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1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IPEJIMETA

MaremaTtnueckoe 00Opa3oBaHME SIBISETCS 0053aTeIbHOM M HEOTHEMJIEMOM 4acThlO OOIIEro oOpa3oBaHMs HA BCEX CTYMEHAX IIKoJbl. OOydyeHue
MaTeMaTUKe B OCHOBHOM IIKOJI€ HAIIPaBJIEHO Ha JOCTHXKEHHE CIEIYIOLINX LIeTIeH:

JIMYHOCTHBIE Pe3yabTAThI OCBOCHUS

1) BociuTaHHe POCCUHCKONW Tpa)kTaHCKOM HMJIEHTHMYHOCTH: MAaTPHOTH3Ma, yBaxkeHus K OTedyecTBy, MPOILUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOI'O
Hapona Poccum; oco3HaHuMe CBOEH JTHHYECKOH NPUHAUICKHOCTH, 3HAHUE HCTOPHH, S3bIKA, KYJIBTYPbl CBOETO HapoJa, CBOETO Kpasi, OCHOB
KyJbTYpHOIO HacjeIuss HapoioB Poccum U dYenoBeyecTBa; YCBOCHHE TyMaHUCTHYECKHMX, JEMOKPATHUYECKMX W TPaJULUOHHBIX IEHHOCTEH
MHOTOHAI[MOHAJIEHOTO POCCHICKOTO OOIIECTBA; BOCIIUTAHIE YyBCTBA OTBETCTBEHHOCTH U J0Jra repen PoauHoii;

2) ¢opmMHpOBaHHE OTBETCTBEHHOI'O OTHOMICHUS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH, OOy4aroIIMXCs K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA
OCHOBE MOTHBAILIMU K O0YYCHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY ¥ TOCTPOSHUIO NalTbHEHIICH NHINBUAYAIBHOW TPAaeKTOPUHN 00pa3oBaHus Ha Oaze
OPUEHTUPOBKU B MuUpe npodeccuii 1 npodecCUOHATBHBIX MPEANOUYTEHHH C yYETOM YCTOMUMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaK)K€ Ha OCHOBE
(hopMHUpOBaHUS YBAKUTEIHHOTO OTHOIICHHUS K TPYLy, Pa3BUTHS OIBITA YYacTHs B COLUAILHO 3HAYUMOM TPY/E;

3) ¢opmupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTUSl HAayKH U OOILECTBEHHOM MPAKTHUKH,
YUUTBIBAIOIIETO COLMAIBHOE, KyJIBTYPHOE, S36IKOBOE, TyXOBHOE MHOTO00Opa3ne COBPEMEHHOT'O MHPA;

4) popMupoBaHHE OCO3HAHHOT'O, YBAXXHUTEIBHOTO U JOOPOKEIATEIILHOTO OTHOLIEHHUS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYpE,
S3BIKY, BEpe, TPaKIaHCKOW MO3HIINH, K HICTOPUH, KYJIbType, PEIUTHH, TPAAULIUAM, sI3bIKaM, IIECHHOCTSIM Hapo10B Poccun n Hapo10B MHUpa; TOTOBHOCTH
U CIIOCOOHOCTH BECTH JUAJIOT C JPYTUMHU JIFOAbMHU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;

5) ocBOEHUE COIMATBLHBIX HOPM, ITPABHJI TIOBEACHUS, POJIeH U (OPM COIMATIBHOM KU3HU B TPYIIAxX M COOOMIECTBAX, BKIIIOYAs B3POCIIBIE U COIMATILHBIE
cooOllecTBa; yyacThe B IIKOJIbHOM CAaMOYIIPABJIEHUM U OOIIECTBEHHOM >KHM3HU B IpeJesiaX BO3PACTHBIX KOMIIETEHLHH C YYETOM PErvOHaJbHbIX,
STHOKYJIBTYPHBIX, COUAIBHBIX U YKOHOMHUYECKUX 0COOCHHOCTEIH;

6) pa3BUTHE MOPAIBHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHHMM MOpaJbHBIX MpPOOJEM Ha OCHOBE JMYHOCTHOrO BbIOOpa, (hopMHUpOBaHME
HPaBCTBEHHBIX YYBCTB M HDABCTBEHHOT'O NIOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7) dopMHpoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIEHHM U COTPYIHUYECTBE CO CBEPCTHHUKAMH, JETbMHU CTapILEro M MIIAJIIEro BO3pacTa,
B3POCJBIMH B ITpoIiecce 00pa3oBaTebHON, OOIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEI0BATEIBCKON, TBOPUECKON U IPYTUX BHJIOB JESTEIHLHOCTH;

8) (opMupoBaHME LIEHHOCTH 3J0pPOBOTO M 0Oe30macHoro obpasza *XHM3HHM;, YCBOCHHE IPAaBUJ WHAMBHUIYAIbHOTO U KOJIJIEKTMBHOIO 0€3011acHOIrO
MOBEJICHHSI B YPE3BbIUANHBIX CUTYAIHSIX, YTPOXKAIOIMINX KU3HHU U 37J0POBBIO JIIO/IEH, TPaBHJI MIOBEACHUS Ha TPAHCIIOPTE U HA I0pOTax;

9) dopmupoBaHHE OCHOB 3KOJIOTUYECKOH KyJIbTYypbl, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOIO MBIIUICHHS, Pa3BUTHE OIbITA
HKOJIOTUYECKH OPHEHTUPOBAHHOH pe(IIeKCHBHO-OIIEHOYHON U MPAKTHUECKON AEITETHHOCTH B )KU3HEHHBIX CUTYAIUSX;

10) oco3HaHMe 3HAUYEHUs] CEMbH B KM3HM Y€JIOBEKa M OOLIECTBA, IPUHATUE LIEHHOCTH CEMEMHOM KHU3HM, YBaXHUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K
YJjIeHaM CBOCH CEMbH;

11) pa3BuTHE >3CTETHYECKOI'O CO3HAHUS Yepe3 OCBOEHHE XYJI0’)KECTBEHHOIO Hacjieaus HapoloB Poccum M Mupa, TBOPYECKOH MAEATEIbHOCTH
ACTETUYECKOTO XapaKTepa.




