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ITOSACHUTEJbHAA 3AIIMCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O [TPEIMETA
«MATEMATHUKA»

PabGouyasi mporpamma 1o mMareMmaruke Juis oOydaromumxcs 6—9
KJIACCOB pa3paborana Ha OCHOBE DenepaTbHOTO

roCyIapCTBEHHOI'O  OOpa30BaTEIbHOIO  CTaHZApTa  OCHOBHOTO
oOmiero oOpa3zoBaHHsT C Y4YETOM W COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, TPEABSIBISIEMBIX K MAaTeMaTH4YeCKOMYy OOpa3OBaHUIO, U
TpaJULUMUNA POCCHHCKOro oOpa3oBaHUs, KOTOpbIE OOECIEYHBAIOT
OBJIaJICHUE KJIFOYEBBIMH KOMIIETCHIIMSIMH, COCTABIISIIOIIMMHU OCHOBY
JUISI  HETIpEpBIBHOTO OOpa3oBaHHMsI W CaMOPA3BUTHs, a TaKXKe
[IEJIOCTHOCTh OOIIEKYJIbTYPHOT'O, JINYHOCTHOTO U ITO3HABATEIBHOT'O
pa3Butus oOyuaromuxcs. B paGoueli mporpamme yd4TeHbI HASCH U
nonokeHust KoHuenmuym pa3sBUTHST MaTeMaTHYECKOIO OOpa3oBaHUS
B Poccuiickoit ®enepanuu. B snoxy umdpoBoii TpanchopManuu
BceX cdep UYeIOBEYSCKOM ASSITEIILHOCTH HEBO3MOXXHO CTaTh
0o0pa30BaHHBIM  COBPEMEHHBIM  YEJIOBEKOM oe3 OazoBoit
MaTeMaTHYECKOH ITOATOTOBKH. Y’K€ B NIKOJIEMaTeMaTHKa CIIYy>KUT
OMNOPHBIM MPEAMETOM JUISI U3YUCHUSI CMEKHBIX JUCHHUIUINH, a I10CIe
[IKOJIBI PEATbHOW HEOOXOJIMMOCTBIO CTAaHOBHUTCS HEIPEPHIBHOE

obpaszoBaHmue, 9TO TpedyeT TOJTHOIICHHOM Oa3zoBoM
ob1reo0pa3oBaTenbHOM TOTOTOBKH, B TOM qucie u
MaTeMaTH4YeCKOi. DTo OOyCJIOBJIEHO TEM, YTO B HAaIlld JHH PacTET
9HCIIO0 npodeccui, CBSI3aHHBIX c HEIOCPEICTBEHHBIM

OpUMEHCHHEM MaTeMaTHKW: U B cdepe dKOHOMHKH, U B OH3HEce,
W B TEXHOJIOTHUYECKUX 00JIaCcTAX, U JaXKe B T'yMaHHTApHBIX cdepax.
Takum 00pa3zoM, Kpyr HIKOJIbHUKOB, i KOTOPbIX MaTeMaTHKa
MOXKECT CTAaTh 3HAYUMbIM

OpeaAMETOM, PACHIHUPSICTCS.

IIpakTHyueckasi TMOJIE3HOCTh MaTeMaTUKH OOYCIIOBJIEHA TEM, YTO
e€ mpeaMeToM SIBISIOTCS (PyHIaMCHTAJIBHBIC CTPYKTYPBI HAIICTO
MHpa: MPOCTPaHCTBEHHBbIE (OPMBI M KOJMYECTBCHHBIC OTHOILICHHS
oT HpOCTGﬁIHPIX, ycBanBa€MbIX B HCIOCPCACTBCHHOM OIIBITC, I0
JIOCTATOYHO CJIOKHBIX, HCOOXOJUMBIX JUISI Pa3BUTHs HAYYHBIX H
OPUKIAAHBIX uAeH. be3 KOHKPETHBIX MaTeMaTH4YEeCKUX 3HaHUU
3aTpy/ITHEHO NOHMMAaHHWE NPUHLMUIIOB YCTPOMCTBA U HMCHOJIb30BaHUs
COBPEMEHHOM TEXHHUKHU, BOCHPUSITHE u UHTEpIpeTanus
pa3HOOOpa3HOIl COIUAIPHOW, HSKOHOMHYECKOMW, ITOJUTHYECCKON
nHbpopmaruu, Maaod(pPeKTUBHA ITIOBCEIHCBHAS MOpaKTHYCCKas
AesiTeNnbHOCTh. KaXioMy YelnOBEeKYy B CBOEH KHU3HU HMPUXOIUTCS
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BBITIOJTHATE pPacu€Thl W COCTaBISITH aITOPUTMEI, HaXOIUTh |
OPpUMEHATH  (POPMYNBI, BIAACTh IPAKTUYSCKUMH NOpuEMaMu
TEOMETPHYECKUX HU3MEPECHHUU U IIOCTPOCHHUH, YUTaTh WH(POPMAITHIO,
OpEeACTaBIICHHYIO B BHIE TaOJHI], IHAarpaMM U Tpa]uKoB, KUTHb B
YCIIOBUSIX  HEONPEAEIEHHOCTH W NTOHHUMATh  BEPOSTHOCTHBIN
XapaxkTep CIIyYaWHBIX COOBITHUH.

OJHOBPEMEHHO C pacliupeHueM cdep NMPUMEHEHHUs] MaTeMaTHKH
B COBpEMEHHOM oOOIecTBe BcE OoJiee BaXKHBIM CTAaHOBHUTCS
MaTeMaTH4YEeCKUH CTHUJIIb MBIIIIJICHU A, l‘[pOS{BJ’IHIOH.[PIﬁCH B
OHpe,ZleJ'IéHHI)IX YMCTBC€HHbBIX HaBbIKax. B IIponecce H3YUYCHUA
MaTE€MaTHUKU B apCCHaJl HpI/IéMOB U MECTOAOB MBIIIJICHHWS YCJIOBCKaA
€CTECTBEHHBIM OOpa3OoM BKJIIOYAIOTCS HWHIYKLIUS W ASTYyKIIHS,
000011IeHNe 1 KOHKPE TH3allHsl, aHAJIN3 U CUHTE3, KiacCHU(pHUKAIHS
M cucTeMaTu3anmsi, ao0cTparupoBaHne W aHanorust. OOBEKTHI
MaTeMaTHYECKUX yMO3aKIIOYSHUH, MpaBujla X KOHCTPYHUPOBAHUS
PacKpbIBaIOT MEXAaHH3M JIOTUYECKUX ITOCTPOSHHUM, CHOCOOCTBYIOT
BBIpabOTKE yMeHUsI (OPMYITHPOBaTh, 0OOCHOBBIBATH U JIOKA3HIBATH
CYXXIOCHUsI, TEM CaMbIM pPa3BHBAIOT JIOTHYSCKOE MHBIILICHUE.
Benymas pois mpuHAIICKAT MaTeMaTUKe U B (OPMHUPOBAHHUHA
aJITOPUTMUYECKON KOMITOHCHTHI MBIINIIJICHUS ¢ BOCIIUTAHUU

yMEeHUU OelCcTBOBATh 1o 3aJIaHHBIM aJiIropuT™Mam,
COBEPIIICHCTBOBAaTh H3BECTHBIE HW KOHCTPYHPOBaTh HOBEIE. B
poIecce pemIeHus 3aaad — OCHOBOM y4eOHOW AesTeIFHOCTH Ha
ypoKaxX MaTeMaTHKd — pPa3BHBAIOTCI TakK)Ke TBOpYECKasi o

MIPUKJIagHasi CTOPOHBI MBIIIJICHUS.

