe (QYHKIUH Ha
IPOMEKYTKE;

CBOOOTHO OMEpUPOBATh MOHATHAMH: CTENEHHass (QYHKIHMS C HATypaldbHBIM U
[EeNbIM TOKa3aTeneM, rpaduk cTeneHHOW (QYHKUIMU C HATypaldbHBIM M IIEJIBIM



nokasaresneMm, rpaduk KOpHS n-0il CTeneHW Kak (PyHKIHH OOpaTHOW CTETEeHH C
HaTypaJibHbIM [MOKA3aTeJIEM;

OTIEpUPOBATh TOHSATUSAMU: JIMHEHHAs, KBajgpaTuyHas U JPOOHO-IMHEWHAS
(GYHKITUH, BBITIOTHATE JIEMEHTAPHOE UCCIICIOBAaHUE U TIOCTPOEHUE UX TPadHKOB,;

CBOOOZHO ONEpUpOBaTh MOHATHAMH: IOKa3areiabHas W JorapupmMuyeckas
(yHKUIMHU, UX CBOWCTBA W rpaUKH, UCIOJb30BATh WX IpadUKU IJs PEIICHHS
ypaBHEHHI;  CBOOOJHO  OINEpPUPOBATh  IMOHSTUSIMU:  TPUTOHOMETpUUYECKAs
OKPY>KHOCTb,

OMpEEICHNE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apIyMEHTa;
UCIOJIb30BaTh rpauku (PYHKIMI AJI1 UCCIEAOBAHMS MPOLECCOB U 3aBUCUMOCTEN
Opy pEIIeHUH 3a7ad M3 JPYruX Y4YeOHBIX MPEAMETOB W PEaIbHOM >KHU3HHU,
BbIpaXXaTh

dbopMynaMu 3aBUCUMOCTH MEXKIYy BETUUMHAMU;

CBOOOMHO OMEpPUPOBaTh MOHATUSMU: apuMeTHuecKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIIAsI TEOMETPHUECKAs MPOTPECCUSI, JIMHEHHBINA U
AKCMIOHEHITUAIBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHHUE O
KOHCTAHTE;

MCIIOJIB30BAaTh IPOTPECCUU I PELICHUs pPEeajJbHBIX 3a4ad MNPHUKIAJTHOIO
XapakKTepa;

CBOOOHO ONEpPUPOBATH MOHIATUAMU: MOCIEAOBATEILHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OrpPaHUYECHHBIC IOCIIEOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKJEHHUS MaTeMaTUYeCKOT0 aHaju3a Kak aHaiusa
OCCKOHEYHO MaJIbIX;

CBOOOIHO OINEPUPOBATH MOHIATUIMU: HETPEPhIBHbIC (PYHKIIMU, TOUYKU pa3phbiBa
rpaduka GyHKIIUHA, aCUMITOTHI I'padrka GyHKIIUH;

CBOOOMHO oOmepupoBaTh MOHATHEM: (YHKIMS, HENpepbhiBHAs Ha OTPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI JIJIs1 pellieHus 3a/1a4;

CBOOOMHO OMEpUpOBaTh TMOHSATHUSMU: TIepBas M BTOpas MPOU3ZBOIHBIC
dbyHKIMH, KacaTenbHas K Tpaduky QyHKmmy;

BBIYUCIISITh TPOU3BOAHBIE CYMMBI, ITPOU3BE/ICHHS, YACTHOTO U KOMITO3UIIMHU
IByX (DYHKIIUN, 3HATh TPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKITUH;

WCIOIb30BaTh T€OMETPUUYECKUNA U (U3UYECKUN CMBICIT TPOU3BOAHOU ISt
penieHus 3a1au.

CBOOOZHO  ONEpUPOBATh  NOHATHUSMHU:  MHOXECTBO, ONEpaluud  Haj
MHO>XE€CTBaMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi OMUCAHUS PeaJIbHbIX
IIPOLIECCOB U ABJICHUM, TPU PEUICHUU 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOZHO OIEpUPOBATh TOHATHSAMU: OMNpEIEIeHUE, TeopemMa, ypaBHEHUE -
CJIEJICTBHE, CBOMCTBO MaTeMaTHUECKOro 00BEKTa, 10Ka3aTelbCTBO, PABHOCUIILHBIC
YpaBHEHHS U1 HEPABEHCTBA.