MeranpeamMernbie pe3yabTaTbl 0CBOCHUS

1) ymMeHHne caMOCTOSTENbHO ONPEAEATh LEJIN CBOEro OOyudeHHs, CTaBUTh U (OPMYIMPOBATH JUIsl ceOs HOBbIE 337aud B ydeOe M MO3HABaTEIbHOU
NESTENIbHOCTH, Pa3BUBAaTh MOTUBBI M MHTEPECHI CBOEH MTO3HABATEIBHOM AEATEIbHOCTH;

2) yMeHHEe CaMOCTOATENIbHO IUIAHUPOBATH MYTH JOCTHIKEHMS LIeJIei, B TOM 4YuClle albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosee 3(h(eKTuBHbIE
CTHOCOOBI pelIeHnsl yYeOHBIX U MO3HABATENbHBIX 33/1a4;

3) yMeHHe COOTHOCUTh CBOM JEHUCTBHUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOECH JESITEIbHOCTH B HPOLECCE JTOCTUKEHUS
pe3yibTara, ONpeaesisATh CIOCOObl JEHCTBUI B paMKax NpPEesIOKEHHBIX YCIOBHHA U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JECUCTBHS B COOTBETCTBHUH C
HU3MEHSIIOIIECUCS CUTYyallue;

4) yMeHue OIIeHUBATh MPABUIILHOCTH BBIMTOJHEHHS yUeOHOM 3a/1aun, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHS;

5) BIazeHue OCHOBAaMH CaMOKOHTPOJIS, CAMOOLICHKH, MPUHATHUS PEIIEeHUH M OCYLIECTBICHHMS OCO3HAHHOTO BBIOOpAa B y4eOHOW U NO3HABaTEIbHOMN
NESTENIbHOCTH;

6) yMeHMEe OIpelesATh MOHATHA, co3JaBaTh OOOOIIEHUs, yCTaHABIMBATh AHAIOIUHU, KJIACCHU(ULIUPOBATh, CAMOCTOATEIHO BbIOMPATh OCHOBAaHUS U
KPUTEPHUH JUTsI KIacCU(PHUKAINH, YCTaHABINBATh NPUIMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTDH JIOTHUECKOE PAacCykIeHHE, YMO3aKIIoUeHne (MHIyKTHUBHOE,
JIelyKTUBHOE U 10 aHAJIOTHH) U JIeJ1aTh BHIBOJIBI;

7) yMeHHe C03/1aBaTh, IPUMEHATH U IPe0OPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJICII M CXEMBbI JUI PELIeHNUs yUYeOHBIX U MMO3HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE YTECHHE;

9) ymMeHHe OpraHM30BbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JEATENBHOCTh C YUMTEIEM M CBEPCTHHKAMHU; pabOTaTh MHAUBUAYaTbHO M B
rpynie: HaxoIuTb OOllee pelleHHue M pas3peliaTh KOH(IMKTBI Ha OCHOBE COIVIACOBAHUS IO3MLMH M ydeTa MHTEpecoB; (OpMyJInpoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

10) ymeHHe OCO3HAaHHO HCIOJIb30BATH PEUEBBIC CPEICTBA B COOTBETCTBMU C 3aJauyeil KOMMYHMKALMU JJI BBIPQ)KEHUS CBOUX UYYBCTB, MBICIEH U
noTpeOHOCTEH; MIIaHUPOBAHUS U PETYJIISIMU CBOCH JEATEIbHOCTH; BIIaJICHUE YCTHON M MMCbMEHHOM Peubl0, MOHOJIOTMYECKOW KOHTEKCTHOU PEUblo;
11) dbopmupoBanne W pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOJIB30BaHUSA WH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHojorui (mamee - MKT
KOMIIETEHIINH ); Pa3BUTUE MOTUBALIMU K OBJIAJIEHUIO KYJIBTYPOH aKTUBHOTO M10JIb30BaHM CJIOBapsSAMU U APYTMMHU IOUCKOBBIMU CUCTEMAaMU;

12) popMupoBaHue 1 pa3BUTHE KOJIOIMYECKOIO MBILIIICHHSI, yMEHUE IPUMEHATh €0 B I03HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAIBHOM NIPAKTUKE U
npodeccrnoHaNbHON OpUEHTAIUH.

IIpenmeTHble pe3yJibTAThI OCBOEHUSI

OBJIa/icHue 0a30BBIM MOHATUIHBIM anmapaToM [0 OCHOBHBIM pa3zeiiaM COJEpXaHHWs, MPEJICTaBIeHHEe 00 OCHOBHBIX M3yYaeMbIX MOHATHAX (YHCIIO,
reoMerpuueckas urypa, ypaBHeHUE, (YHKIMs, BEPOSITHOCTh) KaK BaKHEHIIMX MaTeMaTHMYECKHUX MOJEINSX, MO3BOJSIOIIUX OMUCHIBATH U H3ydaTb
peasIbHBIE MPOLIECCHI U ABJICHUS;

yMeHHe paboTaTh C MaTeMaTHUYECKUM TEKCTOM (aHaJU3UMpOBATh, U3BJIEKaTh HEOOXOAUMYIO MH(OPMAIIMIO), TPAMOTHO MPUMEHSATh MATEMaTHYECKYIO
TEPMHMHOJIOTHIO U CHMBOJIMKY, NCIIOJIb30BaTh PA3JINYHbIE S3bIKA MAaTEMAaTHKH;

yMEHHE NMPOBOIUTH KiIaccu(PUKAINK, JOTHYeCKHe 000CHOBAaHMSI, JOKa3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUMH;