OOyuenne wmaremMaruke nmaér BO3MOXKHOCTH pa3BUBaTh Yy
00y4Jarmuxcsi TOYHYIO, PAIUOHAIBHYIO 1 TH(POPMATUBHYIO PEUb,
yMEHHue oTrbuparb Hanbosee MMOAXOASIIE SI3BIKOBEIE,
CUMBOJIMYECKNE, Tpa)UuIeCKHE CpEeacTBa JJIsI  BBIPAXKCHUS
CY’KICHUH 1 HArJSITHOTO UXITPEICTABICHUS.

Heo0xonuMbIM KOMITOHEHTOM OOIIell KyJIbTypbl B COBPEMEHHOM
TOJIKOBAaHUM SBJISIETCsl OOlllee 3HAKOMCTBO C METOJaMH ITO3HAHUS
JEUCTBUTEIBHOCTH, IIPEJICTaBJIEHHE O TIpeaIMeTe U MeToJax
MaTeMaTHUKHU, UX OTJIHYHUMN OT METOJOB JAPYIrHMX ECTECTBEHHBIX M
r'YMaHUTapHbBIX HayK, 00 OCOOEHHOCTSIX NMPUMEHEHHSI MaTeMaTHKH
JUISL pelIeHMs] Hay4HBIX W NPHUKIAIHBIX 3a7ad. Takum oOpazom,
MaTeMaTH4YecKoe oOpa3oBaHNe BHOCHUT CBOU BKJIaJ B (popMHpOBaHHE
OOLIECHKYIbTYPBI YeJIOBEKa.

HN3yuenne MaTeMaTHKH Tak)XXe CIHOCOOCTBYET SCTETHYECKOMY
BOCHUTAHUIO 4YEJIOBEKa, NOHMMAaHUIO KpacoThl W U3SIIECTBa
MaTEeMaTHYECKUX PaCCyXJCHUN, BOCIPHUSITHIO TI'€OMETPHUYCCKUX
(opm, yCBOCHHIO UAEH CUMMETPHUH.
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LEJN U OCOBEHHOCTH U3YYEHNA YUEBHOI'O IIPEAMETA
«MATEMATHKAY. 6 -9 KIIACCbI

ITpuopurernpiMu 1essiMu 00y4YeHUs MmaTreMaruke B 6—9 kiraccax
SIBJTSIFOTCSI:

— (opMupoBaHUEC ICHTPAILHBIX MAaTEMaTHYCCKUX ITOHSITUHI
(ducno, BeIWYUHA, reomMeTrpudeckKas durypa, nepeMeHHasl,
BEPOSITHOCTh, (YHKIIHs), OOCCIICYHBAIOIINX I[IPEEMCTBEHHOCTh U
MEePCHEKTUBHOCTh MaTEMAaTHYCCKOTO OOpa30BaHUsI OOYYarOIIIHXCS;

— HOABEJICHUE OOYYaroIUXCsl Ha JOCTYITHOM JJIsi HUX YPOBHE
K OCO3HAaHHUIO B3aMMOCBSI3M MaTeMaTHKW W OKPY Karollero Mupa,
NOHUMAaHUC MAaTEMaTHKH KaK YaCTH OOIICH KyJIbTYpPhl YCJIOBCYCCTBA;

— pa3BUTHE WHTEJUJICKTYaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH
00y4arommxcsi, MNO3HABaTEIbHOW AaKTUBHOCTH, WCCIIEIOBATEIbCKIX
YMEHHUM, KPUTUYHOCTU  MBIIUJIEHHUs, HHTEpeca K H3YyUYEHHIO
MAaTEMaTUKU;

— ¢dopmMmupoBanue byHKIIMOHATTLHON MaTeMaTHYeCKOU
rpaMOTHOCTH: yYMEHHs Paclio3HaBaTh IPOSIBIICHUS MaTEeMaTHYECKHX
MOHSITUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pealbHBIX >XHU3HEHHBIX
CUTyallMsIX ¥ TpHU HW3YYCHUHM JIPyTUX YYEOHBIX IIPEAMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (hopMyIMpoBaTh UX
Ha s3bIKE MaTEMaTUKW M CO3JaBaTh MaTEMaTHYECKHUE MOJICIIH,
MIPUMEHSITh OCBOCHHBI MaTeMaTHYEeCKUil anmapar Ui pelIcHUs
MIPaKTUKO-OPHUSHTUPOBAHHBIX 3a7a4, HHTESPIPETUPOBATH U OLICHUBATH
IIOJIyYSHHBIE PE3yJIbTaThI.

OCHOBHBIE JIMHHHW COJIEpKaHUsI Kypca MaremMaThku B 6—9
Kjaccax: «Ymcna W BBIUHUCICHHUS», «ANTredpa» («Anredpandeckue

BBIDQKCHUS», «YpPaBHEHUsI W  HEPaBEHCTBa»), «DyHKUIUN»,
«['eomerpust»  («I'eomerpuueckne ¢GUTYypsl W HUX  CBOWCTBay,
«3MepeHre TeoMETpHYECKHUX  BEIMYHMH»), «BepostTHocTh n