CBOOOMHO OMNEPUPOBATh TOHATHSAMHU: HATypaJlbHOE M IE€JI0€ YHUCIIO,
MHOXXECTBAa HATypaJIbHBIX M LEIbIX YHCEN, UCIOJb30BaTh MPHU3HAKU JIETUMOCTH
nensix yrcesn, HOJ u HOK HarypanpHBIX 4Mceln i pelieHus 3a1a4, IPUMEHSTh
anroputm EBknunna;



CBOOOJTHO ONEpUPOBaTh IMMOHATHEM OCTaTka [0 MOIYJNI0, 3aluChIBaTh
HaTypaJibHbIC YUCJIA B PA3JIMYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OIEPUPOBATh TOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJICKCHBIX YHCEN, TPEICTaBIATh KOMIUICKCHBIC YWCIa B aareOpamdeckod u
TPUTOHOMETpPUYECKOU (opMe, BBHIIOTHATH apuPMETHUECKUE ONEpaluid C HUMU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

CBOOOZHO ONEPUPOBaTh MOHATUSMU: HPPALMOHAJIbHBIE, IOKAa3aTelIbHbIE U
jJorapu(MUYECKre HEpPAaBEHCTBA, HAXOAUTh HUX pELIEHUS C  T[OMOIIbIO
PAaBHOCHUJIBHBIX ITEPEXO0B;

OCYILIECTBIISAITh  OTOOpP KOpPHEM TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHS;

CBOOOZHO OIEpPUPOBATh TOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOXoAumbie  GOPMYJbl Ui  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJTHO ONEPHUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTH PEIICHUS
CHCTEMBI U COBOKYITHOCTEM pPallMOHAJBHBIX, HPPALIMOHAJIBHBIX, IOKA3aTEIbHbBIX U
J0rapu(pMUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb palOHAIIbHBIE, UppanOHaJIbHEIE, ITOKa3aTeNbHBIE,
JorapuMUYecKue M  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPABEHCTBA,
cozepKane MOy U NapameTphl;

OPUMEHSTH IpauuecKkue METONbl JAJid pelleHUs] ypaBHEHU U HEPaBEHCTB, a
TaKXke 3aJ1a4 C apaMmeTpamu;

MOJICJIMPOBaTh peajbHble CHUTyallUd Ha S3bIKe airedpbl, COCTaBISThH
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIeIOBaTh IOCTPOCHHBIE MOJEIM C UCIOJb30BAHUEM armapara aireopsl,
VHTEPIPETUPOBATH IOJTYUEHHBIA PE3YJIbTAaT.

CTpOUTh TpadUKH KOMIIO3ULMU (GYHKIMA C TIOMOILBIO 3JIEMEHTApHOIro
WCCJICIOBAHUS U CBOMCTB KOMITO3HUITUH JABYX (DYHKITHIA;

CTPOUTh TEOMETpUUYEeCKHMe oOpa3pl ypaBHEHHMM H HEPaBEHCTB Ha
KOOPJIMHATHOM TIJIOCKOCTH;

CBOOOZHO  OMNEpUpPOBaTh MOHATUAMM: TIpaUKH  TPUTOHOMETPUYECKUX
GYHKIMN; TpUMEHATh PYHKIMU IS MOJICTTUPOBAHUS U UCCIEAOBAHUS PEaIbHBIX
IIPOLIECCOB.

UCIIOJIb30BaTh MPOU3BOAHYIO JJIsl UCCIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIeE Y HaUMEHbIIIEEe 3HAUYCHUS (PYHKIIMU HEMIPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO [UJIsi HAXOXKICHUS HAWJIy4lllero PEUICHUs B
IMPUKJIAAHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKHX, 3aJayax, i
OTpe/EeNICHUs] CKOPOCTH M YCKOPEHHsS mpolecca, 3aJaHHOro (GopMmynoil wuiu
rpadukoM;

CBOOOTHO  OMEPUPOBATH TMOHATUAMH: TEPBOOOpa3Has, OMPEACIEHHBIH
UHTErpaj, HaxXOAWUTh NEPBOOOpPA3HbIE 3JIEMEHTApHBIX (YHKUUNA M BBIYUCIATH
uHTerpain no popmyne Hetotona—Jleitbuuua;



HaXOJUTh IJIOLIAAM IJIOCKUX (PUTYp M 0OOBEMBI TEJ C MOMOIIbIO UHTETPaIa;

UMETh IMpPEJCTAaBICHUE O MaTreMaTHUYeCKOM MOJICIMPOBAHUM Ha IpUMEpE
cocTaBieHus auddhepeHITnaTbHBIX YPAaBHCHH;

pemarb NPUKIAIHBIE 3a/a4d, B TOM YHCJIE COLUAJIBHO -3KOHOMHUYECKOIO U
¢u3nyecKoro xapakrepa, CpeACcTBaMU MaTeMAaTHIECKOTO aHAN3A.

