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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
yrIyOn€HHOTO  ypOBHS  sABHstOTCA: «Yncrna W BBIUMCICHHS», «AJredpay
(«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
IPOrpaMMoi MpeayCcMaTpyuBaeTCsl U3y4YEHHE 3JIEKTUBHOTO Kypca «OnummnuaaHas
MaTeMaTHUKa.

HEJIA U3YUYEHUS DJIEKTUBHOT'O KYPCA «OJIUMMIINATHASA
MATEMATHUKA»

DJEKTUBHBIA KypcC IOMOJHSET MareMaruueckue Kypcbl. OH HarpaBiieH Ha
Oonee TIyOokoe M3yyeHHUE psifja 0003HAYEHHBIX TEM M €ro LEeIu U COIep KaHHe
COOTBETCTBYET 0003HAUCHHBIM BHIIIIE 1IEsIM U coaepkannio DI'OC.

MECTO JIEKTUBHOI'O KYPCA «OJINMMIINATHASLI MATEMATHUKA»
B YYEBHOM IIJIAHE

ONEKTUBHBIA KypC H3y4yaeTcsi B TEUEHHE JBYX YacOB B HEAENIO, 4YTO

cooTBeTCTBYET 68 yacam B rox B 10-m kiacce.

TEMATUYECKOE INIVIAHUPOBAHMUE
10 kmacc

HazBaHue pasena Ko-Bo yacoB
MHOro4j1eHbl 8
HepaBencrTna
MaremaTndeckas HHTYKITUS
PexyppeHTHBIC COOTHOIICHUS
DYHKIMOHAJIbHBIC YPABHEHUSI

o) [F PN RSN [0 ]




Teopus uncen 20
KombOunaTopuka 20
I'eomeTpus 24

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIET O
OBPA3OBAHMUA

JINYHOCTHBIE PE3VJIBTATHI
1) rpa’k1aHCKOTO BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3UIMK 00yUaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIE€Ha  pPOCCHMCKOro  oOmiecTBa,  NPEACTaBICHUE O
MaTeMaTHYeCKNX OCHOBaxX (PYHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLEeNyp TpakJaHCKOro ooOiiecTBa (BBIOOPHI, OMNPOCHI U JPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIMSIMH 1 Ha3HAUYCHUEM;

2) NaTpUOTUYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TpaxKAaHCKON HJACHTUYHOCTH, YBOXKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUUMCKOM MAaTeéMaTHUKH, EHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUY€CKOW IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
YKOHOMHUKH,

3) 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEACHUS, CBSI3aHHOIO C MPAKTUYECK UM
OPUMEHEHUEM JOCTH)KEHMM HAyKH U JIeATEeJbHOCTBIO YYEHOIO, OCO3HAHME
JMYHOTO BKJIaJa B IOCTPOEHHUE YCTONYMBOIO OyAyIIEro;

4) 3CTETUYECKOrO BOCIIUTAHUS:

JCTETUYECKOE OTHOUIEHWE K MHUpPY, BKIKOYAs DCTETUKY MareMaTU4eCKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyKIeHUN, BOCIPUUMUYUBOCTh
K MaTeMaTH4YE€CKUM acCIEKTaM Pa3Ju4YHbIX BUJ0B UCKYCCTBA,

5) du3nyecKkoro BOCIIMTaHHMS:

chOpMUPOBAHHOCTh YMEHMSI MPUMEHSATh MATEMATUYECKUE 3HAHHUS B
MHTEpEcax 3I0pOBOT0 U 6e30macHOro o0pasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U



OTIbIXa, peryisipHas (pu3ndeckas aKTUBHOCTH), (U3HUUECKOE COBEPIICHCTBOBAHHE
IIPY 3aHSATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTENHHOCTHIO;

6) TPyAOBOTO BOCIIUTAHUSI:

TOTOBHOCTh K TpYyAy, OCO3HAaHHWE IIEHHOCTH TPYAOIOOUsS, HHTEpEeC K
pasimuHbIM  chepaM  OpodeccHOHAbHOW  JICSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKON W €€ NPWIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oymymiedt mpodeccuu W pealm30BbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTP K  MareMaTH4eCKoMy  OOpa30BaHUIO W
caM0o00pa30BaHUI0 HA NPOTHKCHUM BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUICCKUX 33]1a4 MaTEeMaTHIE€CKOW HAIIPaBICHHOCTH;

7) OKOJOI'M4YCCKOI'0 BOCITUTAHH .

c(hOPMHPOBAHHOCTh  IKOJOTHYECKOM  KYJIBTYphl, TIOHUMAaHHE BIIHUSHUS
COLMAIBHO- SKOHOMUYECKUX MPOLECCOB HA COCTOSHUE MIPUPOIHON U COLUATBHOU
Cpebl, 0CO3HaHUE MI00ATBHOIO XapaKTepa FKOJIOTMYECKUX MPOOIeM, OpUeHTAIUs
HAa MPUMECHEHUE MAaTEMaTUYECKUX 3HAHUW Ui pelieHus 3a7ad B 00JIacTH
OKpY>Kalollel Cpebl, IUIAHUPOBAHUE IMIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJIEJICTBUN 111 OKPY’KAIOILEH Cpebl;