CTaTUCTUKa». JlaH HbIE JIMHUM Pa3BUBAIOTCS MapaJUICIIbHO, KaKasl B
COOTBETCTBHH C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBHUCHUMO OJIHA
OT IpYyroi, a BTECHOM KOHTaKTe W B3auMmojelcTBnu. Kpome sToro, nx
0OBEeINHSIET JJOrHYecKasi COCTaBIISIIONIAsl, TPAAWIIMOHHO IIpHUCYIIast
MaTeMaTHKEe W IIPOHU3BIBAIONIAsi BCE MaTeMaTH4YecKHe Kypchl H
conepxxarenbHble JUHUHA. CdopmynupoBanHoe B DenepasbHOM
rOCyZIapCTBEHHOM O(R30BaTEIBHOM CTaHJapTE€ OCHOBHOTO OOIIero
oOpazoBaHuss TpeOOBaHME «YMEThb  OIIEPHPOBATH  ITOHATHSIMU:
OIpeNeIecHne, aKCchuoMa, TEeOopeMa,  J10Kas3aTeJIbCTBO;  yMEHHE
pacrnio3HaBaTh WCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUS, IPHUBOIUTH
IpUMEPBI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUSI M OTPHUIIAHUS
BBICKa3bIBAaHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (HOpMHpPOBAHUE
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JIOTMYECKUX YMEHHUI pacrpenensieTcss Io0 BCeM TojaM OOydYeHHs Ha
YpPOBHE OCHOBHOTO oOmiero odpasoBanus. Coneprxanue oOpazoBaHUs,
COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaM OcBoeHHs I[lpumepHoi
paboueii TIporpaMMmbl, pacHpeneiéHHBIM II0 ToIaM OOydYeHHS,
CTPYKTYPUPOBAaHO TaKHM 0O0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
OPUHIIUITHATBHBIM BOMIpoOcam obOyuaromimecs obparmrannuce
HCOAHOKpATHO, YTOOBI OBJIAACHUEC MAaTEMAaTHUYCCKHUMHU ITIOHATUAMU U
HaBbIKAMHU OCYIIECTBISLUIOCH IOCIIEA0BATEIIBHO W IIOCTYINATEIbHO, C
CcOOJIIOJICHUEM TMPUHIUIIA [PEEMCTBEHHOCTH, @ HOBBIC 3HaHUS
BKJIIOYAJIINCh B OOIIYyIO CHCTEMYy MaTeMaTHUYEeCKUX MPEJICTABICHUMN
00y4YarolMxcsi, pacumpsisi W yriyoisis e€, o0pa3ys pOYHbBIC
MHO>XECTBCHHBIC CBJsI3HU.

MECTO VYYEBHOI'O IPEAMETA «MATEMATHUKA» B VYYEBHOM
IJTAHE

B COOTBETCTBUU c denepanbHbIM rocyJapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHJAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHMUS
MaTeMaTHUKAsIBIISICTC 00sI3aTEIbHBIM IPEIMETOM Ha JaHHOM YPOBHE
oOpazoBanusi. B 6—9 kitaccax y4deOHbIN npeamer «MareMaThKa
TPagUIIMOHHO U3y4aeTCsl B paMKax CJISIYIOIINX Y4eOHBIX KypCcOB: B 6
Kjaccax — Kypca «Maremaruka», B 7—9 kiaccax — KypcOB
«Anrebpa» (BKIIOUAast  DJIEMEHTHl  CTaTUCTHUKA W TEOPHUH
BeposaTHoOcTel) u «['eomerpus»y. HacTosmieit mporpaMmoi BBOIUTCS
CaMOCTOSITEIIFHBIN YUeOHBIH Kypc «BeposiTHOCTh M CTaTUCTHUKA.

Hacrosmeli nporpaMMol IpeayCcMaTpuUBaeTCsl BBIICICHUE B
y4eOHOM IUIaHE Ha W3Yy4YEHHE MareMaTuKHh B 6 kiaccax 5 y4deOHbIX
4acoB B HEJEJIO B TEUEHHE KKJ0I0 roja ooyuyenusi, B /—9 kiraccax 6
Y4eOHBIX 4aCOB B HEJEIIIO B TEUCHHE KAXKJOT'0 T'0Jla OOYUEHHS,BCETO
952 y4eOHBIX Haca.

Temaruueckoe JIAaHUPOBAHUE Yy4eOHBIX KypCOB u
PEeKOMEHAyeMOEe paclpeiesieHue y4eOHOTO BPEMEHH UIST U3y4YCHUs!
OTACJIBHBIX TEM, IMPEJIOKEHHBIE B HACTOSAIIEH MporpamMme, Hauo
paccMaTpuBaTh ~ KakK ~ [PHUMEPHBIE  OPUEHTHUPBI B  IOMOIIb
COCTaBHTEIIO aBTOPCKOH pabdodeldl mporpaMMbl U TPEXKAE BCEro
yauTenro. ABTOp palodeil mporpaMMbl BIpaBe YBEIHYUTH HWIIN
YMEHBIINUTH IIPEAI0KEHHOE YHCIIO y4eOHBIX YacOB HAa TEMY, YTOOBI
YIIIyOUThCsI B TEMATHKY, 00JI€€ 3aMHTEPECOBABIIYI0 YUYEHHUKOB, HIIU
HaIllpaBUTh YCHUJIMSI Ha IIPEOJOJICHUE 3arpyAHEHUU. JlomycTtumo
TaK)ke JIOKAIbHOE IepepacnpesielicHNe U MepecTaHOBKa AJIEMEHTOB
coziep kaHusl BHYTpPHU JaHHOro kiacca. KoanuecTBO HpPOBEPOUYHBIX
pabor (TemMarudecKWil U WUTOTOBBIM KOHTPOJIb KadecTBa YCBOECHMUS
y4eOHOTO MaTepuaia) U UX THI (CaMOCTOSITESIIbHbIC U KOHTPOJIbHBIC
paboTHhI, TECTHI) OCTAIOTCSI HA YCMOTpPEHHE yuuTelsi. Takke yquTesb
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BIIpaBE YBEJIWYNUTh WJIW YMCHBIIUTH YHCIO YYEOHBIX HYaCOB,
oTrBeAEHHBIX B IlpumepHOil paboueii mporpamme Ha o00oOIIeHUE,
IMIOBTOPEHUE, CUCTEMaTHU3aIHIO 3HAaHUM oOy4Jarommxcsi.
EnuHCTBEHHBIM, HO TPUHIIUITHAIIBHO BAXKHBIM KPUTEPHUEM, SIBISCTCS
JIOCTHIKEHHE PE3yJIbTaTOB OOYydYEeHMs, yKa3aHHBIX B HACTOSIIEH
porpamMmme.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS
YYEBHOT'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

OcBoenne y4deOHOro mpeamera «MaremMaTuka»  JOJHKHO
obecrieunBaTh JIOCTHI)KEHHE Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3zoBaHHsl CIEAYIOIIMX JIMYHOCTHBIX, METANpeAMETHbIX U
MPEeAMETHBIX 00Pa30BaTCIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDI

JInaHOoCTHBIE pe3ynbTaThl OCBOCHHS NPOTPAMMbl  y4eOHOTO
npenmera «MaremaTruka» XapaKTepHU3yIOTCs:

HanI/IOTI/I‘{eCKOC BOCIIMTAHHUE:

OPOSIBJICHUEM HHTEpEeca K MPOIUIOMY B HACTOSIIEMY POCCHUCKOH
MaTeMaTUKH, I[ICHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHUMCKHUX MAaTEMAaTHUKOB M POCCHUUCKOM MaTeMaTH4YEeCKOU
MOIKOJIBI, K UCTIOJIB30BAHHUIO DTUX JIOCTHOKCHUH B JIPYTHUX HayKax H
OpUKIIaJHBIXC(epax.