YMEHHUE pacro3HaBaTh BUJIbl MATEMAaTHUECKUX YTBEP)KACHUN (aKCHOMBI, ONPEIeNICHHsI, TEOPEMBI U JIp.), IPsIMbIE 1 0OpaTHBIE TEOPEMBI,




pa3BI/ITI/Ie HpeI[CTaBJIeHI/Iﬁ O YHUCJIC U YUCJIOBBIX CUCTCMAX OT HaTypaJIbHLIX 0 HeﬁCTBHTGHBHLIX YuCeCll, OBJIaACHUEC HaBBIKaMU YCTHBIX, IIMCBbMCHHBIX,
HUHCTPYMCHTAJIBHBIX BBI‘IPICHGHPIFI;

OBJIAICHUEC CHUMBOJIBHBIM SA3BIKOM aHF€6pBI, HpI/IeMaMI/I BBIITOJIHCHUA TOXIACCTBCHHBIX HpCOGpﬁBOB&HHﬁ paI_II/IOHaJIBHLIX BLIpa)KeHHﬁ, peH_IeHI/ISI
ypaBHEHUH, CHUCTEM YpPAaBHEHUW, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHE MCIOJIb30BaTh HJICK0 KOOPJWHAT HA IUIOCKOCTH [JIi MHTEPHpPETAlUU
YpaBHEHHUI, HEPABEHCTB, CUCTEM, YMEHUE NPUMEHATh alredpanyeckue npeoOpa3oBaHus, annapaT ypaBHEHUN M HEPABEHCTB JUIS PELICHMs 3a7ad U3
pas3nyHbBIX pa3AesoB Kypca;

OBJIaJICHUE CHCTEMOU (DYHKIIMOHAIBHBIX MOHATHH, (QYHKIIMOHAJIBHBIM S3BIKOM M CHMBOJIMKOHM, YMEHHME Ha OCHOBE (PYHKUIHMOHAIBHO-TpauyecKux
HpeI[CTaBJ'IeHI/Iﬁ OIMMCBIBATh U aHAJIU3UPOBATH PCAJIbHBIC 3aBUCMOCTHU,

OBJIAICHUEC OCHOBHBIMHAU CHOCO6aMI/I HpeI[CTaBJIeHI/IH KU a”Haln3a CTaTHCTHYCCKHMX JaHHbIX, HaJIW4Yuc Hpel[CTaBJIeHI/Iﬁ 0 CTAaTUCTHUYCCKUX
3aKOHOMEPHOCTAX B PEAJIbHOM MHUPE U O pa3INYHBIX croco0ax ux HU3Yy4YCHUs, O BEPOATHOCTHBIX MOJCIIAX,

OBJIAICHUC FeOMeTpI/IquKI/IM SA3BIKOM, yMeHI/Ie HCIIOJIB30BATh €r0 IJIsd OIINMCAaHUS Hpe,Z[MeTOB Opr)KaIOH_ICFO ana, paBBI/ITI/Ie HpOCTpaHCTBeHHbIX
MIPEACTABICHUI 1 N300pa3UTEIIbHBIX YMEHHH, MPUOOPETEHNE HABBIKOB T€OMETPHUUECKUX MTOCTPOCHHUIA;

YCBOEHHE CHCTEMAaTHMYECKHX 3HAHWU O IJIOCKUX (UTypax M HUX CBOMCTBAX, a TaKkKe HAa HAIJISITHOM YPOBHE — O NMPOCTEHIIMX MPOCTPAHCTBEHHBIX
TCJ1aX, YMCHUC MPUMEHATh CUCTCMATHYCCKUC 3HAHUA O HUX IJIA PEIICHUA IT'COMCTPUUICCKUX U MPAKTUYCCKUX 3aaa4;

YMGHI/I}I I/IBMepSITL JIJINHBI OTpGBKOB, BCJIIMYHNHBI yFJIOB, HCIIOJIB30BAaTh (bOpMyHLI JJIA HAXOXIACHUA HGpHMCTpOB, nnoma;[eﬁ )41 OG’bGMOB FGOMeTpI/I‘-IGCKI/IX
uryp;

YMGHI/IG HpI/IMeHHTL H3quHHBIe IIOHATHA, pe3yHLTaTBI, METOAbI OJIA peI_HeHI/I}I 3a1a4 HpaKTI/I‘-IeCKOFO xapaKTepa 1 3a1a4 U3 CMCXKHBIX AUCHUIIIINH C
HCIIOIb30BaHUEM TPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAIBKYJIATOPA, KOMIIBIOTEPA.

2. COIEPKAHUE YYEBHOTI'O ITPEJIMETA «MATEMATHYECKHIN MPAKTUKYM» JJI5I 7-9 KJIACCOB.

MATEMATHUKA. AJITEBPA. TEOMETPUA.

Harypaabnblie ynciaa. Hatypanbubiii pan. [lecsTuunas cucrema cuuciaeHus. ApugmMeTuueckue AeUCTBUS ¢ HaTypaibHbIMU unciaamu. CBoMCTBa
apudmeTuyecKux IeHCTBUI.

CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM.

UucnoBble BBIPAKEHUS, 3HAUYEHUE YHCIOBOTO BhIpakeHHs. [lopsigok IeHCTBUN B YMCIOBBIX BBIPAKEHMSIX, HUCIONIB30BaHHWE CKOOOK. Pemienue
TEKCTOBBIX 337a4 apUPMETUIECKIMHU CIIOCOOAMH.