8) HEHHOCTH HAYyYHOTO MO3HAHUS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUs  HAayKh U  OOIIECTBEHHON  MPAKTUKH, [OHUMaHUE
MaTeMaTU4eCKOM HayKh KakK cQepbl 4YelOBEUYECKOW JeATEIbHOCTH, JTaloB ¢
Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS UMBWIM3AIMHU, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KyJbTYpOll KaK CpEIACTBOM IIO3HAHMSI MHPA,
TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYK) W MCCIEAOBATEIbCKYIO JESITEIbHOCTD
WHJVBUAYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIETATHI

B pesynprare wu3ydeHUss MaTeMaTMKH Ha YpOBHE CpeIHero oOIIero
oOpazoBanus y oOyuatomierocs OyayT chOpMHpPOBaHbI  TO3HABATEJbHbBIC
yHUBEpCalbHbIe YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIC
NEUCTBUA, PETYISTHUBHBIE YHUBEpPCAJIbHbIE YydeOHblEe JCHCTBUS, COBMECTHAA
NEATENBHOCTb.

[To3HaBaTenbHbIE YHUBEPCAbHBIC YUeOHbIC IEUCTBUS
ba3oBrIe nornueckue JeCTBUS:

BBIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHATUH, OTHOUICHHH MEXAy TMOHATUSAMHU, (POPMYIUPOBATH



OTIpEJICIICHHs TIOHSTHI, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(PUKAIIUH,
OCHOBaHMS 11 0000IICHNS M CPAaBHEHMS, KPUTEPUHU MTPOBOAMMOTO aHAIN34,

BOCIIpUHUMATh,  (OpPMYyIHpOBaTb M  NPEeOOpPa3OBBIBATH  CYKJCHUSA:
YTBEPIUTEIbHBIE U OTPULIATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, NaHHBIX, HAOIIONEHUSIX W YTBEPKIACHUSX, TpeIjiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

ACJIaTb BBIBOJAbI C HCIIOJIB30BAHHUCM 3daKOHOB JIOTUKH, JACAYKTHUBHBIX U
HHAYKTUBHBIX yMOSaKHIO‘ICHI/If/'I, yMO3aKHIO‘ICHI/II>'I II0 aHAJIOI'uH,

IIPOBOAUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUN
(OpsiMbl€ U OT IPOTUBHOTO), BHICTPAUBAaTh apIryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBL;

BbIOMpaTh croco® pemieHus ydeOHOM 3aaaun  (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEILICHUs], BEIOMpPATh Haubosee NOAXOIAUIUN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBEIe ncciienoBaTeIbCKue JEUCTBUS:
VCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIILCKUN NMHCTPYMEHT MO3HAHMS,

(dopMynupoBaTh  BONPOCHL, (UKCHUPYIOIIME MPOTUBOpPEUHE, MpodIeMy,
YCTaHABIMBaTb MCKOMOE U JaHHOE, (OpMHpOBAaTh TUIIOTE3Y, APTyMEHTUPOBATH
CBOIO IMO3UIMIO, MHEHHUE; IMPOBOAUTH CAMOCTOATEIBHO CIUIAHWPOBAHHBIN
SKCIEPUMEHT, UCCIIEI0BaHNE

M0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHUS,
mpolecca, BBISBICHUIO 3aBUCUMOCTEM  MEXIy OObEKTaMH, SBICHUSIMH,
poIieccamu;

CaMOCTOSATEIIbHO (POpMYIMpoBaTh OOOOIICHUS M BBIBOJABI IO pe3yJIbTaTaM
IPOBEIEHHOTO  HAOJIOACHUS,  HWCCIICIOBAaHWSA, OICHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yIbTaToB, BBIBOJOB U 000O0IIECHHUIA;

IMPOTHO3UPOBATbL BO3MOXHOC PA3BHUTHC IIPOLUCCCA, a TaKXC BbIABUTATH
MPCAIOJIOKCHHUA O €TO pa3BUTUH B HOBBIX YCIIOBUAX.

Pa6ora ¢ nndopmanmei:

BBISIBIISATH JePUITUTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX JJISI OTBETa Ha
BOIIPOC U ISl PEIIEHUS 3a]1a4U;



BBIOMpATh MH(POPMAIIMIO M3 UCTOYHUKOB Pa3JIMUHBIX THUIIOB, aHAJU3HPOBATh,
CUCTEMATH3UPOBATh W HMHTCPIPETUPOBATh WHEOOPMAIIMIO PA3JIMYHBIX BHUJIOB H
dbopM mpeICTaBICHUS;

CTPYKTYpHpOBaTh HMH(OpPMAIUIO, MPEACTABIATh €€ B Pa3NMUHBIX (opMax,
WUTIOCTPUPOBATh rpaduyecKy;

OLICHUBATh HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEJILHO
chOpMYITMPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBEPCAIbHbIE YUEOHbIE ACHCTBUA:

BOCIIPUHUMATh M (HOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMH U
HeasIMU  OOIIEHUsA, SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX U MHCBMEHHBIX TEKCTAX, JAaBaTh IOSICHEHUS II0 XOJy PCLICHUS 3a/Jayu,
KOMMEHTUPOBATh MOJYYEHHBIA PE3yJIbTaT;

B Xoe OOCYXJIeHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIAAa€MOU TEMBI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTABIIATh CBOM CYXKACHHS C CYXICHUSMU JPYrUX YYaCTHHUKOB
nuanora, oOHapyXUBaTh pPa3IMuMe W CXOJACTBO IMO3UIIMI, B KOPPEKTHOU (opme
dbopMynupoBaTh pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJBTAThl PEIICHUS 3a1a4, SKCIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CAMOCTOSTENBHO BbIOMpPATh (OpMaT BBICTYIUIEHHS C Y4E€TOM 3adad
NPE3EeHTALNUN U 0COOCHHOCTEN ayIuTOPHUH.