K xoniry 10 knacca o0y4aromuiicsi HayYuTCs:

CBOOOIHO ONEPUPOBATh OCHOBHBIMU MOHATUSIMUA CTEPEOMETPUU ITPU PELIEHUU
3a]1a4 U MIPOBEJICHUH MAaTEMaTHUYECKUX PaCCyKICHUN;

MPUMEHATh aKCHOMBI CTEPEOMETPUU U CJEICTBUS M3 HUX TPH DPEIICHUH
reOMETPUYECKUX 3a]1a4;

KJacCu(UIMPOBaTh B3aUMHOE PACIHOJIOKEHUE TMPSAMBIX B IMPOCTPAHCTRBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE;

CBOOOZHO ONEPUPOBATH MOHATUSMU, CBA3AHHBIMU C YIJIAaMU B MIPOCTPAHCTBE:
MEXIy MPSMBIMHU B IPOCTPAHCTBE, MEXKIY MPSMOM U MIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJTHO ~pacro3HaBaTb OCHOBHBIE BHJAbBl MHOTOIPAHHUKOB (TpU3Ma,
nUpaMuIa, NPSMOYTOJIBHBIN Mapalienenumnes, Kyo);

KJIACCU(PUIIMPOBaTh  MHOTOIPAaHHUKH, BBIOMpast OCHOBaHUS  JJis
KJ1accu(uKaImu;

CBOOOZHO  ONEPUPOBaTH  MMOHSATUSMU,  CBSI3AHHBIMU  C  CEYEHHEM
MHOTOTPAHHUKOB TIOCKOCTBIO;

BBITIOJHATh MapajiebHOE, [IEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIIOJIHATH U300pakeHUs (PUTyp Ha MIIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAHHHKOB PAa3IHMYHBIMH METOIaMH, BBIMOIHATH
(BBIHOCHBIE) IIJIOCKUE YEpPTEKH K3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUA
CBEpXyY, COOKY, CHHU3Y;

BBIYHCIIATH TUIOMIAAM TMOBEPXHOCTEM MHOTOTPAaHHUKOB (MpuU3Ma, MUPaMHJIa),
reOMETPUYECKUX TEJl C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OTIEPUPOBATh NOHATHUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHH, HEHTP, OCh U MJIOCKOCTh CUMMETPUHU QUTYPBHI;

CBOOOJHO OMEpPUPOBATh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOHSTH ICHCTBUS HaJl BEKTOPAMU;

pemiarb 3aJadyd  Ha JIOKa3aTelIbCTBO MATEMaTHYEeCKUX OTHOLUEHUH U
HaXOXJICHHE TEOMETPUYECKUX BEIWYHH, TMPUMEHSIS HW3BECTHBIE METOABI MPH
PELIeHNN MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0XKHOCTH;

OPUMEHSATh  NPOCTEHIlIMe MpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ay;

U3BJIEKATh, MPEOOpPa30BBIBATH M HUHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTekax U
pPHUCYHKax;

OPUMEHATH MOJyYEeHHBbIE 3HAHMS HA MPAKTHUKE: CPaBHUBATh U aHAJIM3UPOBATH
peanbHble CHUTyallud, NPUMEHSATh HU3yYEHHbIE MOHATHUS B MpOIEccCe IOUCKa
pelleHrsT MaTreMaTH4ecKu C(HOPMYIUPOBAHHOW MPOOJIEMbI, MOJEIHPOBATH
peanbHbIe CUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIEA0BATH MOCTPOEHHBIE MOACIIHN C



UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUN U TEOpEM, arrapara ajareopsbl, pemarh
PAKTUYECKUE 3a/1a49H, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh MPEJCTAaBICHUS 00 OCHOBHBIX JTallax pa3BUTHS TE€OMETPUU Kak
COCTaBHOI YacTu (yHAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K xoniy 11 knacca oOy4aromuiicsi HayYuTCs:

CBOOOHO OMEPUPOBATH MOHATHUAMHM, CBA3AHHBIMH C IWJIMHIPUYECKOM,
KOHUYECKOU U chepUueCKOi MOBEPXHOCTAMHU, OOBSICHITH CIIOCOOBI MOTY4YCHNUS;

ONEepUpOBaTh MOHATHSMH, CBSI3aHHBIMU C TEJIAMH BPALLEHUS: LHAJIUHIPOM,
KOHYCOM, cpepoii u 1mapom;

pacno3HaBaTh Tejia BpallleHus (LWJIMHIpP, KOHYC, cdepa U 1map) U OObSICHATh
crocoObl MOJyYEHHUs TeJ BpallleHHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PacojiokeHue c(hephl U MIO0CKOCTH;

BBIUUCIISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U T€J BpalIeHUsI, 00bEMBI
U IJIOIIAAY IMMOBEPXHOCTEH MHOTOTPAaHHUKOB W TE€J BPALIEHUS, T€OMETPUYECKUX
TEJ ¢ MpUMEHeHueM (popmy;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMH, CBA3aHHBIMH C KOMOMHALIUSAMU Tell
BpaIlleHUsI © MHOTOI'PAaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIA B Chepy U OMUCAHHBIN
OKOJIO cepsl, cepa, BOUCAaHHAS] B MHOTOTPAHHUK WM TEJIO BPALLCHUS;

BBIYHCIIATh COOTHOUIEHUS MEXAY IUIOIIAIMU MOBEPXHOCTEH M O0ObEMaMu
ITOJOOHBIX TEJI;

M300pakaTh M3ydaemble (PUTYphI, BBIIOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKHU
U3 PHUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BUI CBEPXY, COOKY, CHHU3Y, CTPOUTh
CEUEHMsI TeJl BpallleHUS;

U3BJIEKATh, HMHTEPIPETUPOBATH M  MpeoOpa3oBbIBaTh HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha yepTexax U
pPUCYHKaX;

cBOOOJTHO OIIEPUPOBAThH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALMM HAJl BEKTOPaMU;
3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pemarb reOMETpUYECKHE 3a1a41 Ha BBIYMCIEHUE YITIOB MEXIY IPSIMBIMU U

IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JO IJIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPINHATHOIO METO/IA IIPU PEILEHUU;

CBOOOZHO ONEpUPOBATH MOHATHSMH, CBSA3aHHBIMH C JBHKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBINIOJIHATh  M300pa)X€HUSI MHOTOTPAaHHUKOM M Tel  BpAILEHUA MpHU
napajuyieIbHOM NEPEHOCE, LIEHTPATIbHON CUMMETPHH, 3€pKaJIbHOW CUMMETPUH, TIPU
OBOPOTE BOKPYT MPSMOM, IIpeoOdpa3zoBaHus 000U,

CTPOUTH CEYEHHsI MHOTOTPAHHUKOB M TEJ BpALICHUS: CEUEHUs LUIUHAPA
(mapainenbHO W HEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca (IapajulesibHOE
OCHOBAaHUIO U MPOXOAILEe Yepe3 BEPIINHY ), CEUECHHUS 11apa;

UCIIOJIb30BAaTh METOABI IIOCTPOEHUS CEUEHUMH: METOA CJIENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO IEPEHOCA CEKYIEN TUIOCKOCTH;

JOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;



NPUMEHSATh TeOMeTprudecKue (HakThl JJIsl PEIICHUsI CTEPEOMETPUUECKUX 3a/1a4,
MPEANOJarallnX HECKOJIBKO IIaroB PEIIEHUs, €CJIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOU M HESBHOM (popMe;

pemiarb 3aJadyd  Ha JIOKA3aTeJIbCTBO MATEMaTHYECKUX OTHOLUEHUH U
HAXOXKJIEHUE T€OMETPUYECKUX BEIUYHH;

MPUMEHATh MPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHSATH MOJYYEHHbIE 3HAHUS HA IPAKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATH U
OLICHUBAaTh pEaJbHbIE CHUTyallUd, NPUMEHSATh H3YyUYECHHbIE TMOHSATHS, TEOPEMBI,
CBOMCTBAa B IMpOILIECCE IMOHUCKA pEUIeHUS MaTeMaTU4YeCKH CQPOpMYIUPOBAHHON
po0JieMbl, MOJIEIMPOBATh PEeaIbHbIE CUTYAllUU Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATD
MOCTPOEHHBIE MOJEIN C HUCIOJIb30BAHUEM T'€OMETPUUECKHUX MOHITUH U TEOPEM,
anmapara anreOpbl, pellaTh MPAKTUYECKHUE 3a/JadyH, CBSI3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKHUX BEJIMYUUH;

UMETh TPEACTABICHUS 00 OCHOBHBIX OJTamax pPa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTA Pa3BUTUS TEXHOJIOTHUH.