Henutenu u kpatHble. CBOWCTBAa M NpU3HAKU JenuMOCTH. [IpocTeie M cocTaBHble 4ucia. Pa3nokeHue HaTypajJbHOTO 4uCia Ha MPOCThIE
MHOKHTENH. J[eJIeHrE C OCTaTKOM.

dpoou. OObikHOBeHHBIC JpoOu. OCHOBHOE CBOHCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX JpoOeil. ApudmeTHdeckue IeUCTBUS C
0OBIKHOBEHHBIMU /1po0siMu. Haxosk/1eHne 4acTu OT 1€JI0T0 U LIEJIOTO 10 €r0 YacTH.

Hecstuunsie qpoou. CpaBHEHUE AeCATUYHBIX Ipo0eit. ApudmMeTnueckue NeHCTBUS C IeCATUIHBIMU ApoOsamu. [IpencraBienue qecaTHuHOM 1poou
B BHJIe OOBIKHOBEHHOM JIpoOU M OOBIKHOBEHHOW B BUJIEC IECATUYHOM.



IIpoLieHThl; HaXOXAEHHWE MPOLEHTOB OT BEIMYMHBI U BEJIWUYUHBI 1O €€ mpoueHTaM. OTHOIIEHHE; BBIPAXKEHHE OTHOLIEHMsS B IPOLEHTAaX.
[Iponopiiusi; OCHOBHOE CBOMCTBO MPOIMOPIIUH.

Pemienue TekCcTOBBIX 33724 apu(METHYECKUMH CIIOCOOAMH.

Paumnonanbubie yucaa. [lonoxurenbHble M OTPULIATEIBHBIE YUCHIA, MOAYJIb YUCIA. MHOXKECTBO LENbIX 4Hucesl. MHOXKECTBO pallMOHAIbHBIX
YHCeN; PallMOHAIBHOE YUCIIO KaK OTHOIICHUE m/n, TAe m — IIeJI0e YUCI0, a n — HaTypajbHoe. CpaBHEHUE pallMOHANBHBIX YHCcel. ApupMeTHIecKre
JEHCTBUS C parmoHAIbHBIMK ynciaamMu. CBolicTBa apudmeTndeckux aeicTBuii. CTEneHb ¢ 1eIbIM IMOKa3aTeIeM.

HelicTrBuTeabHbIE yncaa. KBapaTHbiil kopeHb U3 uncia. KopeHs TpeTbeil cTeneHu.

[lonstTe 00 wuppaumonansHOM uyucie. HppanuoHanbHOCT 4YMCIa M HECOM3MEPUMOCTh CTOPOHBI W JMAaroHadd KBajparta. JlecsTuuHbie
NpUOIIMKEHUS UPPALMOHATIBHBIX YHCe. 2

MHOXeCTBO JEMCTBUTENBHBIX YHCEN; MPEICTaBICHUE JEHCTBUTENbHBIX YHCel OECKOHEYHBIMU JIeCATUYHBIMU Jpo0simu. CpaBHeHHE
JNEHCTBUTENBHBIX YHCET.

Koopaunarnas npsmas. M300pakeHne yucen TOYKaMu KOOPAUHATHOU MPsSMO. UNCTIOBBIE MPOMEKYTKH.

N3mepenusi, npudInKeHHsi, OLEHKH. Pa3zMepbl 0OBEKTOB OKpY’Kalomero mMupa (OT 3JIEMEHTApHBIX 4YacTHll 10 BcelaeHHoil), TIMTeNbHOCTh
MIPOLIECCOB B OKPYXKAKOIEM MUpe. BlieieHrne MHOKUTENS — CTENEHU JAECATH B 3alIMCH YUCIA.

[TpubnmxEHHOE 3HAYCHHE BETMUYMHBI, TOYHOCTh NMPHOIIKeHUss. OKpyTieHne HaTypalbHbIX YMCEN M JECATUYHBIX Ipobel. Ilpukuaka u oneHka
Pe3yJabTaTOB BBIYMCIICHUMN.

Auaredpanyeckue BbIpaxkeHUsl. DyKkBeHHbIE BBIpaK€HUsS (BBIPAKEHHUS C IEepeMEHHBIMHU). YucioBoe 3HaueHHE OYKBEHHOI'O BBIPAYKEHHS.
JlomycTtumple 3HadeHUs epeMeHHbIX. [lofcTaHOBKA BhIpaKEHUI BMECTO MepeMeHHbIX. [IpeoOpazoBanrie OYKBEHHBIX BBIPAQXXKCHHI Ha OCHOBE CBOMCTB
apupMeTHUeCKuX AecTBUI. PaBeHCTBO OyKBEHHBIX BbIpaKeHUH. TOXKIAECTBO.

Crenenp ¢ HaTypaJbHBIM ITOKa3aTesneM U €€ cBorcTBa. OHOWIEHBI U MHOrowieHbl. CteneHb MHoOrowieHa. CiloKeHre, BBIYMTAHUE, YMHOKEHUE
MHOTO4WIEHOB. POpMYIIbl COKpPAIIEHHOT'O YMHOXKEHUS: KBaJpaT CYMMBI U KBaJpatr pasHocTH. Popmyrna pazHocTH KBajapaToB. [IpeoOpa3oBanue 11enoro
BBIPQKCHUSI B MHOrOWIEH. Pa3liokeHHe MHOTOYJIEHOB HAa MHOXMUTEIU. MHorouseHbl ¢ oaHol mnepemeHHou. Kopens MHorounena. KBamparHbiii
TPEXUJICH; PA3JI0’KEHUE KBAJPATHOIO TPEXUIIEHA HA MHOKUTEIIN.