PerynsatuBHBIC yHUBEpCAbHBIC YI€OHBIC JCHCTBYS
Camoopranuzanus:

COCTaBJIATh IUJIaH, aJTOPUTM pEIIeHUs 3aJla4uM, BEIOMPATh CIOCO0O PEIICHUS C
y4E€TOM UMEIOIIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUPOBATh
¥ KOPPEKTUPOBATH BApPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM HH(OpMAIUH.

CaMOKOHTPOJIb:

BJIaACTH HaBBIKaMH MMO3HABaTEJIbHOU pe(bHeKCI/II/I Kak OCO3HaHusA
COBCPIIACMBIX ,Z[CﬁCTBPIﬁ U MBICIIUTCIIbHBIX ITPOOCCCOB, UX PC3YJIbTATOB, BJIAJCTDH
crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIpoHcCCa M PC3yjibTaTa PCHICHUA
MaTeMaTHU4eCKOM 3aJa4u,

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B JCSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE PE3YJbTATA IEIH U YCIOBUSIM, OOBICHITH MIPUUUHBI
JOCTYDKCHUSI UM HEIOCTHMIKEHUSI Pe3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas NeSITEIbHOCTD:

MOHUMATh M HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAMBUIYaTbHON
paboThl mMpU pEHIeHUH Y4YeOHBIX 3ajad, MNpPUHUMATh IIeJib COBMECTHOMU
JeSITENHHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOThI, paclpenesTh
BUJIBI PabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC M PE3yJIbTaT paboThl, 00001IIaTh
MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TI'PYIIOBBIX (PopMax paboThl (0OCYXIEeHHUS, OOMEH MHEHH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH
CBOM JICHCTBHUS C IPYTUMU WICHAMH KOMaH/bl, OLICHUBATh KAY€CTBO CBOETO BKJIAa
B OOmMIA MNPOAYKT MO KpUTEpHUSIM, COHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICHCTBHS.

[NPEAMETHBIE PE3VJIBTATEI

CBOOOZIHO ONEpUPOBATh MOHATUSMHU: PALUOHAIBHOE YKCIIO, OECKOHEYHas
nepuogudeckas JIpoOb, MPOLEHTbl, HPPAIUOHAIBHOE YHCIO, MHOXKECTBA
PAlMOHAJIBHBIX U JEHCTBUTENBHBIX YUCEI, MOIYJIb IEUCTBUTEIBHOIO YUCIA;

OPUMEHSATh APOOM Y MPOLEHTHl JIs pEUICHUs MPUKIAIHBIX 3a7ad U3
pA3JIUYHBIX OTPACIICH 3HAHUMN U PEATIbHOU KU3HU;

NPUMEHSTh MPUOTMKEHHBIC BBIYUCICHUS, TIPABUIIA OKPYIJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCICHUN;

CBOOOJTHO ~OINEpHUpPOBAaTh MOHSATHEM: CTENEHb C IIeJIbIM [OKa3aTelieM,
UCTOJIb30BaTh MOAXOIAUTYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YNCEN JJIs PELICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS JaHHBIX;

CBOOOTHO OMEPUPOBATH MOHATHEM: apUPMETHUECKHI KOpPeHb HaTypajbHOU
CTEIICHH;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTEIIEHb C PAllMOHATIBHBIM [TOKa3aTeNIeM;

CBOOOZIHO OINEpUPOBATH MOHATHAMU: JIOTapu(dM Yucaa, JAECATUYHBIE U
HaTypaJibHbIE JOTapu(pMBbI;

CBOOOZHO OIEpPUPOBATH MOHSTHSMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, apPKKOCHHYC W apKTAHIE€HC YUCJIOBOIO
apryMeHTa.

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IIPUMEHATh  Pa3jIMYHbIE  METOABl  pELIEHHs  PALUOHAIBHBIX WU
JIPOOHO-pallMOHANIBHBIX YPAaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB ISl PEILICHUS
HEPABEHCTB;

CBOOOZHO ONEpUPOBAaTh MMOHATUSMHU: MHOTOWIEH OT OJHOW NEpEMEHHOM,
MHOTOUJIEH C LEJIBIMU KO3 (PHUIIIEHTaMU, KODHU MHOTOYJIEHA, IPUMEHSATD JICJICHUE



MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy u Teopemy Buera mis
penieHus 3a1a4;

CBOOOMHO OINEpPUPOBATh TMOHATUSAMH: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpUIlA, OMPEACTUTEIb MATPUILI 2 X 2 W €ro TeOMETPUYECKHA CMBICT,
WCIIOJIb30BaTh CBOWMCTBA OIPEAEHUTENsI 2 X 2 1y BBIYMCIIEHUS €ro 3Ha4eHUs,
NPUMEHSTh ONPEASTUTENIA Il PEIICHUs] CHUCTEMbl JIMHCHWHBIX YpaBHEHUH,
MOJICJTUPOBATh PeabHBIC CUTYAI[MH C TTOMOIILI0 CHCTEMbI IMHCWHBIX YPaBHCHUH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIM C TIOMOIIBI0O MAaTpUIl W ONpeAeTUTENeH,
WHTEPIPETUPOBATH MMOYUCHHBIA PE3YJIbTAaT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUH ¢ KOPHAMH JUIsl TPeoOpa3oBaHUS
BBIPAKEHNM;