FpamaHCKoe 1 ITYXOBHO-HPABCTBCHHOC BOCIHUTAHUC:

TOTOBHOCTBIO K BBINOJHCHHIO OOS3aHHOCTCH TpaKJAaHWHA U
peanu3anuu  €ro IpaB, IIPEICTABICHHEM O MaTeMaTHYCCKUX
OCHOBax (PYHKIIMOHHPOBAHUS Pa3IUYHBIX CTPYKTYpP, SIBJICHHIA,
Oponeayp TIpakIaHCKOro ooiecTBa (BbIOOPHI, ONPOCHI U IIP.);
TOTOBHOCTBIO K OOCYKICHUIO DTHUYCCKHUX MPOOJIEM, CBSI3aHHBIX C
OPakTUICCKUM IIPUMCHCHHUEM JOCTH)KCHUIN HayKH, OCO3HAHHUEM
BOXXHOCTU MOPAIBHO-ITUYCCKUX MPUHIIAIIOB B JACSITCIBHOCTU
Y4EHOTO.

Tpynosoe Bocuranue:

YCTaHOBKOW Ha aKTUBHOE YyYacTHE B PEIICHHUH MPAKTHYECKHUX
3aJa4 MaTEeMaTHYeCKOW HAaIlpaBJIEHHOCTH, OCO3HAHHWEM Ba)KHOCTH
MaTeMaTHYEeCKOr0 OOpa30BaHMs HAa NPOTSDKEHUM BCEM >KU3HU IS
yCIenTHOH  TpPO(EecCHOHATBLHON  JESITENBHOCTH W Pa3BUTHEM
HEOOXOMMBIX YMEHHWI; OCO3HAaHHBIM BBIOOPOM U ITOCTPOCHUEM
WHIUBUIyaJ bHON TPACKTOPHH OOPA30BAHUS M KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX WHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEN.

DcTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOILIMOHAIIBHOMY u 3CTETUYECKOMY
BOCIIPUSITUIO MaTEMAaTHYECKHUX OOBEKTOB, 3ajady, pPCIICHUIH,
paccyXJIeHU; YMEHHUIO BUJICTH MaTeMaTU4eCKue
3aKOHOMEPHOCTH B HCKYCCTBE.



]_ICHHOCTI/I Hay4YHOT'O IO3HAHUA:

opueHTanMeil B MAESITECIbHOCTU HA COBPEMEHHYIO CHCTEMY
HAy4HBIX IIPEJACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI
qeJIoBEeKa, IIPUPOAbl U 00lIecTBa, IOHUMAaHUEM MaTEeMaTHYE€CKOU
HAayKH Kak c@epbl 4YeJIOBEYEeCKOH MAesITeIbHOCTH, OJTalloB €&
pa3BUTHA W 3HAYUMOCTH Ul  Pa3BUTHS  [UBWJIN3AIINM;
OBJIAJICHUEM SI3BIKOM MATE€MAaTHKH M MaTEMaTHYECKOW KYJILTYpOH
KaKk CpEeICTBOM IIO3HAaHUSI MHpPA; OBJIAJCHUEM IPOCTECUIITNMU
HaBBIKAaMH MCCIIEI0OBATEIbCKON JAE€SATEIILHOCTH.

dusnyeckoe BocnuTaHUE, (POPMUPOBAHNE KYJIBTYPHI 310pPOBbS U
SMOIMOHAIBHOTO OJIATOTIOIY YU

TOTOBHOCTBIO IIPUMEHSITh MaTeMaTHUECKIE 3HaHUS B MHTEpecax
CBOETO 3JIOPOBBS, BEICHUS 3J0POBOro oOOpasza XU3HHU (30pOBOE
nuTaHue, CcOAJaHCUPOBAHHBIM PEXUM  3aHITHH W OTObIXa,
perynsipHas ¢u3HUecKas aKTHBHOCTB); C(HOPMHUPOBAHHOCTBHIO
HaBbIKa pedJICKCHH, NPU3HAHHUEM CBOCTO IIpaBa Ha OIIUOKY H
TaKOro >Ke IpaBa JApyroro 4ejioBeKa.

DKOJIOTHYECKOE BOCITHUTAHHE:

OpI/IeHTaHI/Ieﬁ Ha NPHUMCHCHHEC MAaTCMATHYCCKHUX 3HaHHUI JJIs1
pClICHUsl 3aJad B obyactu COXpPaHHOCTHU oxpy;rca}omeifl CpeAanl,
TIaHUPOBaHUA IIOCTYIIKOB H OIICHKHA ux BO3MOKHBIX
HOCJ'IG,Z[CTBI/Iﬁ JJIA 0pr>i<a}0mef/'1 cpe€abl; OCO3HAHHUCM rI100aJIbHOTO
XapaKTepa 3KOJIOTHUICCKUX HpO6J’ICM H HyTefI HUX pCIICHUA.

JIn4HOCTHBIE PE3yJIbTaThl, 06€CHelII/IBaIOI_HI/Ie aJlalTalnuro 06yqalomer005{ K
U3MCHAIOINUMCS YCIIOBUAM COI.II/IﬁJ'ILHOﬁ u HpI/IpO)IHOﬁ Cpe€Aabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSAX HEONPEHEIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOE€H KOMIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO
JEATENbHOCTb, B TOM 4YHCIIE YMEHHE YUYMTBHCSA y APYTHUX JIIOAEH,
mprooOpeTaTh B COBMECTHON AEATEIILHOCTH HOBBIC 3HAHUS, HABBIKH 1
KOMIETEHIIUN U3 OMNbITa JIPYTHUX;

HEeoOXO0AUMOCThIO B (POPMHUPOBAHNHM HOBBIX 3HAHWM, B TOM YHCJIE
(opmynupoBaTh uHIeW, NOHSTUS, THIOTE3bI 00 OOBEKTaxX U
SIBIICHUSIX, B TOM YHCJIE paHee HEe U3BECTHBIX, OCO3HABATH AS(UIIUTHI
COOCTBEHHBIX 3HaHUH W KOMIIETEHTHOCTEH, IUIAaHUPOBATH CBOE
pasBurue;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyaLHUIO,
BOCHPUHHUMATh CTPECCOBYIO CHTYallMIO KakK BBI3OB, TPEOYIOUIWiA
KOHTpPMeEp, KOPPEKTUPOBATH NPUHUMAEMBIE PEIICHUS U JASHUCTBUS,
¢dopmynmupoBaTe W OHEHUMBAaTH PHUCKH HW  IIOCJIEACTBHSI,
¢dopmMupoBaTH OMBIT.



