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IHHOACHUTEJIBHASA 3AIIMCKA

[TpuopuTeTHBIMH LENIIMU 00Y4YEHUSI MaTeMaTHKe B 5—6 Ki1accax sIBJISIOTCS:
NpoJoJDKEeHHEe (OPMHUPOBAHUS OCHOBHBIX MAaT€MAaTWYeCKHX MOHATUN (YMCIO, BEIWYHHA,
reoMeTpuueckas  ¢urypa), OOECIEYHBAIOIIUX MNPEEMCTBEHHOCTb U  IEPCHEKTHBHOCTD
MaTeMaTH4YeCKOTO 00pa30BaHUs 00yJaIOLIIUXCS;
pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYyJaromuxcs, MO3HABATEIBHOM
aKTUBHOCTH, UCCIIEI0OBATEIbCKUX YMEHUH, HHTEpeca K U3y4EHUIO MaTeMaTUKH;

[o/iBe/IcHNEe OO0YyYaromMXCsl Ha JOCTYIHOM JJIi HUX YpPOBHE K OCO3HaHHUIO B3aUMOCBS3U
MaTEeMaTHKU U OKPYXAIOIIEro MUpa;

dbopmupoBanre (QYHKIMOHAIBHOW MaTEeMAaTHYECKOH TPAMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTH4eCKUe OOBEKThI B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, IPUMEHSATh OCBOCHHbIE YMEHUS
JUI peUIeHUs] IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATh MOJYYEHHbIE PE3YIbTAThI
U OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYaLIUH.

OcHOBHbBIE JIMHUM COJIEP’KaHUS Kypca MaTeMaTHKu B 5—6 kimaccax — apudmernyeckas u
reoMeTpuuecKkas, KOTOpble pa3BUBAIOTCS MapajlieNbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPyrod, a B TECHOM KOHTaKT€ M B3aUMOJEHUCTBUU.
Taxxe B Kypce MaTeMaTUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMM alreOpbl U ONUCATEIbHON
CTaTUCTHUKH.

N3ydenue apudmeTHyeckoro marepuana HayMHAETCS CO CUCTEeMaTU3allMi M Pa3BUTHUS
3HAHUW O HATypaJIbHBIX YHUCIJIaX, MOJYYEHHBIX Ha ypOBHE HAYaJbHOTO OO0IIEro oOpa3oBaHUS.
[Ipy 53TOM COBEpIIEHCTBOBAHME BBIYUCIUTEIBHOW TEXHUKM U (opMHpOBaHHE HOBBIX
TEOPETUYECKUX 3HAHUN COUYETAeTCs C PA3BUTHEM BBIYMCIUTENBHON KYyJIbTYphl, B YACTHOCTH C
oOyueHueM MpocTEeUIINM NpuéMaM NMPUKUIKUA U OLEHKU pe3ysbTaTOB BblUMCICHUM. M3ydenue
HaTypaJIbHBIX YHCEN MPOJoJIKaeTcs B 6 Kacce 3HAKOMCTBOM € HadyaJbHBIMU MOHSTUSIMUA TEOPUU
JeTUMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX M JECATHYHBIX JPOOEH OTHECEHO K 5 Kiaccy. DTO
MEepBBI 3Talm B OCBOGHUU JIpo0eil, Korja MpPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESMHU,
MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX JApOOCH B TOJHOM OOBEME
MpeIIIeCTBYeT U3YUYCHUIO JECATUYHBIX ApPoOei, YTO 1eaecooOpa3HO C TOYKU 3PEHUs JIOTUKU
U3JI0’KEHUS YWCIOBOM JMHHUM, KOTJa MpaBWia JIEHCTBUNA C JECITUYHBIMH APOOSIMU MOMXKHO
000CHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMU BBINIOJIHEHUSI JEHCTBUH C OOBIKHOBEHHBIMU
OpoOsiMu. 3HAKOMCTBO C JECATUYHBIMU APOOSIMU PACHIMPUT BO3MOKHOCTHU ISl TIOHMMaHUS
00yyaroUMMUCs MPUKIAJAHOTO MPUMEHEHHUSI HOBOW 3allKCU MPU U3YyYCHHUH APYTUX MPEIMETOB U
IIPU IPAKTHYECKOM HCToNb3oBaHuU. K 6 kiaccy oTHeCEH BTOPOH 3Tamn B U3y4yeHUU JpoOeii, rae
MIPOMCXOJUT COBEPIICHCTBOBAHNWE HABBIKOB CPaBHEHHS M MpeoOpa3oBaHUs ApoOel, ocBOeHue
HOBBIX BBIYHCIUTENBHBIX aNTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUI, B TOM 4HCIE
3HAYEHUH BBIPAKECHUU, COJACPKAIIMX M OOBIKHOBEHHBIC, U JECATUYHBIC APOOH, YCTAaHOBIICHUE
CBsI3eM MeXIy HHMHU, pacCMOTpEHHE MPUEMOB pelleHus 3aaay Ha Apobu. B Hauane 6 kimacca
MIPOUCXOUT 3HAKOMCTBO C MIOHATHUEM MPOIICHTA.

OCOOEHHOCTBIO N3YYEHHUSI [TOJIOKUTENIBHBIX U OTPULIATENIbHBIX YUCEI SBISETCS TO, YTO OHU
TaKkkKe MOTYT paccMaTpHBaThCS B HECKOJBKO 3TamoB. B 6 kjacce B Hayalle M3Y4E€HUS TEMbl
«[Tonmo>xxuTenpHble U OTPHULIATENIbHBIE YKCTIa» BblenseTcs noareMa «lLlensle ynciaa», B paMkax
KOTOPOl 3HAaKOMCTBO C OTPHMLATEIbHBIMU YHCIAMH M JEUCTBUAMM C IOJIO)KUTEIbHBIMH U
OTPULATEILHBIMY YUCIAMU ITPOUCXOJUT HA OCHOBE COJIEPIKATENBHOTO MOAX0A. DTO MO3BOJISAET
Ha JIOCTYIIHOM YpOBHE IO3HAKOMHUTh OOYyYaroIMXCS MNPAKTUYECKH CO BCEMHU OCHOBHBIMHU
MOHATUSAMHM TEMbI, B TOM YHWCJIE€ U C IPaBUJIAMU 3HAKOB IPU BBIMOJIHEHUH apUPMETUYECKUX
nevictBuil. M3yueHue panMoHaIbHBIX YHMCENT HA 3TOM HE 3aKOHYMTCS, a OylIeT MpOJOJDKEHO B
Kypce anredpsl 7 Kiacca.

IIpu oOydeHuM peUmIeHHIO TEKCTOBBIX 3aJad B 5—0 Kjaccax HCIOJIB3YIOTCS
apupmeTnueckre Npuémsl pemenus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HABBIKOB B 5—6 Kiaccax
paccMaTpuBarOTCA TEKCTOBBIE 33Jayd CIEAYIOIIMX BHUJOB: 33JaYd Ha JIBJKEHUE, HA 4acTH, Ha
MOKYIIKH, Ha pabOTy M MPOM3BOJUTEIBHOCTb, Ha IMPOLEHTHI, HA OTHOUIEHUS M IPOMOPIIHH.



OOyuaromuecs: 3HAKOMSTCS C MpUEMaMH pElIeHus 3a7a4d 1mepedopoM BO3MOXKHBIX BapHaHTOB,
ydarcs paboTaTh ¢ HH(pOpMAIHEH, IPEICTaBICHHON B OpMe TaOIHIl WIIK AUATPAMM.

B mporpamme yweOHoro kypca «MaremaTHkay HpeaycMOTpeHO (opMupoBaHHE
MPONEIEBTHUECKUX alNreOpandeckux NpeAcTaBiIeHuid. bykBa Kak CHMBOJ HEKOTOPOTO YHCia B
3aBUCHUMOCTH OT MAaT€MaTH4YECKOIO0 KOHTEKCTAa BBOJUTCS MOCTENEHHO. BykBeHHas CUMBOJIMKA
IIMPOKO HCIIOJIB3YETCSl TMPEXKIE BCEro JUIsl 3allMCH OOIIMX YTBEPXKICHUHW M TPEUIOKEHUH,
¢dbopMyI, B YaCTHOCTHU ISl BBIYUCICHHSI TEOMETPUYECKUX BEIMYUH, B KAUECTBE «3aMECTUTEIIS
qucia.

B mporpamme yuebHOro kypca «Maremaruka» NpeACTaBIE€HA HArjsgHash TeOMeTpHus,
HalpaBJICHHasT Ha pa3BUTHE OOPA3HOIO MBIILIEHUS, IPOCTPAHCTBEHHOIO BOOOpaXKEHUS,
M300pa3UTENbHBIX YMEHUH. DTO BaXHBIA OSTalm B HW3YYEHHH T'E€OMETPUH, KOTOPBIH
OCYILIECTBJISIETCSI HA HAIVISIAHO-TIPAKTUYECKOM YpPOBHE, OIMPAETCSl Ha HArJIsIIHO-00pa3Hoe
MbllIeHHe oOydaromuxcs. bonbmias posib OTBOAUTCS NMPAKTUYECKOW NESATENBHOCTH, OIBITY,
AKCIEPUMEHTY, MoJienupoBaHuio. OOyyaronuecs: 3HaAKOMSTCS C F€OMETPUYECKUMHU (pUrypamu
Ha IJIOCKOCTHU U B NMPOCTPAHCTBE, C UX MPOCTEHIINMHU KOH(DUTYPALUSIMHU, Y4aTcs U300paxkaTb UX
Ha HEJIMHOBAHHOM U KJIETUaTOW Oymare, pacCMaTpUBaIOT UX MPOCTEHINe cBoicTBa. B mporiecce
M3YYEHHUs HarJsJHOW T€OMETpUN 3HAHUS, MOJIydeHHbIe OOy4YalOIIMMKC Ha YPOBHE HAYaJIbHOTO
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo y4yeOHOMYy IIaHy B 5—6 KjaccaX HU3ydaeTcsi MHTETPUPOBAHHBIA MpeaMeT
«MartemaTHKa», KOTOPBIM BKIIIOYAeT apupMETHUECKUA MaTepuaia U HarjsgHyl0 TeOMeTpuio, a
TaK)Ke MPOINEeAeBTHUECKUE CBEIACHMS U3 anreOpbl, SJEMEHTHl JIOTMKM M Hayalla ONHcaTelbHON
CTaTUCTHUKH.

Ha m3yuenme yueOHOTO Kypca «Maremaruka» otBomutcs 340 wacoB: B 5 ximacce — 170
yacoB (5 yacoB B HefleN0), B 6 kiacce — 170 gyacoB (5 yacoB B HECIIO).

Adredpa sBiseTcd OJHMM M3 ONOPHBIX KypCOB OCHOBHOIO 00Iero oOpa3oBaHUsS: OHA
o0ecreunBaeT U3ydyeHHe IPYTruxX TUCLMIUIMH, KaK €CTECTBEHHO-HAyYHOI'0, TaK M T'yMaHUTapHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ul MPOAOJIKEHNU 00pa30BaHUSA U B IIOBCEIHEBHOM XKHU3HMU.
PazButne y oOydaromuxcsi Hay4HbIX MPEACTABIEHUI O MPOUCXOXKICHUM M CYLUIHOCTH
anreOpandeckux aOCTpakiuid, croco0e OTpaKeHUsT MaTEeMaTHYeCKOW HAyKOW SBJICHHA U
IIPOLIECCOB B NPUPOJE M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJICIIMPOBAaHMUS B HAaydHOM
[IO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHMPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAadyeCTB
MBILUIEHUS,, HEOOXOAUMBIX I aJanTallid B COBPEMEHHOM IM(ppoBoM oOuiectBe. M3ydyeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUs Ha0J0JaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILUIEHHS, CHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM
JeUCTBUS U BBIBOJBI, (OPMYINpPOBaTh yTBepkAeHUA. OCBOCHHE Kypca anredpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIIUXCs: OHM MCIOJIB3YIOT JIeAYKTHUBHBIE U
UHAYKTUBHBIE PacCyXIEHUs, 0000LIEHHEe U KOHKPETH3aLUI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpennojaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENBHON JEATEIHOCTH
oOyyaromuxcs, MO3TOMY CaMOCTOSITEJIbHOE peIIeHHWe 3ajad  sBJseTCs — peaju3alueit
NeATeIbHOCTHOTO MPUHLIKAIA 00yUeHUs.

B crpykrype mnporpammbel yueOHOTO Kypca «Anrebpa» Aias OCHOBHOTO OOLIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpXKaTeIbHO-MeToJuueckue JuHuM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BBIPAXKEHUS», «YPaBHEHHMS M HEPaBEHCTBa», «DYHKIUNY.
Kaxas u3 3TUX coAepikaTesIbHO-METOJMUECKUX JIMHUN pa3BUBAETCs HA MPOTSHKECHUM TPEX JIeT
U3yUYeHHs Kypca, B3aUMOJICHCTBYS € IpPYTMMHU €ro JIMHUSAMH. B Xone nzyuenus ydeOHOro Kypca
00yJaromuMcsi IPUXOAUTCS JTIOTUYECKH PacCyk1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3THM B IporpaMMy yueOHOT0 Kypca «Airedpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJCTaBIEHHbIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTH4YecKoro oOpa3oBaHHs U
CMOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4YeCKOTo
a3bika. ComeprkaTenbHON U CTPYKTYPHOU 0COOEHHOCTBIO YUeOHOTO Kypca «AnreOpa» sBiseTcs
€ro MHTErPUPOBAHHBINA XapaKTep.

Conepxxanne nuHMM «Yucna M BBIYMCICHUS» CIYXKHT OCHOBOM JUIS JlasIbHEHIIEro
U3yYEHHs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpMUPOBAHUIO YMEHHSI MOJIb30BAThCS AITOPUTMAMM, & TaKKe MPUOOPETEHUIO MPAKTHUYECKUX



HaBBIKOB, HEOOXOJUMBIX JIsi TOBCEAHEBHOM *XW3HHU. Pa3BuUTHE MOHATHS O 4YUCIE HA YpPOBHE
OCHOBHOTO 0011ero 00pa3oBaHusl CBS3aHO C PAlMOHATIBHBIMH W MPPALMOHATIBHBIMU YHCIIAMHU,
(hopMHpOBaHHEM TIPEJCTABICHUN O NCHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHUE OCBOCHHS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 001eMy 00pa30BaHHIo.

Conepxanue JaByX anreOpanuecKkux JHHHA — «AnreOpandeckue BBIPAKCHHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4aromIMXCs
MaTeMaTHYECKOro ammapara, HeoOXOAMMOIO Ui pelleHUs 3aJad MaTeMaTUKH, CMEXHbBIX
MIPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00III€ro 00pa3oBaHUs
y49eOHBId  MaTepuan TPYNIUPYETCS BOKPYr  PAalMOHAIBHBIX  BBIpaXeHHWH.  Anredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KaK S3bIKa JJIsl IOCTPOCHUS MAaTEMaTHYECKUX MOJIENIEH,
OTIMCAHMS TPOIECCOB U SIBIICHUH peabHOTO MHpa. B 3amaun oOydeHus anredpe BXOIAT TaKKe
JanbHelIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOAMMOTO, B YacTHOCTH, IS
OCBOEHHMSI Kypca HHGPOPMATHKH, W OBJIAJICHUE HaBBIKAMHU JICIYKTUBHBIX PACCYXKICHHUH.
[IpeobpazoBanue CUMBOJIBHBIX (OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHsI, CIOCOOHOCTEN K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Conepxxkanrie  (QYHKIMOHAIBHO-TpaUUeCKOW  JMHUM  HAIEJIGHO HAa  TOJIydeHHUe
00yJaroIMMHUCs 3HaHUN O QYHKIMAX KaK BaXKHEHIIEH MaTeMaTHYECKON MOJIETH ISl OTIMCAHUS
U HCCIEN0BaHUS Pa3HOOOpa3HBIX NMPOLECCOB M SBJIEHUN B mpupone u oOuiectBe. M3yueHue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BAaTh pa3InYHbIE
BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMaTUKU — CIIOBECHbIE, CUMBOJIMYECKHE, Tpaduueckue,
BHOCHT BKJIaJl B (JOPMHUPOBAHUE MIPEICTABICHUA O POJIA MATEMATHKU B Pa3BUTHUHU ITUBUIIU3AINH
U KYJIbTYpHI.

CornacHo yueOHOMY M1aHy B 7-9 Kilaccax uzydaercs yueOHbIN Kypc «Asnredpay, KOTOpPbIi
BKJIIOUAET CJIEAYIOIMEe OCHOBHBIE paslienbl colaepkaHus: «Yuciaa ¥ BBIUKCICHUSY,
«AnreOpanyeckre BEIPAKEHUN, «YpaBHEHUS U HEPABEHCTBAY, «DyHKLIUN.