BBITIOJTHSATH MPE0OPa30BAHUS YUCIOBBIX BBIPAKEHHM, COEPIKAIIUX CTEIIEHU C
palMoHaNIbHBIM MMOKa3aTeNeM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TSt npeoOpa3zoBaHus
JorapuMUYECKIX BBIPAKCHUI;

CBOOOMHO OMEPUPOBATh MOHATUSMU: HPpPAIMOHAIBHBIC, TOKAa3aTeIbHBIE U
JorapuMUYECKIE ypaBHEHUS, HAXOAUTh WX PEIICHUS C TTIOMOIILI0 PAaBHOCHUIBLHBIX
TIEPEXO0B W OCYIIECTBIISS MPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI ISl TTpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BHIPAKCHHI;

CBOOOMHO OIEpPUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HEOOXoAuMbIe  (GOPMYJBI  JUIS  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYCCKUX YPAaBHCHUH;

MOJICIUPOBAaTh peajbHble CHUTyallUd Ha S3bIKe airedpbl, COCTABISThH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, MCCIEI0BaTh
MOCTPOCHHBIE MOJIEIH C UCTIOIH30BAHUEM ammapara ajareOphi.

CBOOOJHO OMEpUPOBATh MOHATUSAMU: (DYyHKIHS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aMMHO oOOpaTHble (QYHKIMH, KOMMOO3UIMSA GYHKIUH, Trpaduk QyHKIHUH,
BBITIONTHSATH AJIEMEHTApPHBIE TIPeoOpa3oBaHus TpadukoB QyHKIINIA;

CBOOOJHO OIEpPUPOBATH TOHITHAMHU: OOJIACTH OMPEICICHHUS W MHOMXKECTBO
3HaYeHUHN QYHKIUU, HYTH (PYHKIH, IPOMEXKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOMTHO OMEpUPOBATh TMOHATHUAMH: UYETHBIE W HEYETHBIE (DYHKIUH,
nepuogndeckre (QyHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI U
MUHUMYMBl (QYHKIMHM, HauOOJIbllleE W HAWMEHbIIEe 3HauyeHue (QYHKIUU Ha
IIPOMEIKYTKE;

CBOOOHO ONEpPUPOBATh MOHATHUSMH: CTEIICHHAs (YHKIUS C HATYpaJdbHBIM H
HEeNbIM TIoKa3aTesneM, Tpaduk CTeNneHHOW (QYHKIMU C HATypaJbHBIM M LEJIbIM
nokasaresneMm, rpaduk KOpHS n-0il CTeNneHW Kak (PyHKIMH OOpaTHOM CTENEHH C
HaATypaJbHBIM [TOKa3aTeeM;

OTEepUPOBATh TMOHSATUSMU: JIMHEHHAs, KBaJgpaTuyHas U JPOOHO-IMHEWHAS
(GYHKITUH, BBITIOTHATE JJIEMEHTAPHOE MCCIIEIOBAHUE U TIOCTPOEHUE UX TPadUKOB;

CBOOOIHO OMEpUPOBATh MOHATHSIMH: TOKa3areiabHas U JorapupmMuyueckas
byHKIIMU, WX CBOWCTBA W TpadWKH, UCIOJIb30BaTh WX TpadUKH I PEIICHHUS
ypaBHEHUH; CBOOOMHO  OMEPUPOBATH  MOHSATUSMU:  TPUTOHOMETPHUYECKAS
OKPYXHOCTB,



orpeniesieHe TPUTOHOMETPUUYECKUX (PYHKIIMIA YUCIIOBOTO apryMEHTa;
UCTOJIb30BaTh rpaduku GYHKUMHA JUIsI MCCIEIOBAaHUS POLECCOB U 3aBUCUMOCTEMN
OpU peHIeHUH 3aJa4 M3 JAPYyTuX Y4YeOHbIX TNPEAMETOB M pPEalbHOM JKU3HHU,
BBIpaXarb

(dopMynaMu 3aBUCUMOCTH MEXy BETUUMHAMU;

CBOOOHO OMEPHUPOBATH MOHATHSIMH: apu(METHUYECKass M TeOMEeTpUUecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi T€OMETPUUECKas MPOTPECCHSI, JIMHEHHBINA U
AKCIIOHEHIMAIBHBIA POCT, (hOpMysa CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE O
KOHCTaHTE;

UCTIOB30BaTh TPOTPECCUU ISl PEIICHUs peajbHBIX 3a7ad MPUKIATHOTO
XapakTepa;

CcBOOOJIHO ONEPUPOBATh MOHATUAMMU: MOCIEA0BATENBHOCTh, CIOCOOBI 3aJaHUS
IIOCJIEZIOBATENIbHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEI0BATEIbHOCTH,
NOHMMaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHYECKOI0 aHajlh3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CcBOOOJTHO OTIEPUPOBATh MOHITUAMU: HEMPEPBIBHBIE (PYHKIINU, TOUKH pa3phiBa
rpaduka GyHKIIMA, aCUMITOTHI rpadrka QyHKINH;