Anrebpanyeckas 1poos. OCHOBHOE CBOWCTBO anreOpanyeckor npodu. CioxxeHue, BhIYUTaHUE, YMHOXKEHHE, JIeJICHUE alreOpandeckux IpoOei.
CreneHb C 1IeJIbIM NTOKa3aTesieM U €€ CBOMCTBA.

PanmonanbHble BoIpaskeHUs U UX IpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBagparusle kopHu. CBOHCTBa apU(PMETHYECKMX KBAJPATHBIX KOPHEH M MX NPUMEHEHHE K NpPeoOpa3oBaHHUIO UHMCIIOBBIX BBIPAKEHUH U
BBIYHCIICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ oqHoi nepeMeHHoi. Kopenb ypaBHeHus. CBONCTBa YMCIOBBIX PABEHCTB. PABHOCUIIBHOCTD ypaBHEHHUH.

Jluneiinoe ypaBaenue. KBanpatHoe ypaBHeHHe: popMya KOpHEH KBapaTHOTO ypaBHeHHs. Teopema Buera. Pemenne ypaBHeHUA, CBOIANITUXCS K
JUHEHHBIM U KBaJpaTHBIM. [Ipumepsl penieHus ypaBHEHUN TpeThel n ueTBEPTOi cTeneneil. Penenne 1poOHO-palliOHAIBHBIX YPaBHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JIuHeilHoe ypaBHEHuE ¢ IByMS IEpEMEHHBIMU, IPUMEPHI PEILICHUS] YPaBHEHUH B LIEJIbIX YHCTIaX.



Cucrema ypaBHEHUH ¢ ABYMs IlepeMeHHbIMU. PaBHOCHIBHOCTE cucTeM. CUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU; PELICHHUE
MIOACTAHOBKOM M cliokeHueM. [Ipumepsl peleHnst CCTeM HEIMHEWHBIX YPAaBHEHHM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 aNreOpandecKuM CriocoooMm.

JlexkapToBbl KOOpJIMHATHI Ha IIIOCKOCTU. I'padmyeckas MHTepHpeTanusi ypaBHEHUS C JByMsl IepeMeHHbIMH. ['paduk JTMHEHMHOro ypaBHEHHUS C
JBYMsl TIEPEMEHHBIMM; YTJIOBOW KO3(pPUIMEHT MpsIMOil; yClOBHE NapaIeIbHOCTH MPAMBIX. ['paduku MpOCTEWIINX HETMHEWHBIX YpaBHEHHIA:
napabouia, runep0osa, OKpyKHOCTh. ['paduueckas HHTEpIpETaIHs CUCTEM YPaBHEHUH C IBYMS IIEpEMEHHBIMU.

HepaBencrBa. HucnoBble HepaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ ogHOIl nmepeMeHHONW. PaBHOCHMIBHOCTh HEpAaBEHCTB. JIMHEITHbIE HEpPaBEHCTBA C OJHOW NepeMeHHON. KBaagpaTHbie HEpaBEHCTBA.
CucreMbl HEpaBEHCTB C OJHOM NEPEMEHHOM.

®yuknun. [Ipumepbl 3aBUCUMOCTEH; TpsiMasi MPOIMOPIIMOHATIBHOCTh, OOpaTHas MPOMOPIMOHAIBHOCTh. 3aJaHUE 3aBHCHUMOCTEH (QopMynamu;
BBIUMCIICHUS 110 PopMysiaM. 3aBUCUMOCTH MEXIY BeTMYMHAMU. [IpuMeps! TpadKoB 3aBUCUMOCTEH, OTPasKaIOUINX peallbHbIEe POIIECCHI.

Yucaosble pynknun. [lonstue pyHkimu, 061acTs IpuMeHeHUs U 0071acTh 3HaUYeHHs PyHKIMU. CriocoOb! 3ananust GyHKiuu. ['padux hyHKINMH.
CaoiicTBa GyHKIIUY, UX OTpakeHue Ha rpaduke. OyHKINHU, OMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPOIMOPLHOHANIbHBIE 3aBUCUMOCTH, X TpaduKu U
cBoiictBa. JIuneitnas pyunkuus, e€ rpaguk u ceorictsa. KBagparuunas ¢pynkuusi, e€ rpaduk u cBoiictBa. CreneHHble PyHKINUU C HATYPaTbHBIMU

nokasaremsivu 2 1 3, ux rpacduxu u cBoiictsa. I'padukn Gpysxumit y = VX, y=x, y=|x|

YuciaoBble MOCTIe10BATENbLHOCTH. [lOHATHE 4YMCIOBOW MOCIEAOBATEIBLHOCTU. 3aJaHUe IOCIEeI0BATEIbHOCTH PEKYppEeHTHON (opMmynoi u
(dhopMyII0#i n-TO YICHA.

Apudmernueckas u reomeTpuyeckas nporpeccur. GopMyIibl n-ro YieHa apuQMeTHuecKoil U TeOMETPUUYECKOI MPOrpeccuii, CyMMBbI MEPBBIX #-X
qieHOB. M300pakeHWe WICHOB apu(METUYECKOW ¥ TEOMETPHUYECKOH MPOrpeccMid TOYKAaMHU KOOPJAWHATHOW IUIOCKOCTH. JIMHEHHBIH W
3KCMOHEHUMANIBbHBIN POCT. ClI0KHBIE TPOLICHTHI.

OnucaresqbHas craTucTuka. [IpencraBienue MaHHBIX B BHIE TaOiul, auarpamm, rpadukoB. CryuaiiHas W3MeHYHMBOCTb. CTaTHCTHUECKHE
XapaKTepUCTHKU Ha0opa [aHHBIX: cpefHee apudmeTnyeckoe, MeAuaHa, HauOosblliee W HaWMEHbIlee 3HaueHus, pasmax. [IpencraBieHue o
BbIOOPOYHOM HCCIIEJOBaHHH.

