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HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma mo MaTeMaTHKe [JIsI OOYYaromIMXCs C 3aJCPKKON TCHXHUUECKOTO
pazButus (nasee — 311P) Ha ypoBHE OCHOBHOTO 001IEro oOpa3oBaHus MOATOTOBIECHA HA OCHOBE
denepalibHOTO  TOCYAApCTBEHHOTO  00pa30BaTEIbHOrO  CTaHAApTa OCHOBHOTO  OOIIETo
obpazoBanus ([IpuxkazMunnpocsemenus Poccun ot 31.05.2021 1. No 287, 3apeructpupoBan
MunuctepctBom rocturmu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (manee —
OI'OC 00O0), IlpumepHOl agaNTUPOBAHHOW OCHOBHOM 0Opa3oBaTENbHOW IMPOTrPaMMBbI
OCHOBHOTO 001ero o0pa3oBaHusi OOYYaIOUUXCA C 3aJEPKKOW TCHUXUYECKOTO Pa3BUTHS
(omo6pennoit pemennem ®YMO o o6memy odpazoBanuio (mpoTokoda oT 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOO 3IIP), [IpumepHoii paboueit mporpaMmMbl OCHOBHOT'O OOIIIETO
oOpa3oBaHmsl MO TpeameTy «Maremaruka», [I[pumMepHOl TIporpaMMbl BOCITUTAHUS, C YIETOM
pacmpesieieHHBIX IO KJaccaM TpOBEpseMbIX TpeOOBaHWA K pe3ylbTaTaM OCBOCHUS
AjanTupoBaHHONW OCHOBHOM 00pa30BaTeIbHONW MPOTpaMMbl OCHOBHOTO OOIIETo 0Opa3oBaHUS
oOyyaroluxcsl ¢ 3a1epKKOM MCUXUUECKOro pa3Butus. B paboueli mporpaMMe ydTeHbl UJIEU U
noJyioxkeHns: Konuenuu pa3Butust MareMaTuueckoro oopazosanusi B Poccuiickoii®enepannu.

Oo0mas xapakrepucTuka yue0Horo npeaMmera «MareMmaTuka

VYyeOnblii npeaMer «MartemaTuka» BXOAMT B MPEAMETHYIHO 00jacTh «MartemaTuka
u uHpopmaTuka»y. OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIHUTEIBHON KyJIbTYPhl U JIOTUYECKOTO
MBILUICHUS, (POPMHPOBAHUIO YMEHHUS IOJIb30BAThCA AITOPUTMAMH, a TaKXKe IPHOOPETECHUIO
[IPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TOBCEIHEBHOM kn3HU oOydatomuxcs ¢ 3[1P. YueOnbIii
IpeIMeT pa3BUBAe€T MbBIIUIEHHWE, [POCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIbHYIO
IrPaMOTHOCTb, YMEHHS BOCIPUHUMAThb UM KPUTHUYECKH aHAIU3UPOBATh HH(OPMALHUIO,
MPEJICTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHune MaTemaTHKe Na€T BO3MOXKHOCTb pa3BuBaTh y oOywaromuxcs ¢ 3IIP Tounyro,
paMOHAIBHYIO0 U MH()OPMATUBHYIO p€Ub, YMEHHE OTOMpaTh HanboJiee MOAXOASIINE SI3bIKOBbIE,
CUMBOJIMYECKHUE, TIpapUUYecKue CpeACTBa JJId BBIPAKEHUA CYXICHHM W HarJSIAHOTO UX
IIPEICTABIICHHUS.

Heo0xoaumMbiM KOMIIOHEHTOM OOLIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAHHMH SIBJISETCS
oO11ee 3HaKOMCTBO C METOJIaMU MMO3HAHUS JEHCTBUTENBHOCTH, MPEACTABICHUE O MPEAMETE U
METOoJIaX MaTeMaTHKH, UX OTIMYUN OT METO/IOB JIPYTMXECTECTBEHHBIX U T'YMaHUTApHBIX HAYK, 00
OCOOEHHOCTSIX MPUMEHEHUSI MaTeMaTUKHU JIJIsl PEIIeHUs HayYHBIX W MPUKIAJAHBIX 3a7a4. Takum
o0pa3zoM, MaTeMaTH4eCcKoe0Opa3oBaHNEe BHOCUT CBOM BKJIAJ B (hOPMHUPOBAHUE OOIIEH KyIbTYPHI
YeJIOBEKa.

N3ydyeHne wmaTeMaTHKH TakXe CIIOCOOCTBYET JCTETUYECKOMY BOCIHMTAHUIO YEJIOBEKa,
MOHUMAHUIO KpPAacoThl W  M3AIIECTBA MATEMAaTUYECKHX PACCYXACHUH, BOCIPHUATHUIO
reoMeTpUYeCcKux (OpM, YCBOECHUIO UJIEU CUMMETPHUH.

[Iporpamma oTpaxkaer cojaepxaHue o0ydeHus: npeametry «MareMaTtukay ¢ y4eToM OCOOBIX
oOpa3zoBaTenbHbIX MOTpeOHOCTEN oOydaromuxcs ¢ 3IIP. OBnageHue y4eOHBIM MPEIMETOM
«MaremaTuka» TPEACTABISECT ONPEACICHHYIO CIOXHOCTh s ydamwmxcs ¢ 3[IP. V¥
obyuatommuxcs ¢ 3[1P nHaubosee BoIpakeHbl OTCTaBaHUs B PA3BUTHUHU CJIOBECHO-JIOTHYECKUX (POPM
MBIIICHUS, TIO9TOMY a0CTpPaKTHBIE W OTBJICUCHHBIC KATETOPUH UM TPYAHOAOCTYIHBIL. B ToXe
BpeMs TIPH CIICIHMATIEHOM OOYYEHUH 00Yy4aromuecss MOTYT BBITIOJNHATH 3a/IaHUSI 110 aJITOPUTMY.
OHU BOCOPUUMYHUBBI K IIOMOIIM, MOTYT BBIIOJHUTh MEPEHOC HA AHAJIOTMYHOE 3aJaHUE
YCBOEHHOTO crioco0a pemieHus. CHIKEHHE Pa3BUTHS MBICIUTEIBHBIX OTIEPAIUA U 3aMEJICHHOE
CTaHOBJIEHUE JIOTHYECKHUX AEUCTBUU NPUBOJIAT K HEIOCTATOYHOW OCMBICIIEHHOCTH COBEPIIAEMBIX
y4eOHBIX IEUCTBUH. Y 00yUaIOmMUXCs 3aTPyAHEHBI CYETHBIC BRIYUCIICHUS, TPOU3BOANMBIC B YME.



B nucbMEHHBIX BBIUMCICHUSX OHU MOTYT IIPOITYCKATh OJJUH U3 IIPOMCIKYTOYHBIX IIAIOB.

[Tpu pa®oTe ¢ YNCIOBBIMH BBHIPAKEHUSMU, BBIYMCICHUEM UX 3HAUCHUS MOTYT HE YACPKUBAThH
paBUJIbHBIA TOPSIOK JercTBui. [Ipu ynpornienun, npeodpa3oBaHUM BRIPAKEHUHN ydallluecs C
3IIP He MOryT CaMOCTOSITEIbHO NPHUHATH PELIEHHE O IOCIEA0BATEIbHOCTH BBINIOJIHEHUS
nerctBuil. KOHKPETHOCTh MBIIIICHUAS] OCJIOKHSET YCBOEHHsS HaBbIKa PELICHUS YPAaBHEHUH,
HEPABEHCTB, CUCTEMBI YpaBHEHUN. IM Mano10CTyImHO COBEPIICHHE OOpPATUMBIX OIepaIui.

Huskuii ypoBeHb pa3BUTHS JIOTUYECKHX Olepalui, HeJoCcTaToyHasi OO0O0OLIEHHOCTD
MBIIUICHHUS 3aTPYIHSIOT M3yueHHue TeMbl «DYHKIHMW»: MpU OINpeaeNeHUH (PyHKIMOHAIBHOMI
3aBHCHUMOCTH, TIpH OMNHCAHUU TpadUUYecKOW CHUTyallud, WCIOJIb3Yysd T€OMETPUUYCCKUH,
anredpanveckuii, GyHKIIMOHAIBHBINA sI3bIKH. Hepenko ydamuecs HE BUAST Pa3sHUIBI MEXITY
o0JacThio onpenenaeHust PyHKIUUA U 00JacThbiO 3HAUCHUH.

Pewmenne 3amau compsbKeHO € TPYAHOCTAMH O(GOPMIIEHHMS KPAaTKOW 3aIlluCH, IPOBEACHUS
aHajM3a yCJIOBHS 3a/laud, BblAeNeHus cymiecTBeHHoro. Obywatommuecs c311P 3aTpymgastorcs
CIeNlaTb YMO3AKJIIOYEHHE OT OOIIEro K YacTHOMY, HEPEAKO BBIOMpAIOT HEpalMOHAJIbHBIC
CHOCOOBI pELICHUs], UHOTIa OTPAHUYUBAIOTCS MAHUITYJISIIUSAMU C YUCTIaAMH.

[Tpu wu3yyeHun reomerpuueckoro marepuana oOyuatomuecss c¢ 3I[IP crankuBarorcs ¢
TPYAHOCTBIO JENaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IIOCJIENOBATENBHBIE PACCYKICHUS.
HenpouHble 3HaHHA OCHOBHBIX TEOPEM TI'€OMETPUU MPUBOAUT K OIIMOKaM B pEUICHUH
reoMeTpuyeckux 3aaad. O0yvaromuecss MOryT MOAMEHUTH (POpMyYITy, HEPaBUIBHO NPUMEHHUTH
teopeMmy. K cepbe3HbIM oOlIMOKaM B pPEMICHUH 3aJad NPHUBOAAT HEIOCTATOYHO Pa3BHUTHIE
ITPOCTPAHCTBEHHBIE MTPEACTABIICHUS. VIM CI10KHO BBIIOJIHUTB YEPTEXK K YCIOBUIO, B IMCbMEHHBIX
pabOTaxOHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

To4yHOCTh 3alIOMHMHAHUSI U BOCHPOM3BEACHUS Y4eOHOro MaTrepuana CHHUYKEHBI 110 IpUYUHE
c1a00CTH MHECTUYECKOW NeATEIbHOCTH, CyXkeHus oObeMa mnamsatu. OOywarommmces c¢ 3IIP
TpeOyeTcst 0oJiblile BpEMEHU Ha 3aKperieHue MaTepuaa,akTyalu3alus 3HaHUi 1o onope npu
BOCIIPOU3BEACHUH.

J1J1s Ipeo10JIeHUst TPYHOCTEH B M3ydeHUH y4eOHoro mpeamera «MaremaTrka» Heooxoauma
aganTaiys oObeMa M XapakTepa ydyeOHOro Marepuana K IMO3HABaTEJIbHBIM BO3MOKHOCTSIM
yuamuxcsa ¢ 3IIP. Cnenyer yuyeOHBIM MaTepuan MPENOJHOCUTH HEOOJBIIMMHU MOPIUSIMH,
YCIOXHSA €ro MOCTENEeHHO, U3BICKUBATHCIOCOObI aJanTaluyd TPYJIHBIX 3aJaHUM, HEKOTOpbIE
TEMbl J1aBaTh KAaK O3HAKOMHUTEJIbHBIC, HCKIIOYATh OTHAEJIbHBIE TPYIHBIE JTOKA3aTEIbCTBA;
TEOPETUYECKUINMATEPUATT PEKOMEHAYETCS U3y4YaTh B ITPOLECCE MPAKTUYECKOU IESTENBHOCTH 10
pemeHnio 3amady. OpraHmdyeckoe €AUMHCTBO MNPAKTUYECKOM W YMCTBEHHOW JESTEIbHOCTH
yyaluxcs Ha ypoKax MaTeMaTUKH CIOCOOCTBYIOT HMPOYHOMY M CO3HATEIbHOMY YCBOEHHIO
0a3MCHBIX MATEMATHYECKUX 3HAHUN U YMECHHIA.

Hesan u 3apa4n u3yuyeHus y4eOHOro npeamera «MareMmaTuka
[IpuoputeTHbIMU yenamu 00ydeHHUs] MaTeMaTuke B 5—9 Kitaccax sBJISIOTCS:

* dopMHpOBaHME IEHTPAIBHBIX MATEeMATHYECKUX TOHATUNA  (YHCIIO, BEJIMYMHA,
reomeTpudeckas ¢urypa, nepeMeHHasi, BEpPOSTHOCTh, (YHKIUSA), O0OECTeUHBAIOIINX
PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHUs O0YYAIOIINXCS C
3I1P;

* moxaBeneHue oOydaronuxcsi ¢ 3[IP Ha AOCTYMHOM [Jii HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU M OKPYXAIOIIEro MUpa, MOHMMaHUE MAaTeMaTUKH KaK4acTh
oO1Iei KyJIbTyphl YEIOBEUECTBA;

" pa3BUTHE HHTEJUIEKTyaJIbHBIX W TBOPYECKUX crocoOHocTer oOyuaromuxcs ¢ 3IIP,
MIO3HABATEJIbHOM AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHUS,
MHTEpeCca K U3YUEHUIO MAaTEMATHKY;

* ¢opmupoBaHue  (PYHKIMOHAIBHOW  MaTEMaTHYECKOM  TIPaMOTHOCTH:  YMEHUS



pacrno3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHITHUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKM3HEHHBIX CUTyallMsIX U TMPU H3YYCHHHM JPYTHX Y4€OHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCHMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyJIUpOBAaTh HX Ha S3bIKE
MaTeMaTUKM U CO3JaBaTb MaTeMaTHMYECKUE MOJEIU, NPHUMEHATh OCBOCHHbBIN
MaTeMaTUYeCKUi amnmapaT s pPEelIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATh ITOJYYCHHBIE PE3YJIbTATHI.

JlocTrkeHne 3THX 1eseld o0ecreunBaeTcs peieHUEM CIIEAYIOIUX 3a0ay.

* (popmupoBats y obyuatouiuxcs ¢ 3IIP HaBbIKM yueOHO-I103HABATEIBHOMN JEATEIbHOCTH:
TUTAHUPOBAaHKUE PAOOTHI, MOUCK PALMOHAIBHBIX IyTEH €EBBINOJHEHHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CcrocoOCTBOBATh MHTEIUIEKTYATIbHOMY Pa3BUTHIO, OPMHUPOBATH KaUeCTBA,HEOOXOIUMBIE
YeJIOBEKY JJisi TOJHOIICHHON >KM3HHM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbBIC
MaTEMaTHYeCKOM  JESITENbHOCTU: SCHOCTM M  TOYHOCTH  MBICIH, WHTYHIIHH,
MPOCTPAHCTBEHHBIX MPECTaBICHUN, CHOCOOHOCTH K MPEOI0JICHUIOTPY THOCTEIH;

* (QopmMupoBaTh KIIOUEBbIE KOMIIETEHIMM Yy4YallUXCid B paMKax IPEAMETHON 00jacTu
«MaremaTuka u HTHPOpMATHKaY;

" pa3BUBATh MOHATUHHOE MbILUIEHUS oO0yJaromuxcs ¢ 3I1P;

" OCYHICCTBJISITh KOPPEKIMIO TO3HABaTEIbHBIX MpolieccoB oOyvaronmuxess ¢ 3IIP,
HEOOXOIUMBIX /I OCBOCHUS IPOrPAMMHOT0 MaTepuasa o ydeoOHOMy IIpeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMK 00pa30BaTeIbHBIX JE(UIIUTOB BOCBOCHUHN
MPEIIECTBYIONIETO MTPOTpaMMHOro Matepuana y ooyuatommuxcs ¢ 3I1P u HegoctaTtkoB B
X MaTeMaTU4YE€CKOM Pa3BUTHUH;

= c(hopMUPOBATH YCTONYMBBIN HHTEPEC YUAITUXCS K IPEAMETY;

" BBISBJISTH U PA3BUBATh MATEMAaTUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.

OCHOBHBIE JINHUU COJIEPAKAHUS Kypca MaTeMaTHKU B 5—9 kiaccax: «Hucia u BEIYUCICHUSY,
«Anrebpa» («AnreOpandeckre BBIPAKECHUS», «YPABHEHHS] U HEPABEHCTBA»), «DYHKIUNY,
«I"'eometpust» («I'eomerpuueckue (GUrypbl M UX CBOMCTBay, «l3MepeHue reoMeTpuyecKux
BEJIMYUHY). JlaHHBIE TMHUYU pPa3BUBAIOTCS MapauIesIbHO, KaXk/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJJHAKO HE HE3aBHCHMO OJHA OT APYroi, a B TECHOM KOHTAKTE W B3aWMOJECHCTBUHU.
Kpome 31oro, ux 00beuHSET JIOrHYecKasi COCTABIIAIONIAs, TPAAULIMOHHO NPUCYIIAsi MAaTEMAaTHKE
Y ITPOHU3BIBAIOIIAS BCE MATEMATUUECKUE KYPChIH coiepxKaTenbHble TMHUU. CPOopMyIHpoBaHHOE
B @enepasbHOM TOCYAapCTBEHHOM 00pa30BaTENbHOM CTAHAAPTE OCHOBHOTO  OOIEro
oOpa3oBaHusi TpeOOBaHUE «YMEThb ONEPUPOBATH MOHATUSIMU: OMpEEICHIE, aKCHOMa, Teopema,
JI0OKa3aTEIbCTBO; YMEHUE PAClO3HABaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBaHMS, MNPUBOAUTH
MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUI» OTHOCHUTCS
KO BCeM Kypcam, a (OpMHUPOBAHHE JOTUYECKUX YMEHHM pachpenesisieTcs MO BCeM Tojaam
oOy4eHHs Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs.

Copeprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUsI paboydeit
MIPOTPaMMBI, pacTIpeeIEHHBIM TI0 TOJjaM O00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI
KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCaM O0ydaromuecs: o0paianich HEOAHOKPATHO,
yTOOBl  OBJAJCHWE MATEMAaTUYECKUMH TIOHSATUSIMH W  HABBIKAMH  OCYILIECTBIISIOCH
MOCJIEIOBATEIBLHO M MOCTYIATEIbHO, C COOIIOJIEHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKIIOYAIUCH B OOIIYI0 CUCTEMY MaTeMaTHUECKUX MpeacTaBieHuit ooyyatomuxcs ¢ 3I1P,
pactupsst U yrayonsis e€, oOpa3ys IpoUHble MHOXKECTBEHHBIE CBsI3U. OOIIME LEIn U3y4eHUs
yueOHOoro mnpenMera «Marematukay mpeactaBieHsl B [IpumepHoil paboueil mporpamme
OCHOBHOTO 00111eT0 00pa30oBaHMUsl.

Oco0enHocTH 0TOOPA M aganTalluM Y4eOHOI0 MaTepHaJia 10 MaTeMaTHKe

OOyuenue ydeOHOMY mpeameTy «MareMaTukay CTPOUTCS Ha CO3IaHUHM ONTUMAJIBHBIX



YCJIOBHHM JIJIsl yCBOCHUS TIPOrpaMMHOTro Matepuana ooydatonumucs ¢ 3I1P. bonbioe BHUMaHue
yaensieTcsi oT0opy yd4eOHOro marepuajia B COOTBETCTBUM C IPHUHLHUIIOM JOCTYIHOCTH TPHU
COXpaHEHUu o01Iero 0a30BOr0 YpPOBHS, KOTOPBIM JOJKEH MO COJEPKAHUI0 U 00beMy OBITh
afanTUpOBaHHBIM HJis1 oOyyatomuxcs ¢ 3[IPB cooTBeTCTBUU ¢ MX 0COOBIMU 00pa30BaTENbHBIMU
norpedHocTsiMU. Crieyer oOJeryuTh OBJIAJieHHE MaTepuasioM oOyyatromumucs ¢ 3I1P
MOCPEJICTBOM €r0 JETaNbHOTO OOBACHEHHS] C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPATHOM
TPEHUPOBKU B MPUMEHEHUU 3HAHWM, MCHOJB3Ys MPUEMbI aKkTyalu3aluu (BU3yajbHas OIOpa,
aMsITKa).

[IporpamMMa mpenycMaTpuBaeT BHECEHHE HEKOTOPBIX HM3MEHEHHI: YMEHBIIeHHE 00beMa
TEOPETUYECKUX CBEICHHM, BBIHECEHHUE OTIEIBHBIX TEM WIIMLENBIX PA3JE€iI0B B MaT€pUabl IS
0030pHOr0, 03HAKOMUTEJIBHOTO U3YUYEHUS.

MN3meHneHus nporpaMmmsl B 5-9 Kiaccax
Mamemamuxa 6 5 u 6 knaccax

B O3HaKOMHUTENBPHOM IUIAaHE PEKOMEHAYETCS M3ydaTh ciefyroume TeMbl: «Pumckas
Hymepauus», «PaBuble ¢urype», «lununap, konyc, mapy, «Kyo», «[IpsmoyroiasHbiii
napauienenuneny, «llepemenmenrne no KOOpAMHATHOM NPAMOW», «Moaynbp uncna», «Hucnossie
NpoMEeXKyTKH»;  «Macmradb»  (u3ywaercss B kypce «l'eorpadus»); «300paxkenue
reoMeTpUYeCKUX (Uryp Ha HEITMHOBAaHHOM Oymare ¢ HUCHOJIb30BAaHUEM LMPKYIS, JIMHEUKH,
YITOJIbHHMKA, TpaHcnopTupa», «nuHa oxpyxkHoctn», «llnomane kpyra», «llapannensHbie
npsamele», «llepnenaukynspasie npsambsie», «OceBas M LEHTpaJdbHas CHUMMETPUN» (M3ydaeTcs
B Kypce reomeTpun); «beckoHeuHble NEpPUOAUYECKHUE AEeCATUUHbIE ApoOu. JlecsaTuuHoe
puoIMKEHNE 0OBIKHOBEHHOU JpOoOM» (M3ydaeTcsi B Kypce ajreophl).

CrenyeT yMEHBIIMTH KOJMYECTBO YAacOB Ha cleayromue Tembl: «Pemenue normueckui
3agau», «JlnmHa otpeska», «llIkanwy, «PacnpenenutenbHbli 3aKOH YMHOXKEHUSD), «3aIlUCh
MPOU3BEEHUS C OYKBEHHBIMU MHOXKUTEIAMI, «IlocTpoeHnekoHpurypaiuii u3 yacteit npsmoit,
OKPYXHOCTH Ha HEJIMHOBAaHHOW W KieTdaroi Oymare», «Jllenutenu u kpatssle. IlpusHaku
neauMocTi», «Hambonpmmii oOnuiiienuTeb W HaumMeHbIlee oOiiee KpaTtHoe. JlemmMocTh
CYMMBI M IPOU3BEICHUS.

«IIpuBeneHue n1pobu K HOBOMY 3HaMeHaTtemo», «Haxo1eHue 4acT LeJIoro U eJI0romno ero
gactu». «OKpyIJIeHne NeCATUYHbIX Apodeii». «PemieHne 3agady nepebopoM BCeX BO3MOMKHBIX
BapuaHTOBY». «CocTaBieHne OYKBEHHBIX BhIPAXKEHUM 10 YCIOBHIO 3aaun». BeicBoOOIMBIINECS
4achl MOKHO HCTOJB30BaTh Ha MOBTOpPEHHUE (B Hayaje MKOHIE Y4EeOHOro roja), Ha U3y4eHUe
HanOoJiee TPYAHBIX U 3HAYUMBIX TeM: B V Kj1acce
— Ha pellleHHe YpaBHEHU, IpUBEACHHE IPOOM K HOBOMY 3HAMEHATEII0, YMHOKEHUE UCIICHHUE
JNECATUYHBIX Ipo0el, m3mepenue yrioB; B VI kimacce — JOEHCTBHUS C TMOJOXKUTEIBHBIMU U
OTPULIATENBHBIMU YUCIIAMU, PEIICHUE YPABHEHUN, CII0KEHUE U BBIYMTAHUE YUCET, COJEPHKALIUX
LETYI0 U IPpOOHYIO YacTh, HA YMHOXEHUE U I€TIEHUEOOBIKHOBEHHBIX APOOEH.

Anzeopa
B 03HaKOMHUTENBPHOM IUJIAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIUE TEMBI:
«ppanuronanpHbie uncia. [leiicTBUTEeNnbHBIC Yuciay, «CpaBHEHUE ICHCTBHTEIBHBIX YHCEI,
apudmeTnyeckue NEHUCTBUS C JOEHCTBUTENBHBIMH 4HclIaMny», «HaxoxxaeHue mpuOImKeHHBIX
3HAYEHHUM KBAJAPATHOTO KOpHs», «Teopema Buera», «Pemiennss ypaBHEHUI TPEThEN U YETBEPTOU
CTEIIECHEN PA3JIOKEHUEM HA MHOXUTENW», «DyHKIUA y=\/X u ee rpaduxy», «IlorpemHocts u
TOYHOCTb NPUOKEHUS», «UeTHbIe U HedeTHbIE QYHKIUNY, «DyHKIHS y=X"», « DyHKIUSA y=
ax?, ee rpa¢uk u cBoictea. ['padurm QpyHKUM y= ax? + N u y=a(x-M)?, «YpaBHEHHUE C ABYMS
NEePEeMEHHbIMU U ero rpaguk», «['paduueckuil cmoco® pemeHus CUCTEMBl YpaBHEHHI,
«M3o0OparkeHne 4YIEHOB apu(PMETUYECKOM M TIeOMETPHUYECKONM NPOrpeccHil TodykaMu Ha
KOOPJIMHATHOMIIIIOCKOCTH. JIMHENHBIN U SKCIIOHEHIMATIBHBIN poCT. CII0KHBIE TPOLIEHTHD.
Cneagyer yMEHBIINTh KOJMYECTBO YAacOB Ha H3ydeHHE TeM: «DopmyisD»,



«/lokazaTenbCTBO TOXIECTB», «JIMHEHOE ypaBHEHHE C JBYyMsI HEM3BECTHBIMMWY, «I'padux
JIMHENHOTO ypaBHEHUS C IBYMSI IEPEMEHHBIMIY, «I "paduyueckoe perieHne TMHEHHbIX YpaBHEHU N
U CHUCTEM JINHEWHBIX ypaBHEHMI», «CBOMCTBA KBaIpaTUYHON (DYHKITUN.