CcBOOOHO OMEpUpOBaTh MOHATHEM: (DyHKIUS, HETNpepbiBHAsS Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (PYHKUIWN AJIs pEeIICHUS 3aa4;

CBOOOTHO OMEpUPOBaTh MOHATHSIMH: TIepBasi W BTOpas MPOU3BOAHBIC
(dyHKIMY, KacaTenbHas K rpaduky QyHKIuu;

BBIUUCIISITh TIPOU3BOIHBIE CYMMBI, MPOU3BENCHHUS, YACTHOTO M KOMIIO3HIIUU
IBYX (YHKIMH, 3HATH IPOU3BOJHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIOJIb30BaTh T'€OMETPUUYECKUA U (PU3MUECKUM CMBICI IPOU3BOIHON AJis
pellIeHus 3a1ay.

CBOOOJHO  ONEpUpPOBaTh  TMOHATUSAMHU:  MHOXKECTBO,  OINEpaluu  HaJ
MHOXECTBaMH;

UCTOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar ajsi OMUCaHUs peaabHbIX
IPOLIECCOB U ABJICHUH, IPU PELICHUHN 33]1a4 U3 APYTUX YUEOHBIX IPEIMETOB;

CBOOOTHO OIEpPUPOBATh MOHATHUAMHU: OMpEACNICHUE, TeOpeMa, YpaBHEHHE -
CJIEZICTBHE, CBOMCTBO MAaTEMaTUYeCKOro 00bEeKTa, JOKa3aTeIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

CBOOOTHO OMEpPUPOBATH TMOHATHUSMHU: HATypajJbHOE W II€JI0€ YHCIIO,
MHOXECTBA HATYpaJbHBIX M IIENBIX YHUCEJN, WUCIOJIb30BaTh MPU3HAKU ACITUMOCTH
uensix ynces, HO/[ n HOK nHarypanbHbIX 4ucen s pelIeHUs 3a1a4, IPUMEHATD
anroput™ EBxnnna;

CBOOOJTHO ONEpUPOBaTh IMOHATHEM OCTarka I10 MOAYJI0, 3allChIBaTh
HaTypajbHbIC YKCIIA B PA3JIMYHBIX TO3ULIUOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUSMHU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX 4YMCEJI, MPEACTaBISATh KOMIUIEKCHBIE YHMCIa B ajre0pandyeckod u
TPUTOHOMETPUYECKON (opMe, BBIOIHATH apupMETHUECKUE ONEepaluud C HUMU U
n300pakaTh Ha KOOPAMHATHON MIIOCKOCTH.

CBOOOTHO OMEPUPOBATH MOHATUSIMH: HPpPALMOHANbHBIE, MOKa3aTelbHbIE U
aorapuMHUYECKHe HEPAaBEHCTBA, HAXOAUTh HMX PEHICHHS C  I[OMOUIBIO
PaBHOCHIIBHBIX TIEPEXO/IOB;



OCYLIECTBIIATh OTOOp KOpHEH TpU pPEIIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOJTHO ~ OMNEPHUPOBAaTh TOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATh HEOOXOomuMble  (QOPMYNBI ANl PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHHI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEN palMOHAJIbHBIX, UPPALIMOHAIBHBIX, ITOKA3ATENbHBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb palroOHAaJIbHbIE, UppalOHaJbHBIE, NIOKa3aTeJIbHbIE,
jgorapuMUYECKHEe UM TPUTOHOMETPUYECKHE YpPaBHEHUSI M  HEPaBEHCTBA,
coJeprKallye MOYJIM ¥ IapaMETPBI;

OPUMEHATH Ipaduueckre MeTOIbl JUIsl pElIeHNs YPaBHEHUIN U HEPaBEHCTB, a
TaKKe 3a/1a4 ¢ apaMeTpamu;

MOJICJIUPOBAaTh peaJibHble CHUTyalluM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHUS, YPaBHEHHs, HEPAaBEHCTBA M HX CHCTEMBI IO YCJIOBHMIO 3aJayH,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM almapara aireopsl,
VHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YJIBTAT.

CTPOUTh TpaUKU KOMIIO3MLIMHM (PYHKIHUI C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMIIO3UIMU JABYX (PYHKIIHIA;

CTPOUTHh TIE€OMETpUYECKHE 00pa3bl YpaBHEHH M HEpPABEHCTB HA
KOOPAMHATHOM IUIOCKOCTH;

CBOOOZIHO  OMEepUpOBaTh MOHATUAMM: TpadUKH TPUTOHOMETPUUECKUX
(yHKUMI; TPUMEHATh (QYHKIUM Ui MOJCIUPOBAHUS U UCCIEIOBAHMS peabHBIX
IIPOLIECCOB.