CayuaiiHble COOBITHS H BEPOSITHOCTD. [ToHATHE O CITy9aifHOM OMBITE B CIydyaliHOM coObITHH. YacToTa cimydaitHOTO cOOBITHS. CTaTHCTHYECKUI
MOJXO0A K TMOHATHIO BEPOSTHOCTH. BEPOSTHOCTH NPOTHBOMOJIOXKHBIX COOBITHH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXXHOCTBH
coObITuii. Knmaccuueckoe ornpeneneHne BepOsITHOCTH.

Kom0unaropuka. Pemenre koMOMHATOPHBIX 331a4 mepebopom BapuanToB. KomOuHaTopHoe nmpaBuiio ymMHoOKeHus. [lepectanoBku u pakropuan.

Harasignass reomerpusi. Harnsnueie mpezicraBieHuss o (urypax Ha IJIOCKOCTH: MpsiMasi, OTPE30K, JydY, YroJl, JIoMaHasi, MHOTOYTOJbHUK,
OKpPYHOCTb, KpyT. UeTbIpEXYroJIbHUK, NPSIMOYTOJbHUK, KBagpaT. TpeyroJbHUK, BUIbI TPEYroiabHUKOB. [IpaBuiibHbIE MHOrOyroapHUKU. B3aumHoe
PacmoJoKeHUE IBYX MPSMBIX, IBYX OKPY>KHOCTEH, IPSIMOM M OKpY>KHOCTH. M300paxeHne reoMeTpuueckux GUryp u ux KoHpurypamui.

Jlnuna orpe3ka, jgomaHoW. Ilepumerp MHOroyrosibHMKa. EIMHMIBI U3MEpeHHs [UIMHBL. M3MepeHue [UIMHBI OTpE3Ka, IOCTPOEHUE OTpe3Ka
3a/1aHHOM JUIMHBI.



Buns! yrnos. I'panycHas mepa yria. M3mepeHne u mocTpoeHue yrioB ¢ IIOMOIIBIO TpaHCIIopTHpa. buccekrpuca yria.

[TonaTue muomanu GUrypsl; eIMHULBI U3MepeHus miomanu. [Inomane npaMoyronbHuKa, kBagpata. [IpuOamkéHHoe u3mepeHue miomanm Guryp
Ha KyeT4aroii Oymare. PaBHoBenukue ¢purypsl. Pazpesanue u cocraBieHre TeOMETPHYECKUX QUTYP.

Harnsnnele npencTtaBiieHHst O TNPOCTPAHCTBEHHBIX (urypax: KyO, Napajienenunes, HOpusMa, HOUpamupjaa, map, cdepa, KOHYC, LMIMHIP.
N3obpaxkenne mnpocTpaHcTBeHHbIX (uryp. Ilpumepst ceuenuit. Muororpannuku. IlpaBunbHble MHOrOorpaHHuku. Ilpumepbl pa3BEPTOK
MHOTOI'PaHHHUKOB, IIMJIMH/PA U KOHyca. M3rotoBieHne Mojieseil NpoCcTpaHCTBEHHBIX (QUTYD.

[TonsiTre 06bEMa; eqrHUIIBI 00bEMA. OOBEM IPSIMOYTOBHOTO TIapaJuIeNenunena, Kyoa.

ITonsatue o paBeHcTBe uryp. LlenrpanbHasi, oceBas U 3epkajgbHasg CUMMETpHUU. 300paxeHne CUMMETPUYHBIX (QUTYD.

I'eomerpunueckne ¢purypsl. [Ipsveie n yribl. Touka, npsMas, iockocTb. OTpe3ok, tyd. Yron. Buas! yrios. BepTukaibHble U CMEKHBIE YIJIbI.
buccekrpuca yria.

[TapannensHple U nepecekaromuecs npsmble. llepnenaukynspHsle npsMble. TeopeMbl O NapauieIbHOCTH M MEPHEHAMKYJISPHOCTH MPSAMBIX.
[Tepnienaukymnsap u HakIOHHAs K npsiMoi. CepeIMHHBIN NEPIEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOICTBa OUCCEKTPUCHI YTIIa U CEPEIMHHOTO MEPICHIUKYJIISPA K OTPE3KY.

Tpeyronasauk. Beicora, Meauana, 6uccekTpuca, CpeHssl IMHUSA TpeyroybHuKa. PaBHOOEApEHHbBIE U PAaBHOCTOPOHHHME TPEYTOJIbHUKH; CBOMCTBA U
MIPU3HAKH PaBHOOEAPEHHOTO TpeyrojabHUKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOIIECHHS MEXKIY CTOPOHAMU U
yriamu TpeyroibHuka. Cymma yriioB TpeyroibHuka. BaenmHue yriasr Tpeyroasuuka. Teopema ®@aneca. [Togobue tpeyronpaukoB. [IpusHaku mogoous
TpeyroasHuKoB. Teopema ITudaropa. Cunyc, KOCUHYC, TAaHI€HC, KOTAHT'€HC OCTPOrO YIJa MPsIMOYTOJbHOrO TpeyrosibHuka u yrios ot 0 mo 180°,
IIPUBEACHUE K OCTpOMY yTily. PenieHue NmpsMOyrojabHBIX TPEYrOJBHHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMyIIbI, CBS3BIBAIOLINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC OJHOI0 U TOTrO K€ yrIja. PelleHne TpeyrojabHUKOB: TEOpEMa KOCMHYCOB U TEOpEMa CHHYCOB. 3aMeyaTelIbHbIE
TOYKH TPEYTOJbHUKA.

Yetsipéxyronpuuk. [Tapamienorpamm, ero cBoicTBa U npu3Haku. [IpsamMoyronsHuK, KBajapart, poM0, X CBOicTBa U npu3Haku. Tpanenus, cpeanss
JIMHYS TPANCLUH.