BricBOOOIMBIIIMECS YaChl PEKOMEHIYETCSl UCTIOJIb30BaTh: [ Jy4lleil mpopaboTKu Hanbosee
BAXHBIX TeM Kypca: «Pemenue ypaBHeHMiI», «Pemenue cucrem ypaBHeHU», «COBMECTHBIE
neicTBuA ¢ apodsmmy», «lIpumeHeHne CBOWCTB apu(pMETHYECKOrO KBAaJPAaTHOTO KOPHS»; Ha
MOBTOPEHHE, pEIIEHUE 3aJad, MPeoOpa3OBaHHE BBIPAKECHHUHA, a TAKXKE Ha 3aKpeIUIeHHe
M3yYEHHOI'0 MaTepuania.

T'eomempusn

CreyeT OCHOBHOE BHUMAHUE YAECIUTh MPAKTUYECKOW HAIMPABICHHOCTH Kypca, HCKIIIOUUB U

YOPOCTUB HauOoJiee CIOXKHBIA JUIsi BOCHPUATHS TeOpeTHdYeckuil Marepuan. Ha ypoxkax
r€OMETPUN HEOOXOIMMO MAKCUMAJIbHO MCIOJIb30BaTh HANISAHBIE CPEACTBA OOyUEHHUsI, OOJbIIE
MPOBOANTH MPAKTHUECKUX pabOT C ydalluMHCs, pemaTs 3aaa4i. CTpoUTh pelieHue 3a1ad mnpu
MTOCTOSIHHOM OOpal€HUy K HAaIJISIIHOCTU — PUCYHKAM U YEPTEKAM.
O3HAaKOMHUTENBHO NaTh TeMbL: «TeopemMbl M J0Ka3aTeabCTBO. AKCHOMBDY, «Jl0Ka3aTenbCTBO
OT IPOTUBHOIO», «CyIlleCTBOBAaHUE M E€IMHCTBEHHOCTh INEPHEHAMKYJIApA K IpsMoi», «Merox
reOMETPUYECKHX MecT», «MeTton yaBoeHus Mmeauanb», «Teopema @aneca um Teopema O
IIPONOPLIMOHAIBHBIX OTpE3Kax», «llentp Macc TPEYTOJILHUKAY, «3menenune
TPUTOHOMETPUUECKUX QYHKIIUN MPU BO3PACTAHUUYTIIA», « DOPMYJIBI JUIsl paJyCOB BIIMCAHHBIX U
ONMCAaHHBIX  OKPYXHOCTEM NPaBUJIBHBIX MHOTOYTOJIBHUKOBY», «YPAaBHEHHE IPAMON»,
«/IBmxenne», «CBoricTBa ABMKEHUA», «Teopema 0 MPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O
IIPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOpPEMA O KBaJIpaTe KacaTeJIbHON.

Crnenyer yMEHBIIWTh KOJMYECTBO 4YAaCOB Ha u3yueHuEe TeM: «CHUMMETpUYHbIE (UTYDBHI.
OcHOBHBIE CBOMCTBa OCEBOM cUMMETpum», «lleHTpanbHas cummertpus», «llapamnenbHblii
nepenocy, «lloBopor», «IIpeobpasoBanue nogodbus. Ilogodue COOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 3a/laul Ha TOCTPOCHUE C IMOMOIUBID LUPKYJId W JHUHEHKW», «/lekapToBbI
KOOpJIMHATBl ~ Ha  IUIOCKOCTW»,  «Pemenue TpeyrompHukoBy, «llomobue  duryp».
BricBOOOIMBIIIMECS YAChI HCTIOIB30BATh HA PEILICHUE 33]1a4 U IOBTOPEHHE.

IIpuMepHbIe BUIBI AesTeJIbHOCTH 00y4aromuxcs ¢ 3I1P, 00yciaoB/ieHHbIE0COOBIMH
o0pa3oBaTeibHBIMHU MOTPEOHOCTAMH U 00eceYuBaAKOIIMeE
OCMBICJICHHOE 0CBOEHHE COJIePKAHNH 00PA30BaHUA MO MPeIMeTy
«MaremaTtuka»

Conmepxanue BHUIOB JnesATenabHOCTH oOyuwatoumuxcs c¢ 3IIP ompenensiercs ux ocoObMH
oOpazoBarenbHbIMU TOTpeOHOCTAIMU. [ToMHMO mmpoko ucnosbzyemsix B OOIT OO0 oOmux st
BCEX 00YYaIOIUXCSl BUJIOB JIEATEILHOCTH CIEIYET YCUIIUTh BUBI I€ATEIbHOCTH crieu(UUHbIC
Ul JAHHOW KaTEeropuu JeTeill, O0O0ECIEeUMBAIOIIUE OCMBICICHHOE OCBOEHHUE COIECpPKAHUS
0o0pa3oBaHus IO IPEIMETY: YCUIICHUE MTPEAMETHO-ITPAKTUYECKOM NEATETbHOCTH C aKTUBU3ALMEH
CEHCOPHBIX CHCTEM; 4YEpeJOBaHWE BHUIOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX PA3JIUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepHasa ¢ ONIOPOX Ha AITOPUTM; IIOLIArOBOCTH)» B U3YYEHNUH
MaTepuasa; UCIOJIb30BAHHUE JOMOJHUTEIBHON BU3yaJbHOM OMOPHI (CXEMBI, 1a0JIOHBI,0NIOPHBIE
TaOJIMIIbI); pEYEBON OTUET O MPOIIECCE U PE3YJIbTaTe ACSITEIbHOCTH; BHIIIOJIHEHUE CIEIIUAIbHBIX
3aJlaHull, 00ECTIeUNBAIOIINX KOPPEKIUIO PETYNIALNNA YIeOHO-TT03HABATEIbHON AESITEIbHOCTU U
KOHTPOJIb COOCTBEHHOTO pe3yJbTara.

[TpumepHas TemaTuuecKkas u TepMUHoOJIorHueckas jiekcuka coorerctsyer OOIT OOO.

Jnsa obyuaromuxcs ¢ 3IIP cyliecTBEHHBIM SIBISIOTCS MPUEMBI pabOThl C JIEKCHUYECKUM
mMaTepuaioM o npeamerty. [IpoBoaurcs cnennanpHas padoTa 10 BBEICHUIO B aKTUBHBIH CII0Baph
oOy4aroluxcsi COOTBETCTBYIOIEH TEPMUHOJOTUMU. V3yuaemple TEepMHUHBI BBOJATCS Ha



MOJINCEHCOPHOM OCHOBE, 00s3aTrelbHa BH3yallbHAs TOJJCPKKA, aITOPUTMBI pPabOTHI C
OMpEeICICHUEM, OTIOPHBIE CXEMBI JIJI51 AKTyaTU3alMU TEPMUHOIOTUH.

MecTto yueOHOro npeamera «MareMaTuKa» B Y4eOHOM IJIaHe

B coorBerctBuM ¢ @enepaibHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM
OCHOBHOI'O 001Iero oopa3oBaHusi ydyeOHbIN mpeameT «Maremathka» BXOIUT B MPEIMETHYIO
obnacth «MaremaTuka u WHGOpPMATHKA» U SABISIETCA 00sS3aTeNbHBIM JUId u3ydeHus. B 5-9
Kjlaccax y4deOHbIM npeamer «MareMaTvka) TpPaJullMOHHO HM3ydaeTcs B paMKax CIEAYIOIIMX
y4eOHBIX KypcOB: B 5-6 Kitaccax — Kypca «Marematnkay, B 7-9 Kitaccax — KypcoB «Anredpa» u
«I"eomeTpus».

Hacrosiiieit mporpaMmoii npenycMaTpuBaeTcs BbIACICHUE B YUYEOHOM ILJIAaHE HAaW3YUYCHHE
MaTEeMaTHKH B 5—6 Kjaccax 5 yueOHBIX YacOB B HEJIENIO B TEUCHHE KaXI0T0 roa o0ydeHus, B 7—
9 knaccax 6 yueOHBIX 4aCOB B HEJICNIO B TEUCHHE KaKI0T0 rojia 00ydeHus1, Bcero 952 yueOHbIX
yaca.

Conepsxkanue yueOHOTO npenmMera «MaremaTukay, MpeAcTaBiIeHHOE B pabouell mporpaMme,
cootBeTcTBYeT ®I'OC OOO, [IpumepHOii OCHOBHOM 00pa30BaTEIbHON MpOrpaMMe OCHOBHOTO
obmiero oopazoBanus, [IpumepHOil aganTHPOBAaHHONW OCHOBHOM 00pa3oBaTeIbHOW MporpaMMme
OCHOBHOI'0 00I1Ier0 00pa3zoBaHusl 00YHarOUIUXCS C 3a1€PHKKON ICUXHUUYECKOTO pa3BUTHSL.

Temarnueckoe TIaHUPOBaHKE YUEOHBIX KypCOB M peKOMEHAyeMoepacpeaeneHne yaeOHOTo
BPEMEHU I M3YYCHHS OTACIBbHBIX TEM, MPEJIOKEHHBIE B HACTOSIICH IMporpamme, HaJo
paccMaTpuBaTh Kak MNPUMEPHBIE OPUEHTUPHI B IOMOIIL COCTABUTENIO aBTOPCKOM pabouei
MporpaMMbl M TPEXKJE BCEro Y4yuTenro. ABTOp pabouell MmporpaMMbl BIpPaBe YBEIUYUTH
MPEIIOKEHHOE YUCIIO YYEOHBIX YacOB Ha TEMbI, TpeOyromue 0oyiee NIUTEIHHOTO N3YYCHUS
oOyuarorumucss ¢ 3[1P, uiam yMeHBIIUTH KOJIMYECTBO YacOB Ha TEMbl, H3y4yaeMble Ha
03HAKOMUTEIFHOM ypOBHE. JIOMyCTUMO TaKke JIOKAJIbHOE TIepepaclpe/IeIiCHIE U MepecTaHOBKa
AJIEMEHTOB COJIEp’KaHMsI BHYTPU JAaHHOTO kiacca. KoaudecTBO MpPOBEpOUYHBIX padboT
(TeMaTHYEeCKUH W WTOTOBBI KOHTPOJIbh KadyecTBa YCBOCHHUS Y4E€OHOTO Marepuaja) W WX THUI
(camocTosTeTbHBIC M KOHTPOJIbHBIE PAOOTHI, TECTHI) OCTAIOTCS HA YCMOTPEHHUE YUHUTENS. Tarkke
YYHTEIb BIPABE YBEIMUNUTD W YMEHBIITUTH YHCIIO YUeOHBIX YacOB,0TBEAEHHBIX B [IpumepHO
paboueil mporpamme Ha 00OOIEHHE, MOBTOPEHHUE, CUCTEMATU3AIMIO 3HAHUN O0y4YarolIuXxcsl.
EAauHCTBEHHBIM, HO TPUHIMIHATBPHOBAKHBIM KPUTEPUEM, SIBISICTCS JOCTIKEHHUE PE3yIbTaTOB
oOy4eHwMs, YKa3aHHbBIX B HACTOSAIICH TPOrpaMme.

Hean n3yyenus yueOHoro kypca «Marematuka. 5-6 kiaccb»

[IpuopuTeTHBIMU TEISIMU 00yUEHUS MaTEeMaTHKE B 9—06 KJlaccax sSBJISTFOTCS:

" mIpojoSKeHUE (POPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHUYECKUX TMOHATHH (YHCIIO, BEIMYMHA,
reomeTpuyeckas ¢urypa), oOecneurBaOIINX MPEEeMCTBEHHOCTh U IMEPCIEKTUBHOCTh
MaTEeMaTUYECKOro 00pa3oBaHus 00yUaIOIUXCS;

" pa3BUTHE HHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOcoOHOCTel oOyuaromuxcs ¢ 3I1P,
NIO3HABATEJIbHON AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, MHTEpeca K HU3YUYEHHIO
MaTeMaTHKH;

* moxaBeneHue oOydaronuxcss ¢ 3[IP Ha AOCTYMHOM [Jii HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHUKU U OKPYKAIOLIETO MUPA;

* dopmupoBaHre  (PYHKIIMOHAIHHOW  MATEMaTHYECKOM  TPaMOTHOCTH:  YMEHUS
pacno3HaBaTb MaTE€MaTHUYECKHE OOBEKThl B PEATBbHBIX IKU3HEHHBIX CHUTyalUsX,
MPUMEHSITh OCBOCHHBIE YMEHHSI [JIsl PEUICHUS MNPAKTUKO-OPUEHTUPOBAHHBIX 3a/ady,
MHTEPIPETUPOBATh IOJYUYEHHbIE pE3ylbTaThl W OLEHUBATh KX HA COOTBETCTBHE
IIPAKTUYECKON CUTYaALIUH.

OCHOBHBIE JHHHH COJEpXKaHUS Kypca MaTeMaTWKH B 5—6 kiaccax — apudmeTHdeckas u



reoMeTpuyecKas, KOTOpbIe Pa3BUBAIOTCS MapajuIeIbHO, KaKasi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAKTE€ U B3aHMMOJCHCTBUU.
Taxxe B Kypce MIpOUCXOIUT 3HAKOMCTBO € JIEMEHTaMU aJIreOpbl U ONHUCATENbHON CTATUCTUKH.

N3ydeHnue apupMeTnueckoro MmaTepuana HaUMHAETCsl CO CUCTEMAaTU3aLUU U pa3BUTHS 3HAHUN
O HaTypaJbHBIX YHUCIAX, MOJYYEHHBIX B HAa4aJIbHOM IIKoje. IIpu 3TOM coBeplIeHCTBOBaHUE
BBIUUCIUTEIHON TEXHUKU U (POPMUPOBAHME HOBBIX TEOPETHUECKHX 3HAHMHA COYETAETCs C
Pa3BUTHEM BBIUYMCIUTENBHONW KYJIbTYPhl, B YACTHOCTH C OOYyYE€HHEM IMPOCTEUIIMM HpHEMam
MPUKUJKH U OLICHKU PE3yJIbTaTOB BbIYKMCICHUN. MI3ydueHne HaTypaabHbIX YHACEN TPOJIOJIKAETCA B
6 K1acce 3HaKOMCTBOMC HaYaJIbHBIMU MOHSATUSMU TEOPUH JIETUMOCTH.

Jpyroit kpymHbIii OJOK B COAEp>KaHUM apu(METHYecKOr JTUHUM — 3T0 JIpobu. Hauamo
U3y4YeHUs OOBIKHOBEHHBIX U JIECSITHYHBIX APOOEH OTHECEHO K 5 Kilaccy. DTO MEpBbIM 3Tall B
OCBOCHHMH APOOEil, KOIr/a NPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU WJIESMHU, MOHATUSIMH TEMBI.
[Tpu 3TOM paccMoTpeHre OOBIKHOBEHHBIX ApOOEil B MOJIHOM 00BbEME NMPEAIIECTBYET U3YUECHUIO
JECSITUUHBIX 1po0eH, uyTo 1enecoo0pa3HO ¢ TOUKU 3PEHUS JIOTUKU U3JI0’KEHUS YUCIIOBOM JINHUM,
KOIJla IpaBuja JAEUCTBUN C AECATUYHBIMU JPOOSIMM MOXHO OOOCHOBATH YK€ H3BECTHBIMHU
QITOPUTMAMH  BBINIOJIHEHUSI JEHCTBUM C OOBIKHOBEHHBIMU JIpOOsSMHU. 3HAKOMCTBO C
JOECITUUHBIMM  APOOSMHM  pPAaCUIMPUT BO3MOXKHOCTM JUIsl TOHMMaHUs  OOy4YarolUMUCS
IIPUKJIAAHOTO IIPUMEHEHUs HOBOW 3allMCHU MNPU H3YYEHHHM JAPYTHX [PEAMETOB U IpHU
MPAKTUYECKOM HCIoib30BaHnu. K 6 kimaccy OoTHECEH BTOpOM 3Tam B M3yueHUHU ApoOeH, rie
MIPOUCXOJUT COBEPILICHCTBOBAHUE HABBIKOB CPAaBHEHHUS U MpeoOpa3oBaHUs IpoOeid, OCBOECHUE
HOBBIX BBIYHMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIYMCICHHUW, B TOM YHCIE
3HAYECHUN BBIPAKEHUM, COAEpPKAIMX U OOBIKHOBEHHbBIC, U JIECSITHUYHbBIE JPOOH, YCTAHOBICHUE
CBSI3eM MEXIy HHMH, pAaCCMOTpPEHHE MPUEMOB pEIIeHus 3a1a4d Ha npobu. B Hauane 6 kmacca
MIPOUCXOIHUT 3HAKOMCTBO C IMOHATHUEM IMPOLICHTA.

OCcoOEHHOCTBIO M3YyUYEHHUSI MOJOKUTEIbHBIX U OTPULIATEILHBIX YUCEN SIBISIETCS TO, YTO OHM
TaK)K€ MOTYT paccMaTpHUBAaThCs B HECKOJBKO 3TamoB. B 6 kjacce B Hauane M3ydyeHHUS TEMBbI
«ITonoxxutenpHble U OTpULATENbHBIE YHCIa» BblAenseTcs noarema «Llensie uncnay, B paMkax
KOTOpPOM 3HAKOMCTBO C OTPULIATENILHBIMU YHUCIAMU U JACUCTBUSMU C TOJIOKUTEIbHBIMH U
OTpULIATEIBLHBIMHU YHCIAMHU IPOUCXOAUT HA OCHOBE COAECPKATEIBHOTO MOAX01a. ITO MO3BOJISIET
Ha JJOCTYITHOM YpOBHE IMO3HAKOMUTH YUYAIINXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHATHSIMHU
TE€MbI, B TOMUYHCJI€ U C MPaBWIAMH 3HAKOB MpPHU BBHINOJHEHUU apUPMETUUYECKUX JACHCTBUM.
N3yuyeHune paiioHaIbHBIX YMCET Ha 3TOM HE 3aKOHUMTCS, a OyAEeT MPOJ0JIKEHO B Kypce ajireOpbl
7 Kjacca, 4YTO CTAaHET CIEAYIOIIUM IPOXOJOM BCEX NPHUHIMIHAIBHBIX BOPOCOB, TEM CaMbIM
pazfesieHue TpyOHOCTeH oOJjeryaeT BOCIPUSATHE MaTepuaia, a paclpeliesieHHe BO BPEMEHHU
CHOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu 0OydeHnn pemeHnIo TEKCTOBBIX 33Ja4 B 5—6 KJlaccaxX UCIOJB3YIOTCS apuMeTnyeckue
npuémsl perieHus. TekcToBble 3a7aun, pelraeMbie P OTPAOOTKE BHIYMCIUTEIBLHBIX HABBIKOB B
5—>6 KJ1accax, paccMaTpUBAIOTCS 33JJa4M CIEAYIOIIMX BUIOB: 33/1a4d HA ABUKEHUE, HA YaCTH, HA
MOKYIIKH, Ha pa0OTy ¥ IPOU3BOIUTENLHOCTD, HA MIPOLIEHTHI, HA OTHOIIEHHUS U ITponopiuu. Kpome
TOro, oOyyaromuecss 3HAKOMSTCA C MNpUEMaMM pEIIeHUs] 3aJad mnepedopoM BO3MOXKHBIX
BApUAHTOB, y4aTcsi paboTaTh ¢ HUHPOpPMALIMEH, IPEICTaBIIEHHOHN B (popMe TabIuIl Wik Auarpamm.

B paboueit nporpamMmmMe npeaycMoTpeHo (OpMUPOBAHKE MTPOTEIEBTUUECKUX alreOpandyecKux
IpeACTaBIeHU. bykBa Kak CHMMBOJI HEKOTOPOTOYKCJIa B 3aBUCUMOCTH OT MAaT€MaTH4E€CKOro
KOHTEKCTa BBOAMTCS MOCTENEHHO. bykBEHHAasi CUMBOJIMKA HIMPOKO UCIIOJIB3YETCS MPEKIAE BCETO
IUIA 3alMCHU OOLIUX YTBEPKICHUN M MpeioKeHUl, (GopMyll, B YaCTHOCTU JII BBHIYMCICHUS
r€OMETPUYECKHUX BEJIUYHH, B KAUECTBE «3aMECTUTENSD YUCIA.

B kypce «Marematuku» 5—6 Kj1acCOB NPEACTABIICHA HAIJISAHAS T€OMETPHs, HalpaBiICHHAs
Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMsI, M300pa3UTEIbHBIX
YMEHUN. DTO Ba)KHBIM 3Tall B U3yYEHUU F€OMETPUHU, KOTOPBII OCYIECTBISETCS HA HArJSAHO-
IPAaKTUYECKOM YPOBHE, OIIMPAETCS HAa HAIJIAAHO-00pa3HOe MbIIIIEHHE 00ydaromuxcs. bospmas



pOJIb OTBOJUTCS MPAKTHYECKOW JIE€ATEIbHOCTH, OMNbITY, 3KCIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyuaromuecs 3HaKOMSITCSI C TEOMETPUUECKUMHU (PUTypaMu Ha MIIOCKOCTH U B MPOCTPAHCTBE, C
UX MPOCTEUIIUMHU KOH(PUTYpaALMIMH, y4aTcsd M300pakaTh UX HAa HEJIMHOBAHHOM M KJIETYATOU
Oymare, paccMaTpHBAaIOT HMX MpOCTeiIIMe CBOHCTBAa. B mporecce u3ydeHUs HariasiAHOU
reOMETpPUHU 3HAHUS, TIOJyUYCHHbIE 00yUYalOIUMUC B HAYaJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCA U
PACHIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMYy IUIaHy B 5—6 KiaccaXx U3ydaercss HMHTETPUPOBAHHBIA MPEIMET
«MaremaTuka», KOTOPBIA BKJIIOYACT apu(PMETUUECKUN MaTepHal U HATJSIIHYI0 TEOMETPUIO, a
TaK)X€ MPOIEIEBTUYECKHE CBEJECHUS U3 alreOpbl, 3JEMEHTHIJIOTMKH M Hayajla ONHCATEIbHON
CTaTUCTHUKHU.

VY4eOHbIil TU1aH HA U3yYEHHE MAaTEMAaTUKH B 5—6 KjlaccaX OTBOJUT HE MEHEe 5 yUeOHbIX 4acOoB
B HEJIEIIIO B TEUEHUE KaXKA0r0 rojia o0y4ueHusi, Bcero He MeHee 340 yueOHBIX 4acoB.

Hesu uzyyeHust yaeOHOro Kypca «AJjreopa. 7-9 kiaccbi»

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOWM IIKOJBI: OHAa OOECIeYMBAET
W3YyYCeHHUE APYTUX TUCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TAaK M T'YMAHUTAPHOTO IUKIIOB, €€
OCBOEHHE HEOOXOIUMO /ISl MPOIOJDKEHHs] 00pa30BaHMs UB MOBCEAHEBHON KHU3HU. Pa3zButune y
oOydaromuxcsi HAyYHBIX MPEACTABICHUN O MPOUCXOXKICHHWU W CYIIHOCTH ajredpandecKux
abcTpakiuii, cnoco0e OTpakKeHHUs] MAaTEMATUYECKOWMHAYKOW SIBIEHUIN U MPOLECCOB B MPUPOJE U
oO1iecTBe, PO MaTeMaTH4YECKOr0 MOJEIUPOBAHUS B HAYYHOM IO3HAHUU U B IPaKTUKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAUECTB MBILUIECHUS, HEOOXOAUMBIX
IUIA aJlanTalii B COBPEMEHHOM LudpoBoM obOmectBe. M3ydeHue anreOppl €CTECTBEHHBIM
oOpazoMobOecnieunBaeT pa3BUTHE YMEHUS HaOJt01aTh, CPABHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTHU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JEeNCTBUS U BBIBOJIBI, (GOpMYyJIHpOBaTh yTBEpKAeHUsI. OCBOEHHE Kypca anredpbl obecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUs OOYyYalomUXCs: OHW HCHOJB3YIOT JEAyKTHUBHBIE U
WHAYKTUBHBIE PAacCyKIEHUS, 0000IIeHNE U KOHKPETH3AIIHIO0, a0CTparupoBaHUE M aHAJIOTHIO.

OOyuenue anredpe mpearnoiaraeT 3HAYUTENIbHBIA 00BEM CaMOCTOATEILHOU NESITEIHbHOCTH
oOy4Jaronuxcsi, I03TOMYy CaMOCTOATENIbHOE PEIICHHE 3a]1a4 €CTECTBEHHBIM 00pa3oM SIBIsETCA
peanuzaruei 1eaTeIbHOCTHOTO MPUHITUIIA 00yUYCHHUS.