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl MCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HauOOJbIIEe U HauMEHbIIee 3HAYCHUs] (GYHKIIMHM HENPEPbIBHOM Ha
OTPE3KE;

WCIIONBb30BAaTh IPOW3BOAHYIO Ul HAXOKACHUS HAWIIy4dllIer0 pElICHUs B
IPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMMYECKMX, 3aJadax, s
ONpEJEICHUS] CKOPOCTH M YCKOPEHMs IIpoliecca, 3aJaHHOro (opmynon wiu
rpaukoM;

CBOOOZHO  ONEpPUPOBaTH MOHATUSIMU: TEpBOOOpa3Has, ONpeAesIEHHbBIN
UHTErpaj, HaXOAWUTh NEPBOOOpPA3HbIE SJIEMEHTAPHBIX (YHKUUNA U BBIYUCIATH
uHTerpan no popmyne Hototona—Jleitbuuiia;

HaXOJUTh IJIOLIAAM IIJIOCKUX (PUTYp M 0OOBEMBI TEJ C TOMOIIBI UHTETPAJIA;

UMETh NPEJICTABICHUE O MaTeMaTHYECKOM MOJECIMPOBAHUU Ha IpUMEpe
cocrapiieHUs AU PepeHIuaIbHbIX YPaBHEHU;

pelmars NPUKIAAHBIE 331a4d, B TOM YMCJIE COLMAJIBbHO -3KOHOMUYECKOIO U
(¢u3nyeckoro xapakrepa, CpeACTBaMH MaTEMAaTHYECKOTO aHAN3a.

K xonity 10 xacca oOyuaromuiics HayYuTCs:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMH MOHATHUSIMHU CTEPEOMETPHUHU NP PEIICHUN
3a/1a4 ¥ IPOBEACHUN MAaTEMAaTUYECKUX PACCYKIACHUN;



NPUMEHSTh AaKCHUOMBI CTEPEOMETPUM M CJEACTBHUS W3 HUX TPU PEUICHUU
reOMETPUYECKUX 3a]1a4;

KJIacCU(PHUIIMPOBATh B3aMMHOE PACIIOJIIOKCHHUE TPSIMBIX B TIPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX M TNIOCKOCTEH B TPOCTPAHCTBE;

CBOOOIHO ONEPHPOBATH MOHATUSIMH, CBA3aHHBIMH C YIJIaMHU B MMPOCTPAHCTRBE:
MEXIy TIPSMBIMHU B TIPOCTPAHCTBE, MEXIY MPSMOM M TIOCKOCTHIO;

CBOOOHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOMHO pacCIiO3HAaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuaa, NpsSMOYTOIbHBIN Mapaienenunes, Kyo);

KJIacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH, BEIOHMpAast OCHOBaHHWS  JUIS
KJ1accudukanuu;

CBOOOZHO  ONEpPUpPOBaTH  TMOHSATUSIMU,  CBSI3aHHBIMU  C  CEUEHHUEM
MHOTOTPAHHUKOB TUIOCKOCTHIO;

BBITIONHSATH TMapajliebHOE, IIEHTPAIbHOE U OPTOTOHATBHOE MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTh, BBITIOIHATH N300pakeHns (PUTyp Ha MIOCKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB PAa3UYHBIMA METOAAMH, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKAE YEPTEHKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATH IIOMIAIH TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MTUpaMHuaa),
TCOMETPUIECCKUX TEJI ¢ TPUMEHEHUEM (DOPMYIT;

CBOOOHO OIEPUPOBATH MOHATHIMHU: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOJIHO ONEpUPOBATh IOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJIHSATH JCHCTBUS HAJl BEKTOPAMH;

pemiath 3aJadyd  Ha JIOKA3aTelIbCTBO MAaTeMaTHYeCKUX OTHOIICHUW U
HAXOXK/JIEHUE TEOMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOIbI MPH
PEIICHNN MaTeMaTHYECKHUX 3a]1a4 MOBBIIIICHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

MPUMEHSATh  MPOCTEHINME MPOTPAMMHBIE CpPEACTBA U DJICKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUICCKUX 3a]1ad;

W3BJICKATh, TIPEOOPA3OBBIBATH W HMHTEPIPETHPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO HA YepTekKax U
pPHUCYHKaX;

MPUMEHSTH MONYUCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH
peandbHBIC CHTyalldd, TNPHUMCHSITh W3yYCHHBIC TIOHATHS B IIPOIECCe ITOMCKA
pelICHUST  MaTreMaTH4eCKH  CPOpMYIUPOBAHHOH MPOOIEMBI, MOJACIUPOBATH
peaybHble CUTYallMM Ha SI3bIKE T€OMETPHUH, UCCIEAO0BATH MOCTPOCHHBIE MOACIHU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUN U TEOPEM, arrapara aiareopbl, pemarhb
MPAKTUYECKUE 3a/1a49H, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPHUUECKUX BEJIMUNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX OJTamax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTH (PyHIaMEHTA PA3BUTUS TEXHOJIOTHUH.

K xonity 11 xnacca oOyyaromuiics HayYuTCs:

CBOOOMHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C [HJIWHIPUYECKOH,
KOHHYECKON U C(HepUIeCKOM MOBEPXHOCTIMH, OOBICHITH CIIOCOOBI MOTYICHHUS;



OMEepUPOBATh TOHATUSIMHU, CBSI3aHHBIMU C TEJIAMH BPAIICHUS: LWJIAHIPOM,
KOHYCOM, cpepoii 1 IIapom;

pacrmo3HaBaTh Tejla BpalieHus (MWIMHIP, KOHYC, cdepa U map) U OObSICHATh
crocoObI TIOJTyYCHUS TEJ BPAIIICHHUSI;

KJIacCU(PHUIIMPOBATH B3aMMHOE PACIIONIOKEHUE C(Pephl U TIOCKOCTH;

BBIYHCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB | TEJ BPAIICHHSI, 00bEMBI
¥ TJIOMIATU TTOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BPAIICHUS, TE€OMETPUICCKUX
TeJ C IpUMEHEeHUEM (HOpMYIT;

CBOOOJHO ONEpUPOBATh IMOHATHUSMH, CBS3aHHBIMH C KOMOWHAIUSIMH T
BpAIlCHUS U MHOTOTPAaHHUKOB: MHOTOI'PAHHHK, BITUCAHHBIA B c(pepy M ONMMCaHHBIN
okoJ1o cepsl, cpepa, BrcaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOIICHHUS MEXKAY IUIOLIAASMU TOBEPXHOCTEH U 0ObEMaMU
IIOJIOOHBIX TEJI;

n300paXkaTh u3ydaembie GUTYPHI, BBITIOTHATH (BBIHOCHBIE) TJIOCKUE YEPTEKH
U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHHU3Y, CTPOUTH
CEUCHMSI TEJI BpaICHUS;

W3BJICKaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HMHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO HA YepTekKax U
pPHUCYHKaX;

CBOOOHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPaMU;
3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;
perarh reOMeTPUYCCKHE 3aa9U Ha BBIUMCICHUE YITIOB MEXIY MPAMBIMHU U

IUIOCKOCTSIMU, BBIUUCIICHUE PACCTOSIHUM OT TOYKHU JI0 TUIOCKOCTH, B 1IEJIOM, Ha
IpPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A NP PEILICHUU;

CBOOOZHO OINEpUpOBAaTh TOHATHSIMHU, CBS3aHHBIMM C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUIM;

BBITIONHATh  M300pa)XEHUSI MHOTOTPAaHHUKOM U TEN BpAIlEHUS TMPHU
napaJieIbHOM TIEPEHOCE, IEHTPATLHON CUMMETPHH, 36pKATbHOW CHUMMETPHUH, TIPH
TIOBOPOTE BOKPYT MPSMOU, IPeoOpa3zoBaHus oa00us;

CTPOUTh CEUYCHHS] MHOTOTPAHHUKOB W TEJ BpaIICHUS: CCUCHUS NUIUHIpPA
(mapamienbHO W TEPHEHAUKYIIPHO OCH), CEYCHHS KOHyca (mapajuieibHOe
OCHOBAHHIO W TIPOXOJIAIIEE Yepe3 BEPIINHY ), CCUCHUS II1apa;

WCITOJIB30BaTh METOABI TOCTPOSHUS CEUEHWH: METOA CJEAO0B, METO
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH;

JOKa3bIBaTh TEOMETPHUCCKUE YTBEPIKICHUS;

NPUMEHSTh TeOMEeTpUUecKre (HaKThl A PEHICHUS] CTEPEOMETPUUECKUX 3aad,
MPEINOJIaralouX HECKOJIBKO I1ar0B PEIIeHUs, €CIIH YCIOBHS MPUMEHEHUS 3aJaHbI
B SIBHOUM M HESBHOU (popMme;

pemiatb 3aJadyd  Ha JIOKAa3aTelIbCTBO MAaTEMaTHYEeCKUX OTHOILIEHUH U
HAXOXK/IEHNE TEOMETPUIECKUX BEIMYNH;

MPUMEHSATh TPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUIECKIX 3a]1a9,

MPUMEHSTH TIOJyYEHHBIC 3HAHUS HAa TIPAKTUKE: CPAaBHUBATH, AaHATM3UPOBATH U
OIICHWBATh pPEATbHBIC CHUTyaIlUH, MPUMEHSITh HW3yYCHHBIE TIOHATHS, TEOPEMBI,



CBOMCTBa B IpollecC€ IOMUCKA PELIEHUS MaTreMaThuyecku CGOpMyIUpOBaHHON
npo6IeMbl, MOIETUPOBATh PeaJIbHBIE CUTYAllMU Ha SA3bIKE TEOMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIN C HUCIHOJBb30BAHUEM TI'€OMETPUUYECKHUX IOHIATHH U TEOPEM,
amnmapara anre0pbl, pemiath MPaKTUYECKHUE 3aJadd, CBSI3aHHBIE C HAXOXKJICHUEM
reOMETPUYECKHUX BEIUYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xoniy 10 knacca oOy4aromuiicss HayYuTCs:

CBOOOZHO OMNEpHUpOBaTh MOHATUSIMU: Tpad, MIOCKuil rpad, CBSI3HBINA rpad,
nyTh B Trpade, ILenb, UK, JAEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIYyYalHOIO
JKCIIEPUMEHTA;

CBOOOZHO OIEpUPOBATh MOHATUSMU: CIIy4YailHbIi SKCIIEPUMEHT (OIbIT),
Clly4aiiHO€ COOBITHE, 2JIEMEHTAPHOE CIyYallHOE COOBITHE (DIEMEHTApHBIA HUCXON)
CIIy4alHOTO  OIbITa, HAXOAUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxXoAUTh U (OPMYITHPOBATH COOBITHS: MEepeceueHrue, 0ObeTMHECHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOIMOJIOXKHOE JTaHHOMY, HCIOJIb30BaTh JgUarpamMmbl
Ditnepa,

KOOPJIMHATHYIO TMpPSAMYIO JJis pEIICHHs 3a/4a4, TIOJIb30BaThCs (HOpMysoi
CJIOKEHMS BEPOSTHOCTEHN JJI BEPOSITHOCTEN JIByX U TPEX CIy4YalHbIX COOBITU;