METAIIPEAMETHBIE PE3VJIBTATHI

MeranpeaMeTHsle pe3yJIbTaTbl OCBOCHHSI IIPOrpaMMbl  y4eOHOIro
npeaMeTa «Maremaruka XapaKTepHU3yIOTCS OBJIaJICHUEM
VHUBEPCATILHLIMU ~ HO3HAGAMENbHBIMU  OCUICIBUAMY, VHUBEPCANbHbIMU
KOMMYHUKAIMUGHBIMU OCUCINEUAMU U YHUBEPCALbHBIMU PeZYyAmUGHbBIMU
oeticmeusimu.

1) VHugepcaivhvlie — no3nasamenvHule  Oelicmeus — 00ecneyusarom
Gopmuposanue  OA306bIX  KOCHUMUBHLIX — NPOYECCO8  0OYUAIOUUXCA
(oceoenue Memooo8 NOIHAHUA — OKPYHCAIOWe20 MUpa; npumenenue
JI02UYECKUX, — UCCIe008AMENbCKUX — Onepayull, yMeHuil pabomams ¢
uHgpopmayuet).

ba3oBrie nornueckue IeHCTBUS:

— BBISIBISITD M XapaKTEepHU30BaTh CYIISCTBEHHBIC IPU3HAKHA
MaTeMaTHYECKUX OOBEKTOB, IIOHSITHHA, OTHOIIEGHHUNW  MEXIy
TOHSITUSIMU; ¢opmynmpoBaTh OTIpEICIICHUS TOHSITHH;
yCTaHaBIINBAaTh CYIIECTBEHHBIN MpU3HAK KITaccu(pukanmy,
OCHOBAHUsI i1 OOOOIIEHUsI U CPaBHEHMs, KPUTEPUHU HPOBOANMOTO
aHaImn3a;

— BOCHpUHHMATh,  (QOpPMYJIMpPOBaTh W  NPeoOpa3oBBIBATH
CY’KJICHUSI: YTBEPAUTEIIbHbBIC U OTpULIATEIIbHBIC, €IMHUYHBIC, YaCTHbIC
H O0IIIHe; YCIOBHBIC;

— BBISIBIISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeYnst B (pakTax, TaHHBIX, HAOIIOICHHUSX U YTBEPXKICHUAX;
npeuiaraTb KpPHUTEPUHW UL BBISIBJICHWST 3aKOHOMEPHOCTEH WU
MPOTHUBOPEUYUH;

— JejaTe  BBIBOJABI C  HCIIOJIB30BAHHMEM 3aKOHOB  JIOTHKH,
NEIyKTUBHBIX U MHAYKTUBHBIX YMO3AaK/IIOUEHHM, YMO3aKIIOYECHUN I10
aHaJIOTUH;

— pazduparh J10Ka3aTrejlbCTBAa MAaTEMAaTHYECKHX YTBEPXKICHUH
(IpsiMBI€ ¥ OT IPOTUBHOI'0), MPOBOJAUTH CAMOCTOSITEJIBHO HECJIOKHBIC
J10Ka3aTeIbCTBa MaTeMaTHYEeCKUX (axros, BBICTpauBaTh
apryMeHTauHuIo, MIPUBOIUTH IIPHUMEPBI "u KOHTPIIPHUMEDPHI;
0O0OCHOBBIBaTH COOCTBEHHBIE PACCY>KIACHUS;

— BBIOHMpATh crioco0 pemieHus y4deOHOW 3aaudn (CpaBHUBATh
HECKOJIBKO BAapMAHTOB PEUICHUs, BBIOMPATh HAMOOJIEE MMOAXO SN C
Y4ETOM CaMOCTOSITEIIBHO BBIAEIICHHBIX KPUTEPHEB).

ba3oBrle uccienoBaTeabCKie JEUCTBU:

— HCITIOJIB30BaTh BOHpOCBI KakK I/ICCJ'ICJIOBaTeJ'IbCKI/Iﬁ I/IHCprMeHT
Mo3HaHUsI; (POPMyYITUPOBATH BOHPOCHI, (PUKCUPYIOIIHE ITPOTUBOPEYHE,
npo6neMy, CaMOCTOSTCIIBHO yCTaHaBJII/IBaTI) HNCKOMOEC MW JaHHOC,
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(I)OpMI/IpOBaTB THUIIOTEC3Y, apryMCHTHUPOBATh CBOIO IMMO3UIIUIO0, MHCHHUC,

— MOPOBOJUTH MO CAMOCTOSTEIIBHO COCTaBJICHHOMY IUIaHy
HECIJIOHBIN IKCIIEPUMEHT, HeOOJIbIIIOe HUCCIICIOBAHUEC o
YCTaHOBJICHHUIO ocoOeHHOCTEeH MaTeMaTHIECKOTO obOBekTa,
3aBUCUMOCTEH 0OBEKTOB MEXIy COOOIA;

— CaMOCTOSITCIIFHO (PopMysTUpoBaTh OOOOIICHUS W BBIBOJIBI IO
pe3yJbTaraM MPOBEAEHHOTO HAOIIOJICHUS, UCCIICIOBAHMS, OLICHUBATh
JAOCTOBEPHOCTH IMOJIYUYCHHBIX PE3YJILTATOB, BEHIBOJIOB U OOOOIIICHHUI;

— IIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIPOIIECCa, a TaKXKe
BBIJIBUTATh IPEIIIOJIOKEHHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanuei:

— BBUIBJSITH HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(pOPMALUH,
JaHHBIX, HCOOXOIUMBIX ISl PCLICHUS 3aadu;

— BBIOHpATh, aHAJTU3UPOBATH, CHCTEeMaTH3UPOBATH "
WHTEpOpeTUpoBaTh HHOOPMALMIO pPa3IMYHBIX BHIOB U  (dopm
MIPEeACTaBICHUS;

— BBIOUpATH hopmy MIpeACTaBICHUS nHpopManuu u
WJUTFOCTPUPOBATh pellacMbIe 3a/lady CXeMaMH, JuarpamMMami, WHOM
rpaduKOi U UX KOMOHHAIUSIMU;

— OLICHMBATh HAAS&KHOCTh HMHMOpPMALMK IO  KPUTEPUSIM,
MIPEUIOKEHHBIM YUUTEIEM I chOopMyJIMPOBAHHBIM
CaMOCTOSITEIBHO.

2) Vuusepcanohvle KOMMYHRUKAMUGHBLE OCliCEUst 00eCneuusaom
chOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00VYAIOUUXCHL.