B cTpykType mporpammel yueOHOTro Kypca «AnreOpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJepKATeIbHO-METOANYECKUEe TUHUM: «Huclia UBBIYUCIECHU»; «Anredpanyeckue
BEIpOKCHHS», «YpaBHCHHS U HepaBeHCTBay; «DyHkuum». Kaxnad 3 3TUX comaepKaTesbHO-
METOJIMYECKUX JIMHUN Pa3sBUBAETCSA HAMPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, €CTECTBEHHBIM
o0pa3oM meperuieTascb U B3aUMOJICUCTBYS C APYTMMU €ro JUHUSMU. B xone u3yueHus kKypca
oOydaronuMcsi  TPUXOAMTCS  JIOTUYECKH  pacCykJaTh,  MCIOJb30BaThb  TEOPETHKO-
MHOKECTBEHHBIN s3bIK. B CBsI3u ¢ 3TUM 1iesieco00pa3HO BKIIOYUTH B MPOTPAMMy HEKOTOpPHIE
OCHOBBI JIOTMKH, NMPOHU3bIBAIOIINE BCE OCHOBHBIE pa3fesibl MAaTeMaTHYECKOr0 0Opa30BaHUs U
CIIOCOOCTBYIOLIME OBIAJCHUIO OOYYAIONIMMUCS OCHOB YHHUBEPCAIBHOIO MAaTEeMaTHUYeCKOIro
a3plka. TakuM 00pa3oM, MOXXHO YTBEpXKAaTh, YTO COAEPKATEIbHOW U CTPYKTYpHOU
0COOEHHOCTBIO Kypca «AnreOpay» sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copnepxanne TMHUM «HuCa U BBIYACIEHUS» CIY)KUT OCHOBOM ISl TaJbHENIIEr0 U3yYEHHUS
MaTEeMaTHKH, CHOCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS  JIOTHYECKOTO  MBIIUICHUS,
(GbOpMUPOBAHUIO YMEHUS TMOJIb30BATHCS AITOPUTMaMH, a TaKKe MPUOOPETECHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOAMMBIX I TIOBCETHEBHOM XKM3HU. Pa3BUTHE MOHATUS O YHCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMM M UPPANUOHATIBHBIMU  YHCIaMH, (OPMHUPOBAHUEM
IIPEICTABICHUNA O JEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHUS YU CIOBOM JIMHUU OTHECEHO K



cTapleMy 3BeHy 0011erooopa3oBaHus.

Copepxanue IByX anreOpandecKkux JMHUN — « AredpandecKue BhIpaXeHUs» U « Y paBHEHHS U
HEpaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHIO y OOYHYAIOLIMXCS MATEeMAaTUYECKOro ammnaparta,
HEOOXOIUMOTrO JJisi peIleHus 3aJady MaTeMaTUKH, CMEXHBIX TPEAMETOB U TMPAKTUKO-
OPHEHTUPOBAHHBIX 3a7ady. B OCHOBHOW IIKOJIe Y4eOHBIH Marepuasg TPYNIUPYETCs BOKPYT
palMOHANBHBIX BBIpAKEHHUH. Anredpa IEMOHCTpPUPYET 3HAUEHHUE MATEMATHKH KakK S3bIKa IS
MOCTPOCHUS MaTeMaTHYECKUX MOJIENed, OMMCaHUs MPOIECCOB U SIBICHUIN peanbHOro mmpa. B
3a7aun 00y4YeHHs ajredpe BXOAST TakkKe JalbHelIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHUS,
HEOOXOIMMOT0, B YaCTHOCTH, Ui OCBOCHHs Kypca MH(POPMATHUKH, M OBJIaJCHHE HaBBIKAMU
JeyKTUBHBIX paccykaeHuid. [IpeoOpa3oBanue cHMBOJIBHBIX ()OPM BHOCHUTCBOM cCrielM(PUUECKUit
BKJIaJl B Pa3BUTHE BOOOPAXKEHUS, CTIOCOOHOCTEN KMaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHAIBHO-TpapUUECKON JJUHUM HALlEJIEHO Ha MOJyY€HHUE IKOJIbHUKAMU
3HaHUH 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTH4eCKO MOJENH JIsl OIIMCAaHUs U HCCIIeI0BaHUS
pa3HO-00pa3HbIX MPOLIECCOB U SIBIECHUI B NpHpojie u obmecTse. M3ydueHne 3Toro mMarepuania
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS YMEHUS MCHOJIb30BATh PAa3IUYHbIC BhIPA3UTEIbHbIC
CPEICTBA sA3BbIKA MAaTEMATHKH — CIIOBECHBIE, CUMBOJIMUYECKUE, rpapuuecKkre, BHOCUT BKJIaa B
(dbopMUpOBaHNE MIPEICTABICHHUA O POJIM MATEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4eOHOMY IUIaHY B 7-9 KJlaccax  H3ydaeTcs
yueOHbIIl Kypc «Ainredpa», KOTOpbIM  BKIIOYAET  CIEAYIOIIME OCHOBHBIC  pa3Jielibl
comepxkanusi: «Yucima M BBIUHCICHUS», «ANreOpanvyeckue BBIPAXKCHUS», «YPaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

YueOHbIl M1aH Ha U3yueHHue anreOpel B 7—9 kiaccax OTBOAUT HE MeHee 3 yueOHBIX 4acoB B
HEJICNI0 B TEYCHHE KaXXJIO0To rojaa OOy4YeHHs, BCEro 3a TpU rojga oOydeHus — He meHee 306
y4eOHBIX YaCOB.

esin n3yyeHus y4e0HOro Kypca

Oo6mue nenu uzydeHus: yueonoro kypca «I'eomerpus» npencrasiens B [IOOIIOOO. Ouu
3aKJII0YAIOTCS, TMPEXKIAE BCEr0 B TOM, YTO HA YpOKaxX TE€OMETPUH OOYyYarouuics Y4YUTCS
MPOBOAUTH J1I0KA3aTENIbHBIE PACCYKIICHUS, CTPOUTD JIOTUYECKHE YMO3AKIIOUEHHUS, JOKa3bIBaTh
HUCTUHHBIE YTBEPKACHUS U CTPOUTHh KOHTPHPHUMEPHI K JOKHBIM, POBOJUTH PACCYKIACHUS «OT
MPOTUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBaTH OOpaTHBIE yTBepkacHUs. B
OOy4eHHM YMEHHMIO PAaCCYX JaTh COCTOMT Ba)XHOE BOCIUTATEIHLHOE 3HAYCHUE W3YYCHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MAaTeMaTUYECKOM IKOJIE.

Btopoii 1enpio u3ydeHus Te€OMETPUM SBIISETCS HUCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpU
pelIeHnH KaKk MaTeMaTHYeCKUX, TaK ¥ MPAKTUYECKUX 3a]1a4, BCTPEUAIOIINXCS B peaTbHOM KU3HHU.
DTOMY COOTBETCTBYET BTOpAsl, BHIYUCIUTEIbHASJIMHUS B U3yUYCHUM F€OMETpPUHU B Iikosie. Jliis
ATOTO YUMTENII PEKOMEHIyeTCs TMOoA0upaTh 3ajJauyd MPaKTHYECKOro XapakTepa Ui
paccMaTpUBaEeMbIX TE€M, YUYUTh OOYyYArOIIUXCS CTPOUTh MAaTEeMaTUYECKHE MOJICNIA pPeaIbHBIX
KU3HEHHBIX CUTYallui, MPOBOAUTH BHIYMCIICHUS W OILICHUBATh aJ€KBATHOCTh IOJIYYEHHOTO
pesynbrara. KpailHe BaxHO NOMUYEPKUBATH CBSI3U TE€OMETPUU C JIPYTHUMHU MpPEeIMETaMU,
MOTHUBUPOBATh  MCIOJB30BaTh  OMNPEACIICHUS TeOMETpUUeCKHX (Guryp W  TOHSTHH,
JEMOHCTPUPOBAThH MPUMEHEHHE MMOTYYEHHBIX YMEHUH B QU3HKE U TEXHUKE. DTU CBI3MHANOOJIEe
SPKO BUJIHBI B TeMax «BekTopel», « TpUroHoMeTpuuecKue COOTHOIICHUS,

«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo y4eOHOMY TUIaHy B 7-9 KJlaccax M3ydaercs
yaeOHbIi  Kypc «l'eomeTpusi», KOTOPBIA BKJIIOYACT CICAYIONINE OCHOBHBIE DPa3eiibl
conepxkanusi: «l'eomerpuueckre (GUIyppl U UX CBOMCTBa», «VI3MepeHue reomMeTpuyecKux
BEJIMYMH», a Takke «JlexkapToBbl -KOOpPAMHATHI HAa IUIOCKOCTHY», «BeKTophl», «JlBHkeHus
riockoctu» U «IIpeoOpazoBanust moago0us».

VYyeOHblii MJ1aH NpeaycMaTpUBaeT U3yYeHHE TeOMETPUM Ha 0a30BOM YpPOBHE, UCXO[IS U3 HE
MeHee 68 yueOHBIX YacoB B yueOHOM T'OJly, BCEro 3a Tpu rojia o0yueHust — He MeHee 204 Jacos.

Conepkanue yueOHOro Kypca (mo rogamM o0y4eHus )

5 KVIACC

Hamypanvusle uucna u Hyap

Harypansnoe uucino. Psag vatypansubix uncen. Yucno 0. M3o0paxeHue HaTypalbHBIX
Yyucesl TOYKaMU Ha KOOPJUHATHOM (YUCIOBOM) IPSIMOA.

[lo3unMonHas cucreMa CUUCIEeHUs. Pumckas wymepayus xax npumep HeNO3UYUOHHOU
cucmemvl cuucaenus’. JlecATHUHas CHCTEMA CYUCIIEHHMS.

CpaBHEHHE HATypalbHBIX YHCEN, CPaBHCHHE HATYPAIBHBIX YUCET C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpYTJIEHUE HATYPAIbHBIX YHCET.

CnoxeHre HaTypaJdbHBIX YHCET; CBOMCTBO HYJSI TpPHU CIOXKCHUU. BblunmTaHue Kak
NercTBUEe, 00pAaTHOE CIIOKEHHUIO. Y MHOXKEHHE HATYPAJIbHBIX YHCEIT; CBOMCTBA HYJIS U €AMHUIIBI
npu yMHOXeHuu. JleneHue kak nedcTBue, 0OpaTHOE YMHOXKEHHI0. KOMIOHEHTHI JeHCTBUIA,
cBs3b MeXy HUMH. [IpoBepka pesynbTaTta apudmeTudeckoro AeiictBus. [lepemecturenbHoe u
coueTaTeIbHOEe CBOMCTBA (3aKOHBI) CIIOXKEHUS U YMHOXEHUS, pacnpedeiumesibHoe C8OUCHBEO
(3aKOH) YMHOMCEHUSL.

Hcrnonp3oBanne OykB 111 0003HAYCHHS HEM3BECTHOTO KOMITOHEHTA W 3alHCH CBOWCTB
apupMETUIECKUX JEHCTBUIA.

Henumenu u kpamuvie yucia, paznoxeHne Ha MHOXHUTENHU. [IpocThie U cocTaBHBIC YKCTA.
Ipusnaxu oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CremeHb C HaATypajdbHBIM TIOKa3aTelieM. 3aluCh YWCiIa B BHUAC CYMMBI Pa3psIHBIX
CJIaraeMbIX.

HucnoBoe BbIpaxkeHHE. DBpluMcCieHHEe 3HAYEHWW YMUCIOBBIX BBIPAKECHUN; MOPSAIOK
BBITIOJIHEHUS  JeWcTBUil. lcmoynb3oBaHWME TIPU  BBIYMCICHHUSIX TEPEMECTUTEIBHOTO U
COUYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS, pacnpedeiumenbHo20 C8otUCmea
VMHOMCEHUSL.

Jpodu

[IpencraBienue o npodu KaK crocobe  3amucu YaCTH BEJIMUUHBI.
OObikHOBeHHBIE JpoOu. [lpaBunbHBIE W HenmpaBwiIbHBIE Jpobu. CMemanHas JIpoOb;
MIPEICTABIICHUE CMEIIIAHHOW IPOOH B BHJIC HETIPABMIIBHOW IPOOH ¥ BBIICIICHUE IIEJIONYACTH YK CIIa
W3 HEMpaBUJIbHON npobu. M3o00pakeHue apoOeil ToukamMu Ha 4YuciIoBOM mpsimoi. OCHOBHOE
cBOMCTBO ipoou. Cokpawernue opobeti. [Ipusedenue opoobu k nHogomy 3namenamento. CpaBHEHUE
TPOOCH.

CrnoxxeHue U BblUUTaHUE ApoOeil. YMHOKEHUE U JeseHne ApoOeii; B3auMHO- 0OpaTHBIE
npobu. Haxoorcoenue yacmu yeno2o u yeno2o no e2o 4acmu.

Hecstuunas 3anuck Apooeit. [IpeacraBienue necatuanoi 1podu B BuIe OOBIKHOBEHHOM.
N300pakeHne necaTHUHbIX Apo0Oel TOYKaMHU Ha YUCIIOBOU mpsimMoil. CpaBHEHHE MECATUYHBIX
poOei.

ApudmMernueckne ACHCTBUA C JECATUYHBIMH ApoOsSMU. OKxpyeieHue O0ecsamuyHblx
opobeli.

Penienne TeKCTOBBIX 3a7a4



Pemenne TEeKCTOBBIX 3a/ad apu(METHIECKUM CIIOCOOOM. Peuwienue nocuueckux3zadau.
Pewenue 3a0au nepebopom ecex 603moducuwix apuarnmos. VIcmonb30BaHue MPUPEIICHAN 33124
TaOJIUIL U CXEM.

Pemenue 3amay, copepKalux 3aBUCMMOCTH, CBSI3BIBAIOIIME BEJIWYUHBI: CKOPOCTD,
BpEMsi, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTOMMOCTh. EJIMHUIIBI M3MEpEeHUs: MacChl, 00bEMA,
IIEHBbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBs3b MEXKIY CAUHUIIAMU H3MEpPEHHUs Kaxaou
BEJTUYUHBI.

Pemenre oCHOBHBIX 33124 Ha APOOH.

[IpeacTaBieHue JaHHBIX B BUJIE€ TA0JIUII, CTOJIOYATHIX TUArPaMM.

Harasignas reomerpust

Harmsinaepie mpeacTaBienns o Gurypax Ha INIOCKOCTH: TOYKA, IpsiMast, OTPE30K, Iy, yToI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToJ. [IpsAMoi1, OCTpbIN, TYIIOW U pa3BEPHYTHIE
YTJIBI.

JlnuHa oTpe3ka, METpUYeCKHue CAWHMIBI JUIMHBL. J[TMHAa JIOMaHOW, mepumMerp
MHOTOyroyibHuKa. MI3MepeHue u moCTpOEHUE YIJIOB C MOMOIIBIO TPAHCTIOPTUPA.

Harnsaneie npeacTaBieHus o purypax Ha IiOCKOCTH: MHOTOYTOJIBHUK; PSIMOYTOJIbHUK,
KBaJIpaT; TPEYTOJIbHUK, O pageHcmee Queyp.

N3obOpaxkenue Guryp, B TOM 4duciie Ha Kietyaton Oymare. [locmpoenue xougueypayuii
u3 yacmeu NPAMOU, OKPYHCHOCMU HA HENUHOBAHHOU U Klemuamou Oymaee. Vcnonab3oBaHue
CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJLHUKA, KBaJpaTa.

[Tnomaar npsiMOyroJibHUKa U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJIbLHUKOB,
B TOM uucie Guryp, n300paxEHHbBIX Ha KieT4aTor Oymare. EquHuUIIbI M3MEpeHus IIIOIIaIH.

Haensonvle npeocmasnenus o0 HpOCMPAHCMBEHHBIX — (DuUeypax: NpsAMOY20bHblU
napannenrenuned, Ky0, MHO202paHHUKU. M300padicenue npocmeuwux MHO202PAHHUKOS.
Paszeépmku xyba u napannenenuneoa. Cozoanue mooeneli MHO202PAHHUKO8 (U3 Oymazu,
NPOBOJIOKU, NAACMUIUHA U OP.).

O00vém npsamoyeonvHo2o napaiieienuneda, kyoa. Eounuyv usmepernus 0ovéma.

6 KJIACC

Hamypanvnuie uucna

Apudmerrnyeckue ACUCTBUS ¢ MHOTO3HAUYHBIMM HATypajbHBIMU 4uCIaMH. YUHUCIOBBIC
BBIpAXKEHUS, TTOPSIAOK JIEUCTBUM, UCIOJIB30BaHUE CKOOOK. VCToJIb30BaHUEIPU BBHIYUCIECHUAX
MEePEMECTUTEILHOTO M COYETaTeJIbHOTO  CBOWCTB  CJIOKEHUSI U yYMHOMXCHUS,
pacnpedenumenbHo2o ceolicmea ymHoxceHus. OKpyrieHne HaTypalbHbIX YUCE.

JlenuTenn W KpaTHBIC YHUCTIA; HAUOOAbWUL 0OWUL Oenumensb U HAuMeHblulee oOujee
KpamHoe. /lenumocms cymmsl U npouzgedenusi. JleneHne ¢ oCTaTKoM.

Jlpoou

OOGbIKHOBEHHAs1 1poOb, OCHOBHOE CBOMCTBO JIpoOM, cokpaiieHue apooei. CpaBHeHUE U
ynopsiiourBaHue ApoOei. Pernienre 3a1ad Ha HAXOXKJICHUE YacTU OT IEJ0r0 M IIeJIOro MO €ro
yactu. J[poOHOe uunciao Kak pesynbTaT naenienus. [IpencraBieHue necsITUYHOW apoOu B BUIE
OOBIKHOBEHHOW JpOOM M BO3MOXKHOCTH IMPEJCTaBJICHUS OOBIKHOBEHHOW JpoOu B BHUJE
NecATUIHOU. JlecssTuuHbie ApoOu U MeTpuueckas cucteMa mep. ApudMeTHIecKue ACHCTBUS U
YUCJIOBBIE BIPAXKEHUS C OOBIKHOBEHHBIMH U JICCITUYHBIMU JPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OTHOIIEHWH. Macwima6b, TIPOIIOPITHUSL.
[IpuMenenne nponopuni py PEIICHUH 3a1a4.

[Tonstue npoiieHTa. BeruuciaeHue nponeHTa OT BeJIMYMHbBI U BEJIMYUHBI 110 €€ TPOLICHTY.
Bripaxxenue mpoIeHToB JeCcATUYHBIME ApoOsiMu. Perenune 3amay Ha MPOILEHTH. BeipakeHue
OTHOIIIEHUS BEJIMYMH B MPOIIEHTAX.



Ilonosxcumenvuvie u ompuyamenvHvle Hucia

[lonoxutenbHble W OTpuLATeNbHble uyucna. Lleasie wuywmcna. Moodyns  uucna,
eeomempuyeckas ummepnpemayus Mooyas ducia. VI3oOpaxkeHue 4ucen Ha KOOPAUHATHOU
npsaMou. Yucnoswvie npomedxcymku.

CpaBHenue yucen. ApupmMeTuueckue JeHCTBUS C TTOJI0KUTEIbHBIMU U OTPUIATEIbHBIMU
YUCJIaMU.

[IpssMoyroJibHasi cucTeEMa KOOPAMHAT HA MNIOCKOCTU. KOOpIMHATEI TOUKH Ha IUTIOCKOCTH,
abcuucca u opaunata. [loctpoenue Touek u Guryp Ha KOOpIUHATHON MIOCKOCTH.

bykeennvie gvipasricenusn

[IpumeHeHne OyKB JUIs 3aIIMCH MaTEMATHUYECKUX BBIpAXXEHUI 1 npejioxkennid. CBoiicTBa
apu(MeTHYeCKuX NEUCTBUN. BYyKGeHHble 8bIpadiceHUs U YUCIo8ble NOOCMAHO8KU. ByKBEeHHbBIE
paBEHCTBAa, HAXOXKICHHE HEU3BECTHOTO KOMIIOHEHTa. Dopmynbl; (GopMyssl MepuUMeTpa H
IJIOIIA/IA MPSMOYTOJIbHUKA, KBaJIpaTa, 00véma napaiieienunedd u Kyoa.

Pewienue mexcmoewix 3a0au

Pemenne TEKCTOBBIX 3ajady apU(PMETUUECKUM CIOCOOOM. Peuienue nozsuyeckux3aoadu.
Pewenue 3a0au nepebopom 6cex 603MOHNCHBIX 8aPUAHMO8.

Pemenne 3anad, coxepKalMX 3aBUCUMOCTH, CBS3BIBAIOLIMX BEJIUYUHBL: CKOPOCTb,
BpEMsI, PAacCTOSHUE; 1I€HA, KOJUYECTBO, CTOMMOCTB; MPOU3BOAMTEIBHOCTh, BpeEMs, OOBEM
paboThl. EquHUIBI U3MEpEeHHs: MacChl, CTOUMOCTHU; PAaCCTOSIHUSI, BPEMEHH, CKOpocTU. CBS3b
MEXKy €IMHUIAMUA U3MEPEHHUSI KaK10M BETUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLUOHAIBHOCTBIO BEIUYHH,
IPOLIEHTAMHM; PEUIEHUE OCHOBHBIX 337a4 Ha IPOOU U MPOLEHTHI.

Oyenka u npuKuoKa, oxkpyeieHue pe3yibmama.

Cocmaenenue 6yK8EeHHbIX BbIPANMCEHUL NO YCIIOBUIO 3A0AYU.

[IpeacraBnenue NaHHBIX C MOMOINBIO Tabmuil U auarpamMm. CronOyaThie TUarpaMMbl:
YTEHUE U NTOCTPOCHUE. UTeHNE KPYTOBBIX JUATPAMM.

Haznaonasa zeomempus

Harnsanble npeacTaBienus o purypax Ha INIOCKOCTU: TOYKA, MpsiMast, OTPE30K, Ty, yToJ,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY>KHOCTh,KPYT.

Bzaumnoe pacnonodcenue 08yx npaMbIX HA NIOCKOCMU, NAPALLENbHblE HNpAMbLE,
nepneHouKyiapHvle npsmvle. I3MepeHue paccTOsHUN: MEXKAY IBYMS TOUKaMH, OT TOUYKH J0
IPSMOM; JUIMHA MapIIpyTa Ha KBaIPAaTHOU CETKE.

N3mepenre u mocTpoeHue yrjioB ¢ NMOMOIIBK TPAHCIOPTHpA. BUbl TpeyrojabHUKOB:
OCTPOYTOJIbHBIN, TPSIMOYTOJIbHBIHN, TYTIOYTOJIbHBIN; pABHOOEAPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXYroIbHUK, IIPUMEPBl  YETBIPEXYTOJIbBHUKOB. [IpsiMOyTOJIBHUK, KBaJIpar:
HCIIOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, AMAaroHaliel. M3obpadicenue ceomempuueckux guyp
HAa HeTUHOBAHHOU OyMazecC UCNONb308AHUEM YUDKYVIA, JTUHEUKU, Y2ONbHUKA, MPAHCROpmupa.
[TocTpoenus Ha kiieTyaToil Oymare.

[TepumeTp MHOTOYTOMBHUKA. [ToHsATHE TUTOIIAAN GUTYPBI; €TUHUITBI U3MEPEHUSTIIIONIAIH.
[Tpubnmxxénnoe wu3MepeHue riomaaun G¢uryp, B TOM UHKCIE Ha KBaJApPAaTHOM CeTKe.
Ipubnusicénnoe usmepenue OnUHbl OKPYHCHOCMU, NAOWAOU KPY2d.

Cummempus: yeumpanvHas, ocesas U 3epranvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pu2yp.

Hazenaonvie npeocmasnenusi o npocmpancmeenHulx @ueypax: napaliieienuneo, Ko,
npu3Ma, NUpPamuoa, KOHyc, YuiuHop, wap u cpepa. Mzobpasicernue npocmpancmeenHvlx gueyp.
Ilpumepwvr  pazeépmok  mHO202paHHuKo8, yuaunopa u kouyca. Co3zoanue Mmooenell
npoOCMpancmeeHubix ueyp (U3 oymazu, npoeoIoKuU, NIACMUIUHA U OD.).

llonamue o06véma, eounuyvl usmepeHus o006véma. OO6vVEM  NPAMOY2OJILHO2O
napannenenuneoa, Kyoa.



7 KIIACC

Yucna u evluucieHus

PanuonajbHbIE YKc/Ia

JlpoOu 0OBIKHOBEHHBIC M JICCITHUYHBIC, TIEPEX0Jl OT OJAHOW (POpPMBI 3amucu apolOei K Apyroi.
[ToHsiTHE palMOHAIBHOTO YHMCJIA, 3aMKCh, CPABHEHHUE, YIOPSJOYMBAHUE PALIMOHAIBHBIX YHCEIL.
ApudmeTrnueckue NEUCTBUA C pallMOHAIBHBIMH 4YHCIaMU. PereHue 3amady M3 peaabHOM
NpPaKkTUKA Ha 4YacTH, Ha JPOOH.