Ha u3yuenue yueb6HOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 vaca B Henmeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

I'eomeTpusi Kak OJMH U3 OCHOBHBIX Pa3eyiOB IIKOJILHOW MAaTEMAaTUKH, UMEIOIIUN CBOEH
Lenbl0 00ecrneyuTh H3Y4YeHHE CBOMCTB W pa3MepoB (Uryp, MX OTHOIIEHHWH M B3aMMHOE
pacroJio’KeHUe, OMUPAEeTCsl Ha JIOTHMYECKYI0, JOKa3aTeNbHYI JUHHUIO. L[eHHOCTh u3yueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOTO 00II[Ero 00pa3oBaHUs 3aKJIFOYAETCS] B TOM, YTO OO0y4aromuiics
YUUTCS TPOBOAMUTH JOKa3aTelbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIOYCHMUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHUs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKICHHUS.

Bropoii nenbio u3ydeHus: TeOMETPUHU SBIIETCS UCIOJB30BaHUE €€ KaK MHCTPYMEHTa MpHU
pEelIeHHH KaK MaTeMaTHYeCKHUX, TaK M MPaKTHUYECKUX 3a/lady, BCTPEUAIOIIUXCA B peajibHOU
Ku3HA. OOydJaroluics MOJDKEH HAYYUThCA OIPENCNIUTh TeOMETPHUYECKYIo (Urypy, omucarhb
CIIOBaMHU JAHHBIA 4YepTEK WIM PUCYHOK, HAWTH IJIOMIAAb 3€MENIBHOTO YYacTKa, paccuuTaTh
HEOOXOMMYI0 [UIMHY ONTOBOJOKOHHOTO Kalens Wik TpeOyeMble pa3Mepbl rapaxka amis
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENIbHASA JIMHUS B U3YYEHUU T€OMETPUHU.
I[Ipn pemeHnn 3amad  MPAKTHYECKOTO — XapakTepa oOOydaroluiicss y4YuTCs  CTPOWTH
MaTeMAaTHYECKHUE MOJENHN pPEAIbHbIX KU3HEHHBIX CUTYyallMii, MPOBOAWTH BBIYUCICHHUS U
OLIEHUBATh JIEKBATHOCTbH MOJYYEHHOTO PE3yJbTara.

Kpaitne BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JPYTMMH y4EOHBIMHU IpeIMeTaMu,
MOTHBUPOBATh  HCIOJB30BAaTh  OMpPENENCHUS TEeOMETpUUYECKUX GUryp H  TOHSTHIA,
JEMOHCTPUPOBATh MPUMEHEHUE MOTYYSHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBSI3U Hauboliee
SIPKO BUJHBI B TeMaX «BekTopb», « TpUroHOMETprUYEeCKUEe COOTHOLIEHUS», «MeTo1 KoOpaAuHaT
u «Teopema ITudaropay.

YueOHslii kypc «l'eoMeTpus» BKIIOYAET CIEIYIOIIHNE OCHOBHBIE Pa3eNbl COJCpPKAHUS:
«[eomerpuueckue GUTypel W WX CBOMCTBay, «l3MepeHHe TeOMETPHUYECKUX BEITUYHHY,
«/lekapToBbl  KOOpAWMHATBI HA  IUIOCKOCTW», «Bektope», «JIBUXKEHUS  IJIOCKOCTH,
«IIpeobpazoBanust Mo 100U.



Ha usyuenue yuebHoro xypca «I'eomerpusi» orBogutcst 204 yaca: B 7 xiacce — 68 4acos
(2 gaca B Heneno), B 8 Kkiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEINIO).
IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHUS IMPOrPaMMBI  y4eOHOTO Kypca «Maremarukay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpeca K TNPOUUIOMY W HACTOSIIEMY POCCHHUCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JIOCTHKCHHSIM POCCHICKHMX MAaTeMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEHW TpaKJaHWHA W peaM3allii €ro Tpas,
MPEACTABICHUEM O MATeMAaTHUYEeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOXKHOCTH MOPATbHO-ITHYECKUX MMPUHIIUIIOB B ICITEILHOCTH YUEHOTO;

3) Tpy/I0BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE B PEIICHWU MPAKTUUECKHX 3aJad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KHU3HU JJIS1 YCHEIHON Mpo¢ecCUOHANbHON IEATeIbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYaJbHON TpaekTopuu oOpa3oBaHHUs H
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U O3CTETHUYECKOMY BOCIHPHUITHIO MaTeMaTHUECKHUX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS:

OpUEHTAIlel B NEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS 4YEJIOBEKa, MPUPOAbBI W O0OIIecTBAa, NOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM [O3HAaHUS MHUpA, OBJIAJEHUEM MPOCTEHIIMMHU HaBbIKAMHU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPbI 310POBbS H YMOIMOHAILHOIO
0J1aronosIy4us:

FOTOBHOCTBbIO MPUMEHSATh MATEMAaTHYECKHE 3HAHUS B MHTEPECax CBOEr0 3J0pOBbS,
BEJICHUS 3[J0POBOr0 00pasa >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnueckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpUEHTaIle Ha MPUMEHEHHWE MATeMAaTUYECKUX 3HAHWM Ui pelleHus 3aaad B 00JIacTu
COXPAaHHOCTH OKpYXKAIOIIEeW cpenabl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUI ISl OKpYKAIOIEH Cpelbl, OCO3HAaHHEM TII00aIhbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0IeM U MyTeil uX peuieHus;

8) apanramus K N3MEHSIOIUMCS YCJIOBUSIM COIHATBHOM M IIPUPOTHO¥ Cpebl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBUSIX HEOMNPEJEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO JI€SITeIbHOCTh, B TOM YUCJE YMEHUE YUUTHCS y JPYTUX
TOJIeH, MpUoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUHU W3
OTIBITA IPYTHX;



HE00X0AMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIe (POPMYIHPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAX M SIBICHMSIX, B TOM UYUCJIE paHEEe HEU3BECTHBIX, OCO3HABATH
neuuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHTYallMl0, BOCIPHHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh NPHUHHUMAEMbIE DPELICHUS U
NercTBUS, POPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHSA, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIe YueOHbIe 1eliCTBUSA

Ba3oBble joruyeckue neicTBus:

BBISIBIISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMAaTHYCCKUX OOBEKTOB, IMOHSATHUH,
OTHOIICHUA MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TMOHSATHHA, YCTaHABJIUBATH
CYIIIECTBEHHBIN TIPHU3HAK KIacCH(PHUKAIIMKM, OCHOBAHUS I 0000IIECHUS U CPaBHEHUS, KPUTCPUHU
MTPOBOIMIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIUPOBATh W MPEOOpPa3OBBIBATH CYKJICHUS: YTBEPAHUTCIbHBIC U
OTpHUIATEIIbHBIC, SJMHINYHBIC, YACTHBIC W O0OITUE, YCIOBHBIC,

BBISIBIISITE MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUUS B (paKTax, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, MpEiaraTb KPUTCPUHU JUIS BBISBJICHHS 3aKOHOMEPHOCTEH M
MIPOTUBOPEUNI;

JeNIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUEHUH 110 aHAJIOTHH;

pa30buparh JI0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPKICHHHA (MPsAMbIE W OT IPOTHBHOTO),
MPOBOJUTH  CAMOCTOSITENIbHO  HECJIOXKHBIE  JTOKa3aTelbCTBa  MaTeMaTHyecKux  (aKToB,
BBICTPAaWBaTh apPryMEHTAllMI0, TPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHl, OOOCHOBHIBATH
COOCTBEHHBIEC PACCYK/ICHNUS,

BBIOMpATh CHOCOO pemIeHus y4eOHOW 3amaur (CpaBHMBATh HECKOJBKO BApUAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOIXOAIMINNA ¢ YYETOM CaMOCTOSITEIHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

UCII0JIb30BAaTh BOIPOCHl KaK HCCIEIOBATENIbCKUA HMHCTPYMEHT TMO3HaHUS, (POpPMYIUpOBaTh
BOIPOCHI, (PUKCHpYIOLIUE TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIBHO YCTaHABIMBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH MO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAaHY HECIIOKHBIN AKCIEPUMEHT, HEOOJbIIOoe
UCCJIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHyeckoro oOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMoCTOSITENIbHO  (OpMYIMPOBaTh OOOOIIEHUS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECcca, a TAKKE BBIABUTaTh MPEINOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJAOCTATOYHOCTh W H30BITOYHOCTH HMH(POPMAIUH, JAaHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TMUHBIX
BUJIOB ¥ JOPM TMpeICTaBICHUS;

BBIOMpaTh (opMmy mpencTaBieHHs WHGOPMAIMM W WUIIOCTPUPOBATH peIIaeMble 3aaadu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi M X KOMOUHAIUSAMU;

OIICHUBATh HAA&KHOCTh HWH(GOPMAIMU TIO KPUTEPHSIM, TPEUIOKEHHBIM YYHUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCcAIbHbIE yueOHbIe 1eliCTBHUS:

BOCIIPUHUMATH U (POPMYITHPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSAMH U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PELISHUs 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3ylbTaT;



B XoZe OOCYXJEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMbl, IpOOIEeMBbI,
pemaemMoii 3a7a4M, BHICKAa3bIBaTh WJCH, HAIIEJICHHBIE HA MOWCK PEIIEHHs, COMOCTABIATH CBOM
CYXJICHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOra, OOHApYKUBATh PAa3IM4Me U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKCHHU;

NPECTaBIATh PE3yJAbTaThl PEHICHUS 33Ja4yd, OKCIEPUMEHTa, WCCIENIOBaHMSA, IPOCKTa,
CaMOCTOSITEJIBHO  BbIOMpaTh ¢opMar BBICTYIUIGHHS C Y4€TOM 3agad MpPE3CHTAllMH |
0COOEHHOCTEH ayJUTOPHH;

MOHMMAaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIbHOW pPabOTHI TpU
pelneHn: yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

PUHAMATh [EJIb COBMECTHOH NEATENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM PabOTHI,
pacnpenensate BHAbI paboOT, OOroBapuBaThCs, OOCYKIaThb INPOLECC M Pe3yibTaT paboThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

y4acTBOBAaTh B TPYNIOBBIX (Gopmax paboTbl (0OCyXIeHHs, OOMEH MHEHUSMH, MO3TOBbBIE
IITYPMBI ¥ JIPYTUE), BBIMOJHATH CBOIO YacTh PaOOTHI W KOOPIMHHPOBATH CBOM JIEHCTBHS C
JIPYrUMH 4ICHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETr0 BKJIaga B OOLIMI MPOAYKT IIO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIE TeiicTBUSA

Camoopranuszanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, aJTOPUTM pellleHus 3ajayd (WM ero 4acTh), BbIOMpaTh
croco0 pemieHus ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

BIIJIETh CIOcO0aMU CaMONPOBEPKH, CAMOKOHTPOJSI TMpollecca M pe3yibTaTa pelieHus
MaTeMaTUYeCKOH 3a1auHu;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIpH pELIEHUW 3aJadd, BHOCHUTh
KOPPEKTHBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBAaTb COOTBETCTBUE pe3ylbTaTa JCATEIbHOCTH IOCTaBIEHHOW MLEIM U  YCIOBHSIM,
OOBSICHATh MPUUYUHBI JOCTHIKEHHSI WJIM HEIOCTUKEHUS LIEIH, HAXOAUTh OLIUOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konnmy oOyueHus B 5 kiacce oOydarouuiicss MOMYYUT CIEAYIONIUME TPEIMETHbIC
pe3yIbTaThI:

Yuciaa v BbIYMCTIEHUS

[Tonumath W MpaBUIBHO YMOTPEOIATH TEPMHUHBI, CBSI3aHHBIC C HATYPaJbHBIMH YHCIIAMHU,
O0OBIKHOBEHHBIMH M JIECATUYHBIMH JIPOOSMHU.

CpaBHUBATh U yINOPSI0YMBATh HATYpaAJIbHBIE YHCIIA, CPABHUBATH B MPOCTEUIINX CIIydasX
0OBIKHOBEHHBIC JIPOOH, IECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHON (YMCIOBOM) NPSIMON C COOTBETCTBYIOIIUM €M
YHCIIOM M U300paXkaTh HATypaJIbHbBIE YHCIa TOYKAMU Ha KOOPJIWHATHOU (UMCIOBOM) MPSIMOIA.

BoimonHaTe apudMeTnyeckue AEHCTBUSA C HATYpalbHBIMH YUCIAMHU, C OOBIKHOBEHHBIMH
JIpOOSIMH B POCTEUIITNX CITydasiX.

BrInoHATE IPOBEPKY, MPUKUAKY PE3yIbTaTa BBIYUCICHUN.

OxpyriaTh HaTypaibHbIC YHCTIA.

Pemenne TeKCcTOBBIX 32724

Pemath TekcToBbIE 331aul apuPMETHUIECKUM CIIOCOOOM M C MOMOIIBI0 OPTaHM30BAHHOTO
KOHEYHOTO Tiepedopa BCeX BOZMOXKHBIX BApUAHTOB.

Pemats 3amaun, conepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMBI, TAOIUIbI, 0003HAYCHHSI IPU PEIIICHUH 3a]1a4.



[Tonb30BaTbCcsi OCHOBHBIMU €IMHULIAMU U3MEPEHMS: LIEHBI, MACChl, PACCTOSHUS, BPEMEHU,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHUILIbI BETUUYUHBI UEPE3 JIPYTHE.

W3BnekaTh, aHANIM3UPOBATh, OLEHUBATH WH(POPMAIUIO, MPEACTABICHHYIO B TabiauIie, Ha
cToi04aroil auarpamme, WHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIOIb30BATh JITAHHBIE
IIpU pELICHNH 3a/1au.

Harnsanasi reomerpust

[lonb30BaTbcsi r€OMETPUYECKUMHU NOHATUSMU: TOYKa, MpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpUMEpPH OOBEKTOB OKPYKAIOMIETO MHpPA, UMEIIMUX (OopMy H3YYEHHBIX
reOMETPUIECKUX QUTyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIjamMH: BEpLIMHA, CTOpPOHA, C
MHOTOYI'OJIbHUKAMHU: YroJl, BEPIIMHA, CTOPOHA, AUAroHalb, C OKPYKHOCTBIO: pajnyc, JUaMeTp,
LEHTP.

N300paxkaTh n3yuyeHHbIE T€OMETPUUECKHE (PUTyphl HA HEIMHOBAHHOM U KJIeT4aToi Oymare
C TIOMOIIIBIO LIUPKYJIS U JTMHEUKH.

Haxomuth AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOILIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOMN JUIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YIJIOB NMPSAMOYTOJIBHUKA, KBajJpaTa JJis UX MOCTPOCHHUS,
BBIYHCIIEHUS TUIOIIAIU U IEPUMETPA.

BoruncnsaTe nepuMerp M Iioniaab KBajapaTa, NpsSMOYTOJiIbHHUKA, PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucIiie GUryp, n3o00pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaThCcsi OCHOBHBIMU METPHUYECKMMM EIUHHUIIAMH HM3MEPEHUs JIUHBL, IUIOIIAIH;
BBIPA)KaTh OJTHU €IMHUIIbI BETUYUHBI Uepe3 Ipyrue.

Pacnio3znaBate mapasuienenunen, KyO, HMCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
IpaHb, U3MEPEHNUs, HAXOAUTh U3MEPEHUS MapajuleNenunena, Kyoa.

Bbruncnare 00béM KkyOa, mapajulenenumnesna Mo 3aJaHHbIM HM3MEPEHMSIM, I0JIb30BaThCs
€IMHUIIAMH U3MEPEHUs 00bEMa.

Pemare Hecno)xHble 3aaud Ha HM3MEPEHUE I'€OMETPHUYECKUX BEIMYMH B MPAKTHUECKUX
CUTYalLUsX.

K xoniy oOydenuss B 6 KJiacce 0OyJarONIUiCs TOJYYUT CJACAYIOIMHUE TMPEAMETHBIC
pe3yibTaThl:

Yucsa 1 BBIYUCICHUSA

3HaTh ¥ MOHMMAaTh TEPMHHBI, CBA3aHHBIE C PA3JIMYHBIMU BUAAMU YUCENl U CIIOCOOAMU UX
3aIlUCH, IEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aIIUCH YHUCIIA K JPYTOM.