Oo1enue:

— BOCIIPUHUMATH U (POPMYJIIUPOBATH CYKIACHHUS B COOTBETCTBUH
C YCJIOBHUSIMH M LIEJISIMH OOIIEHUS]; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh
CBOIO TOYKY 3pEHHsI B YCTHBIX M ITMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHSI 110 X0y PEIISHUs 3a7a4i, KOMMEHTHPOBATh MOJYUYCHHBIN
pe3yibTar;

— B Xozae OOCyXIeHHMs 3aJaBaTh BOMIPOCHI II0 CYIIECTBY
o0cyxaeMoil TeMbl, TPOOJIEMBI, PEHIaeMON 3a7Ja4H, BBHICKa3bIBATh
UJICH, HaIleJICHHBIE Ha IIOMCK PEIICHUS; CONOCTAaBJIATH CBOM
CYXKIEHHUsI C  CYXICHWSIMH  JPYTHX  yYacTHHKOB  JHAJIOTA,
OOHapy>XHWBaTh pa3jIMdWe M CXOJICTBO TIIO3HIHUH; B KOPPEKTHOM
dopme hopmyTupoBaTH Pa3HOTJIACHSI, CBOU BO3PAKCHUS;

— MPEJICTABIISITh PE3YJIbTaThl PEIICHUs 3aJlauM, SKCIEPUMEHTA,
HCCIJICJIOBAHUS, IIPOEKTa; CaMOCTOSITEIILHO  BbIOMpaTh ¢opmar
BBICTYIUICHUSI C YYE€TOM 3aJlad TNPEe3CHTAIlMM W OCOOeHHOCTeH
ay TUTOPHH.
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CoTpyaIHUYECTBO:

— IOHHMAaTh W HCIIOJb30BaTh IIPEUMYIIECTBA KOMAaHIHOM U
UHIUBUYaJIbHON padoTsl npu peuieHun Y4eOHBIX
MaTeMaTU4YECKUX 3a1a4;

— T[pPUHUMATh 1eJIb COBMECTHOHN MESATCIBbHOCTH, ILUIAHHUPOBATH
OpraHM3allMI0 COBMECTHON paboThl, pacnpeneisiTb BHABI padoT,
JOTOBapUBaThCs, OOCYXKJaTh MpPOLECC U  pe3yibTar padoThl;
0000111aTs MHEHUSI HECKOJIBKHUX JIFOIEH;

— Y4Y4acTBOBaTh B TPYIIIOBBIX (dopmax paboTbl (0OCYXICHUS,
00OMEH MHEHHSIMH, MO3T'OBBIC IITYPMBI U JIp.); BBIIIOJIHITH CBOIO YacTh
paboTbl M KOOPAMHHPOBATH CBOM ACHCTBUS C APYTHMH YICHAMH
KOMaH/IbI; OLICHUBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMIMH HMPOIYKT IO
KpUTEpHUsIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBHSL.

3) Vuueepcanvuvie  pecynamuenvie  Oeiicmeusi  0Oecneyusarom
Gdopmuposanue cMbICI0GbIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOG JIUYHOCTNU.

CamoopraHu3arsi:

— CaMOCTOSITeJIbHO COCTaBJISITh IUIAH, QJITOPUTM pElICHUs
3amaun (WM €ro 4YacTh), BBIOMpATh CIIOCOO pEUICHUsI C y4YETOM
HMCIOIIUX CsI  PECypcoB M COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMEeHTHPOBATh M KOPPEKTHPOBATHh BAapHaHTHI PEHICHUN C y4ETOM
HOBOH MH(pOpPMAaIINH.

CaMOKOHTPOJIb:
— BJAJETh cOcO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca
M pe3yJibTaTa pelIeHUsI MaTeMaTH4YeCKON 3a1a4u;
— TIIpeABHUJIETH TPYIHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTH IIpHU
pelIeHnN 3aJ1a4i, BHOCHUTH KOPPEKTHBBI B JIESITEIBHOCTH HAa OCHOBE

HOBBIX  OOCTOSITEILCTB,  HAMIEHHBIX  OMMOOK,  BBISIBJICHHBIX
TPYJAHOCTEM;

— OLICHUBaTh COOTBETCTBHE pe3yabTaTta JIESATEIILHOCTH
MOCTaBJICHHOW II€JIM W YCIOBUSAM, OOBSICHSATH  IPUINHBI

JOOCTHDKECHUSI WU HENOCTHOKEHUS 1IeJIM, HaXOJHUTh OIINOKY, JaBaTh
OICHKY NTPHOOPETEHHOMY OIIBITY.

[TPEAMETHBIE PE3YJIbTATBI

IIpenmeTHbIe pe3yJibTaThl OCBOCHHUsSI paboueil nporpaMmbl IO
MaTeMaTHKEe IMPEJICTABJICHbl 110 TojJaM OOYYEeHHsI B CIIEAYFOIINX
paszaenax mporpaMmbl B paMKax OTACJIbHBIX KypcoB: B 6 kitaccax —
Kypca «Marematuka», B 7—9 Kijlaccax — KypcCoOB
«Anredpa», «I'eomeTpus», « BeposiITHOCTb U CTaTUCTHKA.

PaszBuTHe 10ornyeckux MpeacTaBICHUN U HABBIKOB JIOTHYECKOTO
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MBILIJICHUS OCYIIECTBIISICTCSI Ha MPOTSDKEHUN BCEX JIET OOyYCHUS B
OCHOBHOM IIKOJIE B paMKax BCE€X Ha3BaHHBIX KYypPCOB.
IIpenmnomnaraercsa, 4YTO BBITYCKHHUK OCHOBHOW IIKOJBI CMOYET
CTPOUTH BBICKa3bIBaHMSI u OTpULIAHUS BbICKA3bIBAHUIA,
pacno3HaBaTh UCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUS, IIPUBOIUTH
IpUMEPbI U KOHTPHIPHUMEPHI, OBJIAACET MOHSITUSIMU: ONIPEICIICHUE,
aKcuoMa, TeopemMa, N10Ka3aTeJIbCTBO — U HAYUYHUTCS UCHOJIb30BaTh
UX TIPU BBIITOJIHEHUH yUYEOHBIX M BHEYUYCOHBIX 3ajad.
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PABOYASA TIIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 6 KJTIACC

LEJIW N3YYEHNWSA YUEBHOT'O KVPCA

ITpuopurerHpiMu 1edsIMU OOydeHHsI MaTemMaruke B 6 Kiaccax
SIBIJISTIOTCSI:

— npoaospkeHue (OPMHUPOBAHHS OCHOBHBIX MaTEeMaTHYECKHX
OOHATHH (aucno, BEITUYHHA, reoMeTpHuYecKas ¢urypa),
o0ecrneunBaroIrX IIPEEeMCTBEHHOCTh " IIEPCIIEKTHUBHOCTD
MaTEeMaTHIECKOTO 0Opa30BaHUS OOYJaArOIIINXCS;