CreneHn C HaTypaJlbHbIM TOKa3aTeJeM: OIpeAeieHUEe, Npeo0pa3oBaHue
BBIpKEHUI HAa OCHOBE OIpeJIeICHUS, 3aUCh OOJIBIITUX YHCEIL.

[IporeHThI, 3aIUCh MPOIIEHTOB B BUE IPOoOU M JPOOU B BUE MPOIICHTOB. TPHOCHOBHBIC 3a1a4H
Ha MPOLICHTHI, PEIICHUE 3a7a4 U3 PeaJIbHON ITPaAKTUKH.

[Ipumenenue NPU3HAKOB  JIEJIMMOCTH, pa3jOKEHUE Ha  MHOXHUTEIH
HaTypaJIbHbIX YHCEIL.
PeanbHble 3aBUCUMOCTH, B TOM 4ucle IOpsMas U oOpaTHas
MPONOPIMOHAIBHOCTH.

Anzebpauueckue evlparxceHus

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMEHHOW. JlomycThmble 3HA4YEHUS
nepeMeHHbIX. [IpencraBiieHne 3aBUCHMOCTH MEXKAY BeIUYMHAMU B BUIE (QOPMYIIBL.
Boruucnenus no ¢popmynam.

[IpeoOpazoBanne OyKBEHHBIX BBIPRKEHHUI, TOXIECTBEHHO pPABHBIC BBIPAXKEHUS, MPaBUIIA
npeoOpa3oBaHUs CyMM U MTPOU3BEECHUMN, IPABUIIA PACKPBITHS CKOOOK M MPUBEAEHUS OI0OHBIX
CJIaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM ITOKA3aTEIIEM.

OpHounensl U MHOrouwiaeHsl. CreneHb MHorowieHa. CJoKe€HHE, BBIUMTAHWE, YMHOXKEHUE
MHOTOWIEHOB. DOpPMYJIbl COKpPALIEHHOTO YMHOXKEHHMS: KBaJpaT CyMMbl M KBaJapaT Pa3HOCTH.
dopMyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEH.

Ypaenenusa

VYpaBHeHue, KOpEHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHMs ypaBHEHUS, PABHOCUIBLHOCTH
YpPaBHECHUH.

JIuHelHOe ypaBHEHUE C OJJHOM IEPEMEHHOM, YUCIO KOPHEN JIMHEWHOTO YPAaBHEHHUS, PEIICHUE
JMHENHBIX ypaBHEHHUU. COCTaBIICHME YPAaBHEHUM MO YCJIOBUIO 33JauM. PermieHne TEeKCTOBBIX
3a/1a4 C MOMOUIBIO YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux®. CucteMa IBYX IMHENHBIX
ypaBHEHUH C JBYMsl MEpEeMEHHbIMU. PerieHue cucTteM ypaBHEHUM CIOCOOOM TMOACTAaHOBKH.
[Ipumepsl pelieHnst TEKCTOBBIX 33/1a4 C OMOIIbIO CUCTEM YpaBHEHUH.

Koopounameut u cpagpuxu. @ynkyuu

Koopnunara Touku Ha npsiMoi. YucnoBble MpOMEXYTKU. PaccTosiHue Mexay ABYMsI TOUKaMHU
KOOPJUHATHOM MPAMOM.

[IpsmoyronbHas cucreMa koopauHat, ocu OX u Oy. AGciucca 1 opJiuHaTa TOYKMHA KOOPIUHATHON
mwiockoctu. [lpumepsr TpadukoB, 3amaHHbIX (Qopmynamu. UYtenwe TpaduUKOB peaTbHBIX
3aBUCHUMOCTEMN.

[Monstue dynkmum. I'padux Pynkmuun. CpoiictBa GyHkmwmid. JluneitHas ¢yHkims, e€ rpaduk.
I'paduk pynkiuu y = KX + b. I'paguueckoe pewenue nunetinvix ypasuenuiiu cucmem AUHeHbIX
VPABHEHULL.

8 KJIACC

Yucna u évtuucnenusn
KBagpatueiii kopeHb u3 uucna. [lonamue 006 uppayuonanvHom uwucie. Jlecamuunvle
npubaudcenus. uppayuonHaibrsix yucen. CBoMcTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U UX



NpPUMEHEHHE K MPeoO0pa30BaHMUIO YMCIIOBBIX BBIPAKEHUN M BBIUMCICHUSM. /[leticmeumenbHule
yucaa.

Crenens ¢ 1enbIM IokasareneM U e€ cporicTsa. CTanmapTHas 3alKuCh YNACIA.

Anzeopauueckue evipasrcenus

KBanpaTHblil TpEXUJIEH; pa3ioKEHUE KBAIPaTHOTO TPEXUICHA HA MHOXKUTENU. AlreOpandeckast
Apo6b. OCHOBHOE CBOWCTBO airedpanveckon TpoOH.

CrnoxxeHue, BBIYMTAaHUE, YMHOXXEHHE, JeJleHHE anreOpandeckux apoOeid. PanmoHnanbHbIE
BBIPOKCHHSI M UX TIPe0Opa3oBaHUE.

Ypaenenus u nepasencmea

KBanpaTtHoe ypaBHeHue, popMmyia KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema Buema. Pemienne
YPaBHEHUH, CBOJAIIMXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipocteiinve npoOHO-paliioHaIbHbBIE
YpaBHEHHUS.

I'paghuueckas unmepnpemayus ypasnenuii ¢ O08yMSA NEPEMEHHLIMU U CUCMEM JUHEUHbIX
ypasHenuii ¢ 08yms nepemennsiMu. [IpuMepbl pellieHus: CUCTEM HEJIMHENHBIX YPaBHEHUH € IBYMS
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CriocoOoM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM IEpEMEHHOW. PaBHOCUIBHOCTD
HEpaBEHCTB. JINHEWHbIE HEPABEHCTBA C OJHOM NepeMEeHHON. CUCTEMBI JINHEWHBIX HEPABEHCTB C
OJHOM NIEPEMEHHOM.

Dynkyuu

[lonsitne pynkuuu. O061acTh ONpenEICHUs 1 MHOKECTBO 3HAUCHUNA (YHKILIUU.

Cnioco0Obl 3aanust QyHKLIHMA.

I'padux pynkuun. Urenune cBoilcTB pyHkunu no €€ rpaduky. [IpumepbirpagukoB GpyHKIHIA,
OTpaXAIOLUX peaIbHbIE MPOLIECCHI.

DyHKIUH, ONMKCHIBAIOIIME MPAMYIO M OOpaTHYH MpPONOPLHOHATIbHBIE
3aBMCHMOCTH, UX rpaduku. Oyskmmu y = X%,y = X%,y = x, §y =k I} pacuyeckoe

peuienue YpasHeHul U Cucmem ypasHeHUl.

9 KJIACC

Yucna u eviuucienus

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbIC YUCIA, UPPAYUOHATIbHBIE YUCAA, KOHEUHble U DeCKOHeuHble Oecsamuytble Opoou.
Mnuooicecmeo Oeticmeumenvhblx Yucen; 0eucmeumebHble YUcia KaKk 0ecKoHeyHble 0eCAmuyHble
0pobu. B3aummno o0HO3HAUHOE COOMBEMCINBUE MENCOYMHONCECBOM OCUCMBUMENbHBIX HUCETl U
KOOPOUHAMHOU NPSAMOLL.

Cpashenue OelicmeumenvhvlX wucel, apu@memuyeckue OeUucmeus ¢ OelucmsumelbHbIMU
YUCTIAMU.

N3mepeHusi, npuoIHKEeHHs, OLEHKH

Pa3mepnl O0OBEKTOB OKpPYXAIOLIEro MHUpPA, JJIUTEIBHOCTh IMPOIECCOB B
OKPYXAaIOILEM MHUPE.

[Tpubnux€HHOE 3HAYEHUE BEIUYMHBI, TOUHOCTh NpubmmxeHus. Okpyriaenueuuncen. [Ipukuaka
Y OLICHKA pe3yJIbTaTOB BHIUYMCICHUM.

Ypasnenusa u nepasencmea

YpaBHeHUs ¢ OTHOM MepPeMEeHHOM

JInneniHoe ypaBHeHME. Pemenne ypaBHeHNM, CBOAAIIMXCS K TMHEWHBIM. KBaapaTtHoe
ypaBHeHue. PelieHne ypaBHEHHM, CBOISAIIMXCS K KBaJPaTHBIM.

bukBanpatHoe ypaBHEHUE. [Ipumepvl peuieHus YpasHeHUul mpembvel U Yemeeépmoucmeneneu
DPAa3N104CeHUeM HA MHONCUMEU.

Peienue nqpoOHO-panimoHaIbHBIX YpaBHEHU. PellieHrne TeKCTOBbIX



3a/1a4y anredpandecKuM METOIOM.

CucreMbl ypaBHeHHil

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IBYXJIMHEHHBIX YPABHEHUM
C JAByMs NEPEMEHHBIMU. PellleHne cUCTEM ABYX YpPaBHEHUM, OJHO M3 KOTOPBIX JIMHEMHOE, a
apyroe — BTOpoM creneHu. ['paduueckass WHTepHpeTanusi CUCTEMbl YPAaBHEHHH C IBYMS
EPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a/1a4 alNredpandyeckKium CriocoOOM.

HepaBenctBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Penrenune nuHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHON. PenieHne cucteM JTMHENHBIX HEPABEHCTB
c oxHoM nepeMeHnHoi. KBanpaTHbie HepaBeHCTBA. ['paduueckast UHTepIpeTalisl HEPABEHCTB U
CHUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

Dynkyuu

KBagpatnunas ¢yskmnms, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATHIBEPIIMHBI TAPaOOJIBI,
O0Ch CUMMETPHH MapadoJIbI.

'paduku GyHKImIi: y = kx, y = kx + b, y = X2

}C/ = x, yE k 1 ¥x cBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

OmnpenesieHue u coco0bI 3aJaHUS YHCIOBBIX MOCIECA0BATEIbLHOCTEN

[ToHsiTHE 4YKCIIOBOW TMOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEILHOCTH PEKYPPEHTHOM
dhopmyiioi u popmyioit N-ro dieHa.

Apupmerndeckasi 1 reoMeTpHYeCcKasi POrpeccum

Apudmernueckas U reoMmerpudeckas nporpeccur. @opMynbl N-ro 4wieHa apuPpMETUYecKor u
r€OMETPUYECKON ITPOTPECCHM, CYMMBI IIEPBBIX N YICHOB.

Hzobpadsicenue unenos apugpmemuyeckou u 2eoMempudeckol npocpeccuti Mmoykamu Ha
KOOpOUuHamHou niockocmu. Jlunetinolti u 9xcnonenyuanvuslil pocm. ClodicHble npoyeHmbi.

7 KJIACC (reometpusi)

HavanpHble nmoHATHSA reomeTpun. Touka, mpsMas, OTPE30K, Jyd. YToia. Buasl

yriioB. BepTukaibHble W CMexHbIE Yribl. buccexkrpuca yria. Jlomanasi, MHOTOYrOJbHUK.
[TapajuieTbHOCT U NEPHEHAUKYIISIPHOCTD MPSIMBIX.

Cummempuunvie @uaypol. Ocroenvie ceolicméa oceeoli cummempuu®. TIpuMepbl
CHUMMETPUH B OKPYKAIOLIEM MUDE.

OcHogHble NOCMPOEHUsL C NOMOWBIO YUPKYIAL U TUHEUKU.

Tpeyronsuuk. BrwicoTa, mMenuana, OuccekTpuca, UX CBOMCTBa. PaBHOOenpeHHBIN u
PaBHOCTOPOHHUI TPEYroJbHUKUA. HEpaBEeHCTBO TpEyroJbHUKA.

CBoiicTBa ¥ TPHU3HAKK PABHOOEAPEHHOTO TpeyroibHuka. [lpw3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MPU3HAKK MapaJIeabHbIX NpsiMbIX. CyMMa yrioB TPEyroJibHHKA.
Breminue yribl TpeyroJibHUKA.

[IpsiMmoyTONBHBIN TpeyroabHUK. CBOWCTBO MEIHUAHBI MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
MpOBENEHHOM K TrunoTeHy3e. I[Ipu3Haku paBeHCTBAa TMPSAMOYTOJIbHBIX TPEYTrOJbHUKOB.
[TpsiMmoyroJibHBIN TpeyroiabHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpun: Hepagencmeo mpey2oabHuKa, HEPABEHCTBO O JJIMHEIIOMAaHOM,
Teopema 0 0OJIbIIEM yTiie U 00MbIIe CTOPOHE TpeyroyibHUKA. [lepneHauKyisap u HaKJIOHHAs.

T'eomempuueckoe mecmo mouex. BUCCEKTpHUCA yIiia U CEPEAUMHHBIN MEPIEHAUKYISAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa M JAUaMeTp, UX CBOWCTBAa. B3auMmHOE pacronoxeHue
OKpY>XHOCTH M TipsiMoii. KacaTenbHast u cekymias K oKpy>XKHOCTH. OKpyKHOCTb, BIMCaHHAs B



yroJj. BrimcanHas u onrcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC (reometpus)

UYerpipéxyronpauku. llapamnenorpamm, ero mpu3HakKM M CBOMCTBA. YacTHbIE ciydan
napasuiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaJipatr), UX MPU3HAKU U cBoMcTBa. Tpamerusi,
paBHOOOKas Tpareuus, €€ CBOKWCTBa U npu3Haku. [IpsmoyroyibHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema ®aneca u meopema o nponopyuoHarbhvix ompeskax. CpeaHue IUHUU
TPEYroJIbHUKA U Tpaneuuu. [{enmp macc mpey2onvhuxa.

Ilooobue mpeyzonvruxos, koagguyuenm nodoobus. Ilpuznaxu nodobuUs mpey2oibHUKOS.
[Ipumenenue no1o6us Mpy pelIeHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomajei reomerpudeckux ¢uryp. @opmynsl 1 MI0MAAUTPEYTOJIBHUKA,
napajienorpamma, pomoa u tparneuuu. OTHOIIEHHE IIoIael MoA00HBIX pUryp.

Brruucnenue miomnanei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJeT4aTtonOymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CHHYC, KOCUHYC, TaHI€HC OCTPOIrO YIVIa MPSIMOYIOJBHOTO TPEYrOJIbHHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKACCTBO. Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45°
u 60°.

Bnucannbie v HEHTpaJbHBIE YIJIbl, YTOJ MEXKAY KacaTeJIbHOW U XOPJOMl. YTIbl MEXIy
XOpAaMl W CEeKylMMH. BrucanHble © ONUCaHHBIE YETHIPEXYTOJbHUKH. B3aumHoe
pacrnojoxxeHue ABYyX okpyxkHocTeu. Kacanume okpyxHocred. OOuiue kacaTelbHbIE K JBYM
OKPY)KHOCTSIM.

9 KJIACC (reomeTtpusi)

Cunyc, xocunyc, tanredHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO. POPMYITBI IPUBEACHHUS.

Pemenne TtpeyronmbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemenue
MPAKTHYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

lIpeobpaszosanue nodobus. [1ooobue coomeemcmeenHvix 1eMeHMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KOBCEKYUYUX,
meopema o Keaopame KacameabHOU.

BexTtop, mimHa (MOAyNnb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIIOIOXKHO
HalpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaluy Haj
BeKTOpaMH. Pa3ioxeHune BeKTopa o AByM HEKOJTMHEapHbIM BekTopaMm. KoopanHaTel BeKTOpa.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXOKIACHUS IVIMH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA TUIOCKOCTH. YpagHeHus npsamou WM OKPYXHOCTH B
KOOpAMHATAX, IEPECCUCHNE OKPYKHOCTEH U MPSAMBIX. MeTOA KOOPIMHAT U €T0 IPUMEHECHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTU. ['pagycHas u paguaHHasMepa
yria, BBIMUCICHUE JUIMH IyT OKpy>kHOCTe. [Inomaas kpyra, cekropa, CerMeHTa.

Jleudicenuss  naockocmu U @HYmMpeHHue — cummempuu  ueyp  (21emeHmapHvle
npeocmasnenus). Ilapannenvusiii nepenoc. Ilogopom.

IIpumMepHbIe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEePHAJIbI

[IpoBeneHue OIEHKM OCTHXKEHUH TIUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS y4E€OHOTO
peaMeTa MPOBOIUTCS B (POpME TEKyIIero M pyOeKHOrOo KOHTPOJS B BHJIE: KOHTPOJIbHBIE
paboThl, CcaMOCTOSITENbHBIE PAOOTHI, 3a4eThbl, MAaTEMaTUYECKHWE AUKTAHTHI, MPAKTHUECKHUE



paboThI, MUCHbMEHHBIA OTBET M0 MHANBUIYATLHBIM KapTOUYKaM-3aJaHUSIM, TECTUPOBAHHE.

st o6yuaromuxcst ¢ 3[1P Bo3mokHO m3MeHeHne (HOpMYyTUPOBKY 3aJlaHUN Ha
«TOUIATOBYIO», aJanTalyi0 MpejaraeMoro o0ydyarleMycs TeCTOBOro (KOHTPOJIbHO-
OIICHOYHOT0) MaTepuasa: UCIOJIb30BAaHUE YCTHBIX M MUCHbMEHHBIX MHCTPYKIIUH, YIPOILEHUE
JUTMHHBIX CJIOXHBIX (POPMYIUPOBOK MHCTPYKIIMMA, pEUIEHUE C ONMOPON Ha ajJropuT™, oOpasell,
WCITOJIb30BAHUE CIIPABOYHON MHGOPMAIIHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBaLKA K O0yYEHHUIO MATEMATUKE U LEJIE€HAIPABICHHON M03HABATEbHON J€ATEIbHOCTH;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU YE€pe3 MPAKTUUECKYIOJAEATEIbHOCTh, TPEOYIOIIYIO
MAaTeMaTUYECKUX 3HAHWUW, B TOM YHCIIE YMEHHUE YUUTHCS y IPYTHUX JIIOJIEN;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHUTYallMIO, OBITh FOTOBBIM JEHCTBOBAaTh B OTCYTCTBUE
rapaHTuH yCcrexa;

criocobHocTh obyuarouuxcs ¢ 3P k oco3HaHuIo cBOUX J€(UIUTOB U MPOSIBICHUE CTPEMIICHUS
K UX IIPEOJOJICHUIO;

CIOCOOHOCTh K CAMOPA3BUTHUIO, YMEHUE CTABUTH JOCTHKUMBIE LENIH;

YMEHHE pa3inyaTh YYEOHbBIE CUTYyallMH, B KOTOPBIX MOXKHO JEHCTBOBATb CaMOCTOSTEIbHO, U
CUTYyalluM, TJI€ CIEIyeT BOCIOJb30BAaThCA CIPABOYHON HH(OpManuend WM JIpyTrUMU
BCIIOMOTaTEJIbHBIMU CPEICTBAMU;

CIIOCOOHOCTH NMEPEHOCUTH MOITYUYEHHBIE B X0/1€ O0yUEHHUsI 3HAHUS B AKTYAJIbHYIO CUTYalHIO (TpU
pElIeHUH  JKUTEHUCKUX  3aJay, TpeOYIIIUX MaTEeMaTUYECKUX 3HAHUW); CHOCOOHOCTH
OpUEHTHUPOBAThCA B TpeOOBAaHUAX M MPABWIAX MPOBEACHUS MPOMEKYTOUYHONM M MTOTOBOU
aTTECTallNH;

OBJIaJICHHE OCHOBAMHU (PMHAHCOBOM I'PAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHvolMu y4eOHbIMU NOZHACAMETbHHIMU 0CIICIEUAMUL:

yCTaHaBJIMBATh MPUYUHHO-CJICJACTBEHHbIC CBSI3U B XOJ€  YCBOCHHS
MaTeMaTU4YeCKOro MaTepuana;

BBISBJIATh JACHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEIICHUs MMOCTaBJICHHOW3a1auu;

C TOMOIIBI YYHUTEIsl BBIOMpATh CHOCOO pEIICHUS MaTeMaTUYeCKOW 3ajadyu (CpaBHHBATH
BO3MOKHBIC BAPUAHTHI PEIICHUS );

MIPUMEHSITh U TpeoOpa3oBbIBaTh 3HAKM W CHMBOJIBI B XOJI€ PEIICHUS
MaTeMaTUYeCKUX 3aJ1a4;

YCTAaHaBJIMBATh HWCKOMOE M JAaHHOE€ MpPH PEUICHUH MAaTEeMaTU4YeCKOW 3aJauyu; MOHUMaTh U
HMHTEPIPETUPOBATh UHPOPMAITUIO PA3IMYHBIX BUIOB U (HOpM

MPEJCTABIICHHUS;

WUTIOCTPUPOBATH pelaeMbie 3a7a4u rpaguiyeckumu cxemaMu; 3G (EKTUBHO 3aIIOMUHATH U
CHUCTEMaTU3UPOBATH HUH(POPMAITHIO.

NOHUMAaTh M MCMOJB30BATh MAaTEeMaTHUYECKUE CPENICTBA HATSIAHOCTU (Tpaduku, AMarpaMMel,
Ta0IUIIbI, CXEMBI U Jp.) A1l WUTIOCTpAIlUU, HHTEPIIPETallu, apryMeHTal1u.

Osnadenue ynugeepcanbHblMuUu yueOHbIMU KOMMYHUKAMUBHOIMU OCUCMGUAMU:
OpraHU30BbIBaTh Yy4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTh C YUYHUTEIEM U
CBEPCTHUKAMH B MPOLIECCE PELICHUS 3a/1ay;



B3aMMOJICCTBOBATh M HAXOAUTH OOIIHE CIIOCOOBI pabOTHI; padOTaTh B TPYMIIE: HAXOAUTH O0IIee
perieHne W paspemarh KOHQIMKTHI HA OCHOBE COTJIACOBAHMS TO3WIMNA W y4éTa WHTEPECOB;
ciIymiaTh naptHépa; popmMyIupoBaTh, apryMEHTUPOBATHU OTCTAUBATh CBOE MHEHUE;
POrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IIPU HATMYMH Pa3HBIX TOUEK3PEHUS U pa3peliaTh
KOH(MIIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3UIIMN BCEX YUYACTHUKOB;

apryMEHTUPOBAaTh CBOIO TO3UIMIO M KOOPAMHUPOBATH €€ C MO3UIMSIMU TapTHEPOB B
COTPYIHHMYECTBE MPHU BIPAOOTKE OOIIETO pelIeHUsI B COBMECTHOM JESATEIbHOCTH;

BBITIOJIHATH CBOIO YaCTh PabOThI, JOCTUTaTh KAYECTBEHHOTO pe3yJjIbTaTa U KOOPJIMHUPOBATh CBOU
JEUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OILICHMBATh Ka4y€CTBO CBOETO BKJIAJa B OOUIUI MPOIYKT.

Osnaodenue ynugepcanbHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCH GUAMU:

CTaBUTH II€JIM, BHIOMPATh M CO37aBaTh AJTOPUTMBI JJIs PEIICHUS YYeOHBIX MaTEMaTHYCCKUX
npo0JieM;

IJIAHUPOBAaTh M OCYIIECTBISATH  JIEATEIIBHOCTh, HANpPaBICHHYI0O Ha pelIeHue 3ajad
HCCJIEI0BATENbCKOTO XapakTepa.

dbopMyIUpOBaTh U YyNEPKUBATh YUEOHYIO 3a7ady, COCTaBISITh IUIAH W TOCIEIOBATEIbHOCTD
JICUCTBUU;

OCYIIECTBJISITH KOHTPOJIb 1O 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI; KOHTPOJIUPOBATH
MpolIecC U pe3yibTaT yueOHONH MaTeMaTH4eCKOM

NEATEIIbHOCTH;

aJICKBaTHO OIIEHWBATh MPAaBUJIBHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHUS Y4YeOHOU 3amauu, e
00BEKTHUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

cAM4aTh COCO0 JEWUCTBUS M €ro Pe3yibTaT C 3aJlaHHBIM ATaJOHOM C IEJIbI0 OOHAPYKEHUS
OTKJIOHEHUH U OTJIWYUN OT 3TAJIOHA.

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUH YU4eOHOH 3a7a4H;
MOHMMATh MPUYHUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPEOYEMBIN pe3ysbTaT JeSTeIbHOCTH,
OTpEeNeIIATh MO3UTUBHBIE U3BMEHEHHUS U HalpaBJieHus, TpeOyrolueaibHeIel paboThI;
PETYIMPOBATH CITIOCOO BBHIPAKEHUS SMOITUH.

HPEIMETHBIE PE3YJIBTATDI

Pe3ynbpTaThl ocBoeHHMs ydeOHOro mnpeamera «MartemaTuka (BKJIO4as airedpy, F€OMETPHIO,
BEPOSITHOCTh M CTAaTUCTUKY)», pacCIpeAesieHHble MO TrojaM oOydeHHus, (GOpMyIUPYIOTCS IO
MPUHIUIY J00aBJIEHHUS] HOBBIX PE3YJbTAaTOB OT T0Jla K TOJly, YK€ Ha3BaHHBIE B MPEAbIIYIINX
roJiax MO3MIIHNH, KaK IPaBUIIo, JI0CIOBHO HE TOBTOPSIOTCH,

HO YYMTBIBAIOTCA (PE3yJbTaThl OYEPEJHOrO TOJa IO YMOJYAHUIO BKJIHOYAOT
pe3yNbTaThl MPEABIAYIUX JIET).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI PABOYEN
IHPOI'PAMMBI KYPCA <cMATEMATHUKA» (IIO TOAAM OBYYEHMUS)

OcBoenune ydeOHOro kypca «MaremMatuka» B 5—6 KiaccaXx OCHOBHOM WIKOJBI JOJKHO
o0ecreunBaTh JOCTIKEHHE CIICTYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

5 KUIACC

Yucna u évtuucnenusn
OpueHTUPOBATHCS B MOHIATHUSAX M ONIEPUPOBATH HAa 0a30BOM YPOBHE TEPMHUHAMM,CBSI3aHHBIMHU C
HaTypaJIbHBIMH YHUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU.