CpaBHMBAaTh M YNOPSAJOUYUBATH ILEJIble 4YMCIIa, OOBIKHOBEHHbBIE U JECATHYHBIE JPOOH,
CpaBHUBATh YMCJIA OJHOTO U Pa3HbIX 3HAKOB.

BbInonHATh, coueTass yCTHbIE M NHUCbMEHHbIE NPUEMBI, apUPMeTHUYEeCKUe NIEHCTBUS C
HaTypalbHBIMM W  LEJIbIMM YHCIaMH, OOBIKHOBEHHBIMHM U JIECATUYHBIMH  JApOOSMH,
MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

Bbruncnare 3Ha4eHUs YMCIOBBIX BBIPAKEHHH, BBITOJIHATH NPUKUAKY U OLIEHKY pe3ysbTara
BBIUMCIIEHUH, BBINOJHATH MPEeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHHH Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX JAEHCTBHM.

CoOoTHOCUTH TOYKY HAa KOOPIMHATHOM NPSIMOM C COOTBETCTBYIOLIUM €l YHUCIOM H
n300pakaTh YMClIa TOYKAMH Ha KOOPJMHATHON MPSAMON, HAXOJUTh MOy b YUCIIA.

CoOTHOCUTB TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPANHAT C KOOPAUHATAMH 3TOM TOUKH.

OKpyriasTh LeNble YUCTIa U JeCATUYHbIE IpoOU, HAXOAUTh IPUOIMKEHUS YUCell.

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHS

[TonuMaTh M ynoTpeOsATh TEPMHUHBI, CBSI3aHHBIE C 3aMUCBIO CTENEHH YHUCIA, HAXOJIUTh
KBaJpaT M KyO 4YKcia, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETICHH.

[lonb30BaTbcsl MpU3HAKaMU JEIUMOCTH, PACKIAAbIBaTh HATypajbHbIE YKCIA HA MPOCTHIE
MHOKHUTEIIH.

[Tonk30oBaThcs MacITaboM, COCTABIIATH MPOTIOPLIUH U OTHOILIEHHUS.



Hcnonb3oBath OyKBBI UIst 0003HAYCHHUSI YUCET MPH 3aITUCH MaTEMaTHUECKUX BBIPAKCHUH,
COCTaBJIATh OYKBEHHBIC BBIpOKEHHS U (HOPMYIIbI, HAXOAUTh 3HAYCHUSI OYKBEHHBIX BBIPAKECHUH,
OCYIIECTBIISISI HEOOXOIMMBIE TIOACTAaHOBKH U IIPE0Opa30BaHUsL.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBbIX 3a1a4

PemaTh MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4H ApU(METHISCKUM CITIOCOOOM.

Pemars 3amaun, CBsSI3aHHBIE C OTHOIIEHHMEM, IPONOPLUOHAIBLHOCTHIO  BEJIMYUH,
MPOIIEHTaMH, PelIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU M MPOIEHTEHI.

Pematp 3amaun, conepxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHUHBI: CKOPOCTb, BpEMS,
paccTrosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb, INPOU3BOJUTENBHOCTh, BpeMs, O0bEM pabOThI,
UCIOJIb3YS apu(METUYECKHE JEeMCTBUS, OLIEHKY, MPUKUIKY, I[0JIb30BaTbCid €AMHULIAMU
U3MEpPEHUsI COOTBETCTBYIOUINX BEIUYHMH.

CoctaBisaTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBHIO 334a4H.

N3Bnekars uHbopMaIuio, NpeaCcTaBIeHHYIO0 B TaOJUIAX, HA JUHEWHOU, CTOJI0YATON WIIH
KpyroBOil IauarpamMmax, MHTEPHpPETUPOBATH INpEACTAaBICHHbIE JaHHbIE, UCIOJIb30BaTh JaHHbBIE
IIpY pelIeHNH 3a/au.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasanasi reomerpust

[IpuBoauTe mpHUMEpsl OOBEKTOB OKPYKAIOIIET0 MHpa, HMEIOIIUX (OpMYy H3YUEHHBIX
reOMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MpUMEphl PaBHBIX U CHMMETPHUUYHBIX
¢buryp.

N300paxkaTh ¢ MOMOLIBIO LHUPKYJS, JUHEHKH, TpaHCIOPTHpPAa HA HEIMHOBAHHOM H
KJieT4aToll Oymare U3yueHHble IIJIOCKUE TeoMeTpuueckue (urypsl u KOH(QUIypaluu,
CUMMETPUYHBIE (PUTYPHI.

[lonb3oBaTbcsi TEOMETPUYECKUMHU  TMOHSATHSMH:  PaBEHCTBO  (GUTYp, CHUMMETpHS,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonute BenMYMHBI YIVIOB M3MEPEHUEM C TOMOLIBID TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, TIOJb30BaThCA NPU PEIIEHUWHU 3aJa4 TpagyCHOM Mepol  yIJIOB,
pacro3HaBaTh HA YEPTEHKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYMOU YIJIbI.

BbluucnsaTe nnuHY JIOMAaHOW, NEPUMETP MHOTOYI'OJIBHMKA, I0JIb30BATHCS €IUHULIAMHU
W3MEPEHUS JJIMHBI, BBIPAaXKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 ApyTHe.

Haxonuts, ucnosib3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXAY JABYMSI TOUYKaMH, OT
TOYKH JI0 NIPSMOU, JUINHY ITyTH Ha KBAJPAaTHON CETKE.

Boruncnate miomans (puryp, COCTaBIEHHBIX M3 MPSIMOYTOJBHHMKOB, HCHOJIb30BaTh
paz0bueHre Ha MNPAMOYTOJbHUKU, HAa pPaBHbIE (QUIYpHL, JOCTpavBaHHE 10 MIPSIMOYrOJbHUKA,
M0JIb30BATHCSI OCHOBHBIMM €IMHHMIIAMM H3MEPEHUS IUIOLIAJAH, BBIPAXAaThb OJHU €IWHHUILIBI
M3MEPEHUS TUIOLIAAN Yepe3 ApyTHe.

PacrioznaBath Ha MOJENSIX U M300pPAKEHUAX MUPAMUIY, KOHYC, IIUJIMHJP, UCIOIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, pedpo, IpaHb, OCHOBAHHE, pa3BEPTKA.

N300paxkaTs Ha KiieT4aTol Oymare mpsiMOYrOJIbHBIHN Mapaienenumes,.

Boruncnsate 005EM MPSMOYTOIBHOTO Mapaijiesienuneaa, Kyoa, mojab30BaThCsl OCHOBHBIMU
€IMHULIAMU U3MEPEHHS 00bEMa;

Pemrate HecnokHbIE 3a1auyu HAa HAXO0XK/ICHHE T€OMETPUUYECKUX BEIIMYMH B MPAKTHUYECKUX
CUTYaLHSIX.

COLEPKXAHUE OBYUYEHUA

5 KJIACC

HartypanbHbie ync/ia M HYJIb

HarypanbHoe umncno. Psg Harypanbnbix umcen. Yucno 0. M3o0paskeHue HaTypalbHBIX
qrcell TOYKaMH Ha KOOPAMHATHOU (YHCIOBOM) IPSIMOH.

[lo3uunoHnHas cucrema cuucieHus. PuMckas Hymepaunusi Kak NPUMEpP HENMO3ULIMOHHOM
CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucTemMa CUUCIIEHUS.



CpaBHeHHE HaTypaJbHBIX 4YMCEJ, CPAaBHEHHME HATypalbHbIX uucen ¢ HyaéM. CrocoOsl
cpaBHeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

CrnoxeHue HaTypalbHBIX 4YMCEJ, CBOWCTBO HyJ1 IpPHU CIOXEHUU. BplunmTanue Kak
JelicTBUE, 00paTHOE CIOKEHUIO. Y MHOKEHHE HaTYpaJIbHBIX YHCEN, CBOMCTBA HYNS U €AWHUIIBI
npu yMmMHOXXeHUH. [leneHue kak neiicTBue, oOpaTHOe yMHOXXeHHIO. KOMIOHEHTHI neiicTBHIA,
cBsi3b Mexy HUMH. [IpoBepka pesyinbrara apupmernueckoro aeictsus. [lepemecturensHoe u
COUETATENIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHMSI M YMHOKEHUS, PACIPEAEIUTEILHOE CBONCTBO
(3aKOH) YMHOKEHHUSI.

Wcnonb3oBanue OykB a1 0003HAu€HUsI HEU3BECTHOIO KOMIIOHEHTA M 3alllCH CBOMCTB
apuMeTHIECKUX ICHCTBUH.

Jlenutenu u KpaTHbIE YKCIIA, Pa3JIoKEHUE HA MHOXKuUTeNu. IIpocThie U cocTaBHbIE yuCIa.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

CreneHb C HaTypaJbHBIM I[IOKa3zaTejaeM. 3alMCh YUCIA B BHUJE CYMMBI pa3psaHbIX
CJIaraeMbIX.

UucnoBoe BbIpaKkeHHE. DBplunCieHHE 3HAYEHWM YHCIOBBIX BBIPAKEHHM, MOPSAIOK
BBINIOJIHEHUST  JieficTBuil. Mcnonp3oBaHMEe TpU  BBIUMCIEHMUSIX IEPEMECTHTEIBHOTO U
COUETATENIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHHS, pacHpelesIuTeIbHOI0 CBOICTBA
YMHOKEHUS.

Apodu

[IpencraBnenue o aqpodu Kak crocoOe 3amucu 9acTu BeMHMYUHbL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbIE U HenpaBUIbHBIE TpoOu. CMemanHas Apo0k, IPeICTaBIeHUe CMEIIaHHON Jpoou B
BUJIE HENpPaBWJIBHOM JApoOM W BbIJEICHHE IEJOM YacTH 4ucia M3 HENMpaBHIBHON apoOu.
N3obpaxenue npodeit Toukamu Ha YMCI0BOM npsimoii. OCHOBHOE CBOMCTBO ipodu. CokparieHne
npo6eit. [IpuBenenue apobu Kk HoBoMY 3HamMeHaTen0. CpaBHEHHE IpoOei.

CrnoxeHue W BbIUMTAaHUE NIpoOel. YMHOXKEHHE U JAelieHHe ApoOeid, B3aMMHO OOpaTHbBIC
npobu. HaxoxaeHre 4acTu 1eoro U 1eoro 1Mo ero YacTH.

Hecsatnunas 3anuck apooeit. [IpencraBienne necaTnaHod ApoOM B BHAEC OOBIKHOBEHHOM.
N3obpaxenne OecATUYHBIX NpoOel TOYKaMH Ha YUCIOBOM mpsMoi. CpaBHEHHE IECATUUHBIX
poOei.

ApubmMeTrnueckne TeUCTBUS C ACCATUIHBIMU TPpo0siMu. OKpYTIICHHE IECATUYHBIX IPOOeH.

Pernenue TeKcTOBBIX 32424

Pemenne TekcToBbIX 3aAauy apudMeTHdeckuMm criocoOoMm. Perienue noruueckux 3ajau.
Pemenue 3amau nepebopom BceX BO3MOKHBIX BapuaHTOB. Vcrosib30BaHKME TPU PELICHUH 3a/1a4
TaOJIMI] U CXEM.

Pewrenue 3anau, coaepkamux 3aBUCUMOCTH, CBA3BIBAIOLIME BEJIUYHHBI: CKOPOCTh, BPEMS,
paccrosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTh. ENMHHIBI M3MepeHus: Macchl, 00bEMa, LIEHBI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIAMU U3MEPEHUSI KaXKI0W BEIMYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBienue qaHHBIX B BUE Ta0JHUII, CTOJIOYATHIX JHArPaMM.

Harasnasi reomerpust

Harnsnusie npeacraBneHus o purypax Ha IIIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYyr. Yroi. IIpsmMoii, ocTpslid, Tynoil U pa3BEpHYTHIN
YTJIBL.

JlnuHa OTpe3ka, METPUYECKHE €OUHULBl JUIMHBL. JlIuHa JIOMaHOU, nepumeTp
MHOTOYTOJIbHUKA. M3MepeHne 1 NoCTpOEHNE YIIIOB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsnueie npeacraBneHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSMOYTOJIbHHUK,
KBaJIpaT, TPEYroJbHUK, O PAaBEHCTBE PUTYP.

N3o06paxxenue ¢puryp, B ToM uucie Ha kietdatoi 6ymare. IToctpoenue kondurypamnuii u3
qacTeil mpsiIMOi, OKpYKHOCTH Ha HEJIMHOBAHHOM M KieTdaroil Oymare. Mcnonp3oBaHue CBOMCTB
CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanp npssMOYyroJbHUKAa U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KJIeTYaTOl Oymare. ENUHUIBI H3MEepEHUS TIIOMIAH.

Harnsgaeie mpenctaBieHHss O ~ MPOCTPAHCTBEHHBIX — (UTypax:  IPSMOYTOJIbHBIN
napajuienenunen, Ky0, MHOTOrpaHHUKH. V3o0pakeHne MpOCTEUIINX MHOTOTPAHHUKOB.



Pa3Béprkn kyba u mapamtenenunena. CozmaHwe MoOJENEH MHOTOTPaHHUKOB (W3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U APYTUX MAaTEPUAIIOB).
O0BEM MPSAMOYToIBFHOTO Napaienenunena, kKyoa. Enuauns: n3meperus o0bEma.

6 KJIACC

HarypajbHble yuciaa

ApupmeTrnueckiue ACHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHUCIaMH. YHCIOBEbIE
BBIPKCHUS, TIOPSIIOK JCHCTBHMA, MCIOIb30BaHUE CKOOOK. Vcmosp3oBaHWEe NpU BBIYUCICHUIX
[IEPEMECTUTENBHOIO U COYETATEIBLHOIO CBOMCTB CIIOKEHUS U YMHOKEHHUS, paclpeIeINTEIbHOTO
cBoiicTBa yMHOKeHUsA. OKpyIJIeHUuE HaTypajJbHbIX YHCEN.

Jenutenu W KpaTHbIE 4WCa, HAHMOOJBIIMI OOIIMI [EIUTENh M HaWMEHbIee oOIee
KpaTHoe. JlenuMocTh CyMMBI M IPOU3BEAeHUS. [leneHne ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAsi JpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apodei. CpaBHEeHHE U
yrnopsijounBanue apobeil. Pemienue 3aiad Ha HaXOKJIEHUE YACTH OT LIEJIOT0 U LEJNOro IO €ro
gacTu. [[poOHOE 4mCio Kak pe3yabTaT neieHus. [IpencraBineHue necaTMUHON NIpoOU B BHJIE
OOBIKHOBEHHON JIpoOM M BO3MOKHOCTb NPEACTaBICHHUS OOBIKHOBEHHOM JIpoOM B BHJE
necsiTuyHOM. JlecaTuuHble qpodu M MeTpuueckas cucrema mep. Apudmernyeckue ASHCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. [lenenue B naHHOM oOTHomieHuH. MacmTab, mpomnopuusi. IIpumenenue
MIPONOPLMI ITPU PELIECHUH 3a/1a4.

[TonsiTe npornenta. Beruncnenue nporeHTa OT BEIWYUHBI U BEJIMYMHBI 110 €€ MPOLEHTY.
BripakeHue mpoueHTOB JAecATUYHBIMU ApoOsMu. Pemenue 3amad Ha mpoueHThl. BolpakeHue
OTHOILIEHHUS BEJINYMH B MTPOLICHTAX.

IHonoxuTeIbHBIE M OTPULIATEIbHBIC YHCJIA

[lonoxwurenpHple ¥ oTpuuaTenbHble yucna. Llempie uncna. Moayne  yucna,
reoMeTpuueckas HHTepHpeTanus Monayias uyucia. M3o0paxeHue uucenl Ha KOOPIUHATHOMN
npssiMmoii. YwmcioBeie mnpomexyTku. CpaBHeHHMe uucen. ApudMETHYECKHE JCHCTBUS C
MTOJIOKUTEIBHBIMU U OTPULATEIBHBIMUA YHCIaAMHU.

[IpsiMoyronpHas cucteMa KOOpAMHAT HA IJIOCKOCTH. KOOpauHAThl TOYKM Ha IJIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOPIMHATHON MIIOCKOCTH.

BbykBeHHBbIE BbIpa:KeHUSI

[IpuMeHnenne OyKB ISl 3alMMCH MAaTEeMaTHYECKUX BBIpKEHUN W mpemiokeHuil. CBolcTBa
apudmernyeckux AercTBUN. BykBeHHBIE BbIpaKEHHsSI W YHUCIIOBbIE MOJCTAHOBKU. BykBeHHBIE
pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOoMIOHeHTa. Dopmynbl, (Gopmynbl mHepuMmeTrpa u
TUIOLIAIM MPSMOYTOJIbHUKA, KBaJpaTa, 00bpEMa apaienenumnena u Kyoa.