K konny 10 knacca oOyyaromuiicss HayYuTCS:

CBOOOMHO OMEpUpPOBaATh MOHATUSIMH: Tpad, MIOCKui Tpad, CBI3HBIN Tpad,
nyTb B rpade, Lemb, IUKI, JEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIy4yailHOro
AKCIIEPUMEHTA;

CBOOOZHO OINEpUPOBATh MOHATUSAMU: CIIy4YailHbId SKCIIEPUMEHT (OMbIT),
ClIy4ailHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COObITHE (DJIEMEHTAPHBIA MCXON)
CIIy4yallHOTO  OIbITa, HAXOAWUTb BEPOATHOCTU COOBITM B  ONBITaX C
PAaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJIUTh U (OPMYIUPOBATH COOBITHS: TepeceueHrue, 00beIUHEHUE TaHHbIX
COOBbITHH, COOBITHE, MPOTUBOIOJIOKHOE JAaHHOMY, HCIOJb30BaTh JUATPAMMBbI
Ditnepa,

KOOPIMHATHYIO TPSMYIO I peHICHUs 3ajad, MOoJb30BaThCa (HOPMYIOit
CIIOKEHHS BEPOSTHOCTEH JJI1 BEPOSITHOCTEH JIByX U TPEX CIy4alHBIX COOBITUN;

OTEPUPOBATH MOHSATUSIMU: YCIOBHAsE ~ BEPOSTHOCTb,  YMHOMXEHHE
BEPOSITHOCTEW, HE3aBHCUMBbIE COOBITHS, JEPEBO CIIy4allHOTO JKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITUH C TOMOIIBIO MpaBWJIa YMHOXEHUS, JepeBa
CIIy4yallHOTrO OIBbITAa, HCIOJIb30BaTh (HOPMYILy MOJHOM BEpPOSITHOCTH, (POpMYITy
Baileca npu pemenun 3agay, onpeneasTh HE3aBUCUMOCTh COOBITUH MO (popMysie U
110 OpPraHU3alUy CIIy4ailHOTO SKCIIEPUMEHTA;

OPUMEHSATh HW3y4YeHHbIE KOMOMHATOpHbIE (DOPMYNIBI ISl TEPEUUCICHUS
AJIIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITUI CIIy4yallHOTO OMbBITA, PELICHUs
3a/1a4 110 TEOPUH BEPOATHOCTEM;

CBOOOZHO  OMNEpPUPOBATh  TMOHATUAMH: OWHAPHBIM  CIy4YalHBIA  OIBIT
(ucmiplTaHuE), yCIeX M Heyldaya, He3aBUCHUMBIE HCIBITAHUS, CEPHUSl UCHBITAHUM,
HaXOJUTh BEPOSTHOCTH COOBITUN: B CEPUM HCIBITAHUHA 1O MEPBOrO yclexa, B
cepuu ucTbITaHuil bepHymM, B OMbBITE, CBSI3aHHOM CO CIIyYailHBIM BBHIOOPOM W3
KOHEYHOM COBOKYITHOCTH;



CBOOOJITHO OMEPHUPOBATH MOHATHUAMH: CllydaiiHas BEJIWYWHA, pacIpesecHue
BEPOSATHOCTEH, JuarpaMMa pachpeseicHus, OWHAapHas CclydJaiHas BeJIWYUHA,
reOMETPHIECKOEe, OMHOMHAIBHOE pacTpeicIICHHE.