CpaBHUBaTh W YIOPSAIOYMBATH HATypajdbHBIE YHCJIA, CPABHUBATH B MPOCTEHINMX CIydasx
OOBIKHOBEHHBIE IPOOH, TECATUUHBIE TPOOH.

CoOOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSMOM C COOTBETCTBYIOIIMM €M YUCIIOM U
M300pakaTh HATYpaJIbHbIE YKCJIa TOUKAaMHU Ha KOOPJAMHATHOM (YMCIOBOM )TPSIMOIA.

BoinonsaTe apudmeTnyeckue IEHCTBUS C HATYpaJIbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
JIpOOSIMHU B MIPOCTEUIIUX CITydasix.

BoInonHATh NpOBEPKY, NPUKUAKY pe3yiIbTaTa BhlurcieHuid. OKpyIJisaTh HATYpaJIbHbIE YHCIIA.
Pewienue mexcmogwix 3a0au

PemaTe TekcTOBbIE 3ajaud apUPMETUYECKUM CIHOCOOOM M C TOMOIIBIO OPTraHU30BAHHOIO
KOHEYHOTO Iepedopa BCeX BO3MOXHBIX BapHMaHTOB (IIPU HEOOXOAMMOCTH C HaIpaBisiolIeh
MTOMOIIIBIO).

Pemarp 3amaum, cojepiKalive 3aBUCHUMOCTH, CBS3BIBAIOIIUE BEIMYUHBL: CKOPOCTb, BpeMs,
paccTosiHue; 11€Ha, KOJIMYECTBO, CTOMMOCTh (TpU HEOOXOJMMOCTH C HUCHOJIb30BaHUEM
CIPaBOYHOM MH(POPMALIIH).

Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMBI, TAOIUIIbI, 0003HAYCHUS TP PEIICHUN 3a/1a4.
[Tonb30BaThC OCHOBHBIMHM E€IUHUIIAMUA HM3MEPEHHUS: IIEHbI, MAacChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpa)KaTh OJHH EIMHHIIB BEIMYMHBI Yepe3 Apyrue (Mpu HeoOXOTUMOCTH C OTIOPOM
Ha CMPaBOYHYIO0 UHPOPMAITHUIO).

W3Bnekats wuHGOpMaIMio, TPEACTABICHHYI0 B TaOiWile, HAa CTOJIOYATOW AHMarpaMme,
MHTEPIPETUPOBATH MPEICTABIICHHBIC TAHHBIC, UCIIOJIb30BATh JAHHBIC TPUPEIICHUH 33/1a4.
Haznaonaa zeomempus

[Tonb30oBaThCd TEOMETPUUYECKMMU TMOHATHUSMHU: TOYKa, TNpsiMasi, OTPE30K, Jyd, Yro,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaWTh TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, HMEIOMUX (OpPMYy H3yUEHHBIX
r€OMETPUYECKUX QUryp.

Hcrnonb30BaTh TEPMUHOJIOTHIO, MPU HEOOXOAMMOCTHU TO BHU3YAJIbHOM OIOpPE, CBSI3aHHYIO C
yIilaMu: BEPIIHWHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, JUATOHANb; C
OKPY>KHOCTBIO: pajinyc, UaMeTp, LIEHTP.

N300pakaTh M3yd4eHHBIE TeoMeTpuueckre (UTYphl Ha HEJIMHOBAHHOW M KIJIETYATOM Oymare c
MTOMOIIIBIO IIUPKYJIS U JIMHEHKH (TIOCTIe COBMECTHOTO aHAJIN3a).

HaxonuTh AIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C IMOMOIIBIO0 JIMHEHKH, CTPOUTH
OTPE3KH 3aIaHHON JIJIMHBI; CTPOUTH OKPY>KHOCTH 33/IaHHOTO pajyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBajpara IJs UX TOCTPOCHUS,
BBIYHCIICHUS TUTOMIAAN U IEPUMETpA.

BeraucnaTe mepuMeTp W IDIOMIAAL KBajpaTa, MPSMOYTOJIbHHMKA, (UTYP, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM uuciie GUryp, n300pax€HHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaTHCS OCHOBHBIMU METPHUECKUMU €IMHUIIAMH U3MEPEHUS JJTUHBI, TJTOIIA N, BBIPAXKaTh
OJIHA €JIMHUIIBI BEJIMYUHBI 4Yepe3 Jpyrue (Mpu HEoOXOJAMMOCTH C OTIOPOM Ha CIPaBOYHYIO
uH(pOpMaIuio).

Pacnio3naBats mapaienenunen, Ky0, UCIOJIb30BAaTh TEPMHUHOJOTHUIO: BEPIIIMHA, peOpO TpaHb,
M3MEpEHHS; HAXOAUTh U3MEPEHHsI Mapaiesienuresa, Kyoa.

Brerancnsate 006EM Kyba, mapasienenumnena mno 3aJaHHpIM U3MEPEHUSIM (C OMOpOi Ha aNTOPUTM
y4eOHBIX ICWCTBUI), MOTH30BATHCS CAUHUIIAME H3MEPEHUs 00bEMA.

Pemarp HecnmoxHble 3aJauyud Ha WM3MEPEHHE TECOMETPUYECKHX BEIUYMH B MPAKTUYECKUX
cUTyalusx (Ipy HEOOXOJUMOCTH C BU3YyaIbHOU ONOPOit).

6 KJIACC

Yucna u evluucieHus
OpI/IeHTI/IpOBaTBCH B IIOHATHUAX W OIICPHUPOBATH Ha 0a3o0BOM YPOBHC TCpMUHAMMU,CBA3aAHHBIMU C



pa3IMYHBIMM BHJIAMHU YHUCEJ U CHOCO0AMHU MX 3aMKCH, MEPEXOAUTH (€CIH 3TO BO3MOYKHO) OT
OJTHOM (hOPMBI 3aMTUCH YKCTIa K IPYTOM.

CpaBHUBATh U yNIOPSII0YUBATD LIENIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE APOOU, CPABHUBATH
YKCJIa OAHOTO U Pa3HBIX 3HAKOB.

BoinonHATe apupMeTnuecke JeMCTBUS ¢ HATYPAJIbHBIMU U LIETIBIMU YN CIaMH,00bIKHOBEHHBIMU
U I€CATUYHBIMU JIPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCTIaMH.

BBIYNCHIATE 3HAYEHMsI YMCIIOBBIX BBIPAKECHUM, BBIINOJHATH NPUKHUIKY M OLICHKY pe3yibTara
BBIUMCJICHUM; BBIIOJHATh IPEOOpPa30BaHMsI YHUCIOBBIX BBIPRKEHUHW HA OCHOBE CBOWCTB
apu(pMETHIECKUX TCHUCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJIMHATHON NPSIMOM C COOTBETCTBYIOIMM €W YMCIOMHU M300pakaTh
YyCJIa TOYKaMU Ha KOOPAWMHATHOM NIPSAMOM, HAXOIUTh MOJLYJIb YHUCIIA.

COOTHOCHTH TOYKM B IIPSIMOYI'OJIBHOM CUCTEME KOOPAMHAT C KOOpAMHATaMH

3TOW TOYKH.

OKpyTIATH 1EbIC YUCHIA U ISCATUYHBIE Tpobu (1o 00pasity), HaXOIUTh MPUOIMIKEHUS YUCE.
Yucnoevle u OyKkeeHHbvle GbIPANHCEHUA

OpueHTUpPOBATHCS B OHATUAX W ONMEPUPOBATH HA 0A30BOM YPOBHE TEPMHHAMU,CBSI3aHHBIMU C
3alUChI0 CTETICHM YMCJIa, HAXOAUTh KBaJpaT U KyO 4HMClia, BRIUUCIATH 3HAYCHUS MTPOCTEHIITNX
YHUCJIOBBIX BBIPAKEHUM, COJEPKAIIUX CTETICHU.

[Tonb3oBaThCs MpU3HAKAMHU JACTUMOCTH (IIPU HEOOXOIUMOCTH C OMOPON HAAITOPUTM IPABUIIA),
packiiaJpIBaTh HATYpaJIbHBIC YUCIIA HA TIPOCTHIE MHOXKUTEH.

llonv306amucs macuimabom, COCTABIATH MPOTIOPLIMKI U OTHOLIEHUS.

Hcnonb3oBath OyKBBI 11 0003HAUEHUSI YMCEN MPU 3alUCH MAaTEMaTUYECKHUX BBIPAXKEHUH,
HaxXOJIUTh 3HA4YCeHHS OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIISII HEOOXOIUMbIE TOJCTAHOBKH U
npeoOpa3oBaHus (C OMOPOM HA aNTOPUTM YUEOHBIX JEHCTBUM).

Haxonnte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewvix 3aoau

PeaTe MHOrOIIArOBBIE TEKCTOBBIE 33]a4H apU(PMETHIECKUM CIIOCOOOM COMOPO Ha BOIIPOCHBIM
TUIaH.

Pemats mpocreiive 3anaydd, CBA3aHHbIE C OTHOUIEHHWEM, MPONOPUHUOHAIBHOCTHIO BEIUYMH,
MPOIIEHTAMH; pelIaTh TPU OCHOBHBIE 33/1a4X HA IPOOU U MPOIEHTHI.

Pemars 3amauum, copaepikamipe 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYUHBI: CKOPOCTh, BpEMH,
paccTosiHUe, IeHa, KOJMYECTBO, CTOMMOCTDH;, MPOU3BOJIUTEIBLHOCTH, BpeMs, 00BbEMa paldOoThI,
UCTIONBb3Ysl apu(METHUeCKHe JeHCTBUSI, OICHKY, MPUKUIKY; IMOJb30BATHCA EAMHUIIAMU
M3MEPEHUS COOTBETCTBYIOIINX BEJIUYKH.

CocTtaBisaTh OyKBEHHBIC BBIPAKEHUS IO YCIOBUIO 314U MOCTIE COBMECTHOTOaHAIIN3A.
W3Bnekates uH(OpMaIMio, MPEACTAaBICHHYI0 B Ta0nWIax, Ha JUHEWHOH, CTOJOYATON WM
KpYroBO#l JAuarpaMmax, HHTEPHPETUPOBATh MPEACTABICHHbBIE JAHHBIE; UCIOIb30BAaTh JTAHHBIC
MIpU PEIICHUU 3a/1a4.

[IpeacTaBnsTh HHGOPMAIIUIO C TTOMOIIBIO TAOJINII, TUHEHHOM U CTOJIOYATON TUATPaMM.
Haznaonaa zeomempus

[IpuBomuTh TpUMEpPHl OOBEKTOB OKPYKAIOUIETO MHpaA, HUMEIOMUX (QopMy H3YUEHHBIX
T€OMETPUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PABHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh C TIOMOIIBIO MUPKYJIS, JTUHEHKH, TPAHCIOPTHPA HA HEITWHOBAHHOW M KJIETYATOU
OymMare W3ydeHHbBIE IUIOCKHE TE€OMETpHUYecKue QUTrypsl M KOHQPUTYpaIluu, CHMMETPUYHBIC
burypsl.

NMeTp mipencTaBiCHHE O TEOMETPHYECKHX TMOHSATHUSAX: PaBEHCTBO (HUTyp, CUMMETpHs, OCh
CUMMETPHH, LICHTP CUMMETPHHU.

Haxonuth BeTUYHHBI YIJIOB U3MEPEHHEM C TIOMOILIBIO TPAHCHIOPTUPA, CTPOUTDH YIJIbI 3aJaHHOU



BEJINYMHBI, II0JI30BAThCA IPU PEUICHUH 3a7a4 IpagyCHOM MEpPOM YTIIIOB; paclO3HaBaTh Ha
yepTeKax OCTPBIM, IPSAMOU, pa3BEPHYTHIN U TYIION YTJIbIL.

BbluucisaTh 1nuHy 10MaHOM, IEPUMETP MHOTOYTOJIbHUKA, MT0Ib30BaAThCACIMHUIIAMHI U3MEPEHUS
JUTMHBI, BBIPAXKaTh OJIHU €IUHULIBI U3MEPEHUS JJIMHBI Yepe3 ApyTHUe.

Haxonutb, ucTionb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY IByMs TOUKaMH, OT TOUKH
110 MPSIMOM, UTMHY ITyTH HA KBaJAPATHOU CETKE.

Boruncnsate miomaas Guryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB, HCIIOIb30BaTh pa30ueHue Ha
MPSMOYTOJIbHUKH, Ha paBHBbIC (DUTYpHI, JOCTpamBaHUE 0 MPSIMOYTOJBHUKA; TIOJIb30BATHCS
OCHOBHBIMHU €AMHUIIAMU U3MEPEHUSI IUTONIAAH; BBIPAXKATH OJTHA €AUHUIBI U3MEPEHUS TLIOIIAAN
yepes Apyrue (mpu HeoOXOIMMOCTH COMTOPO Ha CIPABOYHYIO MH(DOPMAIIHIO).

Pacnio3naBaTe Ha MOJENSX M HU300PAKEHUSX MHUPAMUIY, KOHYC, LHJIUHJIP, HCIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeTYaTOW Oymare mpsiMOYyTOJIbHBIN TapaJlICIICTIHAIIC]T.

Boruucisate 00bEM IpsAMOYTOJIBHOTO Mapajuiesenuneaa, Ky0da, MOJIb30BaThCS OCHOBHBIMHU
eAVMHUIIAMU U3MEpeHUs 00bEMa; BbIPAKaTh OJHH €IMHUIIBI U3MEPEeHHs 00bEMA uepe3 apyrue (c
OTIOPOM Ha CMPABOUYHYIO0 UHGOPMAIIHUIO).

Pemiath HecnmokHBIE 3a/laud HA HAXOXKACHUE TEOMETPUUYECKUX BEJIWYHMH B TMPAKTUUYECKHUX
cuTyanusx (mpu He0OXOUMOCTU C BU3YyaJIbHOM OMIOPOHt).

IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJBTATBI OCBOEHHUS PABOYEN
ITPOI'PAMMBI KYPCA «AJITEBPA» (IIO TOJAM OBYYEHUSA)

OcBoenne yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOIO OOIIEro oOpa30BaHUS JOJKHO
o0ecreunBaTh JOCTIXKEHHE CIICTYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

7 KJIIACC

Yucna u eéviuucnenusn

BbinonHATe, coueTas yCTHbIE W IHCbMEHHBIE NPUEMBI, apupMeTHdyecKkue AEHCTBUS C
pPalMOHAJIBHBIMH YHCIIAMH.

HaxoauTh 3HaueHUs YMCIOBBIX BBIPAXKEHUN; MIPUMEHATh Pa3HOOOpPa3HbIECIOCOObI U MPUEMBI
BBIUMCIICHUS] 3HAUEHUU JPOOHBIX BBIPAKEHUH, COIEpKAIIUX OOBIKHOBEHHBIE U JIECATUYHbBIC
TpoOu.

[TepexoauTh OT 0JTHOM (DOPMBI 3aMUCH YUCEN K ApYyroi (mpeoOpa3oBbIBATHACCATUUHYIO TPOODH
B OOBIKHOBEHHYI0,  OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUUHYIO
npo6s). CpaBHUBATH U YHOPSAIOYUBATH PAllUOHATIBHBIC YUCIIA.

OKpyrasTh yKcIIa.

BbBINONHAT, TPUKUAKY W OLEHKY pe3yJbTara BbIYMCICHUW, OIEHKY 3HAYEHUW YHCIOBBIX
BBIPAKCHUMU.

BbInoHATH A1EMCTBHS CO CTENEHAMHU C HATYPaJIbHBIMU MTOKA3aTENSIMU (C OTIOPO Ha CIPABOYHYIO
uH(pOpMaIHio).

[IpuMeHsATh MPU3HAKKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIU HATYpalbHBIX YUCEIL.

PemaTte npocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE COTHOLIEHUEM BEJINYUH,
MPONOPIMOHAIBHOCTBIO BEIUYMH, MPOLEHTAMU; HHTEPIPETUPOBATH PE3YJIbTaThl PELICHUS 3a/1a4
C Y4€TOM OTpaHUYEHUM, CBI3aHHBIX COCBOMCTBAMHU pacCMaTpUBAEMBbIX OObEKTOB.
Anzebpauueckue eviparcenus

OpueHTHpOBaTbCA B TMOHATHUSX U ONEpUPOBATh Ha 0a30BOM YpPOBHE aire0panyecKkoit
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHMs1 OyKBEHHBIX BBIPAXKEHHI MPY 3a/1aHHBIX 3HAUEHUSX [IEPEMEHHBIX.
BoinonHaTe mpeoOpa3oBaHus 1IEJI0T0 BBIPAXKEHUS B MHOTOWIEH NPHUBEACHUEM IMOJ0OHBIX



CJIaraeMbIX, PaCKPBHITHEM CKOOOK.

BBINIONHAT YMHOXXEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHSTh
(dbopMyJIbl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTHU (C OMOPOW Ha CIIPABOUYHYIO MH(POPMALIUIO).
OcyliecTBIATh Pa3I0KEHNE MHOTOUYJIEHOB HA MHOXHUTENIM C MOMOUIBI0O BRIHECEHUS 32 CKOOKHU
oOIlIero MHOXUTENS, TPYIIUPOBKU CIAraeéMblX, NpPUMEHEHUS (POpPMYyNl COKpAIEHHOTO
YMHOKEHUS (C OMOpOoi Ha CIIPaBOYHYIO HH(OPMAILIHIO).

[IpumensaTy npeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEHICHUS Pa3jIMYHbIX 33]a4d U3 MaTEMaTHKH,
CMEXHBIX TIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEW C HATypaldbHBIMHM MOKa3aTeIsIMU I peoOpa3oBaHUs
BBIPKECHHM (C OTIOPOM HA CIIPABOYHYIO HH(POPMAITHIO).

Ypaenenusa u nepasencmea

Pemare sMHEMHBIE YpaBHEHUsS C OJHOM NIEPEMEHHOW, INPUMEHsSA IIpaBWJIa IEpexona OT
UCXOJHOTO YpaBHEHHSI K pPaBHOCUIBLHOMY eMy. lIpoBepsTb, SIBIsE€TCS U YUCIO KOPHEM
ypaBHEHHUS.

Wmets npeacrapieHne o rpaduyeckux METoJax NpU peUIeHUH JIMHEWHBIXYPaBHEHUN U X
CUCTEM.

[Togbupats OpUMEPBl Tap 4YHUCENd, SBILIOIIMXCS PEUICHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CrtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadUK JUHEHHOIO YpaBHEHUS C JBYMSIIEPEMEHHbBIMU;
MOJIb3YSICh TpaUKOM, TPUBOAUTH IPUMEPHI PEIICHUS] YPABHEHHS.

PemaTe cucTemMbl ABYX TMHENHBIX YPABHEHUI C IBYMsI IEPEMEHHBIMU, B TOM YHCII€ TpauuecKu
(c onopoii Ha aNTOPUTM y4EOHBIX JEHCTBUN).

CocraBnsaTh (MOCIE€ COBMECTHOIO aHalld3a) W peIlaTh JUHEHHOE YpaBHEHUE WIIA CUCTEMY
JMHENHBIX YPAaBHEHUM O YCIOBHIO 33J]a4, UHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM
3a/1a4y NOJIyYECHHBIN PE3yJIbTaT.

Koopounamot u ecpagpuxu. @yukyuu

N300pakaTh Ha KOOPAMHATHOM TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIOBbIE IPOMEKYTKH Ha alre0panuyeckoM si3bIKe.
OtMmeyaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPAMHATAM; CTPOUTH IpapuKu
nuHeHHBIX QyHKIui. Ctpouts rpaduk Gynkumn y = kX + b.

OnuceiBaTh € TMOMOIIbIO (YHKUMH H3BECTHBIE 3aBUCHUMOCTH  MEXAy BeIMUMHAMU (TI0
QITOPUTMY yUEOHBIX JEHCTBUI): CKOPOCTh, BPEMS, paCCTOSIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAUTENILHOCTD, BpEMsl, 00BEM paOOTHI.

HaxoauTs 3HaueHue pyHKIMH 110 3HAYECHHUIO €€ apryMEeHTa.

[Tonumate Tpaduueckuii cmocod MpeACTaBICHUS M aHalu3a WH(OpMaIuu; U3BJIEKaTh H
MHTEPIPETUPOBATh UH(POPMALIHNIO U3 TPAPUKOB peaJbHbIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u éviuucnenus

Hcnonp30BaTh HadaigbHbIE IMPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYIJICHHS M BBIYMCIICHUH; W300pa)kaTh ACMCTBUTEIbHBbIC UWCIa TOYKAMHU Ha
KOOpPJIAUHATHOM IMPAMOM.

[IpuMeHsATh MOHSTHE apU(PMETUYECKOTO KBAJIPaTHOTO KOPHS; HAXOAMUTh KBaJpaTHbIE KOPHH,
UCIIONB3Ysl MPU HEOOXOAMMOCTH KAaJIbKYJSTOP; BBINOJHATh MPOCTEHIINE NpeoOpa3oBaHUs
BBIPAXKCHUH, COACPKALLMX KBAJpaTHbIC KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJIBIIMX U MajbIX YUCEN ¢ IOMOULIBIO IECATUYHBIXAPOOEH U cTeneHel
yucina 10.

Anzedopauueckue eviparcenus

[IpyMeHSTh MOHATHE CTENIEHU C LIEJIBIM IT0KA3aTEJIEM, BBIIOJIHATh IpeoOpa30BaHUs BbIpaXKEHUH,



COIEPIKAIIUX CTEIEHH C LIEJIBIM MOKa3aTeseM (C CIIOIb30BaHUEM CIIPABOYHOM HH()OPMALHH).
BBINONHATE HECIOKHBIE TOXKICCTBEHHBIC IPEOOPAa30BaHUS PALMOHANLHBIX BBHIPAKECHHU Ha
OCHOBE NPABUII JEHCTBHMI HAJl MHOTOWIEHAMH U alre0pandecKMMH APOOIMU.

PackiapIBaTh KBaAPATHBINA TPEXUIIEH HA MHOKUTEIIM.

[IpuMeHATh NPeoOpa3oBaHUs BHIPAKEHUM IS PELICHHS Pa3IMYHBIX 3aJad M3 MATEMATHKH,
CMEXHBIX IIPEAMETOB, U3 PEATHLHOM IIPAKTHKM.

Vpasnenus u nepasencmea

PemiaTh nuMHENHBIE, KBaAPATHBIE YPABHEHHUS (C MCIIOJIL30BAHUEM CIIPABOYHOM MH(POPMAIMHU) U
pallMOHANLHBIE yPAaBHEHMS, CBOISAINMECS K HHUM, CHUCTEMBI [BYX YpPAaBHEHUH C JAByMs
TIEPEMEHHBIMHU.

[IpoBOOMTE HPOCTENIIME HCCIEAOBAHUS yPABHEHHMI U CUCTEM YpPABHEHHWH, B TOM YHUCIE C
IpUMEHEHHEM Trpa(uuecKux IIPeACTABICHUN (yCTaHABIMBATH, UMEET JIM YPABHCHUE WIIH
CHCTEMa ypaBHEHMI PEICHUS, €CIIM MMEET, TO CKOJBKO, H IIP.) C OIIOPOH Ha aJrOPUTM y4eOHBIX
JNECUCTBHM.

[TepeXoauTh OT CIOBECHOH (POPMYIMPOBKHU 3a/1aut K €€ anreOpandeckoil MOIEIH ¢ MOMOIIBIO
COCTABJICHUS yPAaBHEHHS WIIM CHCTEMBI YPaBHEHHii, HHTEPIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4M IIOJTy4EHHBIN PE3yIbTaT.

[IprMeHATh CBOMCTBA YUCIOBLIX HEPABEHCTB IS CPABHEHMS, OLCHKHU, PEINATh JIMHEHHBIE
HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX CHCTEMBL, 1aBaTh IPadMUECKYy0 HILIFOCTPALMIO
MHOYKECTBA PELIEHHI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

OnepupoBarh Ha 06a30BOM ypoBHE (YHKIHMOHAIbHBIE IIOHATUS M A3bIK  (TEPMMHEIL,
CHMBOJIMYECKHE O003HAUECHUS); ONPENEIATh 3HAYEHUE (YHKIHMU II0 3HAYECHHIO apryMEHTa;
OIpENENATh CBOMCTBA (QyHKIMH 1O €& TpaduKy.

CrpouTts rpaduky >71eMeHTapHbIX GYHKIMA Buga , Y = X2, y=X3,y =+/x ,y=

k; onmuchIBaTH CBOMCTBA YUCIOBOM (DyHKIMH O €€ Tpaduky (Mpyu HEOOXOAUMOCTH C
X

HaIpaBJISIoNIEN TOMOIIBIO).

9 KJIACC

Yucna u éviuucnenus

CpaBHUBATH U YIIOPSAAOUYNBATH PAIMOHAIBHBIE U UPPALHOHAIIBHBIEC YUCIA.