Penrenue TeKCcTOBBIX 32124

Pemenune TekcToBbIX 3adau apudmerndeckuM crocobom. PemieHme nmormyeckux 3ajau.
Pemenue 3a1au nepe6opoM Bcex BO3MOKHBIX BAPUAHTOB.

Pewrenue 3anau, coaepkalux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTh, BpEMs,
paccTtosiHue, IIeHa, KOJMYECTBO, CTOUMOCTb, MPOU3BOJUTEIBHOCTh, BpeMs, O00bEM pabOTHL
EnuHunbl M3MepeHus: Macchl, CTOUMOCTH, PAcCTOSHUSA, BPEMEHH, CKOPOCTH. CBA3b MeXay
€IMHULIAMU U3MEPEHUS KaXK10M BEJINUMHBI.

Pemenue 3amay, CBS3aHHBIX C OTHOLIEHUEM, IPONOPLHUOHAIBHOCTBIO BEJIMYUH,
MPOLIEHTAMU; pellIeHuEe OCHOBHBIX 3aJ1ad Ha JIpoOU U MPOLIEHTHI.

OneHka U NMpUKUAKA, OKpyrJeHue pe3ynbrara. CocTaBieHHe OYKBEHHBIX BBIPRKEHUI IO
YCIIOBUIO 3aJIa4H.

[IpencraBineHne JaHHBIX C HOMOLIbI0 Tabiaun MU auarpamm. CrosnOvareie TuarpaMMbl:
YTEHHE U NOCTpoeHue. UTeHHe KpyroBhIX AUarpaMM.

Harasagnas reomerpus

Harnsaneie npencraBieHus o Gurypax Ha MIOCKOCTH: TOYKa, MpsiMast, OTPE30K, Jyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.



B3aumHOoe pacnonoxkeHue JAByX IMpsIMBIX Ha IJIOCKOCTH, IapajuleJbHbIE MpPSIMBIE,
NEpIEeHIUKYIIApHbIE NpsMble. MI3MepeHne pacCTOSIHUM: MEXTy JBYMS TOYKAMM, OT TOUKH JO
MPSIMOM, JJIMHA MapUIpyTa Ha KBaJpaTHOMU CETKE.

N3mepenue M MOCTpOEHHE YIVIOB C NOMOULIbIO TpaHCIOPTUpa. BuIbl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIM, IPSIMOYI'OJIbHBIM, TYNOYrOJIbHBIN, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUI.
YeThIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB. [IpsAMOYroiapHUK, KBaapaT: UCIOJIb30BaHUE
CBOWCTB CTOpOH, YTJIOB, AuaroHaineil. M3o0paxxeHne reoMmeTpuyeckux (puryp Ha HETMHOBAHHOMN
Oymare C WCIOJIb30BAaHHEM LUPKYIs, JTMHEHKH, YroJIbHUKa, TpaHcmoptupa. llocTpoenus Ha
KJIeTyaToi Oymare.

[lepumeTp MHOTOYyTONIBHUKA. [lOHATHE MIOMIaMM QUTYPHI, €AMHHUIIBI H3MEPEHHS TIIOIA TH.
[MpubmmxénHoe wu3MepeHue Iwomaan ¢GuUryp, B TOM YHCIE Ha KBaJIpaTHOW CETKe.
[TpubnmxEHHOE M3MEPEHNE JIITHMHBI OKPYKHOCTH, TUIOMIAIN Kpyra.

CuMMeTpus: IIeHTpalbHasl, OceBasi U 3epKajibHasi CAMMETPUU.

[TocTpoeHre cMMMETPUUYHBIX QUTYP.

Harnannele npencraBieHus O NPOCTPAHCTBEHHBIX (urypax: mnapauienenunes, Kyo,
npu3Ma, NupamMuaa, KOHYyC, IWINHAP, ap U cdepa. M300pakeHne npoCcTpaHCTBEHHBIX QUTYp.

[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHApPAa H KoHyca. Co3mgaHue Mojenen
MIPOCTPAHCTBEHHBIX (hUryp (13 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U IPYTHUX MAaTEPUAJIOB).
[Tonatue o0bEMa, equHUIBI U3MepeHns 00bEMa. OOBEM TPSIMOYTOJBHOTO MapasuIeleNuIea,
KyOa.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBbI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU S
JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHMS MporpamMmbl y4eOHOTO Kypca «Airebpar
XapaKTepU3yIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIIGHUEM HHTEpeca K MPOUUIOMY U HAacTOSIIEMY pPOCCUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHUICKHX MATEMATUKOB W POCCUICKOMN
MaTeMaTHUYeCKON IIKOJIbI, K UCTIOIb30BAHUIO ATUX JIOCTHXKEHUHN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA M peau3allud ero Ipas,
MPEJICTAaBJICHUEM O MAaTeMaTH4YeCKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP,
SIBJICHUH, MPOLEyp TPakJaHCKOTro oOlmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCY)KJICHHIO 3TUYECKHX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTUKCHUIMA
HayKH, 0CO3HAHHEM BKHOCTH MOPAJbHO-3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YU4EHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOW HAa aKTUBHOE Y4acTHe B PEUICHHM MPAKTUYECKUX 3a/ad MaTeMaTH4YecKOu
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHANBHON NEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUI,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHIAMBHUAYAJIbHON TpaeKkTopuu oOpa3oBaHHs W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U OSCTETHYECKOMY BOCHPHUSTHIO MATEMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHHI, YMEHUIO BUAECTh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS:

OpUEHTAIle B JEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS 4YeNOBEKa, MNPUPOABl U 0OIIecTBa, MOHHUMAaHUEM
MaTeMaTH4eCKOW HayKH Kak c(depbl 4YeloBEeUecCKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTHUS IMBUIIN3AIIMH, OBJIAJICHHEM SI3bIKOM MaTEeMAaTHKU U MaTeMaTHYeCKON
KYIbTYpOH KaK CpEeICTBOM TIO3HAHWS MHUpPA, OBJAJICHHEM MPOCTEHIIMMU HaBBIKAMU
HCCIIEA0BATENbCKOM IEITEIbHOCTH;



6) pusnueckoe BocnuTanue, GopMUPOBaHUE KYJIbTYPhI 3/I0POBbs M IMOIMOHAILHOT0
Os1aromosyqusi:

TOTOBHOCTBIO MPHMCHSTh MaTeMAaTHYECKHWE 3HAHHWS B HMHTEPECaX CBOErO 370POBbS,
BEJICHUS 3[I0POBOTO 00pasa KWU3HHU (30pPOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKHUM 3aHITHUA U
OTIbIXa, peryiaspHas (usnueckass aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKa pediexcuu,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTo K€ MpaBa JAPYroro 4eIoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpHCHTAICH HAa NMPHUMCHEHHWE MATEMATWYCCKUX 3HAHWM ISl PEHICHHsS 3a/1ad B OO0JIACTH
COXPAaHHOCTH OKPYKAIOIIEH Cpe/ibl, TUIAHHUPOBAHHSI TOCTYIIKOB W OICHKA HMX BO3MOXKHBIX
MIOCIIE/ICTBUH UIsSI OKpPYKAIOIIeH Cpeabl, OCO3HAaHMEM IJI0OATBHOTO XapakTepa KOJIOTHYECKHX
po0JIeM U IyTeH uX penicHus;

8) amanTanus K H3MEHSIOUMMCS YCJIOBHSM COIMAILHOW M MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JCWCTBHSIM B YCIIOBUSX HEONPEICIEHHOCTH, MMOBBINICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JCSITeIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y APYTUX
JIOJICH, PUOOPETaTh B COBMECTHOW JISATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH U3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B (DOPMHPOBAHWH HOBBIX 3HAHWU, B TOM 4YHCIE (GOPMYTUPOBATH HIICH,
MOHATHS, TUTIOTE3bI 00 00BEKTaX W SIBJICHUSX, B TOM YHUCJIC PaHEEe HEU3BECTHBIX, OCO3HABATH
NePUIUTH COOCTBEHHBIX 3HAHUH W KOMITETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHE,

CMOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH  CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOMIMH KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbIC PEIICHUS H
JNEUCTBUS, POPMYITHPOBATEH M OICHUBATH PUCKH U TIOCIIEACTBHSI, (GOPMHPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE e CTBHS
Ba3oBrble Jornyeckue 1eMcTBUSA:

e BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOLIEHUN MEXAy MOHITUSIMH, (OPMYIHPOBATH OMPEICNICHUS TOHATHI,
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIMU, OCHOBAHUS AJIsi 000O0IICHUS U
CpaBHEHMSI, KpUTEPUU ITPOBOJAUMOIO aHANIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH M MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, JMHIUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIE;

e BBISBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
JTAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, MpeAjaratb KPUTEPUU HJIS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJABI C MCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M HHIYKTHUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3z0buparh JOKa3aTENbCTBA MATEMATHUECKUX YTBEPKICHHUM (IIPSIMbIE U OT MPOTUBHOTO),
MPOBOJUTH CAaMOCTOSTEIBHO HECIOKHBIE JI0KA3aTeNbCTBA MAaTEeMaTHYECKHX (DaKTOB,
BBICTPAaMBaTh ApryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BpIOMpaTh crmocob® pemieHus y4eOHOM 3anaun (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOSMIIMNA C Y4ETOM CaMOCTOSITENIBHO BBIICICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

e HCNOJB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKHI  MHCTPYMEHT  MO3HAHMUS,
(dbopMynupoBaTh BOMPOCH, (GUKCHUPYIOLIUE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEEHO
yCTaHAaBIUBaTh MUCKOMOE M JaHHOEe, (OPMUPOBATH TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHCHHE;

e TMPOBOJUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IUTAHY HECIIOXKHBIA SKCIIEPHUMEHT,
HEeOO0JIBIIIOe UCCIIEI0BAHKE 110 YCTAHOBJICHHUIO OCOOCHHOCTENH MAaTeMAaTHUYECKOTO 00bEKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXy CO00ii;

e CaMOCTOSITENHHO POPMYITHPOBATH 000OIIEHNUS U BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOIIOJIEHUS, UCCIEIOBaHUs, OICHHBATh JOCTOBEPHOCTHh IMOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;



IIPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUC MTPOLECCA, 4 TAKIKC BbIABUT'AThb MMPCAIIOJIOKCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Padora c undopmanueii:

BBISIBJIATH HEAOCTATOUYHOCTh U M30BITOYHOCTh MHPOPMALIUH, TAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W MHTEPHPETUPOBATH HH(OPMAIUIO
pa3IMYHBIX BUJOB U OPM MPEICTABICHHUS;

BBIOMpaTh GopMy MpeicTaBiIeHUs MH(DOPMAIMK ¥ WILTIOCTPUPOBATh PEIIaeMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoii u nx KOMOMHALUAMU;

OIICHUBATh HAI&KHOCTh MHMOPMAIMK 1O KPUTEPHUSM, IMPEIUIOKCHHBIM YYHUTEIEM HWIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATh U (OPMYJITHUPOBATH CYXJCHHUS B COOTBETCTBHH C YCIOBHSMHU H IEISIMHU
oOIIeHus, SCHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX H
MMMCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS IO XOJy PEHICHHS 3aJa4l, KOMMEHTHPOBATH
MTOJTy4EHHBIN pe3ynbTar;

B X0Jie 0OCY)KJIEHHS 337aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOI TEeMBI, POOIEMBI,
penraeMol 3anauu, BhICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TOWCK PEIICHHSI, COTIOCTABIISATh
CBOM CY)KJICHUS C CYXJICHHUSIMH JPYTrUX YIaCTHUKOB JTHAIOTA, OOHAPYKUBATh PA3ININC H
CXOJCTBO TIIO3WIMH, B KOpPpPeKTHOW (opme (opMyIHpoBaTh pPA3HOTIIACHS, CBOHM
BO3PAXKCHHS,;

MPEJICTABIIATh PE3yJbTAThl PEIICHUS 3aJa4yH, SKCIICPHUMEHTA, HCCICAOBAHUS, IMPOCKTA,
CaMOCTOSITSIIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3ajJad TPE3CHTAlUd |
0COOEHHOCTEH ayIuTOpUH;

MMOHUMATh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW UM UHIUBUAYAIbHONU pabOThI MPU
peleHny yueOHbIX MaTeMaTHUYeCKHX 3aay;

MIPUHUMATh 11€Jb COBMECTHOH eATEIbHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOMN
paboTHI, pacupenensTh BUIbI pabOT, TOroBapuBaThCs, OOCYKIATh MPOIECC U PEe3yJbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHHs, 0OMEH MHEHHUSIMU, MO3TOBBIC
HITYPMBI U JPYTUe€), BHIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUSA
C IpYrUMH 4JI€eHaMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaAa B OOLIUI MPOAYKT MO
KpUTEpUsIM, cHOpMyJIMPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIe 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBIISITh IUIAH, AITOPUTM pELIEHUs 3agadud (UJIM €ro 4YacTh),
BBIOMpATh Cmoco0 pemeHus ¢ Y4ETOM HUMEIOUIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOM HH(}OpMALIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BIIQZIETh CHOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yibTara pPelieHHs
MaTeMaTH4eCKOH 3aauu;

NpEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INPU PEIIEHUU 33]1a4l, BHOCUTH
KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHCTB, HAMJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIbHOCTU MOCTABICHHOW LENH U YCIOBUSM,
OOBSACHATH MPUYNHBI TOCTIKEHUS WIIM HEJTOCTHKEHUS 11e]Id, HaAXOIUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHuss B 7 kJjacce OOYyYalOUIMIiCA TOJYYUT CIEAYIOIIME MpPEIMETHBIE

pE3yIbTaThI:

Yuciaa 1 BLIYUCICHUSA
BeimonHsATh, coderas yCTHbIE W MHUCHMEHHBIE TPHUEMBI, apupMeTHYeCKue ACUCTBUA C

pallnOHAJIbHBIMHA YUCJIaMH.



HaxonuTh 3HA4YeHUS YHCIIOBBIX BBIPAXKCHWN, NPUMEHSTH Pa3sHOOOpa3HBIE CIIOCOOBI H
npu€Mbl  BBIYMCIICHUS 3HAUCHWH JPOOHBIX BBIPAKEHHUU, COAEPIKAIIMX OOBIKHOBEHHBIE U
JEeCATUYHBIE TPOOH.

[lepexoauTs OT 0HOW (OPMBI 3aUCH YHCET K APYroil (mpeoOpa3oBhIBATH NECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOUMBATh PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINoNHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUH, OLEHKY 3HAYEHHM YHMCIIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHHE HA MHOKUTEIHN HaTypaJlbHbIX YHCEI.

PemaTth mnpakTUKO-OPUEHTUPOBAHHBIE 337a4Yd, CBS3aHHbIE C OTHOLIEHHEM BEJIUYMH,
MIPOMOPLIMOHAIBHOCTHIO BEJMYNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJAbTaThl PEIICHUS 3314
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Aaredpanyeckue BbIpakeHHs

Hcnonb3oBarh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAKEHUH NPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHaTe npeoOpa3oBaHus LIEIOTO BBIPAXKEHHUS] B MHOTOUIEH NMPUBEICHUEM MOJ0O0HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInonHATh yMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOroYjieHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioK€HWE MHOTOUYJIEHOB Ha MHOXHUTENIHU C MOMOIIbIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHUTEJs, TPYNIUPOBKU ClIaraéMbIX, MpUMEHEHUs: (GopMysl COKpaliéHHOro
YMHOXEHHS.

[IpumeHnsaTr 1npeoOpa3oBaHUs MHOTOWIEHOB JJsl pEIIEHHs pa3IuYHbIX 3ajad U3
MaTEMAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEATbHOM IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW ¢ HATYpaJbHBIMU MOKA3aTEIAMU ISl TPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHeliHble ypaBHEHHs C OJHOW IEPEMEHHOM, MPUMEHss IpaBWja Iepexona OT
UCXOJIHOTO YpPAaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTb, sBIsS€TCS M YUCIO KOPHEM
YpaBHEHHMS.

[IpumensTh rpaduyeckre METO bl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsl nap YMCe, SBISIOLUIMXCS pelleHUeM JIMHEHHOrO ypaBHEHUS ¢ IBYMs
HEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaduKk JIMHEHHOrO YypaBHEHUS C JABYMS
NIepPEMEHHBIMH, MOJIb3YACh T'PaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS] YPaBHEHHUS.

Pemate cucteMsl JBYX JIMHEHHBIX YpaBHEHMH C JBYMsS INE€PEMEHHBIMH, B TOM 4YHCIE
rpaduIecKy.