— pa3BUTHEC HHTEIUICKTYAJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH
0o0y4aromMxcsi, MNO3HABAaTEIbHOW AaKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUHN, UHTEpeca K U3YUYEHHUIO MaTEeMaTUKH;

— TIoABeASHME OOyYarolIMXCsl Ha JIOCTYITHOM JUJIsl HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMaTHKH U OKPY KaIOIIET0 MUpPa;

— ¢opmupoBaHHEe PyHKIIMOHATIFHOM MaTeMaTUIeCKON
rPaMOTHOCTH: YMEHHS pacllo3HaBaTh MaTeMaTHYE€CKHE OOBEKTHI B
peanbHBIX >KM3HEHHBIX CHUTYalHsX, HPHUMEHSITH OCBOCHHBIC YMCHUS
TS peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a1ad,
HUHTEPOPETUPOBATH IIOJIYYEHHBIE pE3yJIibTaThl M OLICHUBATh WX Ha
COOTBCTCTBUC HpaKTquCKOI;’I cUuTyalnuu.

OCHOBHBIE JTMHUM COASPKaHUsI Kypca MaTeMaTuku B 6 kiaccax —
apudMeTHUYecKasi ¢ T€OMETpHYECKasi, KOTOpBIE pPa3BUBAIOTCS
MapaJuleJIbHO, KaXK/1as B COOTBETCTBUM C COOCTBEHHOI JIOTHMKOW,
OJIHAaKO, HE HE3aBUCHUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTe€ U
B3auMoJelcTBUM. Takke B Kypce MNPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTAMH aJIreOpbl U ONHCATEIbHON CTATUCTHUKH.

HNzyuenne apudmMeTHUecKoro marepuaja HadWHAeTCs  CO
CHUCTEMATU3allMM W PA3BUTHS 3HAHUNM O HaTypalbHBIX 4YHCHAX,
IIOJIy4YEHHBIX B HadajnbHOM mkose. IIlpu 3TOM coBeplieHCTBOBaHUE
BBIYHUCIIUTEIILHOW TEXHUKU U (DOPMUPOBAHUE HOBBIX TEOPETHYESCKUX
3HAHUK COYETAeTCsA C PasBUTHEM BBIYHUCIHUTEIIBHOU KyJIbTYypbl, B
YaCTHOCTH C OOyYeHHEM MpOoCTeHIINM npuéMaM HPUKHIKA U
OIIEHKM PE3yJIbTAaTOB BBIYHCICHHUN. V3ydueHHe HaTypaJbHBIX YHCEN
poJioJpKaeTcst B 6 Kiracce 3HaKOMCTBOM C HaYaJIbHBIMM TTOHSITUSIMU
TEOpUU JIEJIUMOCTH.

Jpyroii KpyITHBII OJIOK B COACPKAHUH apu(PMETUICCKON JTUHUH —
3T0 npobu. Hawamo wu3ydeHuss OOBIKHOBEHHBIX M JIECATHYHBIX
npobeii oTHeceHO K 5 Kiraccy. DTO TEpBBIA dTal B OCBOCHUH
Ipobeil, Korga NPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJICSIMU,
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MOHSTUSAMHU TeMbl. [Ipn 3TOM paccMoTpeHne OOBIKHOBEHHBIX JIpoOei
B TIOJTHOM OOBEME MPEAIIECTBYET M3YyUCHUIO IECATUYHBIX ApOOCi,
9TO IIEJIECOOOPA3HO C TOUKH 3PEHUS JIOTUKH HU3JI0KEHUSI UHNCIOBOU
JIMHUH, KOrJla MpaBuiia A€HCTBUN C AECATUYHBIMHA OPOOSMHU MOXXHO
000CHOBAaTh YK€ NU3BECTHBIMH AJIITOPUTMAMHM BBITIOJIHEHUS JEHCTBUN
C OOBIKHOBCHHBIMU JIPOOSIMU. 3HAKOMCTBO C JCCITUYHBIMHU APOOSIMHU
pacuiupuT  BO3MOXXHOCTH  JUJIsI TOHHMAaHHsS  OOyYaroIuMHUCS
MOPUKIATHOTO IPUMEHEHHSI HOBOW 3allMCH MNPU H3YYCHUHU JIPYTUX
MpEeIMETOB M TIPU MPAKTHYECKOM wucnojib3oBannu. K 6 kiaccy
OTHECEH BTOPOl »Tam B U3yYEHHHU ApoOel, Tae HDPOUCXOIUT
COBEPIICHCTBOBAaHUE HAaBBIKOB CpaBHEHHsI W IIpeoOpa3oBaHMs
JIpoOeil, OCBOEGHHWE  HOBBIX  BBIYHUCIWUTEIBHBIX  aJIlOPUTMOB,
OTTaYMBaHHE TEXHUKH BBIUMCICHUNH, B TOM YHCIE 3HAYCHUN
BBIPKCHUH, COAEPIKAIIMX U OOBIKHOBEHHBIC, U JICCITUYHBIC pOOH,
YCTAaHOBJIEHHE CBS3€M MEXIy HHUMH, pPacCMOTpEHHE MPUEMOB
pemieHust 3agad Ha Jpobu. B Hawane 6 Kilacca IIpOMCXOAUT
3HAKOMCTBO C MOHSITUEM MPOLIEHTA.

OCOOCHHOCTBIO H3YYECHHsI IIOJIOKHUTEIIbHBIX M OTPHUIIATEIbHBIX
4qHucesl SBJISETCA TO, YTO OHHM TakK)Xe€ MOTyT paccMaTpUBAThBCS B
HECKOJIbKO JTaroB. B 6 Kilacce B Hayaje M3y4YCHUS] TEMBbI
«ITonoxxuTenpHbIC U OTpULIATEIbHBIC YHCIa» BBIACISETCS MOATEMA
«Ilenble uncna», B paMKax KOTOPOH 3HAKOMCTBO C OTpULIATEIbHBIMU
4uCIaMU U JEHUCTBUSAMM C IOJOXUTEIbHBIMHU U OTPHUIATEIIBHBIMU
4HCJIaMU MPOUCXOJUT Ha OCHOBE COAEPKATEIBHOIO MOoAXoha. IDTOo
HO3BOJISIET HA JOCTYIIHOM YpPOBHE IIO3HAKOMHUTH Yy4alluXcs
HPAKTUYECKU CO BCEMH OCHOBHBIMH HNOHSATHUSMH TEMBI, B TOM YHUCIIE
W C TIpaBWJIaMH 3HAaKOB TpPH BBIIIOJHEHUH apHU(PMETHISCKUX
JercTBuil. M3yueHne pauuoHaNbHbBIX YHCENl HA 9TOM HE 3aKOHYUTCS,
a Oyzer IPOJOJDKEHO B Kypce anreOpnsl 7/ Kilacca, 4TO CTaHET
CIEAYIOIIMM MPOXOJAOM BCEX HOPUHUMMNHAIBHBIX BOMIPOCOB, TEM
caMbBIM pasAelIeHHEe TPyAHOCTEH obsierdaeT BOCIIpUATHE MaTepHuaa,
a pacmpedelieHHWe BO BPEMEHH  CIIOCOOCTBYET  NPOYHOCTH
MIpHUOOpPETaEMBIX HAaBBIKOB.