K konny 11 knacca oOyvaromuiicss HayYuTCs:

ONEPUPOBATh TMOHATUSAMHU: COBMECTHOE PACIHpPEICICHUE IBYX CIIyYalHBIX
BEJIMYMH, UCIIOJIb30BaTh TAOJIMILy COBMECTHOIO PACHpPENENICHUs IBYX CIy4YalHBIX
BEIIMYMH JJIS BBIACJICHUS PACHPEACICHHUS KaXIOM BEIWYUHBI, ONPEACIICHUSA
HE3aBUCHUMOCTH CIIy4YallHbIX BEJIUYMH;

CBOOOJTHO OMNEPUPOBATh MOHATHEM MATEMATHUUYECKOTO OXXHUAAHUS CIydailHOU
BEJIMYUHBI (pacnpenesieHusi), TPUMEHATh CBOWCTBA MaTEMaTUYECKOTO OXKWAHUS
IpU pelIeHUH 3aj]la4y, BBIYUCIIATh MAaTeMaTH4eCcKOoe OXKHJaHWe OMHOMHUAIBHOTO U
FEOMETPUUECKOTO PACIIPEICTICHUN;

CBOOOJTHO OTEPUPOBATh MOHATUSIMU: TUCIIEPCHUS, CTAHIAPTHOE OTKJIOHECHU €
CIIly4YallHOM BEJIMYMHBI, NMPUMEHATh CBOMCTBA IUCIEPCUU CIyYaWHOW BEJIMYWHBI
(pactipenienieHrs) TIPU PEIICHUW 3aJ1a4, BBIYMCISATH JUCIEPCHIO M CTaHIAPTHOE
OTKJIOHCHHE T€OMETPHUECKOr0 1 OMHOMHAIBHOTO pacmpe/IeICHUIH;

BBIYUCIIATH BRIOOPOYHBIE XapAaKTEPUCTUKH I10 JAHHON BBIOOPKE M OIICHHUBATH
XapaKTePUCTUKN TEHEPAJbHOM COBOKYIMHOCTH JA@HHBIX 10 BBIOOPOYHBIM
xapakTepuctukam. OUEHUBAaTh BEPOATHOCTH COOBITUM U MPOBEPSITH MPOCTEHIINE
CTAaTUCTUYECKUE THUIOTE3bI, MOJIb3YACh U3YUYCHHBIMU PACIPEICICHUIMMU.

PaGouass mnporpamma mnpenHa3HaueHa JJIi OpraHM3allUd  Mpoliecca

obyuenuss o YMK A. I. Mep3anska:

Mep3znsik A.I., Homuposckuii [[.A., ITonsikoB B.M., nox penakuueit ITogonbckoro
B.E., Maremaruka. Anre6pa W Hauajna mareMarudeckoro ananmmsa 10 kiacc
(O6azoBbIi W ymiyOneHHBIW  ypoBeHb), OOIIECTBO €  OTpaHUYCHHOU
orBeTcTBeHHOCThIO «M3marenbckuit nentp BEHTAHA-TI'PA®»; AkiuoHepHoe
obmecTtBo «M3narenscTBo [IpocBenienne»

Mepsnsak A.I., Homuposckuii [I.A., [lomsaxo B.M., nox penakuueil [lononbckoro
B.E., Maremaruka. Anrebpa W Hayaja MaTreMaTH4yeckoro anamusa 11 kiacc
(6azoBbIi W ymiyOneHHBI  ypoBeHb), OOmIECTBO C  OrpaHUYCHHOU
oTBeTCTBEHHOCThIO «M3marensckuit neHtp BEHTAHA-I'PA®»; AkuuonepHoe
obmecTtBo «M3narenscTBo [IpocBemienne»

Mep3snsik A.I., Homuposckuit [I.A., [TonsikoB B.M., nox penakuuei Ilogonbckoro
B.E., Maremaruka. ['eometpust 10 (6a30BbIil 1 yriIyOJIeHHBINH yYpoBeHb), OOIIECTBO
C OrpaHMYe€HHOM OTBEeTCTBEHHOCThIO «M3marenwckuii neHTp BEHTAHA-I'PA®y;
Axk1monepHoe obmiectBo «M3narensctBo [Ipocsemenne»

Mepzmsixk A.T., Homuposckuii J[.A., [TonskoB B.M., nox penakuueit Ilogonbckoro
B.E., Maremaruka. I'eometpust 11 (6a30BbIit u yriryOiaeHHBINH ypoBeHb), O01mecTBO
C OrpaHM4eHHON OTBeTCTBEHHOCThIO «M3marenbckuii nentp BEHTAHA-I PA®y;
AxrmmmonepHoe o0rmiectBo «M3marensctBo [IpocBemenne»