CocrtaBnsaTh M peliaTh JIMHEHHOE YpaBHEHHE MM CHCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIOBHIO 3aJaud, HMHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM 3aJjaydl IOJy4EHHbIN
pe3yabTar.

DyHKUUH

N300paxxaTh Ha KOOPJAMHATHOW MPSAMONH TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIWHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alMChIBaTh YHCIOBBIE IPOMEXYTKHM Ha
anreOpanvdeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATAaM, CTPOMTH
rpaduku JIuHeHHbIX pyHKIU. CTpouTs rpaduk GpyHkuuu y = [X|.

OnwuceiBaTh € TOMOLIBIO (QYHKIMA HW3BECTHBIE 3aBUCHUMOCTH MEXJYy BEJIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEILHOCTH, BpEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.



[Nonnmats rpaduyeckuil cnoco0 MpeACTaBICHUS M aHanM3a WH(GOpPMAIMU, U3BIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K kon1y 00ydenus B 8 kjiacce oOyqaromuiics MoJIyquT CIEAYIOUINE MTPEIMETHbBIE PE3YyIbTaThI:
Yuciaa U BbIYMCICHHSA

Hcnonb30BaTh HayvajdbHbIE IMPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHUCEN JUIS
CpaBHEHHsI, OKpYIJIEHHS M BBIUUCICHH, M300pakaTh JCHCTBHUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOMU IIPSAMOIA.

[IpumeHsTh MOHATHE apU(PMETHUYECKOrO KBAJIPATHOTO KOPHS, HAXOJWUTh KBAJpaTHBIE
KOPHH, UCII0JIb3YS IPU HEOOXOIMMOCTH KaJIbKYJIATOP, BHIIIOJIHSTH IPE0Opa30BaHusl BbIPAKEHU,
CoJIeprKalluX KBaJpaTHbIE KOPHU, UCII0JIb3ys CBOWCTBA KOPHEH.

Wcnonb3oBath 3amucu OOJBIIMX M MaJbIX YHUCEN C MOMOUIbIO JECATUYHBIX ApoOeill U
crenene uucia 10.

Aaredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHW C LEeNbIM IIOKa3aTesieM, BBIIOJHATh IPeoOpazoBaHuUs
BBIPAKEHUH, COAEpKAIUX CTENEHU C LIEJIbIM NTOKa3aTeJIEM.

BbInoHATE TOXKIECTBEHHbIE MpeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE
MpaBWJI JCHCTBUIM HaJl MHOTOWIEHAMHU U ajireOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTs npeoOpa3zoBaHus BRIPKEHUN [T pElIEHUs Pa3IMuHbIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX MIPEMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHUsSI M HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YpaBHEHUS U PAllMOHAJIbHbIE YPaBHEHHUS, CBOJSIINECS K
HUM, CCTEMBI JIBYyX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOoAMTH MpOCTEMNIINE UCCIECOBAHNS YPABHEHUN U CUCTEM YPaBHEHHW, B TOM YHCIIE C
IpUMEHEHHEM TIpadUYecKux MpeaCTaBlIeHU (yCTaHaBIMBATh, HUMEET JM YPaBHEHUE WIU
cucTeMa YpaBHEHUH pelleHts, €ClIi UMEET, TO CKOJIBKO, U IIPOYee).

[TepexomuTs OT ciOBECHOW (OPMYTUPOBKH 3amaud K €€ aireOpandeckol MOJIEIH C
IIOMOIIBI0 COCTaBJICHHSA YPAaBHEHMs WJIM CHCTEMbl YypPaBHEHMH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4YCHHBIN PE3yNbTar.

IIpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, PEIIATh JTMHEHHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHONM U MX CHUCTEMBl, JaBaTb TIpaUUECKyl HIUTIOCTPALIIO
MHO>KECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonuMaTh ¥  UCHONB30BaTh  (YHKIUOHAJIbHbIE TOHATHS M S3bIK  (TEPMHUHBI,
CHUMBOJIMUECKHE O0003HAYEHUs), ONpeNeNATh 3HaueHUuEe (QYHKIUHM [0 3HAYEHHUIO apryMeHTa,
OIpeNeNATh CBOMCTBA PYHKIMHU 1O €€ rpaduky.

Crpoutsb rpauku 3JeMEeHTapHbIX (QYHKIHUH BUA:

y = kix, y = x% y =Xy = |x|, y = VX, OnucbIBaTh CBOWCTBA YHCIOBON (DYHKIHH MO €&
rpaduky.

K koHIty 00ydenus B 9 kjacce o0ydaronuiics MoayduT CIEAYIOIINe IPEMETHbIE PE3YJIbTaThI:

Yucia ¥ BBIYUCTICHUSA

CpaBHUBATh U YNOPSAJOYNBATh PALIMOHAJIBHBIE U UPPALMOHAIbHBIC YHCIA.

BoimonHATe apudmMeTrnyeckue NeHCTBUS ¢ pallMOHATIbHBIMM YHCIIAMH, COYETasi YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCICHHS C UPPALMOHAILHBIMHU YHCIIAMH.

Haxonuts 3HaueHHs CTENEHEHN C LEIbIMU MOKA3aTeNIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCIIOBBIX BBIPAKEHHUH.

OxpyryaTh AEUCTBUTEIBHBIE YHNCIA, BBINOJHATH NPUKHUIKY pPE3yJabTaTa BBIYMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHH.

YpaBHeHHUS U HEPABEHCTBA

Pemarte snuHeilHBIE W KBaJpaTHbIE YpPAaBHEHUS, YPABHEHMs, CBOJAIIMECS K HUM,
npocTeiiire JpoOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemats cucrembl ABYX JMHEHHBIX YPAaBHEHUN C JBYMsI NIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEWHBIM.



Pemate TeKCTOBBIE 3agaud  anreOpandeckuM CIIOCOOOM C TOMOIIbIO COCTABICHHS
YPaBHEHUS WIM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOoAUTH MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM YHCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUi (yCTaHaBIMBAaTh, MUMEET JH YpaBHEHUE WIU
CUCTEMAa YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPAaBEHCTBA, H300pa)kaTh pEIICHHE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemars cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOW IPSIMOMH,
3aMKChIBAaTh PEUICHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA [P PELIEHUH Pa3IMUHbIX 331a4.

D yHKUUHA

Pacnio3znaBath pyHKIIMM U3ydyeHHBIX BUJOB. [l0Ka3bpiBaTh cXeMaTHUECKH PAcIOIOKEHHUE Ha
KOOPAMHATHO# MmiockocTr rpadukos dysxumii Buga: Y = KX, y = kx + b, y = k/x, y = ax? +
bx +c,y= X3, y = \/X, Y = |X|, B 3aBucuMOCTH OT 3HauYeHMH KOSPPUIMEHTOB, OMUCHIBATH
CBOMCTBa (PYHKIUH.

Crpoutpb 1 u300pakaTb CXeMAaTUYECKH TpadUKy KBaJAPaTHUUHBIX (DYHKIUH, ONUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

PacrioznaBate  KBagpaTHMuHyl0 (QYHKIHIO TI0  Qopmynie, MNPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKH, TEOMETPHUU.

YuciioBble N0CI€10BATEIHLHOCTH U POrpeccuu

PacrioznaBath apuMeTHUECKyl0 U F€OMETPUYECKYI0 MPOTPECCHH MPH Pa3HBIX CHOCO0ax
3a/laHusl.

BbInoyHATE BBIYMCICHUS C KCMOJb30BaHHEM (GOpMYIT Nn-ro ujaeHa apupMeTHYecKod u
reOMETPUUYECKON TPOrpeCCrid, CYMMbI MEPBBIX N WICHOB.

N3006paxaTh 4IeHbl OCIE10BATEIbHOCTH TOYKAMH HAa KOOPIUHATHON IIOCKOCTH.

Pematsp 3a7a4uu, CBA3aHHBIE C YUCIOBBIMHU ITOCIIEJOBATEIBHOCTSMH, B TOM YHUCIIE 334U U3
peanbHOM KU3HU (C UCTIOIB30BAHUEM KaTBKYISTOPA, ITU(PPOBBIX TEXHOJIOTHIA).

7 KIIACC

Yucsia v BBIYUCTIEHUS

JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEX0J OT OXHOW (opMbI 3amucu aApodel K
npyroii. [loHATHE palMOHAIIBHOIO YKMCIIA, 3aMKCh, CPABHEHUE, YIIOPSAJOUYUBAHUE PALMOHAIBHBIX
yrcen. ApudmMernyeckue AeHCTBUA C pallOHAIbHBIMU YKciIaMu. Pemienue 3aqad U3 peanbHOMN
MIPaKTUKU Ha YacTH, Ha APOOU.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpejeieHHe, npeoOpa3oBaHUe BBIPAKEHUI Ha
OCHOBE OTIpe/ieNieHus], 3amich O0oNbIuX yuceln. [Ipo1eHTsl, 3anich NPOLIEHTOB B BUAE IPOOH U
IpoOu B BHUJE MPOLEHTOB. TpU OCHOBHBIEC 33/1a4ll HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM
MPaKTUKH.

[IpuMeHeHne npu3HaKoB ACIUMOCTH, Pa3I0KEHUE HA MHOYKUTENIM HATYPaJIbHbIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHast MPOMOPIUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

[lepeMeHHbIE, YUCIOBOE 3HAUYEHHE BBIPAXXKEHUS C NMEepeMEHHOM. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpeAcTaBieHue 3aBUCHMOCTH MEXAY BETHYMHAMHU B BHIE (DOPMYIHL.
Boruncnenus no gopmynam. IIpeoOpazoBanrne OYKBEeHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHBIC
BBIPKEHUS, MIpaBUiIa MpeoOpa3oBaHsl CyMM M MPOW3BEIECHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

Onnounensl 1 MHOrousieHbl. Ctrenenb MHOTOWIeHa. Clio)KeHHe, BBIUYMTAHUE, YMHOKEHUE
MHOTOUJIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOKEHHUSI: KBaJpaT CYMMbl U KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTU KBaapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA



VYpaBHeHHe, KOpPEHb YpaBHEHUs, MpaBUiIa MPEOOpa30BaHUS YpaBHEHUS, PAaBHOCUIBHOCTD
YPaBHECHUH.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEMHOIO YpaBHEHUs,
pellleHre JMHEHWHbIX ypaBHeHMI. CocTaBieHME ypaBHEHUM IO YCIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 3aJjau C IIOMOILIbIO YPAaBHEHUH.

JIuHeliHOE ypaBHEHHE C IBYMs IEepEeMEHHbIMH U ero rpaduk. Cucrema OBYX JHMHEHHBIX
YpaBHEHUH C JIBYMS IE€pEMEHHbIMHU. PellieHue cucTteM ypaBHEHUH CIOCOOOM IOJCTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHMH.

D yHKUUHA

Koopaunara toukm Ha mnpsmoil. UucinoBble npoOMeEXyTKH. PaccrosiHHe Mexay IByMs
TOYKaMH KOOPAUHATHOU IPSMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcuucca M OopAMHATa TOYKH Ha
KOOpJIUHATHON MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxos
peasnibHbIX 3aBUcuMoOcTed. llonarue ¢ynkunu. I'papux ¢ynkuun. CpoiicTBa (YHKIIMIA.
Jluneitnas ¢pynkuus, e€ rpapuk. I'paduk ¢pynkumuu y = |x|. ['paduueckoe pemieHne IMHEHHBIX
YpPaBHEHUHN U CHUCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yucia v BbIYMCICHUS

Ksanpatueiii xoperr u3 uucna. llorstue 00 wuppanmoHadpHOM uyucie. JlecsaTudHbie
MpUOIHKEHNsT UppalMOHANIbHBIX uncen. CBoiicTBa apuMeTHUecKuX KBaJpaTHBIX KOpHEH M HX
MIPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHM M BBIYHCIEHUSAM. JlelicTBUTEIbHBIE
YHUCIIA.

CreneHsb c 1enbIM MoKasaTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3alKCh YKCIA.

Auiredpanyeckue BbIpaKeHUs!

KBanpaTHbllil TPEXUIICH, Pa3JI0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

AnreOpanveckas apoOb. OCHOBHOE CBOWCTBO anreOpamdeckoi napoou. CroxeHwue,
BbIUNTaHHUE, YMHOXKECHHUE, AEJCHUE anredpandeckux ApoOei. PannoHanbHbIe BBIpaXKEHUS U UX
npeoOpazoBaHHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, dopmysia KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUWiA, CBOASIIMXCA K JUHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
palOHaIbHbIC yPaBHEHUS.

I'padpuueckas uHTEpHpeTanus ypaBHEHHUH C ABYMsS IEPEMEHHBIMM U CHUCTEM JIMHEHHBIX
YPaBHEHHH C JOBYMs INepeMEHHBIMU. lIpuMmepsl pemieHusi CUCTEM HEIMHEWHBIX ypaBHEHHUH C
IBYMs IIEPEMEHHBIMH.

Pemienne TekcTOBBIX 3a7au anreOpandeckuM CrocoOoM.

UucnoBele HepaBeHCTBA M HX CBoOWcTBa. HepaBeHCTBO ¢ OJHOM INEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeEliHbIE HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DyHKUUH

[Tonsitue ¢ynkuuu. O61acTh onpeneneHuss ¥ MHOXKECTBO 3HaueHUH ¢QyHKiuu. CrnocoOsl
3a1aHus QyHKIHA.

I'padux ¢ynkuun. Urenue cBoiictB ¢yHkuun mno e€ rpaduky. [Ipumepsl rpaduxos
(GyHKIUH, OTpaXaroIUX pealbHbIe MPOLECCHI.

OyHKIMM, OMUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOINOPIHOHAIBHBIE 3aBHCUMOCTH, UX
rpapuku. Oynxiuuy = X%, y=x3y = VX, y=|x]. I'paduueckoe penieHre ypaBHEHHA U CUCTEM
YpaBHEHUM.

9 KVIACC

Yucia 1 BBIYUCTICHUSA

ParmonanbHble 4ncia, UppallMoOHAIbHBIE YMCIIa, KOHEUHble U OECKOHEYHBIE JEeCATUYHbIC
npoOu. MHOXECTBO JICHCTBUTENBHBIX YHCEN, JEHCTBUTENbHbIE 4YHCIa KaK OeCKOHEYHbIe
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JEUCTBUTEIILHBIX YUCET U KOOPAUHATHOU MPSAMOM.



CpaBHEHHE NEHCTBUTENBHBIX YHCEN, apu(METHYECKHE ACHCTBHS C JIEHCTBUTEIbHBIMU
YHCIIaMU.

PazMepsl 00bEKTOB OKPYKAIOLIETO MHUPA, JITUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxénHoe 3HAYCHHE BEIWYHMHBI, TOYHOCTh NPHUOMIKEHHs. OKpYTJIeHHE YHCel.
IIpuknaka v OLleHKa Pe3yJIbTaTOB BBIYUCICHUN.

YpaBHeHUsI 1 HEPAaBEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCS K  KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  apoOHO-palMOHANBHBIX  ypaBHEHWH.  PelmeHne  TEKCTOBBIX  3ajad
aIreOpanvIeckKiuM METOJIOM.

VYpaBHeHHE ¢ JByMs NMepeMEHHbIMU U ero rpaduk. Pemienue cuctem IByX JMHEHHBIX
YpaBHEHUH € JBYMsI NepeMEeHHbIMU. PerieHue cuctem ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOil cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PerieHue cucTeM JIMHEWHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOl. KBanparneie HepaBeHcTBa. ['paduueckas wHTEpmperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

Ksagpatnunas Qyukmus, e€ rpaduk u cBoiictBa. [lapaboiia, KOOpAMHATHI BEPIIMHBI
napaloJibl, 0Ch CAMMETPUH NapadOJIbL.

Ipaduku byrxmmit: y = kx, y = kx + b, y = k/x, y = x%, y=x, y = [x| , u ux cBoiicTsa.