BoimonusaTe apudmernyeckue AEMCTBHUS C palUOHAIbHBIMU YHCJIAMH, COYETas YCTHbIE U
[MUCBMEHHBIE PUEMBI, BBITIOJIHATE BBIYUCICHUS C UPPALUOHAIBHBIMU YHUCIIAMU.

HaxoguTe 3HaueHMs CTENEHEN C LEIbIMU IOKA3aTeJsIMU U KOPHEW; BBIYMCIATH 3HAYCHUS
YU CJIOBBIX BBIPAKECHUMU.

OKpyTrasTh JEHCTBUTEIBHBIE YMCIA, BBIIOJHATh NPUKUAKY PE3yJbTaTa BBIYUCICHUN, OLEHKY
YU CJIOBBIX BBIPAXKECHUN.

Ypaeuenua u nepasencmea

Pemwars MHEMHBIE M KBAaJApAaTHBIE YPABHEHMS, YPABHEHUs, CBOISAILUMECSH K HHUM, IIPOCTEHIINE
ApOOHO-pallMOHANIbHBIE YPaBHEHUSI.

Pematpe npocrenime CUCTEMbI ABYX JIMHENHBIX YPAaBHEHUHN C ABYMs IIEPEMEHHBIMUA U CUCTEMBI
JIBYX YpaBHEHUH, B KOTOPHIX OJIHO YPABHEHHE HE SIBIIACTCAIIMHEUHBIM (TI0 BU3yaJIbHON OMOpe).
Pemate npocTeiie TeKCTOBbIE 33J]a4l aareOpandeckuM CrocoOOM € MOMOUIBI0 COCTABJICHHUS
YPAaBHEHMS WIM CUCTEMBI JBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

IIpoBoaUTE MpOCTEHIINE HCCIEIOBAHUSA YPAaBHECHUNW W CHUCTEM YPAaBHEHHUH, B TOM YHUCIE C
OPUMEHEHUEM TpapuuecKUX NpeACTaBlIeHUN (yCTaHaBIMBaTb, UMEET JIM YpPaBHEHHUE WM
CUCTEMA YPAaBHEHMI pELIEHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemartp nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; N300pakaTbpellleHHEe HEPAaBEHCTB



Ha 4YMCJIOBOM HpHMOﬁ, 34l CbIBATh PCHICHUEC C TIOMOIIbKO CUMBOJIOB.

Pemars cucTtemMbl JTHMHEWHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB, BKIKOYAIOMIMC KBAJAPATHOC
HEPaBCHCTBO, I/1306pa}KaTI> PCUHICHUE CUCTEMbI HCPABCHCTB Ha YHUCJIOBOM pr[MOﬁ, 3aIIMChIBATh
pEIICHUC C ITOMOIIBIO CHUMBOJIOB.

Hcnomnb3oBath HCPAaBCHCTBA IIPHU PCIICHUU PA3JIMYIHBIX 3a1a4.

Dynukyuu

Pacnio3naBath GyHKIIMM W3y4YeHHbIX BUAOB. [loKa3piBaTh CXEMaTHYECKH

pAacIioyIoKeHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, y = kX
+b ,y= ax? + bx +c, y = X3, y= vx, y = ;kB 3aBUCHUMOCTH OT 3HAUYCHUU

K03 (UIIMEHTOB; OMUCHIBATh CBOMCTBA (QyHKIUNA. CTPOUTh U HM300pakaTh CXEMaTHUECKU
rpaduKu KBaJIpaTUYHBIX (DYHKIHUH,



OIMMCHIBATh CBOMCTBA KBAPATUYHBIX (DYHKIIHH 1O UX TpaduKaM.

Pacrio3naBate KBaApaTHUHYIO0 (QYHKIHMIO 1O (opMylie, MPUBOAUTH MPUMEPHI KBaJAPATHUHBIX
(GYHKIMI U3 peanbHON )KU3HU, PU3UKU, TEOMETPUU.

Apupmemuueckan u ceomempuueckan npozpeccuu

Pacnio3HaBaTh apu()METHUECKYIO U TE€OMETPUUECKYIO IPOTPECCUH IIPU Pa3HBIX CIOCO0AX 3a/1aHusl.
BBINONMHATE BBIYMCIEHUS C MCHOJIb30BaHUEM (OpMYNIT N-ro ujeHa apuPpMETHUECKOH U
TeOMETPUYECKOH TPOrpeccuil, CyMMBI MEpBHIX N uieHOB (C OMOpoOil Ha CHPaBOYHYIO
uH(popMaruio).

Pemate 3amaum, CBA3aHHBIE C YKCIOBBIMHM IOCJIEJOBATENBHOCTAMH, B TOM YHCIE 33Ja4d U3
peanbHON KU3HHM (C UCIIOIB30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHH).

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSA IPUMEPHOM
PABOYEM ITPOT'PAMMBI KYPCA «TEOMETPHS» (IIO T'OJIAM OBYUEHMUS)

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs JOJDKHO
oOecrnevunBaTh JOCTHKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB:

7 KJIIACC

Pacno3HnaBaTh M3y4eHHBIE T€OMETpUUYECKUE (PUTYPHI, ONPEEATh UX B3aUMHOEPACIOJIOKEHHUE,
U300pakaTh TreoMeTpudeckrue (UTYphI; BBIIONHITH YEPTEKHU MO YCIOBHUIO 3adaudd. M3mepsTh
JIMHEWHbIC W YTJIOBbIE BEIWYUHBI. PemaTh 3a/laud Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMUMH MIPEMETOB B PEalbHONKNU3HU, PAa3MEPOB
MPUPOJIHBIX 00BEKTOB. Paznuuars pa3Mepbl ’TUX OOBEKTOB MOMOPSIAKY BETUUUHBI.

CTpouTh 4YEpTEXKM K TEOMETPUYECKUM 3ajadaM (C MCIOJIb30BAHUEM CMBICJIOBOM OMOPHI:
HABOSIINE BOMPOCHI U/UIU aNrOpUTMAa YUEOHBIX TEHCTBHM).

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, WCIIOJIB30BaTh IMPU3HAKH U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOANTH OKA3aTEIHCTBA HECIOKHBIX T€OMETPUUYECKUX TeopeM. [1onb30BaThCss MpU3HAKAMHU
PaBEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,

CBOWMCTBOM MEJMaHbl, TPOBEAEHHON K TUIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJbHUKA, BPEIICHUN
TEOMETPUUECKHUX 3a]1a4 (C UCTIOJIb30BAHUEM 3PUTEIILHON HATJISTHOCTU W/ MINBEPOATHLHOM OMOPHI).
Onpenensate NapauielbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT CHUMHU CEKYIas.
OnpenensTe MapauieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOMU
PSAMOM 1O TOYEK JAPYTOU MPSAMOM.

PewmaTe 3aaun Ha KieTyaToi Oymare.

[TpoBOIUTH BHIUUCIECHUS 1 HAXOUTh YUCIOBbIC U OYKBEHHBIC 3HAYEHUS YTJIOB B TEOMETPUUECKHUX
3a/la4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH JBYX MapaUICIbHBIX MPSIMBIX CEeKYyIel. Pemars mpakTudyeckue
3a7lau Ha HAXOXKJICHHUE YTJIOB.

HMeTh npencTaBieHue O MOHITHE TEOMETPUIECKOIO MECTa TOUEK.

dopMyaupoBaTh OMNpEACTICHUs OKPY)XKHOCTH M Kpyra, XOpJbl M JHaMeTpa OKPY>KHOCTH,
MI0JIb30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA P PELICHUU 3a1aY.
OpueHTUPOBATHCS B MOHATHUSIX: OMMCAHHASL OKOJIO TPEYTOJbHUKA OKPYKHOCTh, IEHTP OMUCAHHON
okpykHoctd. OmnepupoBarh Ha 0a30BOM ypoBHE (aKTaMH O TOM, YTO OWCCEKTPUCHI YTIIOB
TPEYTOJbHUKA TMEPECEKAIOTCsl B OJJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NMEPHNEHIUKYISPHI K
CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCA B OJIHON TOUKE.

OpHeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE: KacaTesbHasi K OKPY>KHOCTH,



TeopeMa O NEPIECHANKYISPHOCTH KaCaTEJIbHOU U paanyca, MPOBEAEHHOIO K TOYKE KACAHUS.
HNmeTp npencTaBiieHUE 0 MPOCTEUIINX T€OMETPUUECKUX HEPABEHCTB, UX MPAKTUYECKOM CMBICIIE.
[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOCHUS C IIOMOILBIO LIUPKYJIA U JIMHEUKH.

8 KJIACC

Pacmo3HaBaTh OCHOBHBIC BUIBI UETHIPEXYTOIBHUKOB, X 3JIEMEHTHI, TIOJIb30BAThCS UX CBOMCTBAMU
IIPU PEIICHUU TEOMETPUICCKUX 3a]1ad.

OpHEeHTUPOBATbCS B MOHSATUU — TOUKH TMEpPEcedeHMs] MEAWaH TPeyrojibHUKa (IEHTpa Macc) B
pEIICHNH 3ajad.

Brnamets moHsTHEM CpeaHEH JIMHUM TPEYTOJIbHWKA W TpamleIuu, MPUMEHSTh WX CBOWCTBA TPH
pEIICHUH MPOCTEHIMX TeOMETpUYecKux 3amad. Mmers mpencraBieHne o Teopeme daneca u
TEOpEeMe O TPOIMOPIIMOHATLHBIX OTPE3Kax, MPUMEHSATh UX ISl PEHICHUS TMPAKTUICCKUX 3a7ad (C
OTIOPOM Ha 3pUTENIbHYIO HATJISATHOCTD).

[TpuMeHSTh IPU3HAKU MTOI00HS TPEYTOJLHUKOB B PEIICHUN HECIOKHBIX TEOMETPHUUSCKHX 3a7ad.
[Tonb3oBaThcs Teopemoii [Tudaropa ams pemieHust reOMETPUUECKUX U MTPAKTUYECKUX 3a]1ay.
Brnamers mnoHATHSIMH CHUHYCa, KOCHHYCa W TaHT€HCa OCTPOro yria MpsiMOYTOJIbHOTO
TpeyrojibHUKa. [lob30BaThCS ATUMHU TOHATUSMHU JUISl PEIICHUS MPAKTHUYECKUX 3aaad (mpu
HEO0OXOMMOCTH C OTIOPOI Ha aJTOPUTM MPABUIIA).

Boruucnsate (paznuuHbiMu crioco0aMu) (C OMOpPOM Ha CHpPaBOYHYHO HH(OpMAIMIO) ILIONIAlb
TPEYroJIbHUKA W IUIOMIAJA MHOTOYTOJBHBIX  Guryp (moiB3ysch, TIA€ HEOOXOIMMO,
KaJTbKYJIATOpOM). [ [pUMEHSITh OJTydeHHbIE YMEHHS B IPAKTUYCCKUX 3aavax.

BraneTs MOHATHUSMH BOMCAHHOTO M IIEHTPAIBHOTO YTIJIA, UCIIOJIB30BATh TEOPEMBI O BITMCAHHBIX
yriax, yriiax MeX1Iy XopAaamu (CeKyIUMHU) U yTIIe MEeXKTy KacaTeIbHON U XOPI0# TP PEIIeHUN
MPOCTEUIITUX TEOMETPUUSCKIX 3a/1a4.

Brnagetp mNOHATHEM ONKMCAHHOTO 4YETHIPEXYTOJbHUKA, MPUMEHAThH CBOMCTBA OIMKUCAHHOIO
YETBIPEXYTOJIbHUKA ITPU PELICHUH ITPOCTEUIIINX 3a/1a4.

[IpUMEHATh MOJy4YEHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMATHUYECKMEMOJIENH I 3a1a4
peaTbHOM KU3HM U TIPOBOJUTH COOTBETCTBYIOIIME BBIYKMCICHUS C MPUMEHEHHWEM MOA00us U
TPUTOHOMETPUH (ITOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YTIJIOB, HAXOAWTh C WX ITOMOIIBIO Pa3TUIHBIC
JIEMEHTHl TPSIMOYTOJIBHOTO TPEYTrOJbHUKA («PEIICHHE MPSMOYTOJIbHBIX TPEYTOJIHLHUKOBY).
Haxonuts (¢ momMoIipo KaabKyJIsITOpa) JJIMHBI M YTJIBI J1J1 HETaOJIUYHBIX 3HAYCHUH.
[Tonb3oBaThcs (popmMynaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKICCTBOM IS
HAXOXKJEHUSI COOTHOIICHWA MEXIy TPUTOHOMETPUYECKHUMH BeJIMYMHAMU (C OMOpOM Ha
CIIPAaBOYHYIO0 HH(POPMAITHIO).

Hcronp30BaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JUISl HAXOXICHHS Pa3IMYHBIX JJICMECHTOB
TPEYTOJIbHUKA («pEHICHUE TPEYTrOJbHUKOBY»), TMPUMEHATh WX TMPU PEIICHUHM MPOCTEHIIMX
reOMETPUYECKUX 3a]1aY.

Bnanets moHSITUSIMU NTPpeoOpa30BaHus 000, COOTBETCTBEHHBIX 2JIEMEHTOB MOJA00HBIX pUTyp.
[Tonb30BaTHCS CBOMCTBAMU MOI00US TPOU3BOJIBHBIX (DUTYP, YMETHBBIUMCISATH JJIMHBI U HAXOIUTh
YIIIBI y TOJIOOHBIX (hUryp (M0 anropuTMy yuyeOHbIX AeicTBuil). [IpumMeHsaTs cBOMCTBa MOA00US B
MPAKTUYECKUX 3a/ladaX. ¥ METbIIPUBOIUTH TPUMEPHI TIOJIOOHBIX (UTYP B OKPYKAIOIIEM MHPE.
[Tonp3oBaThcs TeopeMaMu (MO BU3YATBHOW OMOpPE) O MPOW3BEAECHWU OTPE3KOB XOpPH, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBAJPaTe KacaTeIbHOM.

[Tonb3oBaThCs BEKTOpaMH, TOHUMATh UX TEOMETPUUECKUN U (PU3NYECKUI CMBICII, TIPUMEHSTh UX



B PEIICHUH TEeOMETPUYECKUX M (u3nueckux 3aaad. [IpuMeHsATh CKalApHOE MpPOU3BEACHUE
BEKTOPOB JUJI1 HAX0KIEHUS JUIMH U YIJIOB.

[Tosnp30BaTECA METOOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PEIIEHUH F€OMETPUYECKHUX
Y IIPAKTUYECKUX 3a/a4.

Biamers NOHATHAMM DIPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI AYT'H
OKPY>KHOCTH U PaIMaHHOW MEPBHI yIila, YMETh BBIYUCIIATH IUIOIA/Ib KPyrau €ro yacteu (¢ onopou
Ha CIPaBOYHYI0 HHPopMaluio). [[puMeHsATh NOTy4YeHHbIE YMEHUS B IPAKTUYECKUX 33]a4ax.
Haxogute ocu (MiM ULEHTPbI) CUMMETpUHM (QUTYp, NPUMEHATh JBUKEHHUS IUIOCKOCTH B
MPOCTENIINX CITydasix.

[IprMeHATH MOTYyYEHHBIE 3HAHWS HA NPAKTUKE — CTPOUTh MATEMATHYECKUEMOJENM I 3ahad
peaslbHOM U3HU M MPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUA C MPUMEHEHHUEM MOJ00us |
TPUTOHOMETPUUYECKUX (PYHKITHH (ITOJIB3YACH, T1Ie HEOOXO0IUMO, KaIbKyIITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
HaumenoBanue
Ne (undposbie)
pa3aesoB M TeEM Kontpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcbl
HarypanbHble unca.
HeticTBus ¢ bubnnoreka [HOK
1 43 3
HaTypaJbHbIMU https://m.edsoo.ru/7f4131ce
YUCITaMHU
5 Harnsinnast reometpusi. 12 1 9 bu6mmoreka [JOK
JInHUK HA THTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OObIKHOBEHHEIE IPOOH 48 4 https://m.edsoo.ru/7f4131ce
4 Harnsannas reomerpus. 10 1 1 bubnnorexka [JOK
MHOroyronbHuKH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecamuampie ApodH 38 3 https://m.edsoo.ru/7f4131ce
Harnsannas reometpusi.
6 Tena u ¢purypsi B 9 1 1 bubnuorexa LIOK
P https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
7 [ToBTOpEHHE 1 10 1 bubnmnoreka [JOK
00001IeHNe https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO 170 14 4
YACOB I10 [TIPOI'PAMME
6 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aeiioB U TeM Kourpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmMbl padoThI padoThI
pecypcbl



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

bubmuoreka [JOK
! HarypaitbHie trcna 30 2 https://m.edso0.ru/7f414736
Harngannas
2 reometpus. [Ipsmbie 7 1 bubmorexa [JOK
pri. 1°p https://m.edso00.ru/7f414736
Ha MJIOCKOCTH
bubmuoreka [JOK
3 Jlpodu 32 3 ! https://m.edso00.ru/7f414736
Harnsguas
4 TeOMETPHS 6 1 1 bubmorexa OK
pH. https://m.edso00.ru/7f414736
Cummerpust
5 Bripaxkenus c 5 5 bubnuoreka [IOK
OykBamu https://m.edso00.ru/7f414736
Harngannas BuG 1OK
noIMoTeKa
0 reomerpis. GUrypel 14 . ! https://m.edso00.ru/7f414736
Ha IUIOCKOCTH
7 ITonoxurenbHbIE U 40 2 bu6mmoreka [IOK
OTpUIIATEIbHbIC YUCTIA https://m.edso00.ru/7f414736
3 [IpencraBnenue 6 1 1 bubnnorexa [JOK
JTAHHBIX https://m.edso00.ru/7f414736
Harnagnas BuG 10K
nonMMoTeKa
o reomeTpus. GHrype B o ! ! https://m.eds00.ru/7f414736
MIPOCTPAHCTBE
IToBTOpEHUE, BuG 10K
nonMMoTeKa
10 0bobuierne, 20 . https://m.eds00.ru/7f414736
CUCTEMaTH3aIus
OBHIEE KOJIMYECTBO 170 15 5
YACOB I10 ITPOTPAMME
7 KITACC (anreopa)
KoanuectBo 4acos JJIeKTPOHHBIE
HaunmenoBanue
Ne a3/1eJIOB M TeM K I (i pposrie)
/o pa3x Beero OHTPOJIbHbIE PaKTHYeCKHe 006pazoBaTebHbIe
NporpamMmmasI padoTsI padoThI pecypes
1 Yucnia u BEIYKUCIICHUS. o5 1 bu6mmoreka [JOK
Panumonanbabie uncia https://m.edsoo.ru/7f415b90
2 Anrebpanueckue 27 5 bubnuoreka [IOK
BBIPAKEHHUS https://m.edso0.ru/7f415b90
3 YpaBHeHUs U 20 2 bubnuotexa [JOK
HEPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 1 bubnuorexa [IOK
rpaduku. yHKIUU https://m.edso00.ru/7f415b90
5 IToBTOpEeHue 6 1 bubnnorexka [JOK
00001IeHIEe https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO 102 10 0
YACOB I10 ITPOTPAMME

8 KVIACC
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KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaunmeHnoBanme
N a3/1eJI0B U TeEM K 1T (upposIe)
. E OI; on Beero O;Tpo.m,nble pﬁaKanecxne 06pa3oBaTETbHbIC
porp paooTEI paooTel pecypebl
1 Yuciia 1 BBIYACICHUS. 15 5 bubmuorexa [JOK
KBanpaTubie KopHU https://m.edsoo.ru/7f417af8
, | B | B LOK
" https://m.edsoo.ru/7f417af8
[I0Ka3aTeIeM
Anrebpanueckue
3 BBIpQKCHHUSI. 5 1 bubnmoreka [JOK
KBagpartusiit https://m.edsoo.ru/7f417af8
TpEXWICH
AnreOpandeckue
4 BBIPAKEHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
5 HEpaBEHCTBA. 15 1 bubnuorexa [JOK
KBanpartubie https://m.edsoo.ru/7f417af8
ypaBHEHUs
6 uepmencrss 13 ) BuGnorexa LIOK
p ) . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHU I
;| Jpaseman o] Bumoresa 10K
p ' https://m.edsoo.ru/7f417af8
Hepagencrtra
8 Oynkiuu. OCHOBHBIE 5 bu6nmoreka [JOK
TIOHSATHUSA https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnosele 9 1 bubnnorexa [JOK
byHKIMHA https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 1 bubnuoreka [IOK
0000111eHNe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 10 0
YACOB I10 [TIPOT'PAMME
9 KUIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumenoBanue
N a3/1eJI0B U TEM K 11 (wnpposnie)
/o g Oli - Beero 06HTp0.lIle)Ie pﬁaKanecmle 06 pa3oBaTebLHbIE
porp padooTnI padoThI pecypebt
1 Uwucna v BEIYUCIICHHUS. 9 bubnmoreka [JOK
JleicTBUTENbHBIE YUCTIA https://m.edso0.ru/7f419d08
YpaBHeHuUA U
2 HEPaBEHCTBA. 14 1 bubnnorexka [JOK
YpaBHEHUSI C OTHOU https://m.edso00.ru/7f419d08
MepEMEHHON
v
3 Hé);;lfeelilif Cucremsr 14 1 bubmorexa LIOK
. https://m.edso00.ru/7f419d08
ypaBHEHUH
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4 iy 16 1 bubmorexa LHOK
p ' https://m.edso00.ru/7f419d08
Hepapencrtpa
bu6mmoreka [IOK
S DyHKH 16 1 https://m.edso00.ru/7f419d08
6 YucnoBbie 15 1 bubnuorexa [JOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEeHUE
’ bubmuoreka [JOK
! 0bobmerHe, . 18 1 https://m.edso00.ru/7f419d08
CHUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOT'PAMME
7 KJIACC (reometpus)
KosunyecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TeM Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMmblI padoThI padoTbI
pecypchl
[Ipocretimue
reOMETPUUECKHIE
1 ¢Gurypsl 1 UX CBOICTBA. 14 bubnuoreka [IOK
H3mepenne https://m.edsoo.ru/7f415e2e
FEOMETPUUECKHUX
BEJINYUH
bu6mmoreka [IOK
2 Tpeyrobnit 22 1 https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 psIMBIC, CYMMa YTJIOB 14 1 bubmorexa [JOK
P » CYMMA YT https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
0] oc .
P https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [ToBTOpEHME, 4 1 bu6mmoreka [JOK
0000111eHIEe 3HAHU https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOI'PAMME
8 KJIACC (reometpusi)
KosmmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBanue
Ne (uu¢posbie)
pa3iejIoB U TeEM Kontponbnbsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMmsbl padoThI padoThI
pecypchl
. bubnmnoreka [JOK
! HeTbpexyroeHHKL 12 . https://m.edsoo.ru/7f417e18
9 Teopema ®aneca u 15 1 bubnnorexka [JOK
TeopeMa o https://m.edsoo.ru/7f417e18
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MPOMOPIUOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYrOJIbHUKU
[lmomane.

Haxoxnenue
Ionaaen

3 Tpe HIOJII[BHI/IKOB u 14 1 bubmorexa OK
peyr https://m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX
¢buryp. [Tnomaan
MOA0OHBIX PUTyp
Teopema [Iudaropa u

4 Haqfna Garop 10 1 bubnmoreka [JOK

https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUHU
VYTIIIBl B OKPY’KHOCTH.
Brincannsie u
OTHMCaHHBIC
5 YEThIPEXyTrOJIbHUKHU 13 1 bubmorexa [JOK

pexyr ' https://m.edsoo.ru/7f417e18
KacarenbHble k
okpyxHoctu. Kacanue
OKPYKHOCTEM

6 [ToBTOpEHwMeE, 4 1 bubnnorexa [JOK
0000111eHHIE 3HAHUT https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO 68 6 0
YACOB I10 [TIPOI'PAMME
9 KUIIACC (reomeTtpus)
KoumnuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uu¢posbIe)
pa3aesioB M TeM Kontponbnesie  IlpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMsbl padoThI padoThI

pecypchl

Tpuronomerpus.