MHoroyronasHuK. Beimykiibie MHOroyrojasHukd. CyMMa yIJIOB BBIIIYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIbHUKH.

OxkpyxHocth U Kpyr. [yra, xopma. Cektop, cermeHT. lLleHTpanbHBIA yros, BOMCAaHHBIA YTroj; BEJIWYMHA BIHMCAHHOIO yriia. B3anmHoe
pacrojoKEeHUe MpsAMOM M OKpPYKHOCTH, ABYX OKpYy>KHOCTeW. KacaTenbHas M cekylias K OKPY’KHOCTH, MX CBOWMCTBAa. BrucaHHbIe M ONMCAHHbIE
MHOTOYTroJibHUKU. OKpY>KHOCTb, BOIMCAHHAsI B TPEYTOJIbHUK, U OKPY>KHOCTh, OIMCAaHHAs! OKOJIO TPEYroJibHHUKA. BriricaHHbIE U ONHMCaHHBIE OKPYKHOCTH
MIPaBWJIBHOTO MHOTOYTOJIbHHKA.

I'eomerpuueckue npeodpazoBanus. [lonstue o paBeHctBe Quryp. [loHATHe O ABMKEHMU: OCeBasi M LIEHTpaJbHAs CUMMETPHUH, MapajielbHbII
nepeHoc, noBoport. [lousTHe 0 Mo1o0uu GUryp 1 rOMOTETHH.

Pemenue 3aa4y Ha BbIYMCIIEHHUE, TOKA3aTEIbCTBO U MIOCTPOEHHUE C MCIOJIb30BAHUEM CBOMCTB U3YUYEHHBIX QUTY.

N3mepenne reomeTpu4ecKux BeJan4umH. J[mHa otpeska. PaccTosiHue ot TOUkH 10 MpsiMO. PaccTosiHue MeX Ty apaieIbHBIMU MPSMBIMH.

[lepumeTp MHOTOYTOJIbHHKA.

JUInHa OKpPY>KHOCTH, YUCJIO T, AJIMHA 1yTH OKPYKHOCTH.



I'pagycHas mepa yria, COOTBETCTBUE MEX]ly BEIMYMHON LIEHTPAIBHOIO yIila U JUIMHOM JyTH OKPYKHOCTH.

[Tonstre mmomaan riockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢urypsl. [lnomans npsmoyronsHuka. [Inomaau napannenorpamma,
TpeyrojipHUKa U Tpanenuu. Ilnomans MHOrOyronsHuKa. [Inomans kpyra u miomaas cekropa. COOTHOIIEHHE MEXTY TUIOMAISIMH TOJ00HBIX GUryp.

Pemenue 3a1a4y Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C UCTIOIb30BAaHUEM U3YUYEHHBIX (POPMYII.

Koopaunartel. YpaBHenue npsmoil. Koopaunatel cepennHbl oTpe3ka. Dopmyia pacCTOSIHUS MEXKIY ABYMsS TOUKaMHU IIOCKOCTH. Y paBHEHUE
OKPY’KHOCTH.

BexTopsbl. [iinHa (Moaynb) BekTopa. PaBeHcTBO BekTOopoB. KosummHeapHslie BekTopbl. KoopauHaTel BekTOpa. YMHOKEHHE BEKTOpa Ha YUCIIO,
CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpA MO IBYM HEKOJUIMHEAPHBIM BEKTOpaM. CKaJsipHOE MPOU3BEICHNE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIe  TOHATHS. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHME€ MHOXKECTB  IIEPEUYMCICHHUEM  DJIEMEHTOB,
XapaKTepUCTHUECKUM CBOMCTBOM. CTaHIapTHble 0003HAUEHMS YHUCIOBBIX MHOXecTB. IlycTroe MHOkecTBO M ero oOo3HaueHue. I[lomMHOkecTBO.
OObennHeHNe U IepeceyeHre MHOKECTB.

NnmrocTparus OTHOIIEHUH MEXIy MHOXXECTBAMHU C IMOMOIIBIO Auarpamm Jisiepa — BenHa. JiaemeHTslI JOoruku. Onpenesnenne. AKCHOMBI U
TeopeMbl. JlokazaTenbcTBO. [Joka3zaTenbcTBO OT MPOTUBHOTO. TeopeMma, oOpatHast JanHo#. [Ipumep 1 KOHTpIIpUMeEp.

[TonsiTHie O PaBHOCUIIBHOCTH, CJIEIOBAaHUH, YIIOTPEOIEHNE TIOTHYECKUX CBSI30K €C/iU... MO, 8 MOM U MOJIbKO 8 MOM Clyuae, TOTUUECKUE CBA3KU U,
unu.

MaremaTtuka B HCTOpPHYeCKOM pa3BuTHu. Vctopus ¢dopMupoBaHMs TOHATHS YWCIA: HATypajbHbIE 4YHCIA, ApPOoOU, HEIOCTAaTOYHOCTh
palMOHANIBHBIX YHCEN JJIi TEOMETPUUYECKUX U3MEPEHUH, nppaloHanbHble yncia. CTapuHHbBIE CHCTEMBbI 3anucu uucel. /[pobu B Basunone, Erumre,
Pume. OtkpeiTe necsatTudHbIX apoOer. CtapuHHBIE cucTeMbl Mep. JlecsaTudyHbie ApoOM M MeTpudeckas cucrteMa mep. [losiBieHne oTpuiaTenbHbIX
yucen ¥ Hyis. JI. Maraunxuit. JI. Dinep.