YuciioBble MOCJIEI0BATEILHOCTH U MPOTrPeCcCUM

[ToHsiTHE YMCTOBOM MOCIEAOBATEIBHOCTH. 3alaHUE TOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apudmernueckas M reomerpuyeckas — mporpeccu.  Dopmynbl N-r0  wieHa
apuMETHUECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3o00paxkenue wieHoOB apu(MeTHdyeckoil M IeOMETPHUYECKOW MpOrpeccHil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHENWHBIN U 3KCIOHEHITUANbHBIA pOCT. CII0KHBIE IPOLIEHTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

S KJIACC

Ne

HaumeHnoBanue pas3zieiioB u Tem

KomnunuectBo yacos

n/n IIpOrpaMMBbl Bcero KoHTposbHbIE pabOThHI
1 Harypanenbie uncia. JlencTBus ¢ 43 1
HaTypaJIbHbIMU YHCIAMU
2 Harnannas reomerpus. Jlunuu Ha 12
IJI0CKOCTH
3 | OObIKHOBEHHBIC ApOOH 48 1
4 Harnsannas reomerpusi. 10
MHOroyrojabHUKH
5 | Jecsatuanbie npobu 38 1
6 Harnsannas reometpus. Tena u purypsl 9
B IIPOCTPAHCTBE
7 | TloBTOpenue u 06001IeHNE 10 1
Uroro 170 4
6 KJIACC
Ne HanmenoBanue pa3nenos u tem KoanyecTBo 4acoB
n/m IpOrpaMMsbl Bcero KoHnTpoabHable paboThl
1 | HarypasbHbie yncna 30 1
2 Harnsanas reomerpus. [Ipsmeie Ha v
IIJIOCKOCTH
3 | dpobu 32 1
4 | Harnsimaast reomerpusi. CuMMeTpust 6
5 | Beipaskenus ¢ OykBamu 6
6 Harnsannas reomerpus. @urypsl Ha 14 1
IIJIOCKOCTH
7 IlonoxwurenpHbIe U OTPULIATEIbHBIC 40 1
qucia
8 | IlpencraBieHue qaHHBIX 6
9 Harnsannas reomerpusi. @urypsl B 9
IIPOCTPAHCTBE
10 [ToBTOpEHUE, 0000IICHNE, 20 1
CUCTEMAaTH3aLMs
Hroro 170 S
7 KJIACC
Ne | HammeHoBaHMe pa3jae/ioB U TeM KoanyectBo 4yacos KonTpoJsbHbie
NPOrpamMmbl padoThI
1 Uucna u BelunciieHus. PanmonanbHbie o5 1
qucia
2 AnreOpandeckre BbIpaKeHUs 27 1
3 YpaBHEHMSI U HEpAaBEHCTBA 20 1
4 Koopaunats! u rpadpuku. OyHKuuu 24 1
5 [ToBTOpeHue u 060061IeHNE 6 1
Hroro 102 5




8 KJIACC

HaumeHoBaHue pa3iesioB U TeM KoanuecTBo KoHTpoJibHbIE
NMPOrpaMMmblI 4acoB padoThI

1. Uucna u Beiunciienus. KBagparuele kopau | 15

2. Uwucna u Berauciienus. CTeneHb ¢ meIbiM 7
[I0Ka3aTeaeM

3. AnreOpandecKue BHIPAKEHHS. 5 1
KBagparsslii Tpéxunen

4. AnreOpandecKue BEIPaXKCHHUS. 15 1
AunreOpandeckast JpoOb

5. YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1
YpaBHECHHUS

6. YpapHeHwus 1 HepaBeHCTBA. CHCTEMBI 13
YpaBHCHHIA

1. YpapHeHnwus u HepaBeHcTBa. HepaBencrBa | 12 1

8. Oyukimu. OCHOBHBIE IOHITHS 5

9. Oynkuuu. Yucaosble GyHKINUN 9

10. | [NoBTOopenue u 0600IICHNE 6 1
Hroro 102 5

9 KJIACC
HaumeHoBaHUe pa3iejioB U TeM KouanuyecTBo KonTposabHbie
NMPOrpamMMbl 4acoB padoThI

1. Yucna u BerancieHus. JlelicTBUTEIbHBIC 9 0
qucia

2. YpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C 14 1
OJIHOI IepeMeHHOU

3. VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1
ypaBHEHUM

4, VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 16 1

5. DyHKIIUA 16 1

6. YucioBble HOCIENOBATEILHOCTH 15 1

7. [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1
3HAHUN
Uroro 102 6




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOT'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOrpaMMbl ydeOHOro Kypca «['eomerpusn»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpeca K TNPOUUIOMY W HACTOSIIEMY POCCHHUCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUMUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM MIKOJIbI, K UCIIOJIb30BAHUIO ITHX JOCTHKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) Tpa’KIaHCKOE M IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEN TpaKJaHWHA W peaM3allii €ro IMpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaxITAHCKOTO oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HAaHHEM BOKHOCTH MOPAIIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUH NPAKTUYECKUX 3aJad MaTeMaTHUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHON Mpo(decCHOHaIbHOM NeATeIFHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATbHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JTMIHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K HMOITMOHAIBHOMY W JCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUH, YMEHHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUS:

OpUEHTAIlel B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHBIX MpeACTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YelOoBeKa, HPHUpPOAbl M OOIIecTBa, NOHMMAaHHUEM
MaTeMaTH4eCKOW HayKu Kak cdepbl 4eloBeUecKOW MAesITeNbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM [O3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIEA0BATENbCKOM ACSTEIIBHOCTH;

6) ¢puznyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPbI 310POBbS H YMOIMOHAILHOTO
0J1aronmoJryyms:

FOTOBHOCTBIO IPUMEHSATh MATEMAaTHYECKHE 3HAHUS B HMHTEPECAaX CBOErO 3J0pOBbS,
BEJICHUS 3[J0pPOBOr0 00pasa >KU3HM (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas akTUBHOCThH), CPOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0JI0rHYeCKOoe BOCITUTAHME:

OpHEHTAIle Ha NMPUMEHEHHWE MATeMAaTUYECKUX 3HAHWM Ui pelleHus 3aJad B 00JacTu
COXPAaHHOCTH OKpYXKAIOIIEeH cpenabl, IUIAHUPOBAHUS IIOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCIIEJICTBUH ISl OKpYXKAIOIEH Cpelbl, OCO3HAHHMEM TII00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JieM U MyTeil uX peuieHus;

8) amanTays K U3MEHSIONMMCS YCJIOBHSIM COIMAILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBUSIX HEONPEIECIEHHOCTH, TOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JI€ITEIbHOCTh, B TOM YUCJE YMEHUE YUHUTHCS y JIPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUU W3
OTBITA IPYTHX;

HE0OXO0IMMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHUU, B TOM 4Hcle GOPMyTHUPOBATH UJEH,
MOHATHS, TUMOTE3bl 00 00BEKTaxX W SBJICHHSX, B TOM YHCJIE paHee HEU3BECTHHIX, OCO3HABAThH
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAHUPOBAThH CBOE PA3BUTHE;



CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYalUIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BbI3OB, TPEOYIOIIMII KOHTpMEp, KOPPEKTUPOBATh MPUHHUMAEMBbIC PEIICHUS U
NeUCTBUS, POPMYITHPOBATH M OIIECHUBATH PUCKH U TIOCIEACTBHS, (GOPMHUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI
IHo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS
ba3oBble joruveckue 1ecTBUsA:

e BBUIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIYy MOHITHSIMH, (OPMYIHPOBATH OMPEICIICHUS IOHSATHH,
yCTaHABIIUBATh CYIICCTBCHHBIN MMPU3HAK KIACCH(PHUKAIIUN, OCHOBAHUS Il 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAJIH3a;

e BOCIpPUHUMATh, (GOPMYIUPOBATH U MPEOOPa3OBBIBATH CYKJCHHUS: YTBEPIUTEIbHBIE W
OTpHUIIATENbHbBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

e BBISBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEYHs B (aKTax,
JTAHHBIX, HAOJIOJCHUSIX W YTBEPXKIACHUSX, TMpeJylaraTh KPUTEPUU JJIsi BBISBICHUSA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JIeNaTh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOU€HUH 10 aHAJIOTHH;

e pa3dupaTh JI0KA3ATEIHCTBA MATEMATUUYECKUX YTBEPKIACHUH (MPSAMBIE U OT TIPOTUBHOTO),
MIPOBOJUTH CaMOCTOSITEIbHO HECJIOKHbIE JI0OKA3aTeNbCTBA MaTeMaTHYECKUX (aKTOB,
BBICTPAaMBaTh apTyMEHTAIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0O0CHOBHIBATH
cOOCTBEHHBIE PaCCYKICHUS;

e BpIOMpaTh crnoco0® pemieHuss y4eOHON 3amaunM (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Hanbojiee MOIXOAIMIMNA C YYETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

e HCNOJb30BaTh  BONPOCHI KAk  HMCCIEAOBATENbCKHI ~ MHCTPYMEHT  IMO3HAHMUS,
dhopmyaupoBaTh BOMPOCH], (PUKCHUPYIOMKUE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHaBIUBaTh MCKOMOE M JaHHOe, (OpMUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIIEPHUMEHT,
HEeOOJIBIIOE UCCIIeIOBAaHKE 0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKOT0 0OBEKTa,
3aBUCHUMOCTEH 00BbEKTOB MEX Y CO0OI;

e  CaMOCTOSITENHHO (POPMYITHPOBATH 000OIEHUS U BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO
HaOIOJICHUS, HCCJIEeI0OBaHUs, OICHUBATh JOCTOBEPHOCTb IOJIYYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB H 000OIIICHHIA;

e IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUIaTh MPEMNOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBISIBJISITH HEJIOCTATOYHOCTH U U3OBITOYHOCTH MH(OPMALIUY, TAHHBIX, HEOOXOAUMBIX JIJIS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

e BBIOMpaTh (OpMy MpecTaBiIeHUs WHGOPMAIMU U WILTIOCTPUPOBATh PEllaeMbIe 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

e OILIGHUBATh HAAE&KHOCTh WH(MOPMALIUU MO KPUTEPUSAM, MPEIJIOKEHHBIM yUUTENEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIe yueOHbIe 1eliCTBHUS:

e BOCIpPUHUMATHh U (HOPMYIHUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBHUSIMH U UEISIMH
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBHIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS MO XOAY peIIeHHs 3a/adl, KOMMEHTHPOBATh
MOJTy4YEHHBIH pe3yNbTarT;

e B X0Jie 00CYKJEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOU TeMbI, TPOOIEMBI,
penraemMoil 3a/1auM, BbICKa3bIBaTh MJEH, HAILIEJIEHHbIE HA MOUCK PEIICHUS, COMOCTABIATh
CBOM CY)KJICHUS C CYXKACHUSIMH JIPYTUX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh Pa3iuiue U



CXOJICTBO TMO3UIMH, B KOPPEKTHOW ¢opme (HopMyIHpoBaTh pa3HOTIACHS, CBOHU
BO3PaKECHMUS;

e IPEACTaBIATh PE3YIbTATHl PELICHUs 3aJauM, HKCIEPUMEHTA, UCCIEIOBAaHUS, MPOEKTA,
CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a7ad MPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHH;

e [IOHMMATh U HCIOJIb30BaTh MPEUMYLIECTBA KOMaHIHON U MHAMBUyaIbHOU pabOTHl mpu
peleHnn yaeOHbIX MaTEeMaTHUECKUX 3a/1a4;

e [PUHUMATh 1I€JIb COBMECTHON JESITENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOMU
paboThl, pacnpenensiTe BUIbl paboT, 10roBapuBaThes, 00CYKIaTh MPOLECC U PE3YJAbTAT
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFOJICH;

e Y4acTBOBaTh B IPYIIOBBIX opMax pabOThl (00CykaeHUsA, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI ¥ JPYTUE), BHIIOJIHITH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU JICHCTBHS
C IpYrUMH 4JI€eHaMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO
KpUTEpUIM, cHOPMYINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBHUS.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anus:

e CAMOCTOSITEIbHO COCTaBJISITh IUJIaH, QJITOPUTM pelIeHHs] 3aJayd (WIM €ro 4acTh),
BBIOMpATh CHOco0 peleHuss ¢ Y4ETOM HMEIOUIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHpPOBAaTh M KOPPEKTHUPOBATh BApUAHThl pEIICHUH € yu&TOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

e BIAJETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTpOJIA Ipollecca U pe3yibTaTa pelieHus
MaTeMaTUYeCKOH 3a1adH;

e TMpEABUAETHh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPHU PEUICHUH 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HANJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBATb COOTBETCTBUE PE3YJIbTaTa ACATEIbHOCTH ITOCTABJICHHON LIEIU M YCIOBUAM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHKEHUSI LIeJIH, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K kxoHmy oOydenus B 7 kiacce OOydaroUIMiics MOJIyYUT CIEAYIOIIUME HpPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTte M3ydeHHbIE TreoMeTpUUYecKHe (UIypbl, OIpPENeNATh MX B3aUMHOE
pacroyio)keHue, H300pakaTb IeoMeTpudecKue (GUryphl, BBIIOJIHATH YEPTEXKH IO YCIOBHIO
3amaun. M3MepsATh JIMHEHHBIE W YIJIOBBIE BEIWYMHBI. Pemarhs 3a7auu Ha BBIYMCIICHHE JIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatb rpyOyro OLICHKY JMHEHHBIX M YTJIOBBIX BEJIMYMH IPEIMETOB B pealbHOW KHU3HH,
pa3MepoB MPHUPOJHBIX 00BEKTOB. Paznuuarh pasmepsl 3THX 0OBEKTOB 110 MOPSAIKY BETUYHHBI.

CrpouTb 4epTeKH K F€OMETPUUECKUM 3a/1adam.

Ilonb3oBaTbcsl NpU3HAKAMM PAaBEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh IPU3HAKK U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PELLICHUH 3a]1ay.

IIpoBOIUTH JIOTUYECKUE PACCYXKACHUS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM.

Ilonb30BaTbcsl NMPU3HAKAMHU DPABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEJMaHbl, IPOBEIEHHOW K THUIOTEHY3€ MPAMOYrOJBHOTO TpPEYrOJbHHKA, B pEIICHUU
r€OMETPUYECKUX 3a/a4.

OmnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs napauieIbHOCTh MPSAMBIX C TIOMOILIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOY IIPSIMOY 10 TOYEK APYroi IMpsIMOM.

Pemats 3agaumn Ha KieT4aroi Oymare.

[IpoBONTH BBIYMCICHHUS W HAXOJIUTh YHUCIOBbIE M OyKBEHHbIE 3HAUEHHs YIJIOB B
F€OMETPUYECKUX  3aJjayax C  KCIOJb30BAHMEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JABYX MNapalieIbHBIX
NpsMBIX ceKyllel. PemaTe npakTuyeckue 3aauu Ha HaX0KJEHHUE YIJIOB.



Brnanets NOHATHEM reOMETPUYECKOTO MECTa TOUCK. YMETh ONPEACsITh OMCCEKTPHUCY yriia
Y CepEeMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYCK.

@opMyIMpOBaTh ONPEIEIICHUs OKPY)KHOCTU U Kpyra, XOpJbpl M JAUaMeTpa OKpPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3aa4.

Bnaners MoHsATHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. [lonp3oBarbes akTamMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, YTO CEpPEAMHHBIC TEPHEHIUKYISIPHI K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OAHON TOUKE.

Biagete 1noHsATMEM ~KacaTeJbHOM K  OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUsl.

[Tonp30BaThCcsi TPOCTEUIIMMU  TEOMETPUUYECKHMMHU  HEPAaBEHCTBAMH, TMOHHMATh UX
MIPAKTUYECKUM CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHE MTOCTPOCHHUS C TIOMOIIBIO IUPKYJIS U TNHEUKH.

K konmy oOyuenus B 8 Kkjacce OOydJarOIIMIiCS TMOJYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Pacrio3naBath OCHOBHBIE BHUIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, TOJIb30BaThCA HX
CBOMCTBaMHM NPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsSTh CBOMCTBA TOUYKH TIEpPECEUCHUsT MEIUaH TpPEYroJibHUKa (IIEHTpa Macc) B
pElIeHNH 3a/ay.

Branets moHaTHEM CpemHEN JTUHWUW TPEYroJIbHUKA W Tpamneluy, MPUMEHSITh UX CBOWCTBA
Py pElIeHUuM reoMeTrpudeckux 3anad. llosb3oBarecs Teopemoit daseca m TeopemMoil o
MPOTIOPITUOHATBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUs MPAKTHUECKUX 3a/1a4.

[IpuMeHsITh MpU3HAKK OO0 TPEYTOJIPHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonws3oBatbest Teopemoit Iludaropa st pemieHUss TEOMETPHYECKHMX U MPAKTHUYECKHUX
3ama4. CTpouTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUUYECKUX 3ajauyax, CaMOCTOATEIbHO JeNaTh
4epTExX U HaXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagerp moHATHSMM CHHYyca, KOCHHYyca M TaHTE€HCAa OCTpPOTO yIjia MPSMOYTOJBHOTO
TpeyrojpHuKa. [101p30BaThCS ITUMU MOHITUSIMU JUIS PEILICHUS TPAKTHUECKUX 3a/1a4.