1 TeopeMbl KOCUHYCOB U 16 1 bubnnoreka [JOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[Ipeo6pa3zoBanue

9 nono0usi. Metpuueckue 10 1 bubnnorexka [JOK
COOTHOILICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bu6mmorexa [IOK

3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c

€KapTOBBI

4 foo pI/IHaTBI Ha 9 1 bubmorexa HOK

P https://m.edsoo.ru/7f41al2c
MIJIOCKOCTH
5 [IpaBuibHbBIE 8 bubnnorexka [JOK

MHOTI'OYT'OJIbHHUKH.

https://m.edsoo.ru/7f41al2c
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JlnvHa OKpYKHOCTHU U
IJI0ILAIb KpyTa.
Brruncnenune miomianeit

JIBM>KEHHUS TIJIOCKOCTH 6

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

[ToBTOpEHHUE,
000011IEHNE,
CHCTEMAaTHU3alHs
3HaHHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

HOYPOYHOE IINTAHUPOBAHHUE

5 kiaace

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe

padoTbI

IIpakTHYeckue
padoThbI

[IpencraBneHue 4nuciI0BOM nHbOPMAIIMK B
Tabmuax

Hudps! u uncna

OTtpe3ok u ero quHa. JlomaHasi.
MmuoroyronsauK. [IpakTrueckas padora mo
teme "[locTpoenue npsMOyroJbHHUKA C
3aaHHBIMH CTOPOHAMU Ha HEIMHOBAaHHOM
Oymare"

[mockocts, mpsiMas, JIyd, yroi

[IIxansl 1 KOOpAUHATHAA MIpsAMas

CpaBHeHUE HaTypaIbHBIX YHCEI

[IpencraBnenue 4nuciaoBoi nHpopMauy B
CTOJIOYATBIX IUarpaMMax

KontponbHas padora Nel. HatypanbHbie
yucia U Hynb. [Ikamner

10

JetictBue cinoxxenus. CBOWCTBA CI0KECHUS

HeiicTBue BerunTanns. CBOMCTBA BEIYUTAHUS

11

Kontponbnas padota No2. CrnoxxeHne u
BBIUUTAHUE HATYPATBHBIX YHCET

12
13

UYucnoBbie U OyKBEHHbIE BHIPAKEHUS

YpaBHeHust

14

15

Kontponbnas padota Ne3. Crnoxxenue u
BBIYUTAHUEC HATYPAJIbHBIX YHUCEIT

JeiictBre ymMmHOXkeHUs. CBOMCTBA YMHOKEHUS

16
17

JeticrBue nenenns. CBOMCTBA AEICHUS

JleneHue ¢ oCTaTKOM



https://m.edsoo.ru/7f41a12c
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Konrponsnas padora Ne 4. YMHOKEHHUE U

18 JIeNIeHNe HATYPATbHBIX YHCET 1

19 VYrpoienne BeIpakeHUH 4

20 [Topsimok neicTBUil B BEHIYUCICHUSIX 3

21 CreneHb ¢ HaTypalbHBIM [IOKA3aTEIEM 2

22 Jlenutenu v KpaTHbBIE 2

23 CBoiicTBa ¥ MPU3HAKHU IETUMOCTH 2

24 KontponbHas padota No5. YMHOXKEHHE U 1
JIeJIeHrEe HATYpaJlbHbIX YHCEN

25 Dopmyibl 2

26 [Lnomans. @opmyia miomaiu 5
MPSIMOYTOJIbHUKA

27 Enuauier usmepenus miomaaei 2

28 [IpssMOyTONBHBIN MTapasuIeICIUIIE . 1
[IpakTuyeckas padora "PazBepTka Kyoa"

29 O06BEMBI. O0BEM IPSIMOYTOJIBHOTO 3
napasuiefenunea

30 Kontponbnas padota Ne6. [Lnomanu u 1
00BEMBI

31 OKpy>KHOCTb, KpYT, 1Iap, LUIUHAP 1
OKpy>KHOCTb, KPYT, LIap, UAIHH]IP.

32 [IpakTuueckas pabota "[loctpoenue y3opa u3 1
OKpy>KHOCTEI"

33 Honu u npo614v. I/I306p€.)KeHI/Ie IpoOeii Ha 4
KOOPJIUHATHOW TIPSIMOK

34 CpaBHeHue npobeit

35 [IpaBusbHBIE U HEMPABUWIbHBIE APOOU

36 KonTponbusie pabora Ne7. OObIKHOBEHHbBIE 1
npobu

37 Crno>xenue 1 BeIYHTaHUE ApoOei ¢ 3
OJIMHAKOBBIMH 3HAMEHATEIISIMU

38 JleneHne HaTypabHBIX YHCEN U IpOOH

39 CwmelanHble yKcia

40 CrnoxeHue ¥ BRIUMTAHUE CMEITAHHBIX YHCEeT

41 KontponbHas pabota Ne§. OObIKHOBEHHBIE 1
npobu

42 OcHOBHOE CBOMCTBO ApoOHU

43 Coxparenue apo0oeit

44 [TpuBenenue npobeii k oOIEMy 3HAMEHATEIIO

45 CpaBHeHUeE, CIIO)KEHHE U BRIYUTaHUE APOOCH 5
C pa3HBIMH 3HAMEHATEIIIMHU

46 KonTponbnas padota Ne9. OObIKHOBEHHbIE 1
npobu

47 YMHO)eHue apobeit 2




48 Haxoxxaenue 4acTi 11e10ro

49 Jenenne npobeit 2
50 HaxoxaeHnue 1enoro mo ero 4actu
51 Kontponbnas padota Nel(. OObIKHOBEHHBIC 1 1
npodu
52 JlecsaTnyHas 3anmuch Apooeit 2
53 CpaBHeHUE TECATUIHBIX TPOOCi 3
54 Crno)keHHe ¥ BRIYUTAHUE JECATUIHBIX ApOoOei 5
95 Oxkpyrnenue uucen. [Ipukuaka 2
56 Kontponbnas padota Nel 1. [lecaTuunbie 1 1
npobu
57 YMHOXKEHHE IeCATHYHON APOOH Ha 3
HaTypaJbHOE YUCIIO0
58 Jlenenue necaTMUHON APOOHM HA HATYPAIbHOE 5
YHCIIO
59 YMHOXEHHUE Ha IECATUYHYIO Apo0b
60 Jlenenue Ha JECATUYHYIO IPOOH
61 KonTponbnas padora Nel2. Jlecaruunbie 1 1
npobu
62 Kanbkymstop 3
63 Bunsl yrios. UepTExHbIN TPEYroJIbHUK. 4 1
[IpaxTuueckas padora "[loctpoenue yriaos"
64 W3mepenue yrnos. Tpancnoptup 3
65 KoHntponbHas p%60Ta Nel3. I/IUHCTpYMeHTI)I 1 1
JUTSL BRIYMCIICHUH W U3MEPEHUI
66 HToroBoe moBTOpEeHNE Kypca MaTeMaTHKHU 5 10
KJlacca
67 Hrorosast KoHTpOJBbHAS pabora Ne 14 1 1
OBIIEE KOJIMYECTBO YACOB I1O 170 14 4
I[MTPOT'PAMME
6 Knacc
KoanuectBo yacos
J:;_)H Tema ypoxka Beero Konrpoabusie  IIpakTHueckue
padoThbI padoThbI
[ToBTOpEHME Kypca MaTeMaTHKH 5 Kiacca
Cpennee apudmernueckoe
[IpoueHTsI
4 [IpencraBnenue yncioBoil nHGoOpMaluu B 3
KPYTOBBIX JIHarpaMMax
Bunbl TpeyronsHUKOB 3
[TonsTe MHOXeECTBA 2




KonTtpoabsnasi pa6ora Nel. Beruncnenus u

! U3MEpEHUs

8 PaznoxeHue yncna Ha IPOCTbIE MHOXKUTEIN

9 HauOosnemmii oomuii genurens. B3aumHaO
IIPOCTHIE YKCIa

10 Haumensblee o01iee KpaTHOE HATYPaIbHBIX
qucel

1 KonTpoabHnasi padora Ne2. JlelictBus co
CMEILIaHHBIMH YHMCIIaMU

12 [TpuBenenue npoOeit K HAUMEHbIIEMY
o0111eMy 3HaMEHATeIIo

13 CpaBHeHMe, CIIO)KEHUE U BBIYUTAHUE
OOBIKHOBEHHBIX JIpOOei

14 KonTpoabHnasi padora Ne3. JlelicTBus co
CMEILIaHHBIMU YHCIIaMU

15 JleicTBUE CITOKEHUS U BBIUYUTAHUS
CMELIaHHBIX YHCell

16 WToroBelii ypok o MaTepuany

17 KonTpoabHnas padora Ne4. JlelicTBus co
CMELIaHHBIMH YHCIIaMU

18 JIelicTBrE YMHOKEHMS CMEIIAHHBIX YHCEl

19 Haxoxxnenue npobu oT uncia

20 [IpumeneHnue pacnpeaeanuTeNbHOro CBOMCTBA
YMHOXKEHUS

21 KonTtpouabHnas pa6ora NeS. Jleiictus co
CMEIlIaHHBIMH YU CIIaMU

22 JlelicTBrE N€NEeHNs CMEIIAHHbBIX YUCEI

23 Haxosxnenue uuncia mo ero apodu

24 JIpoOHBIE BBIpAKEHUS

o5 KonTtpouabHnas pa6ora Ne6. JleiictBus co
CMEIlIaHHBIMH YU CIIaMU

26 OTtHomeHus

27 [Iponopunn

08 [Ipsimast 1 oOpaTHas NPONOPLMOHATIbHBIE
3aBHCHUMOCTH

29 KonTtpoabnas padora Ne7. OTHOLIEHUS U
IIpONoOpLUUN

30 Macmtab

31 Cummerpus. [Ipaktuueckas padora "OceBas
U LEHTpalbHasi CUMMETpUn"
JlinHa OKpY>KHOCTH U Iiomanp kpyra. lap.

39 [IpakTuyeckue padotsl "OTHOLIEHHUE JITUHBI

OKPYKHOCTH K ee auametpy", "[1nomans
prraH




KonTtpoabsnas pa6ora Ne8. OTHowmeHus u

33 1
MPOTOPIIUU

34 [TonoxxurenbHbIE U OTPHUIATEIIBHBIC YUCITIA

35 [TpoTrBOMONOXKHBIC YKCTA

36 Monynb yrcna

37 CpaBHeHUE MOJIOKUTEIbHBIX U 3
OTPHULATENIbHBIX YHCET

38 W3meHneHue BenanH 2

39 KonTpoabHast padora Ne9. JleiictBus ¢ 1
paloHaIbHBIMU YHCIAMU
CrnosxeHue NoJ0KUTENIbHBIX U

40 OTPHUIIATEIILHBIX YUCEN C ITOMOIIIBIO 2
KOOPJMHATHOM MPSIMOit

41 CrnosxeHue oTpULIATEIbHBIX YUCEI

42 CrnosxeHue uncen ¢ pa3HbIMU 3HAKaMH

43 JleiicTBrEC BRIYMTAHUS

44 Kounrpoabnas padora Nel0. [eiictBus ¢ 1
paloHaIbHBIMU YHCIAMU

45 JlelicTBUE YMHOXKECHUS 3

46 JleiicTBUE NCICHMS

47 PanmonansHble yncia

48 CaoiicTBa 1€HCTBUH C palliOHATLHBIMU 5
YHCIaMU

49 KonTpoabsnas padora Nell. [lelicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU

50 PackpeiTre ckoOok

51 Koapdpuument

52 [TomoGHBIE criaraembie 2

53 KonTtpouabHnas pa6ora Nel2. Pemenue 1
YpaBHCHHIA

54 Pemenue ypaBHeHni 4

55 KonTtpoabHnas pa6ora Nel3. Pemenue 1
YpaBHCHHIA

56 [lepnieHIuKynsApHBIE IPSIMBIE

S7 [TapannenpHble MpsiMble

58 Koopaunarnas miockoctsb

59 [Ipeacrarnenue uncaoBoil HHGOPMAITHHN HA 3
rpadukax. [Ipaktuueckas pabora

60 KonTtpoabHnas pa6ora Nel4. KoopauHatsl 1
Ha TJIOCKOCTH
HToroBoe nmoBTOpeHne Kypca 5S—=6 K1accos.

61 [IpakTuueckas padora "Co3xanue moiemnei 16
MPOCTPAHCTBEHHBIX (uUryp"

62 HToroBasi KoHTpoJILHasi padoTa Nel5 1




OBIIEE KOJIMYECTBO YACOB I1O

I[MPOT'PAMME 170 15 >
7 knacc (anrebpa)
KosuyecTBo 4acoB
J;;lﬂ Tema ypoka Beero KonrTpoabubie IIpakTuueckue
padoThI padoThI

1 PanmonansHble yncia 2

2 UucioBbie BEIPAKCHUS 2

3 BripakeHus ¢ nepeMeHHBIMH 2

4 CpaBHeHUE 3HAUEHUI BBIPAXKEHUM 2

5 CBoiicTBa 1€MCTBUHN HAJ YMCIaAMU 2

6 ToxnectBa. ToxxeCTBEHHbBIE 5
peoOpa30BaHUs BbIPAKEHUN

v KounrpoabsHnas padora Nel. Beipaxxenus. 1 1
IIpeoOpa3oBanus BbIpa:KeHU

8 YpaBHEHHE U €r0 KOPHU 1

9 JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN 2

10 Pemenue 3a1a4 ¢ momolIp0 ypaBHeHUN 3

11 DopmyIbl 1

12 KOHTPOHBHaﬂ paﬁi)Ta Ne2. YpaBHeHnue ¢ 1 1
O/THOI MepeMeHH 0l

13 YuncaoBbIe TPOMEKYTKH 1

14 UYro takoe QpyHKIHSA 1

15 Brruucnenue 3naueHuit GyHKIHMH 110 1
bopmyie

16 I'paduk pynkumn 2

17 [Ipsimast mponopIMOHATBHOCTE U €€ IrpaduK 2

18 JIuneitnas GyHKuus U e€ rpadux 3

19 3ananue QyHKIIMU HECKOJIbKUMHU (hOopMyTiaMu 1

20 Kontpoabnas padora Ne3. @ynkuun 1 1

21 Omnpenenenue CTENEHH ¢ HATYypPaJIbHBIM 1
MoKa3areieM

22 VYMHOXKEHHUE U JIeJIEHHE CTENCHEN 2

23 Bo3sBenenue B CTENeHb MPOU3BEACHUS U 5
CTETIeHH

24 OnHOUJIEH U €r0 CTaHAAPTHBIN BUJT 1

o5 YMHOXEHUEe OJHOUWICHOB. Bo3BeneHue 5
OJTHOYJICHA B CTEIICHB

26 OyHkMK Y = X2 1 Y = X3 U ux rpapuku 2

27 O mpoCThIX U COCTAaBHBIX YUCTAX 1

o8 KonTtpouabsnas padora Ne4. Crenens ¢ 1 1
HATYPAJIbHBIM MOKAa3aTeJIeM

29 MHOTOYJICH B €T0 CTaHIapTHBIN BU]T 1

30 CrnosxeHue ¥ BEIMUTaHHE MHOTOYJICHOB 2

31 YMHOKEHUE OTHOUWICHA HA MHOTOWICH 3

32 Briaecenune o0I1[ero MHOKHUTENS 32 CKOOKH 3

33 KonTpoabHas padora NeS. MHOro4/ieHbl 1 1




34 YMHOKeHHE MHOTO4YJIEHa HA MHOTOWIEH 2
35 Pa3noxxeHne MHOTOUJIEeHa HA MHOKUTENH 3
CIOCOOOM TPYIITUPOBKU
36 JleaeHue ¢ 0CTaTKOM 1
37 KonTtposabHnas pa6ora Ne6. MHorouieHbl 1 1
38 BosBenenue B kBajpar u Bva6 CYMMBI U 5
Pa3HOCTH JIBYX BBIPAXKCHUI
Pa3noxxeHne Ha MHOXUTENH C IIOMOILBIO
39 (dhopmyn KBapaTa CyMMBbI B KBajpaTa 3
pa3HOCTH
40 YMHOKEHUE Pa3HOCTH JIBYX BBIPAKECHUN HA 5
UX CyMMY
a1 Pa3noxxeHue pa3HOCTH KBaJIpaToB Ha 5
MHOXKHTEITH
42 Pa3nosxeHre Ha MHOXHUTEITU CYMMBI U 1
pasHOCTH KyOOB
43 KounrpoJabsHnas padora Ne7. ®opmy.ibl 1 1
COKPALEHHOT0 YMHOKeH Ul
44 [Ipeobpa3oBaHue 1ENOr0 BEIPAKECHHUS B 5
MHOTOYJICH
45 [IpumeHeHne pa3TUIHBIX CIIOCOOOB /s 3
pa3noKeHusl Ha MHOXKHUTEIN
46 BosBenenue n1By4iieHa B CTETIEHb 1
47 KounrpoabsHnas padora Ne§. @opmy.ibl 1 1
COKPAILeHHOT0 YMHOKeHUsl
48 JIuneliHOEe ypaBHEHHE C JBYMS IIEPEMEHHBIMU 1
49 I'paduk nuHEitHOTO ypaBHEHUS C ABYMS 5
MIePEeMEHHBIMU
50 CucreMbl TUHENHBIX YpaBHEHUH C ABYMS 5
MIePEeMEHHBIMU
51 Cnoco0 o IcTaHOBKU 2
52 Crioco0 cioxxeHust 2
53 Pemenue 3aj1a1 ¢ IOMOILIBIO CHCTEM 4
YpaBHCHHIA
54 JInneliHbIe HEPABEHCTBA C ABYMS 1
MIEPEMEHHBIMH U UX CHCTEMBI
55 KOHTPO.JIBHaﬂ paﬁoTauN99. Cucrembl 1 1
JIMHEHHBIX YPaBHEHUIl
56 [ToBTOpEHHE 6
57 HTorosasi kKoHTpOJIbHAsI padoTa 1 1
OBILIEE KOJIMYECTBO YACOB I1O0 102 10 0
I[TPOTPAMME
8 xiracc (anredbpa)
Ne KoauuecTBO 4yacoB
Tema ypoka
n/n Bcero  Konrtpoubnbie IIpakTnueckue
padoThI padoThI
1 PanmonansHbie BRIpasKEHUS
2 OcHoBHOE cBOMCTBO npodu. CokpaiieHue apodei




CroxeHue 1 BBIYUTaHHE APOOEi ¢ 0OTMHAKOBBIMH

3 2
3HaMEeHAaTeISIMU

4 CrnoxeHue ¥ BRIUMTAHUE IPOOei ¢ pa3HbIMHU 5
3HaMEeHAaTeISIMU

5 KonTpoabsHas padora Nel. Ciio:xxenne u 1
BbIYNTAaHHE PAIHOHAJIBHBIX APo0eit

6 YmuoxeHue apobeit. Bo3senenne npobeii B 1
CTETEeHb
Jlenenne npobeit 1
[IpeoOpa3oBanue parOHAIBHBIX BBIPAXKCHUN 2
Oyukius Y = k/x u eé rpapuk 2

10 [Ipencrarnenue npodu B BUAE CYMMBI ApOOCH 1

11 KonTtpouabnas pa6ora Ne2. IIpousBenenue u 1
YacTHOE PAUMOHAJbHBIX Apo0ei

12 JleficTBUTENBHBIEC YKCTIa 1

13 KBanparupie kopHu. ApudmMeTHdecKuii 5
KBaJpaTHbIN KOPEHb

14 VYpaBHeHue x2=a 1

15 Haxoxxnenue npubamkEHHbIX 3HAYCHUN 1
KBaJ[paTHOT'O KOPHS

16 Oynkus y = Vx

17 KBanpaTHblil KOpeHb U3 IPOU3BEACHUS U ApoOU 1

18 KBaaparHplii KOpEHB U3 CTEIICHU

19 KonTtpoabHas pa6ora Ne3. Apupmerndeckuii 1
KBaJIpaTHbIi KOpPeHb

20 BriHecenne MHOKUTES 32 3HAK KOpHs. BHecenne )
MHOHUTEJIS TI0/] 3HAK KOPHS

21 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 5
KBaJ[paTHbIE KOPHU

22 [IpeoOpa3oBanue TBOMHBIX PaTUKAIOB 1

23 KontponbHas padota Ne4. I[IpumeHeHne cBOWCTB 1
apu(pMETHYECKOr0 KBaJPaTHOIO KOPHS

24 HenonHble kBaspaTHbIE ypaBHEHUS 2

25 ®dopmysa KOpHEl KBaIpaTHOTO ypaBHEHUS 2

26 Pemenue 3amau 2

27 Teopema Buera 2

28 KonTtpoabsnas padora NeS. KBagparnoe 1
YPaBHEHME H ero KOPHH

29 KBanpaThblil TpEXUiieH U €ro KOpHH 2

30 PaznoxeHue KBaJpaTHOTO TpEXUJIeHa Ha 3
MHOXKHUTEITN

31 Perienue 1poOHBIX pallMOHATBHBIX YpaBHEHUIH

32 Pemenne 3amay

33 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro Tpaduk 2




HccenenoBanue CUCTEM ABYX JTMHEHHBIX

34 ypaBHEHUH C IBYMS IEpEMEHHBIMH L

35 l“pa(fpnqecimﬁ CIoCco0 PEIIeHHs CHCTEM 5
ypaBHEHUN

36 AJ'Il“e6paI/I?eCKI/II71 CIoco0 pelIeHus CUCTEM 3
ypaBHEHHI

37 Pemenue 3amau

38 YpaBHeHHUs ¢ MapaMeTpoM
KountpoabHnas padora Ne6. KBagpaTHbiii

39 TpexXwieH. YPaBHEHHS ¢ IBYMS MepeMeHHbIMH 1 1
U HX CHCTEMBbI

40 UrcnoBbie HEPABEHCTBA 1

41 CBOIiCTBa YHUCIIOBBIX HEPABEHCTB 1

42 CrnosxeHue 1 yMHOXKEHHUE YHCIIOBbIX HEPABEHCTB 2

43 [Tepecedyenune u 00beAMHEHUE MHOKECTB 1

44 YucnoBble TPOMEKYTKH 1

45 Pemenue HepaBeHCTB ¢ OHOM IMEpEMEHHOMN 1

46 Pemrenue CIiI'CTeM HEPABEHCTB C OJJHOM 5
MIePEeMEHHON

47 Jloka3aTesibcTBO HEPABEHCTB 1

48 KOHTPOHBHaﬂ paﬁ:)Ta Ne7. HepaBeHncTBa ¢ 1 1
O/IHO¥i NMepeMeHHOI U UX CHCTEeMbI

49 Oynkuust. O6nactb onpeaeneHuss 1 MHOXECTBO 5
3HaYeHUH PYHKIUU

50 CaoiicTBa pyHKIUU 3

o1 CaoiicTBa JIMHENHON PyHKINN 3

52 CaoiicTBa QyHKIMIA Y = kix 1y = V€ 4

53 [enast u qpoOHast yacTH YUCIa 1

54 KonTtpouabHnas padora Ne§. ®yHkumus u ee 1 1
cBoOiicTBa

55 Omnpenenenne CTENEHH C HENbIM OTPUIATETEHBIM 1
MoKazareieM

56 CBolicTBa CTENEHH C IIeJIBIM NT0Ka3aTeaeM 2

57 [lonsiTHE cTaHIAPTHOTO BUAA YKCTIa 1

58 Pemrenne 3amay ¢ OONBIIMMY U MAJIBIMU YHCIIAMU 1

59 OyHkuuu Y = X-1 u Yy = X-2 ¥ Ux cBoOiicTBa 1
KonTtpoabsnas padora Ne9. Crenens ¢ neabim

60 nokasareJieM u e€¢ cBoiictea. CTaHaapTHBIA BUJ 1 1
ymciaa

61 [ToBTOpEHwUe. 5

62 Hrorosasi koHTpOJIbHAsSI padoTa 1 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10

9 knacc (anredpa)




No KoanyecTBO yacoB
Tema ypoka
n/n Bcero  Konrpouabnbie IIpakTuuyeckue
padoThI padoThI

1 YucnoBble HEPaBEHCTBA 1

2 CpaBHeHue 3HaYCHU BBIpAKEHUI 1

3 Jloka3aTesnbcTBO HEPABEHCTB 1

4 OcHOBHBIE CBOWMCTBA YMCIIOBBIX HEPABEHCTB. 1

5 [TprMeHeHre OCHOBHBIX CBOMCTB YUCIIOBBIX 1
HEPaBEHCTB

6 CrnoxeHue 1 yMHOYKEHUE YNCIIOBbIX HEPABEHCTB 1

7 OtpaboTKa HABBIKOB CIIOXKEHUS U YMHOXKEHUS 1
YKCJIOBbIX HepaBeHCTB. CaMocTosATeNnbHas paboTa
OueHrBaHuE 3HAYEHUH BBIPAKEHUN 1
HepasenctBa ¢ 01HOM IEpEMEHHON 1

10 UucnoBble IPOMEKYTKH 1

11 HepaBenctsa ¢ ogHoill nepemenHoi Yucnossle 1
npomexxyTku. CamocTosTenbHas padora

12 Haubonbiiee n HanMeHbIIIee [EJI0€ 3HAYCHHUE 1
HEPaBEHCTB

13 3ajaHus c mapaMeTrpamu 1

14 OTpaboTKa HABBIKOB pPEILICHHs] HEPABEHCTB C OJHOM 1
TIEPEMEHHOMN

15 Cuctembl  JIMHEWHBIX  HEPABEHCTB C  OJHOM 1
TIEPEMEHHOHN

16 Pemenue cucteM HEPaBEHCTB C OJHOU ITEPEMEHHOMN 1

17 Pemenne nBOMHBIX HEPABEHCTB 1

18 Pemenue HepaBEHCTB ¢ MOAYJIEM. 1

19 OTpaboTKa HABBIKOB PEILICHUSI CUCTEM HEPaBEHCTB C 2
OJHOUN MEPEMEHHOM.

20 KonTpoubnasi pabGora Nel. HepaBeHncrBa 1

21 [ToBTOpEHME U paclIUpeHNEe CBEACHUHN O PYHKIINU

29 Ob6nactp onpenenenus: GyHKIUU U MHOKECTBO 1
3HauYEHUN QYHKIHUU

23 CnocoOsl 3a1anus QyHKIUH. 1

24 CaoiicTBa (hyHKITUN 1

25 HccnenoBanue (yHKIIMM HA MOHOTOHHOCTh 1

26 ['paduku KycouHBIX QYHKIUIL. 1

27 Kaxk nmoctpouts rpaduk byukiwm y = kf(x), ecnu 1
n3BecteH rpaduk Gyakmmun Y = f(X)

8 [Toctpoenue rpaduka Gynkmn y = kf(x), ecru 1
u3BecteH rpaduk yakmmun Y = f(x)

29 Kaxk nmoctpouts rpaduk dpyukmuu Y = f(X) + 1

b, n3Becten rpaduk dpynkimm y = f(x)




OTtpaboTKa HaBBIKOB MMOCTPOCHUS

30 rpadukoB dynkiwmii y = f(X) + b, uzsecren rpapux 1
dynxunn y = f(x)

31 Kaxk noctpouts rpaduk pynkmuu Y = f(X + a), 1
eciu u3BecteH rpaduk Gyakimn y = f(X)
OTpaboTKa HABBIKOB IMOCTPOCHUS

32 rpadukoB Qynkimii y = f(x + a)+b, eciu uzBecren 1
rpaduk ¢pyukuun Yy = f(X)

33 KBanparuunas ¢pyHKIus. 1

34 ['paduk kBagpaTUIHON PYHKIIHH. 1

35 CBoiicTBa KBapaTUIHON (hYyHKIIHH. 1

36 OTpaboTKa HABBIKOB IMOCTPOCHUS rpauKoOB 1
kBagpatnuHoi pyHkimu. CamocTosTeNbHas paboTa.

37 ['paduueckoe perieHne ypaBHEHUH. 1

38 [Tpumenenne rpaguKoB KBaJpaTHIHOW (HYHKIIHH 1
NIPU PEIICHUU 3a/IaHUi ¢ TapaMeTPaMH.