3apoxaeHue anreOpel B Heapax apudmetuku. An-Xopesmu. Poxnenue OykBenHou cumBoiuku. 1. @epma. @. Buer. P. [ekapr. Mcropus
BOMPOCA O HaXOXKICHUU (POpMyIll KOpHEH anredpanyecKux ypaBHEHHUI, HEpa3pelIMMOCTb B PaJUKalaX YpaBHEHUH cTeneHu, Oosbieid ueThipéx. H.
Tapranes, k. Kapnano, H. X. A6ens, D. ["anya.

N300peTenue mMeTosia KOOPIUHAT, TO3BOJISIIOIIETO MEPEBOJUTh FeOMETpUUECKUe 00bEKThI Ha s3bIK anreOpsl. P. Jlekapt u I1. ®epma. [Tpumepst
Pa3JINYHBIX CUCTEM KOOPJAMHAT HA INIOCKOCTH.

3anava Jleonapao [Muzanckoro (Gubonayun) o kponukax, uncia Gubonayun. 3a1a4a o MAaXMaTHON JTOCKe.

HcToku Teopun BEpOATHOCTEM: CTpaxoBoe A€o, azapTHbie Urphl. [1. @epma u b. [1ackans. A. bepnyu. A. H. Konmoropos.

Ot 3emnemepust k reometpun. [udarop u ero mkona. @anec. Apxumen. IlocTpoeHus ¢ MOMOIIBIO IUPKYJIS U TMHEHKHU. [locTpoeHue npaBUIbHBIX
MHOTOyrojbHUKOB. Tpucekius yria. Ksagparypa kpyra. ¥Yasoenue ky6a. Mctopus uucna n. 3onoroe ceuenue. «Havana» Esknuaa. JI. Ditnep. H. U.
Jlo6auesckuii. Uctopus nstoro nocryinara. Codusm, napagoKkcsl.



3. TemaTH4eckoe IJIAHUPOBAHUE

7 Kyace
Ne mi/mm Coneprxkanue yueOHOro MaTepuana Kon-Bo Jara mpoBeneHus
4acoB
1 [ToBTOpenue. PanroHanbHble yncia U AEMCTBUS HAJl HUMH. 1 04.09.2026
2 [ToBTopenue. [Iponopuuu. Penienne 3aa4u Ha IPOLEHTHI. 1 11.09.2026
3 Toxnectsa. 1 18.09.2026
4 DopMyJIBL. 1 25.09.2026
5 VYpaBHEHMSI C OTHOM IEPEMEHHOM. 1 02.10.2026
6 Pemenue 3aau ¢ mOMOIIBIO ypaBHEHUIM. 1 09.10.2026
7 Pemenue 3agau o rnase «HavanbHble reOMETPUYECKUE CBEJICHUSD) 1 16.10.2026
8 CraTuyeckue XapakTepUCTUKU. 1 23.10.2026
9 [TepBrIil mpU3HAK PAaBEHCTBA TPEYTOJbHUKOB. 1 06.11.2026
10 ODYHKIINU U UX TpaduKH. 1 13.11.2026
11 I'paduk nuHeiHON QYHKIIUN U €ro CBOICTBA. 1 20.11.2026
12 3ananue QyHKIMN HECKOJIbKUMU (OPMYJIaMHU. 1 27.11.2026
13 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM U €r0 CBOMCTBA. 1 04.12.2026
14 Pewmenne 3amau no riase «lIpu3Haku paBeHCTBA TPEYTOJIBHUKOBY 1 11.12.2026
15 YMHOXKEHUE OJTHOYICHOB. 1 18.12.2026




16 O mpOCTBHIX U COCTABHBIX YUCTAX. 25.12.2026
17 YMHOK€EHUE OJTHOUIEHA HA MHOTOUJIEH. 15.01.2027
18 Brinecenne 0011ero MHOKHUTENS 32 CKOOKH. 22.01.2027
19 Pemenue 3agau no rnase «IlapannenpHble IpsMbIe) 29.01.2027
20 Jlenenue ¢ ocTaTKoM. 05.02.2027
21 Paznoxenne MHOrowieHa Ha MHOXKUTEJIU METOJIOM IPyIITUPOBKH. 12.02.2027
22 ®opmyJibl COKPAILIEHHOTO YMHOXKeHHUsI. KBaapat cyMMBbI M KBaJpaT pa3HOCTH. 19.02.2027
23 DopmyJibl COKPAILIEHHOTO YMHOXeHHUsI. KBajpatr cyMMbl M KBaipaT pa3HOCTH. 26.02.2027
24 ®opmyJibl COKpPAILIEHHOT0 YMHOkeHUS. Pa3zHocTh kBagpaToB. CymMma U pa3HOCTh 05.03.2027
KyOOB.
25 Bo3Benenue nByusieHa B CTENEHb. 12.03.2027
26 [IpeobpazoBaHme MEIBIX BBIPAKEHUH. 19.03.2027
27 [IpssMOyTOIBHBIE TPEYTOIBHUKH. 26.03.2027
28 JIuHeliHble ypaBHEHUS C JBYMSI [IEPEMEHHBIMU. 09.04.2027
29 Pemenue 3amau no riaBe «COOTHOIIEHUE MEXAY CTOPOHAMU U yTIaMu 16.04.2027
TPEYTOJIbHUKA»
30 Pemenue cucrem TMHEHHBIX ypaBHEHH. MeTO MOJICTAHOBKH. 23.04.2027
31 Pemenue cucrem nuHeNHHbIX ypaBHeHUH. CI0CO0 CI0XKEHUS. 30.04.2027
32 Pemenue 3a1a4 ¢ MoMoOIIBIO0 CUCTEM YPABHEHHH. 07.05.2027




33

JInHeliHbIe HEPABEHCTBA C ABYMS IIEPEMEHHBIMU U UX CUCTEMBI.

14.05.2027

34

3aauy MOBBIILIEHHON TPYIHOCTH.

21.05.2027

Htoro

34