Beruucnsate  (pasnmuuHBIME - CIOCOOAMM) — IUIOMIAAL  TPEYroJbHHKA W TUIOHIAAH
MHOTOYTOJIbHBIX ~ Quryp (MOJIB3YysACh, TJ€ HEOOXOAUMO, KaldbKyisTopoMm). [IpumeHsTs
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aa4ax.

Bnagerp NOHATUSMHM BIHCAHHOTO M LIEHTPAJIBLHOTO VIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEXIy XopJamu (CEeKyIIMMHU) U Yriie MeXAy KacaTelbHOH U XOpJIoit
MIPH pEIICHUH T€OMETPUUYECKUX 3a/1ad.

Bnagers moHsTHEM OMHCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSTH CBOMCTBA OMKUCAHHOTO
YeThIPEXYrOJIbHUKA [P PEIICHUU 33/a4.

[IpuMeHsTh MoJydeHHBbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMAaTUYECKUE MOJENU NS
3a/1a4 peajsbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHS C IPUMEHEHUEM MOJ00us
Y TPUTOHOMETPUH (TIOJIB3YACh, IIe HE0OX0IUMO, KaJbKYIITOPOM).

K xonimy oOyuenus B 9 kJjacce oOyyaromwuiicss TOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pE3yIbTaThI:

3HaTh TPUTOHOMETpPHYECKHE (PYHKIIMM OCTPBIX YITIOB, HAXOAWTh C HUX TOMOIIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIeHHWE  MIPSIMOYTOJBHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) IIMHBI U YIJIbI JUISI HETaOIMYHBIX
3HAYECHUU.

[Tonb3oBatbest popmyrnamMu MPUBEACHHS] M OCHOBHBIM TPUTOHOMETPUUYECKHM TOKIECTBOM
JUTSL HAXOXKJACHUSI COOTHOIIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BEITMUUHAMH.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHUHYCOB JJIsl HAXOXICHUS Pa3IMUHBIX 3JIEMEHTOB
TPEYroJibHUKa («pElIeHUEe TPEYroJIbHUKOBY»), MPUMEHATh UX MPH PEUICHUU T'eOMETPUUYECKUX
3a/ay.

Brnagers moHsTHSMEU mpeoOpa3oBaHUs MOJAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. [lons3o0BaThCs CBOKWCTBaMU MOAOOHS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJTUHBI U
HaXOJHUTh YIIbl Y MON00HBIX (uryp. [IpuMeHsaTs cBolcTBA MOMO0MS B MPAKTUYECKHUX 3a/a4ax.
YMeTh NPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.



[Tonp30BaTbCst TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIACHUHU OTPE3KOB
CEKYILIHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmb30BaTbcs BEKTOpaMH, NOHUMAaTh HX T'€OMETPHUECKUH H (DU3HYECKHI CMBICIH,
INPUMEHATh UX B PEIICHUHM TEOMETPUYECKUX U (u3mueckux 3anad. [IpUMeHATh CKalspHOe
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

Ilonp30BaTbCcsi METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 33/]au.

Bnagers moHATUSAMHU NPAaBUJIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY)KHOCTH, JJIUHBI TYTH
OKPYXKHOCTHM M PpaJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acreu.
[IpyuMeHATH MOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETpUH (DUTYp, TPUMEHSATH JBWKCHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHsTh MoJydeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMaTUYeCKUEe MOJENN s
3a/1a4 peajbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).

COIEP KXAHUE OBYYEHUS
7 KJIIACC

Havaneneie nonstuss reomerpuu. Touka, mpsmas, OTpe30K, Jyd. Yrod. Buasl yrios.
BeprukanbHele U cMexHbIe yriabl. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunblie ¢purypsl. OCHOBHbIE CBOMCTBA 0ceBoi cumMmeTpuu. [Ipumepsl cuMMeTpun
B OKPYKAOIIIEM MUDE.

OCHOBHBIE TOCTPOEHHSI C TOMOINBIO WLHPKYJId W JuHEWKH. TpeyronpHuk. Beicora,
MeJraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN ¥ pABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyroapHUKa.

CBoiicTBA W TpU3HAKK PaBHOOCAPEHHOTO TpeyrojbHUKa. [Ipu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M MPU3HAKKU MapaJUieIbHbIX NpsiMbix. CymMMa yIjioB TpeyrojbHHUKA. BHeniHue
YIJIBI TPEYTOJIbHUKA.

[IpsimoyronpHbI  TpeyroabHUK. CBOMCTBO MEAMAHBI MPSIMOYTOJIBHOTO TPEYrOJbHUKA,
NpoBeACHHOM K rumoTeHy3e. [Ipu3Hakum paBeHCTBA NPSIMOYTOJBHBIX TPEYTrOJbHUKOB.
[IpsiMmOyrobHBIN TPEYTOJIBbHUK € YTiIoM B 30°.

HepaBeHcTBa B reoOMeTpuun: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0OoJIbIIEM yriie U OOJIbLICH CTOpOHE TpeyrojdbHuKa. [leprneHuKyasp u HakJIOHHAsL.

I'eomeTpuueckoe Mecto Touek. buccekrpuca yrina M CepeIMHHBIA NEPHEHAMKYISAP K
OTPE3KY KaKk F€OMETPUYECKUE MECTa TOUEK.

OKpyXHOCTb W KpYI, XOpJa M JAMAMETp, HMX CBoiicTBa. B3auMmHOe pacnosnoxeHue
oKpyxHOCTH U npsmoil. KacatenbHas u cexymas K OKpyx HOCTH. OKpYKHOCTb, BIIMCAHHAs B
yroJj. BrincanHas v onucanHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 KVIACC

YereipéxyronbHuku. [lapamnenorpamMm, ero npusHaku M CBOMCTBA. YacTHble ciydyau
napajuieorpaMmoB (MpsSMOYTOJIBHUK, POMO, KBaJapar), UX NpHU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpsMoyrosapHas Tpamenus.

Meton yaBoenuss Menuassl. LleHTpambHas cumMmerpus. Teopema Paneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Togo6ue TpeyronpHUKOB, Kodpdumrent nomaodus. [IpuszHaku mogoOus TPeyrolbHUKOB.
[Tpumenenue mo100us MPH pelIEHUH MPAKTUYECKUX 3a/1ay.

CpoiictBa muomazeil reomerpuueckux guryp. @opMmyasl i IUIOMAAM TPEYroJIbHUKA,
napasienorpaMmma, pom0a u tpanenu. OTHOIIEHHE TUIO0IIA e MoJ0OHBIX PuUryp.

Brruucnenue miomniaieit TpeyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIeTyaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopems! I[ludaropa mpu perieHHH NPaKTHYECKHX
3az1ad.



CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrijia MpsSMOYIOJBHOIO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETpHUYECKOE TOXIeCTBO. Tpuronomerpuyeckue pynkmuu yrios B 30, 45 u 60°.

Brnucanubie W LEHTpaibHBIE YIVIBI, YIOJ MEXIY KacaTeIbHOM U XOPIOH. YTIIBI MEXIY
XOpJaMHd UM CEeKylUMMH. DBrucaHHbIE M ONMCaHHBIE YETBIPEXYrOJIbHUKU. B3anmuoe
pacmoJio’)keHue JABYX OKpyxkHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC
Cunyc, kocunyc, TanreHc yriaoB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
@OpMyIIbI IPUBEICHUS.

Pemenune TtpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYcOB. Pemenue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue mopoous. [10100Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npousBeEeHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeIbHOM.

Bekrtop, anuHa (MOIynab) BEKTOpa, COHANpPaBIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallyd HaJ
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ NMpOU3BeICHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0KICHHUS IJIMH U YTJIOB.

JlekapTOBbl KOOPAMHATBHl HA IUIOCKOCTH. YPaBHEHHS IMPSAMOM M OKPYXHOCTH B
KOOpJMHATaX, lepeceuyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpy:KHOCTH. ['pagycHas 1 paguaHHas Mepa yria,
BBIUHCIICHUE JUIHH YT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHUs TUIOCKOCTU U BHYTPEHHUE CUMMETpUH (Uryp (371eMEeHTapHbIe IPECTABICHNUS).
[TapannensHbiii neperoc. [ToBopoT.

TemaTu4eckoe IVIAHUPOBAHME

7 KIIACC
Ne HaumeHoBaHUe pa3iejioB U TeM Kosan4yecTBo yacos KonTtpoJubHbie
MPOrpamMMbl padoThI
[Ipocreiime reomerpuueckue GUrypbl
1 U UX cBoiicTBa. IsmMepenue 14
T€OMETPUYECKUX BEJIMYUH
2 TpeyrosbHUKH 22 1
3 [TapannenbHble npsiMble, CyMMa YIJI0B 14 1
TPEeYroJbHUKa
4 OxpyxHOCTb U Kpyr. ['eomeTpudeckue 14 1
MTOCTPOCHUS
5 IToBTOpeHue, 0600IIeHNEe 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB IIO | 68 4
I[TPOTPAMME
8 KJIIACC
HaumeHnoBaHue pa3ejioB 1 TeM KosmmyectBo yacoB | KoHTposabHbIe
NpOrpamMmbl padoThI
1.| YeTbIpE€XyTroIbHUKH 12 1
2.| Teopema @arneca u Teopema o
MPONOPLUHUOHATBHBIX OTPE3KAX, 15 1
110/100HBIE TPEYTOJIBHUKU
3.| Ilnomane. HaxosxeHue miomasei
TPEYTOJIbHUKOB U MHOTOYI'OJIBHBIX 14 1
¢uryp. Ilnomaau nogo6HbIX GUTyp
4.| Teopema Ilugaropa n Hayana 10 1




TPUTOHOMETPUU

.| Yrusl B okpykHOCTH. Bricanssle u
OIIMCAHHBIC YETBIPEXYrOJIbHUKH.
Kacarenbnsle k okpyxHOCTH. Kacanue
OKPY>KHOCTEH

13 1

6. IloBTOpenue, 0000IICHIE 3HAHNUT 4 1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

9 KJIACC

Ne HaumenoBanue pa3iejioB 1 TeM KoaunuectBo yacos KonTpoJsbHbie
NPOrpaMMblI padoThI

1 Tpuronomerpus. TeopemMbl KOCHHYCOB 16 1
U CHHYCOB. PenieHue TpeyrojapHUKOB

2 [IpeobpazoBanue mogoOHs.
MeTtpuryeckue COOTHOLIEHHS B 10 1
OKPY)KHOCTH

w

BexTopsl 12 1

4 JlexapTOBBI KOOpAMHATHI HA
IIJIOCKOCTH

5 [TpaBHIBHBIE MHOTOYTOJIBHUKH.
JIyinHA OKPY>KHOCTH | IIOMIAb 8
Kpyra. Beraucnenue miomanaei

6 JIBMOKESHUS TUIOCKOCTH 6

7 [ToBTOpeHue, o6o0IICHNE,
cUCTEMAaTu3alys 3HaHUuI

OBIIEE KOJIMYECTBO YACOB
110 IIPOTPAMME

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI YYEBHOT'O KYPCA
«BEPOATHOCTD U CTATUCTHKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS MNpOrpaMMbl y4eOHOro Kkypca «BepositHOCT u
CTaTHCTUKA» XapaKTePU3yIOTCS:

1) maTpuoTHYECKOEe BOCIIUTAHME:

NpOSIBICHMEM HMHTEpeca K MPONUIOMY W HACTOSAIIEMY pPOCCHHCKOH MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHSM POCCHHCKHX MAaTEMaTHKOB M POCCHICKOMN
MaTeMaTUYeCKOM MIKOJIbI, K UCIIOJIb30BAHUIO 3THX TOCTH)KECHUN B IPYTUX HAYKaX U MPHKIAJIHBIX
chepax;

2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOA3aHHOCTEH TpaXKJIaHMHA W peajHM3allik €ro Ipas,
NPEJCTABICHHEM O MAaTEMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3UYHBIX CTPYKTYD,
SIBJICHHI, TPOLEIYp TPaXKIAHCKOro oOIecTBa (Harmpumep, BHIOOPBI, OMPOCHI), TOTOBHOCTHIO K
0OCYXJICHUIO ITUYECKHUX MPOOIEM, CBSI3aHHBIX C MPAKTUYECKHM MPUMEHEHHUEM IOCTHKCHHN
HAayKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-ITHYECKHX MPUHIIUIIOB B ICSTEILHOCTH YYEHOTO;

3) Tpya0BOE BOCIUTAHME:

YCTaHOBKO# Ha aKTHBHOE y4acTHE B PEIICHHH MPAKTHYSCKUX 3a1a4 MaTeMaTHYECKOM
HAIPaBJICHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEeMAaTHYECKOTO0 00pa30BaHUs Ha MPOTHKEHUU BCEH
’KU3HU s YCTIEITHON MpO()eCCHOHATBHOM NeITeIbHOCTH M PA3BUTHEM HEOOXOAUMBIX YMCHUIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHIMBUAYAIbHOW TPACKTOPHU OOpa3oBaHUs U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCITUTAHME:




CMOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCY)KICHUN, YMEHHIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHUS:

OpHUEHTAIe B JEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX IPEICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YEJIOBEKa, NPUPOABI M OOLIECTBA, NOHUMAHHEM
MaTeMaTH4YEeCKOH HayKu Kak c(epbl 4elOBEUeCKON MESTENbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMaTHUECKON
KyJIbTYpOH KaK CpEeICTBOM IIO3HAHHUS MHUpa, OBJAJEHUEM [POCTEUIIMMH HaBbIKaMU
HCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPhI 310POBbS H IMOIMOHAJILHOTO
Os1aromosyqus:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKue 3HAaHMS B MHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3/I0pPOBOrO 00pasa >KU3HM (310pOBOE MHUTaHUE, COATaHCUPOBAHHBINA PEKUM 3aHIATUN U
OTIbIXa, peryispHas (usnueckas aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY U TAKOTO K€ IIpaBa JIpyroro 4esloBeKa;

7) 3K0JI0THYECKO€e BOCITUTAHME:

OpHEHTalle Ha MpUMEHEHHWE MaTeMaTHUYeCKUX 3HaHWM Ui pelleHus 3aaad B 00JacTH
COXPAaHHOCTH OKpY)KaloIllel cpeapl, IUIAaHUPOBAHMSI TOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpY’Karolell cpefbl, 0CO3HaHUEM TJI00aIbHOrO XapakTepa SKOJIOTHYECKUX
mpoOJIeM 1 yTel WX PelIeHNs,

8) amanTanus K H3MEHSIOUMMCS YCJIOBUSM COIMAJILHOM M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JCWCTBUSIM B YCIIOBUSAX HEONPENENEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AESITeNbHOCTb, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX
J0JIel, MpuoOpeTaTh B COBMECTHOM NIEATEIHLHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIETCHLUU U3
ONBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hcie GOpMYyIUPOBATH UJEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBICHUAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIEC PEIICHUS U
nercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OBIT.
METANPEIMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUIA MEXJIy MOHIATUSIMH, (OPMYIUPOBATH OIpEACTCHHUs MOHSITHI, YCTaHABIUBATbH
CYIIECTBEHHBIH MPU3HAK KiIaccu(UKAIMK, OCHOBAHUA U1 0000IIEHUsI U CPAaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh U MPEOOPa3OBBIBATH CYKJICHUS: YTBEPIUTENIbHBIE U
OTpUIaTeNIbHbIE, eUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B (PaKTax, JaHHBIX,
HAOMIOIEHUAX M YTBEPXKACHUSAX, MpeanaraTb KPUTEPUU JUIsl BBISBICHHS 3aKOHOMEpHOCTEH U
[IPOTUBOPEUNI;

JIeNIaTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEOYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUE€HNH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeNbCTBA MaTeMaTHUECKUX YTBEpXKIEHHH (MpsiMble M OT MPOTHBHOIO),
IIPOBOJIUTh  CAMOCTOSITENIBHO ~ HECJIOKHBIE — JIOKa3aTeIbCTBA  MaTeMaTUYEeCKUX  (PAKTOB,
BBICTpaMBaTh AapryMEHTAIllUI0, TNPUBOJUTH MPUMEPHl M KOHTPIpPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

BbIOMpATh cHoco0 perieHus yueOHOW 3aauM (CpaBHHUBATh HECKOJIBKO BapUaHTOB pELICHHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPUEB).
ba3oBrble ncciienoBare/bCKue 1eHCTBHA !