39 KonTpoasnas padora Ne 2. KBagparuunas 1
Gyuxkums

40 KBaaparHbie HepaBeHCTBA. 1

41 Penrenue kBaipaTHBIX HEPABCHCTB. 1

42 HaxosxieHre MHOXKECTBa pEIICHUI HEPaBEHCTBA 1

43 Merton uHTEpBaJIOB 1

a4 Haxoxxnenue obactu onpeneneHus BIpaXeHUs U 1
byHKIIMN

45 OTtpaboTKa HaBBIKOB PEIlIEHUs KBaIPATHBIX 1
HEPABCHCTB.

46 CucreMsl ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU 1

47 ['padmyeckuit MeTo pelIeHUs CUCTEM C IBYMS 1
TIEPEMEHHBIMU

48 MeTto1 OICTAaHOBKH PELICHHS] CUCTEM C IBYMS 1
NePEeMEHHBIMU

49 Meton crnoKeHusl peIeHUsI CUCTEM C IBYMS 1
NePEeMEHHBIMU

50 MeTo/ 3aMeHbI IEPEMEHHBIX PEIICHUs CUCTEM C 1
JIBYMsI TIEpEMEHHBIMA

51 Pemenus cucreM ¢ 1ByMs iepeMEHHBIMH 1
pa3iaudHbIME crioco0amu. CamocTosTeNnbHas padoTa.

52 Pemenue 3a1a4 ¢ MOMOIIBI0 CUCTEM YPaBHEHHMA 1
BTOPOU CTENEHU
OtpaboTka HABBIKOB 1

53 pelIeHus 3aa4 ¢ TTOMOIIBIO CUCTEM ypaBHEHUN
BTOPOM CTEIICHH.
KonTpoabsnas padora Ne 3. KBagparnbie 1

o4 HepaBeHcTBa. CHCTEMBI YPaBHEHHI ¢ ABYMSI
nepeMeHHbIMHI

55 MaremaTrnyeckoe MOIETUPOBAHUE 1

56 3agaun Ha OBUOKEHUE 1




o7 3anauu Ha paboTy 1

58 [IpouieHTHBIE pacUETHI 1

59 Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI 1

60 ITpocTbie U CII0KHBIE TPOLIEHTHI 1

61 [TpuOnmkEHHBIE BBIYUCIICHUS 1

62 AOCOI0THAS M OTHOCUTENIbHASI TOIPEIIHOCTh 1

63 OcHoBHBIE TIpaBHIIa KOMOWHATOPUKH 1

64 [IpaBuno cyMMBI U IPOU3BEACHUS 1

65 OTtpaboTKa HaBBIKOB IPUMEHEHHUS MTPABUII CYMMbI U 1
MIPOU3BEICHUS

66 CrnyualiHble JOCTOBEPHBIE U HEBO3MOXKHbBIE COOBITHUS 1

67 YacroTa v BEpOATHOCTH CIy4alfHOTO COOBITHS 1

68 Kiaccnueckoe onpeneneHue BEpOSITHOCTH 1

69 Pemienne BeposSTHOCTHBIX 3aj1a4. 1

70 Pemenue BeposiTHOCTHBIX 3a7a4. CaMocTosITENbHAS 1
pabora

71 HauanbHble cCBEZICHHS O CTATUCTUKE 1

72 Crioco0sbI MpeICTaBICHUS TaHHBIX 1

73 OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKU 1

74 Kontpoabnas padora Ne 4. JjeMeHTbI 1
NPUKJIATHON MaTEeMATHKHU

75 YucoBas mocienoBaTeIbHOCTE. AHATUTUYECKUN 1
crocob 3a/laHus MOCIEA0BATEIbHOCTH

76 CrnoBecHbIN U peKyppEeHTHBIN CIIOCOOBI 3aJaHUS 1
MOCJICI0BATEIIHHOCTH.

77 Apudmernueckas mporpeccusi. Dopmyina N-ro deHa. 1

78 Pemenue 3amau Ha mpumeHenue Gopmyssl N-To 1
yrieHa apu(MeTHIECKON MPOrPeCcCU.

79 XapakTepucTUIECKOE CBOKCTBO. 1

80 Pemenue 3amau o teme: «Apudmernaeckas 1
nporpeccusi». CamocTosTenpHas padora.

81 dopmylia CyMMBI YJIEHOB KOHEYHOMN 1
apupMeTHUIECKON MPOTrPECCHH.

82 Pemenue 3a1au Ha HAXOXKIACHUE CYMMBI YJICHOB 1
KOHEYHOM apudmMeTnyeckoi nporpeccun

83 Pemenue 3amau o teme: «ApudmMernyeckas 1
nporpeccusi» CamocTosiTenpHas padora.

84 ['eomeTpuueckas nporpeccusi. DopMyia N-ro 4yieHa. 1

85 Pemenue 3amay Ha npuMeHeHue GoOpMyIbl N-TO 1
YJIeHa TeOMETPUIECKOM MPOrPecCcuun
Pemenue 3a1auy Ha npumMeHeHue Gopmybl N-ro 1

86 YJIeHa FEOMETPHUYECKON TIPOTPECCUM.
CamocTtosTenpHas pabora.

87 dopmyna CyMMbI WICHOB KOHEUHON 1

FeOMCTpHQCCKOﬁ IMpoOrpecCruu




Pemenue 3a1a4 Ha HaX0Xk/I€HUE CYMMBI YJIEHOB 1
88 KOHEYHOI Te€OMEeTPUUECKON MPOrpecCru.
XapakTepruCTUUYECKOE CBOMCTRO.

89 CymMa OeCKOHEUHOM reOMEeTPHUUECKOM MPOrpeccu, 1
y KoTopoi | | <1

90 Pemienue 3a1a4 Ha HaxOX/IeHUE 1
CyMMBI OECKOHEYHOH IreOMEeTPHUIECKOM MTPOrpecCruu

91 KonTpoubnas padora Ne 5. UnciioBble 1 1
10CJIeJ0BATEJbHOCTH

92 YucnoBble U anreOpanuyeckue BHIPAKEHUS 1

93 YpaBHeHUsA(JIMHEHHBIE, KBAJApaTHbIE, APOOHO- 1
parmoHanbHbIe). CHCTEMBbl ypaBHEHHI

94 HepaBencTBa(iuHelinble, KBaApaTHbIE, APOOHO- 1
pauroHanabHble). CHUCTEMBbI HEPABEHCTB

95 3ajaun Ha COCTABJIICHUE YPaBHEHUU 1

96 Pemenue 3ama4 mo Bcemy Kypey «Anredpa 9». 1

97 Hrorosasi kKoHTpoOJIbHAsI padoTa 1 1

98 HTorosslii ypok 4

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

7 kinacc (reoMeTpus)

No KoauyecrBo yacos
Tema ypoka Konrpouabnbie = IIpakTnueckue
n/n Bcero
padoThI padoThI

1 Toukwu, npsmsle, oTpe3ku. IIpoBemmBanue npsmoin 9
Ha MECTHOCTH

2 JIyuy u yron 2

3 PaBencTBo reomerpudeckux ¢uryp. CpaBHeHHE 1
OTPE3KOB U YTJIOB

4 JlnnHa otpeska. EauHuIbl n3mMepeHus. 2
W3MepuTenbHbIE HHCTPYMEHTHI

5 I'panycHas mepa yrina. 3mepenue yrioB Ha 1
MECTHOCTH

6 CMeXHbIe U BEPTUKAJIbHBIE YTJIIbI 1

7 ITepnengukynsapHele npsmele. [loctpoenne 1
IPSIMBIX YTJIOB HA MECTHOCTHU

8 Perienue 3anau 1

9 Konrponsnas padora Nel. HauanbHble 1 1
reOMETPUUYECKUE CBEICHUS

10 TpeyronbHuk. I1epBelii Ipu3HaK paBEeHCTBA 3
TPEYrOJIbHUKOB
Ilepnenaukynsp k npsimoil. Menuansl,

11 OHMCCEKTPUCHI U BBICOTHI TpeyrojbHuKa. CBONCTBA 3
paBHOOEAPEHHOTO TPEYTOJIbHUKA

12 Bropoii npu3Hak paBeHCTBA TPEYrOJIbHUKOB 2




13

Tperuil npu3HaK paBeHCTBA TPEYTOJIbHUKOB

OkpyxHOCTb. [locTpoeHust HUpKyIeM u

14 nuHeikou. [Ipumepsl 3a1a4 Ha TOCTPOCHUE

15 Pemenue 3amau

16 Kontponsnas padora Ne2. TpeyronsHUKI
Omnpenenenue napauieabHbIX OpaMbIX. [Ipu3Haku

17 napajuieIbHOCTU ABYX NpAMbIX. [IpakTuueckue
CIocoObI MOCTPOEHUS MapaUIETbHBIX MPAMbIX

18 006 akcmomax reoMeTpuu. AKCHOMa
napauIeTbHBIX MPSIMBIX
Teopemsl 00 yriiax, 00pa3oBaHHBIX IBYMS

19 NapaJuIeIbHBIMU IPSIMBIMU U CEKYILEH. YTIIBI C
COOTBETCTBEHHO MapaJUICIbHBIMH HITU
NEPICHIUKYISIPHBIMUA CTOPOHAMH

20 Pemenue 3amay

21 KonTtponbnast padora Ne3. [lapannenbHbie npsMbie
Teopema 0 cyMMe YIJIOB TPEYTOJIbHUKA.

22 OcTpOoyroibHbIN, TPSIMOYTOJIBHBIN 1
TYIOYTOJILHBIN TPEYTOJbHUKH
Teopema 0 COOTHOIICHHSIX MEXIY CTOPOHAMU U

23 yriamu TpeyroipHuka. HepaBeHcTBO
TPEYroJbHUKA

24 Pemenue 3amau.

o5 KonTponsHas padora Ne4. CoOOTHOMIECHUS MEXKTY
CTOPOHAMH U yIJIAMH TPEYTOJIbHUKA
HexkoTopsie cBoiCTBa U IPU3HAKH

26 MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [Ipru3Haku
paBEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB

7 PaccrosHue ot Touku 1o npsmoii. Paccrosaue
MEXy MapaieTbHBIMU TPSIMBIMU

28 [TocTpoeHue TpeyroapHUKA IO TPEM dJIEeMEHTaM

29 Pemenue 3amau
KonTpomasnas padora Ne5. [IpsmoyronabHbIi

30 TpeyroiapHUK. [locTpoeHue TpeyroibHUKa 0 TPEM
3JIeMEHTaM

31 CaoiicTBa 6uccekTpucsl yria. CBoiicTBa
CEPEMHHOTO MEePICHINKYIISIPa K OTPE3KY

32 CBolicTBa AMAMETPOB U XOPJ OKPYKHOCTH
Tpu cimydast B3aUMHOTO PACTIONIOKEHUS

33 OKPYXHOCTH | mpsMoii. KacarenpHas k
OKPYXHOCTH

34 BriricanHas 1 onMcaHHAs OKPYXKHOCTH
TPEeYroJbHUKA

35 Ourypsl, CHMMETPHYHBIE OTHOCUTEIBHO MPSIMOH.

OceBas cuMMeTpus U €€ CBOMCTBA




36 Pemenue 3amau 1
37 Kontponbnas padota Ne 6. ['eomeTpuueckue 1 1
MecTa Touek. CuMMeTpuyHbIe GUTYPHI
38 [ToBTOpEeHME 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0

8 kiacc (reoMeTpusi)

KoanyecTBo 4acoB

Jl:;ln Tema ypoka Beero Kontposbubie IIpakTnuyeckue
padoThI padoThI

1 BrInykiiblii MHOTOYTOJIBHUK. YeTBIPEX YT OJIbHUK 2

2 [Tapannenorpamm 2

3 [Ipu3Haku napamiesorpamma 2

4 Tpaneuus 2

5 [IpsmoyronpauK. PoMO 1 kBagpar 3

6 LentpanpHasi cHMMETpHS 1

7 Pewenue 3amau 1

8 KontponsHast pabora Nel. UeTsIpEXyroabHUKH 1 1

9 [TonsTre muomaau MHOTOyrojabHuKa. [lnomans 5
kBazpara. [Inomans npsMoyroibHUKa

10 [Tnomanpe nmapamienorpamma

11 [Tnomanp TpeyrojabHUKa

12 [Inomane Tpanenuu

13 Teopema [Iudaropa. Teopema, oOpatHas Teopeme 3
[Mudaropa

14 ®opmyna ['epona

15 Pemenne 3anau

16 KonTponbnas padota Ne2. [Tnomaap 1
[TponopumonansHbIe 0Tpe3ku. OnpenencHue

17 MOAOOHBIX TPEYrOJIbHUKOB. OTHOIIICHHE TUTOIIA /IeH 2
MOJTIOOHBIX TPEYTOJILHUKOB

18 [lepBsIii mpu3HaK 10,1001 TPEYTOJIBHUKOB 2

19 Bropoii npu3Hak moo0ust TpeyroibHUKOB 2

20 Tperuit npu3Hak Mog00Us TPEYroOJbHUKOB 1

21 Pemenue 3amau 1

29 KonTponbnas padora Ne3. [Togo6Hbie 1 1
TPEYTOJILHUKA

23 CpenHsist TMHUSA TPEyrojbHUKa 1

24 UYetbIpe 3aMeyaTeNibHble TOUKU TPEYroJbHUKA 2

o5 [TponopuroHambHbIE OTPE3KH B MIPSIMOYTOJIBHOM )
TPEYTOJILHUKE

26 MeTton nogo0us B 3aa4ax Ha MOCTPOCHHE 1




[TpakTuveckue MPUIOKESHHS TOT00HS
27 TPEyroibHUKOB. M3MepuTensHbie paboThl Ha 1
MECTHOCTHU
28 CuHyc, KOCUHYC U TaHT€HC OCTPOro yria 5
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
3HaueHusl CHHyCca, KOCUHYCa U TaHT€HCca Ui YIJI0B
29 1
3007, 4501, 600
30 Pemenue 3anau 1
31 Kontponbnas padota Ne4. [Ipumenenune nogoous k 1 1
pEILICHHIO 3a/1a4
39 Bsaumnoe pacnonoxenue npsMoil U OKpYKHOCTH. 1
B3aumnoe pacnonoxeHue IByX OKpyKHOCTEH
33 OOmre kacaTenbHBIC IBYX OKPYKHOCTEH
34 ['pamycHas Mepa 1yru OKpYKHOCTH
35 Teopema o BriricaHHOM yTIIe
36 Vb1, 00pa3oBaHHBIE XOP/IaMH, KacaTeIbHBIMU U 5
CEKYIIUMHU
37 Bnincannast okpy»XHOCTh 2
38 OmnwucanHast OKPY>KHOCTb 2
39 Pewenue 3amau 2
40 KonTponbras padorta Ne5. OKpyKHOCTb 1 1
41 [ToBTOpEeHUE 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
9 xitacc (reoMeTpus)
N KoanuyecTBO 4acoB
. Tema ypoka Beero KonrTpoasnbsie  IIpakTuyeckue
padoThI padoTbI
1 [TonsTue BexkTopa. PaBeHCTBO BEKTOPOB. 2
OTkabpIBaHUE BEKTOPA OT JAHHON TOYKH
CymMa JIByX BEKTOPOB. 3aKOHBI CIIOKEHHUS
2 BekTOopoB. [IpaBuiio mapannenorpamma. Cymma 3
HECKOJIbKUX BEeKTOPOB. BrlunTaHne BEKTOPOB
3 [Tpon3BeieHre BEKTOpA HA YHCIIO 1
4 [IpuMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4 U 5
JI0Ka3aTeIbCTBY TEOPEM
Pasnoxenne BekTopa 1o 18ym
5 HEKOJUTHHEapHBIM BeKkTopaM. KoopanHaTe 2
BEKTOpa
CBs13b MEXTy KOOpAMHATAMH BEKTOPA U
6 KOOpJMHATAMH €T0 Havajia U KOHIIA. 2
[Ipocreiimme 3aa4u B KOOpAUHATAX
7 YpaBHeHHE TUHUHU Ha TIOCKOCTH 1




YpaBHEHHE OKPYKHOCTHU

YpaBHeHue npaMoit

10 Pemrenue 3agau

1 Kontponbnaas padota Nel. Bektopsl. Metoz 1
KOOp/AMHAT

12 CuHyC, KOCUHYC, TAHT€HC, KOTAaHTCHC 1

13 OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO. 1
@opMyIIbl IPUBEACHUS

14 DopMyJIbl AJ1 BBHIYUCICHUS KOOPAUHAT TOYKH. 1
VYrioBoi Ko3)PHUITUEHT TpSIMOi

15 Teopema o miomaay TpeyrojibHUKa

16 Teopema cunycoB. Teopema KOCHHYCOB 1

17 Pemenue tpeyronpurnkoB. M3MepurebHbie 5
paboThl
VYron mexay Bektopamu. CKansipHoe

18 Mpou3BeIeHne BEKTOpoB. CKaIsipHOE 1
MIPOU3BECHNE B KOOPIMHATAX

19 CBoiicTBa CKaISIpPHOTO MPOU3BECHHS BEKTOPOB

20 Pemenue 3amau
KonTponbnas padora Ne2. CooTHOLIEHUS

21 MEXy CTOPOHAMHM M YIJIAMH TPEYTOJIbHUKA. 1
CkansipHOe MPOU3BEACHNE BEKTOPOB
[IpaBuibHBIN MHOTOYTOJIBHUK. OKpPYKHOCTb,

22 OTHMCaHHas OKOJIO IPABUIBHOTO 1
MHOTOYTOJIbHUKA

93 OKpy>KHOCTb, BIIMCAHHAS B TIPABUIIbHBIH 1
MHOT'OYTOJIbHUK
@opMyITBI [UTsT BEIYUCIICHUS TIOIA N

24 MPaBUJIBHOIO MHOTOYTOJIbHHUKA, €r0 CTOPOHBI U 1
paauyca BOMCAaHHOM OKPY>KHOCTH

25 [TocTpoeHne mpaBUIBHBIX MHOTOYTOJIbHHKOB 1

26 JUIMHa OKPY>KHOCTH 1

27 Panuannas mepa yria 1

28 [Tnomans kpyra. [1n0mmane KpyroBoro cekropa 2

29 Pemrenne 3agau 3

30 KonTtponbHast padota Ne3. J/InuHa OKpy>KHOCTH 1
Y TUTOMIAIb Kpyra

31 OTtoOpakeHne TUIOCKOCTH Ha ceOs 1

32 ITonsaTHe ABMXKEHUS INIOCKOCTHU 1

33 HaitoxxeHus v IBM>KEHUS. PaBEHCTBO (DUTYp 1

34 [TapannensHslil neperoc. Ilosopor 3

35 [Tonarue cummerpun uryp. [lpakTuyeckue 1
MIPUIIOKEHUSI CUMMETPUN

36 [IpumeHneHue ABUKEHUN K PEILICHUIO 3a/1a4 1




37 Pemenwue 3amau 1

38 Kontponbnas padota Ne4. [IpeobpazoBanus 1 1
IUIOCKOCTH. JIBMDKCHUS

39 [Ipencrasnenue o mogoOHBIX PUTypaXx. 1
[Tono6HbIE MHOTOYTOJIBHUKHT

40 Teopemsl 0 mepuMeTpax u MIOMAIIX 1
MOTI00HBIX MHOTOYTOJTbHUKOB

41 I'omorerus. CBoiCTBa TOMOTETUH 1

42 [TomoOue Mpon3BONIBHBIX GUTYD

43 [Ipumenenue mopooust K 10Ka3aTeIbCTBY 1
TeopeM

44 [IpuMeHneHnne moao0ust K peleHuo 3a1a9

45 Pemenue 3anau

46 Kontponbnas padota Ne5. [IpeobpazoBanue 1 1
nonobus. [Togobue duryp

47 [Ipunoxenns

48 [ToBTOpEeHUE

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka (B 2 yactsx), 5 kinacc/ Bunenkun H. ., XKoxos B.U., Uecnokos A.C.,
Anexcannpona JI.A., lIBapuoypa C.U., AkunonepHoe obmectBo «M3naTenbcTBo
«IIpocsemienue»

* Maremaruka (B 2 yactsix), 6 kinacc/ Bunenkun H. 4., XKoxos B.U., Yecnokos A.C.,
Anexcannpona JI.A., lIBapudypa C.U., AkunonepHoe obmectBo «3naTenbcTBo
«IIpocsemienue»

» Anredpa, 7 knacc/ MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue; nox penakuuei
TensikoBckoro C.A., AkinonepHoe odmiectBo «M3naatensctBo «lIpocBemnienue»

» AnreOpa, 8 knacc/ Mepainsik A.T'., TlonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO611ecTBO ¢ OTPaHUUYECHHON O0TBETCTBEHHOCThIO M3naTenbckuil ienTp « BEHTAHA-T'PADy;
AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemienne»

» AnreOpa, 9 knacc/ Mepansk A.T'., TlonsxoB B.M.; nox penakuueit [logonsckoro B.E.,
OO61IecTBO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO M3natenbekuii ienTp « BEHTAHA-T'PAOy;
AxrmonepHoe obmiectBo «M3aarenberBo «IIpocBemenne»

* ['eomerpus, 7-9 xnaccol/ Atanacsn JI.C., byrysos B.®., Kagomues C.b. u npyrue,

AxrmonepHoe o6rectBo «M3marensecrBo «lIpocBemenuer

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

- Marematuka : 5—6-¢ KJ1acchl : 0a30BbI YPOBEHD : METOJIMUECKOE MOCOOHE K MPEeAMETHOM
JMHUYU y4eOHUKOB 1o maTtematuke H. 1.

Bunenkuna, B. 1. XKoxoga, A. C. YecHokoBa u Jip. — 2-¢ u31., cTep. —MOCKBa :




[Tpocsewenune, 2023.

- ®enepanbHas paboyas mporpaMmmMa OCHOBHOTO 00TIIero o0Opa3oBaHusI, MaTeMaTrka (6a30BbIi
YPOBEHbB), 1Is 5 - 9 KitaccoB 00pa30BaTENbHBIX OpraHu3aIui.

- @enepanibHast 00pa3oBaTeNbHas MPOrpaMMa OCHOBHOTO OOIIEro 00pa3oBaHuUs.
-Marematuka. Anredpa : 7—9-e kiaccel : 6a30BbIM YPOBEHD : METOAMYECKOE MOCOOUE K
npeaMeTHON TUHUM yueOHuKoB 1o anredpe FO. H. MaxkapeiueBa, H. I'. Munniok, K. 1. Hemkosa
u ap./ —

2-¢ u3j., crep. — Mockaa : [Ipocsenienue, 2023. — 54 c.

Maremartuka. ['eomeTpus : 7—9-¢ kaccel : 6a30BbII YPOBEHB : METOAMYECKOE ITOcOOUe K
IpeIMETHON JTUHUM YueOHUKOB 1o reometpun JI. C. Atanacsna, B. @. byry3osa, C. b.,
Kanomuesa u ap./ — 2-e u3z., crep. — Mocksa : [Ipocsemenne, 2023. — 48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. MunucrepcTBo npocsemienus PO — https://edu.gov.ru

2. ®enepanbHblil mopran. Poccuiickoe obpasoBanue - https://www.edu.ru

3. Poccwmiickas anekTpoHHas 1mkoJja - https://resh.edu.ru

4. luctaHIMOHHOE 00pa30BaHUE JJI IIKOJIBHUKOB U JAETEH B MHTEPAKTUBHOM (popMe -
https://uchi.ru

5. Hudporoit oOpazoBaTenbHbIN pecypc as mkou. AKnace -

https://www.yaklass.ru

6. Menunareka nznatenscra «IIpocBemienne» - https://media.prosv.ru