ONEPUPOBATH HNOHATHSMMU: YCIOBHAsi  BEPOATHOCTb,  YMHOYKCHHE
BEPOATHOCTEW, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIYYalHOrO 3KCHEPUMEHTA,
HAXOJIUTh BEPOSTHOCTU COOBITHI C TOMOUIBIO MpaBWjia YMHOXXEHHUs, JepeBa
CIIy4yallHOTO OIBITAa, HCIOJIb30BaTh (OPMYIy TMOJHOM BEpPOSITHOCTH, (POpMYITY
baiieca npu perieHnn 3aaad, onpeaesTh HE3aBUCUMOCTb COOBITUH 1O (popmylie U
110 OPTaHU3aLUH CIIy4ailHOTO SKCIIEPUMEHTA;

OPUMEHATh HW3yYEHHblE KOMOWHATOpHbIE (OPMYJbl Ui IEPEUUCIICHUS
3JIEMEHTOB MHOMKECTB, AJIEMEHTApHbBIX COOBITHI CIIy4aillHOro OIbITa, PEIICHUs
3a/1a4 110 TEOPUU BEPOATHOCTEM;

CBOOOMHO  OMEpPUPOBaTh TMOHATUSAMH: OWHAPHBIM  CIyYalHBIA  OIBIT
(ucnblTaHKE), yCIeX M HeyJaya, HE3aBHUCHUMBIE HCIIBITAHUS, CEpPUsl UCIBITaAHWM,
HAXOJIUTh BEPOATHOCTU COOBITHI: B CEPUM HMCHBITAHWIA 10 MEPBOrO ycrexa, B
cepuM ucnbITaHuil bepHy/uM, B ONbBITE, CBI3aHHOM CO CIIy4YailHIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOZHO OMNEPHUPOBATh MOHATUSAMU: ClIydailHas BEIWYMHA, PACTPEICICHHE
BEPOATHOCTEW, JuarpaMMa pachnpeneieHusi, OuHapHas cllydailHas BeJIW4HuHa,
reoMeTpu4eckoe, OMHOMHAIBHOE pacipeieiieHue.

K koniry 11 knacca oOy4aromuiicss HayqYuTCs:

ONEPUPOBATH TOHATHUSAMHU: COBMECTHOE PpACHPENEICHUE [BYX CIy4alHbIX
BEJIMUMH, HCIIOJIb30BaTh TAOIUIy COBMECTHOIO PACHpPENENICHUs JABYX CIy4YalHBIX
BEJIUYMH JUIS BBIACICHUS pACHpENeieHUus] KaKIOW BEIUMYMHBI, OIpPEIEICHUS
HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYMH,;

CBOOOJTHO OIEPHUPOBATh MOHSATHEM MAaTeMaTHYECKOTO OKUIAHMS CIydailHON
BEJIMYMHBI (paclpeiesieHns]), IPUMEHTh CBONCTBA MaTeMaTHYECKOIO OXXHJIAHMS



IpU PEIICHUU 3a7a4, BBIYUCIATh MaTeMaTUYecKoe OXHUIAaHHEe OMHOMHAIBHOTO U
FEOMETPUUYECKOTO PACIIPEICIICHUM;

CBOOOIHO OMEpPUPOBATH MOHSATUSMU: TUCTIEPCHS, CTAHIAPTHOE OTKIOHCHH €
CIIy4allHOW BEJIWYMWHBI, NMPUMEHATH CBOMCTBA JUCIIEPCHUU CIy4YalHOW BEJIMYHUHBI
(pacnipenieneHrs) TpPU PEIICHUU 3a/1a4, BBIYHMCISTH AUCIEPCUIO M CTAaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO PACTIPEEIICHHI;

BBIYUCIISTh BRIOOPOUYHBIE XapaKTEPUCTUKHU MO JAHHON BBIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TeHEpPaJbHOM COBOKYMHOCTH JIaHHBIX 10 BBIOOPOUYHBIM
xapakrepuctukam. OlEeHUBaTh BEPOSATHOCTH COOBITUH U MPOBEPSITH MPOCTEHIINE
CTAaTUCTUYECKUE TUIOTE3bI, MOJIb3YACh U3YUCHHBIMU PACTIPEICIICHUSMMU.

PabGouass mnporpamMma mpemHa3HadeHa JUIsi OpraHU3alldu  Mpolecca
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. Mepznsak A.l., Homuposckuii JI.A., [TonskoB B.M., nox penakuueit [logonbckoro
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(6azoBbIli W ymiyOneHHBIM  ypoBeHb), OOIIECTBO C  OrpaHUYECHHOU
oTBeTCTBEHHOCThIO «M3marenbckuit neHtp BEHTAHA-I'PA®»; AknuonepHoe
obmectBo «M3narenscTBo [IpocBeienne»

. Mepznsax A.T., Homuposckuii [[.A., [Tonakos B.M., non penakiueit [Togonbckoro
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(6azoBbIii W yrIyOleHHBIM  ypoBeHb), OOIIECTBO C  OrpaHUYCHHOM
oTBEeTCTBeHHOCThIO «M3marenbckuii 1ieHTp BEHTAHA-I'PA®»; AxuumonepHoe
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. Mepsznsk A.I., Homuposckuii JI.A., [Tonakor B.M., non penakiueit [Togonbckoro
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