UCIOJb30BAaTh BOMPOCH KaK HMCCIEJOBATENbCKUNA WHCTPYMEHT IO3HAHUS, (opMyIrpoBaTh
BOTMIPOCHI, (pUKCHpYIOIIKE MPOTUBOPEUHE, MIPOOIEMY, CAMOCTOSATEIILHO YCTAaHABIUBATH HCKOMOE
U 1aHHOe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY HECIIOXKHBIA SKCHEPUMEHT, HEOOJIbIIOe
UCCIIEIOBaHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXKy COOOH;

CaMOCTOSATENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM IPOBEIEHHOTO
HaOJIOIEHUS, UCCIIEIOBAHUS, OLIEHUBATD JIOCTOBEPHOCTD IMOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I11IeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEATIONONKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmueii:

BBISIBIISITh HEJIOCTATOYHOCTh W W30BITOYHOCTH HWH(OPMAITUH, JAHHBIX, HEOOXOJAMMBIX JIJIS
peleHws 3a/1a9u;

BBIOMPATh, aHATM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3ITUIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

BbIOMpaTh (opMy mpelacTaBieHUs HHPOPMAMM UM WUIIOCTPUPOBATh pELIaeMble 3a/ladyu
CXeMaMHU, JJuarpaMMaMu, HHOU TpadUKoi M X KOMOWHAITUSIMU;

OIICHUBATh HAAGKHOCTh HMHPOPMANMU IO KPUTEPUSM, TNPEAIOKEHHBIM YUUTEIEM WU
COPMYIIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATH U (DOPMYITHPOBATH CY)KACHHUSI B COOTBETCTBHUH C YCIOBHSIMH H IESIMH OOIIECHHS,
SICHO, TOYHO, I'PaMOTHO BBIP@XAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M INMHUCHBMEHHBIX TEKCTaX,
JaBaTh MOSICHEHHUSI TI0 X0y PEIICHUS 3a1a4H, KOMMEHTHPOBATH MOJyYCHHBIH PE3YIIbTaT;

B XoJe¢ OOCYXIECHMsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBbI, MPOOJIEMBI,
pemaeMoi 3ajauu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOMCK PELIEHHS, COMOCTABIATH CBOU
CYXJCHHUS C CYKICHHSIMH IPYTUX YYaCTHUKOB JAMajora, oOHapyXHBaTh pa3jiHuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MPEJCTaBIATh PE3ylIbTaThl pPEIICHUs 3aJaud, OSKCIEPUMEHTa, MCCIEI0BaHuUs, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHUS C Y4YETOM 3aJad TMpe3eHTalud U
0COOEHHOCTEH ayIuTOpUU;

MOHMMAaTh W UCHOJb30BaTh MPEUMYLIECTBA KOMAHIHOW M WHIUBUAYAIbHOW paboOThl Mpu
pelIeHny y4eOHbIX MaTeMaTHYEeCKUX 3a/ay;

MPUHUMATD L[€Jb COBMECTHON JESTeNbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHON paboThI,
pacnpenensath BHAbI pabOT, OOroBapuBaThCsA, OOCYXKIaTh NPOIECC M Pe3ylbTaT paboThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTsl (0OCykaeHus, oOMEH MHEHHUSMH, MO3TOBbIE
IITYpPMBl U JIpYTHE), BBINIOJIHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOU ACUCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJga B OOIMIMI MPOIYKT IO
KpUTEpUsaM, cHopMyIHpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS

Camoopranuszanmsi:

CaMOCTOSITENILHO COCTAaBJIAThH IUIaH, ITOPUTM pelIeHUs 3aJa4yu (WM €ro 4YacTh), BBHIOMPATH
crnoco0 pemeHuss ¢ Yy4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OPMAIIUH.
CaMOKOHTPO.Ib, IMOLMOHAILHBII HHTEJIEKT:

BIAJIeTh CIOCO0AaMM CaMOIIPOBEPKH, CAaMOKOHTPOJII Tpoliecca M pe3yibTaTa pelIeHus
MaTeMaTH4eCKOU 3aauu;

MpEeNBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TMPU pEHICHUU 3aJaud, BHOCHUTH
KOPPEKTUBBl B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylbTaTa JCATEIbHOCTH TMOCTAaBICHHOW MLEIHM U  YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHXKECHUS WM HEJOCTUKESHUS 1IE]I, HAXOJUTh OINOKY, TaBaTh OIEHKY
NpUOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIbTATDBI

K xoHmy oOydeHuss B 7 kijacce OOYYaIOUIMICA TOIYYUT CIEAYIOIIHE IPEIMETHBIC
pe3yabTaThl:

Yurate uHObOpMAINIO, TPEACTABICHHYIO B TaOluIax, Ha AdarpamMmax, MpeCTaBIATH
JaHHBIE B BUJE TAaONHWL, CTPOUTH AUArpaMMBbl (CTOJOMKOBBIE (CTOJOYATHIE) U KPYroBBIE) IO
MacCHBaM 3HAYCHUU.

OnucelBaTh M HMHTEPIPETUPOBATH pEaJbHbIE YMCIOBBIE JAHHBIE, IPEJICTaBICHHbBIE B
TabIMIIax, HA AUarpammax, rpadukax.

Wcnonb3oBath 11 ONMCAaHUSA JAHHBIX CTaTHUCTUYECKHE XapaKTEPUCTHKHU: CpEIHEe
apupmMeTHIecKoe, MeIiana, HanOOoJIbIlIee ¥ HANMEHBIIIee 3HAYCHUs, pa3Max.

Wwmerp mpencraBieHne O CIy4aiHOH HM3MEHYMBOCTH Ha IMpUMepax IeH, (U3UYECKUX
BEJIMYMH, AHTPOINOMETPUYECKUX JAHHBIX, HMETh NPEJICTABIEHUE O CTATUCTUYECKOU
YCTOWYHBOCTH.

K konmy oOyuenus B 8 Kkjacce OOydJarOIIMIiCS TMOJYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

N3Bnexkate u mpeoOpa3oBbiBaTh HHGOPMAILHMIO, MPEACTABICHHYIO B BHJAE TalmuIl,
rarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE TaONUIl, JUarpamm, rpaukosB.

OnuceiBaTh 1aHHBIE C IOMOIIbIO CTATUCTUYECKUX TOKa3aTeNlel: CpeAHUX 3HAYEHUI U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

Haxoauth 4acTOThl YHCIIOBBIX 3HAUYE€HUH M 4YacTOThl COOBITUH, B TOM 4HCIE IO
pe3ynbTaTaM U3MEPEHHUN U HaOTIOACHUH.

Haxoautb BEposSTHOCTH CllydalfHBIX COOBITHI B OMbBITaX, 3Hasl BEPOSITHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSMHU.

Hcnonb3oBath rpadguueckve MOJENU: JIEPEBO CIy4ailHOTO AKCHEPUMEHTA, HarpaMMbl
Dilnepa, yucaoBas mpsimas.

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, IIOJMHOKECTBO, BBINOJHATH OINEpaluyd Haj
MHOKE€CTBAMHU: OOBEAMHEHUE, NIEpeceYeHre, JOMOJHEHUE, MePEeUUCIIATh JIEMEHThl MHOXECTB,
MPUMEHSTH CBOMCTBA MHOECTB.

Hcnonb3oBath rpadpuueckoe MNpeAcTaBICHHE MHOKECTB M CBSI3eH MEXKIYy HUMHU JUIS
OMHCAHUs TPOILIECCOB U SIBJICHWH, B TOM YHCIE NPHU PEHICHUH 337ad U3 JAPYruX Yy4eOHBIX
MIPEIMETOB U KYPCOB.

K koniy o6ydyenus B 9 ki1acce o0yJaromuiics moyduT cieayomre MpeIMeTHbIe Pe3yIbTaThl:

W3Bnekarb u mnpeoOpa3oBeiBaTh HMHPOpPMAIMIO, MPEICTABICHHYIO B  Pa3jMYHBIX
UCTOYHUKAX B BUJAE Talnuil, auarpamm, rpadukoB, IPEACTAaBIATH JaHHbIE B BHJAE TaOIull,
Iyarpamm, rpaQuKosB.

Pematp 3agaun opraHu3oBaHHBIM IEepeOOPOM BApUAHTOB, a TaKXKe C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTellbHbIE XapaKTePUCTUKU NIl MaCCUBOB YHMCIIOBBIX JAaHHBIX, B TOM
YHClie CpeTHUE 3HAUCHUS U MEPbI pacCEUBaHUSI.

Haxonuth 4acToThl 3HAUEHUN U YaCTOTHI COOBITHSI, B TOM YHCIIE TOJB3YSICh Pe3yabTaTaMH
MPOBEIEHHBIX U3MEPEHUI U HAOIIOACHUN.

Haxonuth BepOSTHOCTH CIydalHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM 4YHUCIIC B
OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMH, B CEPUSIX UCHBITAHUN O MEPBOTO
ycliexa, B Cepusix UcnblTaHui beprymn.

HMeTs npencTaBieHne O CIy4aiiHOW BEJIMYMHE U O PaCIPEEIICHUH BEPOSITHOCTEM.

Hmetb mpezcTaBieHre 0 3aKOHE OOJIBIIMX YMCEeN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
Clly4yaifHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.
COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue NaHHBIX B BUJIE TaOIuWIL, IuarpamMm, rpadukoB. 3arnoiHEHUE TaOul,
YTEHUE U MOCTPOCHHUE JHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHue rpadukon
peanbHBIX TporeccoB. M3BiedeHrne MHGOpPMALMU U3 JUarpaMM M TaONUI], HCIOJIb30BAaHHE U
HWHTEpIpeTanus JaHHbIX.



OmnwucarenpHas CTATUCTHKA: cpeHee apupMeTHdecKoe, Meana, pa3Max, HauoboJbIIee u
HaMMEHblIee 3HaYeHUs1 Ha0opa YMCIOBBIX AaHHBIX. [IpruMepsl ciy4aiiHOM N3MEHYHBOCTH.

CrydaiiHplid SKCIIEpUMEHT (OTBIT) U ciaydaiiHoe coObiTue. BepostHocTh u yactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTHYECKH AOCTOBEPHBIX COOBITHH B MpUpOjAE U B oOmecTBe. MoHeTa u
UrpasjgbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepmmHbL. Uncio pédep u cymMMapHasi CTCIICHb BEPIITUH.
[IpencraBnenne o cBszHocTH Tpada. Llenu m nukiel. [lytu B rpadax. O6xox rpada (ditnepos
nyTh). [IpencraBnenue 06 opueHTUpPOBAaHHOM rpade. Pemenne 3a1a4 ¢ moMombsto rpagos.

8 KVIACC

[IpencraBnenne JaHHBIX B BUJE TAOJIUII, JHArpaMM, rpaduKoB.

MHOX€ecTBO, 3JIEMEHT MHOXKECTBA, NOJMHOXecTBO. Omnepanuu HajJ MHOXKECTBaMU:
oObenuHeHne, TmepecedyeHue, JnonoidHeHue. CBOWCTBa omepanuii HaJg  MHOXECTBAMHU:
MIEpEeMECTUTENbHOE, COYETaTelIbHOE, paclpeAeauTeNbHoe, BKIoueHus. Vcnonb3oBaHue
rpauyecKkoro MpeCTaBICHUs MHOKECTB /ISl ONMCAHUS pealbHBIX MPOLIECCOB U SIBICHUHN, MpU
pelIeHnH 3a1ay.

WN3mepenune paccenBaHus AaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /luarpamma paccerBaHHUsL.

DOnemeHTapHble COOBITUSA ciydaiiHoro ombiTa. CoaydaiiHble coObITHS. BepositHocTH
coObITHil. ONBITBI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMUA. CilydallHbII BBIOOP.
CBsi3b MEXIy MAaJOBEpPOSTHBIMU U MPAKTUUYECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJE,
oOLIeCTBE U HayKe.

JHepeBo. CBOMCTBA J€PEBBEB: €IMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYEU BEPLINHBI,
CBS3b MEXJy YHCIOM BepuIiMH M uucioM pé&dep. I[lpaBuno ymHoxeHus. Pemienue 3amau c
MTOMOTIIBIO TPadoB.

[IpoTuBomnonoxusie cobObiTus. [uarpamma Ditnepa. OObeIMHEHHE W TEPECCUCHHE
coopiTuii. HecoBmecTHbie coObITHS. DopMmyna CIOXKEHHS  BEPOSATHOCTEH.  YcioBHas
BeposTHOCTh. [IpaBuino ymHoxxenus. HesaBucumbie coObiTus. [IpeacraBnenue skcnepumMeHTa B
BUE JiepeBa. PelieHue 3a1a4 Ha HaXOXKIECHUE BEPOSTHOCTEM C MOMONIBIO JEpPEBa CIy4alHOTO
AKCIEPUMEHTA, IUarpamMm Jdilsiepa.

9 KITIACC
[IpencraBienre AaHHBIX B BHJIE TaONUL, auUarpamm, rpadukoB, MHTEpOpETalUs JaHHBIX.
Urenue u noctpoeHue Tadiuil, JuarpamMmm, rpadukoB 1o peaibHbIM JaHHBIM.

[TepectanoBku u (akropuan. CoderaHust U 4KMCIO coueTaHuid. TpeyroiapHuk I[lackans.
Pemenue 3aaau ¢ UCosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CiydallHbII BHIOOP TOUKH U3 (UIyphl Ha IMJIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTHU.

UcnbiTanue. Yenex u Heyaauya. Cepus UCHbITaHUH 10 nepBoro ycnexa. Cepust HCIBITAaHUI
bepnynnu. BepositHocTH coObITHI B cepuu UcTibITaHui bepHymm.

CnyuaiiHas BEJIMYMHA W PACIPEICICHUE BEPOATHOCTEH. Maremarndeckoe OXHIaHHUE U
mucnepcus. [Ipumepsl MaTeMaTHYECKOTO OKHAAHMS KaK TEOPETHYECKOrO CPEIHEro 3HauyeHUs
BEJIMYMHBI. MaTeMaTuyecKoe OKUJaHue U JUCIIEPCHUS CIIyYallHOW BEJTMYMHBI «UUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHymm».

[TonsiTue o 3akoHe OosbIIKX yKcen. M3MepeHue BeposATHOCTEH ¢ MOMOIbI0 4acToT. Pob
Y 3HAYEHUE 3aKOHa OOJIBIIMX YUCEN B PUPOJIE U OOIIECTRE.

TemaTnyeckoe niaHUpoBaHue

7 Knacc

No HavmeHoBaHwWe pa3aenos u Konunyectso yacos | Koaunyectso Konnyectso
TEM Nporpammel KOHTPO/IbHbIX MPaKTUYECKnNX

1 MpeacrasneHmne gaHHbIX 7 0 2

2 OnuncatenbHaa CTaTUCTUKA 8 1 1

3 Cny4yaitHaa N3MeH4YMBOCTb 6 0 1




4 BeeneHue B Teoputo rpados

5 BepoATHOCTb M YacToTa 4 1 1
CNYYanHbIX COObITUM

6 O6obuweHne 5 0
,CMCTEMATU3aLMA 3HAHUI
Obulee KoNMYeCcTBO Yacos 34 2 5

8 Knacc

No HavmeHoBaHwWe pa3aenos u Konunyectso yacos | Koanyectso Konunyectso
TEM Nporpammel KOHTPOJIbHbIX MPaKTUYECKnNX

1 MoBTOpeHune Kypca 7 Knacca 0 0

2 OnuncatenbHaa CTaTUCTUKA. 4 0 0
PaccemBaHune gaHHbIX

3 MHoxecTBa

4 BepoATHOCTb Cy4YaiiHbIX 6 1 1
cobbITMM

5 BeeaeHue B Teoputo rpagos | 4 0

6 Cny4yaiHble cobbiTnA 8 1

7 O6obuweHne
,CUCTEMATU3ALMA 3HAHUMN
Ob6liee KONNMYecTBO Yacos 34 2 1

9 Knacc

No HavmeHoBaHwve pa3genos u Konnyectso yacos | Konnyectso Konunyectso
TEM NPOrPaAMMbI KOHTPONbHbIX NPAKTUYECKUX

1 NMoBTopeHue Kypca 8 knacca | 4 0 0

2 dnemeHTbl KOMOUHATOpUKKN | 4 0 1

3 FeomeTpuryeckan 4 0 0
BEPOATHOCTb

4 UcnbiTaHna beprynnn 6 0 1

5 Cny4aiHada BenUMNHA 6 0

6 O606LeHNe N KOHTPOb 10 1
Ob6lee KONNMYeCTBO Yacos 34 1 2




		2023-11-17T18:11:01+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4 ИМЕНИ АКАДЕМИКА СЕРГЕЯ ПАВЛОВИЧА КОРОЛЕВА" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