IIpu oOydyeHuUHM pelieHHI0 TEKCTOBBIX 3adad B 6 kiaccax
HCITOJIB3YIOTCSl apu(]PMeTHYecKrue NPUEMBI pelIeHUs. TeKCTOBBIS
3aJ1a4d, peraeMbie Ipu oTpabOTKE BBIYNCINUTEIILHBIX HABBIKOB B 6
KJIaccax, paccMaTPUBAIOTCS 3a4a4d CIEAYIOIIUX BHUJIOB: 3a4a4d Ha
JBMDKEHHWE, Ha  4YacTW, Ha  TIOKYyINKH, Ha  padoTry H
HPOU3BOUTEIILHOCTb, HA NPOLEHTHI, HA OTHOIIECHUS U OPOIMOPIIUH.
Kpome Ttoro, oOyuaromuecs 3HAKOMATCSA C TIPUEMAMH  PEIICHUS
3a7a4 1epebopoM BO3MOXKHBIX BAapHAHTOB, yd4arcs paboTarb ¢
nHOpMaITHEH, TpEeACTaBICHHONW B (hopMe TaOJIHUI WU JUATrPaAMM.

B pabGoueii mporpamMmme  NpeayCMOTPEHO  (QOpPMHUPOBAHHE
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MIPOTIEACBTUYECKUX aJIreOpanvdecKux IIpejcTaBiIeHnii. bykBa kak
CHUMBOJI HEKOTOPOrO HYHCIIa B 3aBUCHMOCTH OT MaTEMaTHYECKOTO
KOHTEKCTa BBOJMTCS ITOCTEIIEHHO. byKBEHHasi CHMBOJIMKA IIMPOKO
HCIIOJIB3YETCsl IIPEXK/IE BCETO IS 3alMcH OOIINX YTBEP)KIACHUM U
MpeUIoKEeHN,  (GopMys, B  YacTHOCTH  JUISI  BBIYHCIICHUS
TEOMETPHUUYECKUX BEJIMYHH, B KAaUECTBE «3aMECTHUTEIISD» JHCIA.

B kypce «Maremarukn» 6 kiacca IIpeJcTaBiieHAa HarsaHas
reoMeTpusi, HallpaBJICHHAsi Ha pa3BUTHE OOPA3HOro MBIIIJICHUS,
IIPOCTPAHCTBEHHOT'O BOOOPaKEHUSI, ©300Pa3UTEIIbHBIX YMEHUI. DTO
BaKHBIN 3Tall B U3y4YEHUH I'€OMETPHUH, KOTOPBIA OCYILECTBIISECTCS
Ha HarJsIJHO-PAaKTUYECKOM YPOBHE, OMNHPAETCsI HAa HArJISIAHO-
ob6pa3zHoe MbINIUIeHHE oOOydaromumxcs. boisbmmas poJib OTBOJMTCS
MIPaKTHYIECKOH JIesATEIIbHOCTH, OMBITY, SKCIIEPUMEHTY,
MozenupoBannio. OOydaromuecss 3HAaKOMSITCSI C T€OMETPUISCKUMU
(urypamy Ha NJIOCKOCTH M B IIPOCTPAHCTBE, C UX IMPOCTECUIINMU
KOH(MUTYypaIUsSIMHU, yuaTcs H300pakaTh WX HA HEJIWHOBAHHOW U
KJIeTYaTOU Oymare, paccCMaTpUBAIOT UX IIPOCTEUIIE CBOWicTBa. B
poliecce H3yUEeHHUS HAIrJISIAHON T'eOMETPHUU 3HAHWS, IOJIyUCHHBIC
oOydJalomuMuCcs B Ha4daJIbHOW IIIKOJIE, CHCTEMATH3UPYIOTCS U
pacmupsiroTCs.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo  y4yeOHOMY 1IUlaHy B 6 kjacce  W3ydaercs
UHTErpUpPOBaHHBIN npeaMmer «MaremMaTuka», KOTOPbIM BKIIOYAET
apudMETHUIESCKUNA MaTepHal W HAIJBIAHYIO T€OMETPHIO, a TaKKe
IPpONCACBTUYICCKUEC CBCIACHUSA U3 anre6p1)1, DJICMCHTHBI JIOTUKH H
Hayvaja ONucaTeIbHON CTaTHUCTHUKHU.

V4eOHbIH MJ1aH Ha U3YyYCHUE MAaTEMAaTHKH B 6 KjlaccaXx OTBOIUT HE
MeHee 5 ydeOHBIX YacoB B HEAECIIO0 B TEUYCHHE KaXKIOro TIoja
oOyueHwusi, Bcero He meHee 170 y4ueOHbBIX 4acos.

COINEPXXAHUE YYEBHOI'O KYPCA (I10 T'OJIAM OBYUEHU )
6 kiacc

Hamypansnsie uucna
ApudmeTndyeckne IOEHWCTBHS C MHOTO3HAYHBIMHU HaTypaJIbHBIMUA
YHCJIIaMHU. YucraoBeie BBIPAKEHUS, nOopsIAOK IICHCTBHH,
UCTHOJIb30BaHUE CKOOOK. lMcmosb30oBaHME TIPU  BBIYUCICHHAX
NEePEeMECTUTEIIBHOTO H COYETAaTEJIbHOTO CBOWCTB CIIOKCHUS |
YMHOXXCHHS, pacrpeeIuTenbHOTO CBOMCTBa YMHOXEHHUS.
OKpyTJeHue HATYyPAIBHBIX YHUCEI.
JenuTen v KpaTHBIC YHCIIa; HAUOOJIBIINN OOIINII ACIIUTEIIh U
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HauMCHBIIICC 06Luee KpaTHoO¢C. HCHI/IMOCTL CYMMBI U ITPOU3BCACHUA.
I[CJ'ICHI/IC C OCTaTKOM.

/lpoou
OOBIKHOBEHHAasA APOOb, OCHOBHOE CBOMCTBO ApoOHM, COKpamieHue

npobeti. CpaBHEHHE U yHopsimodynBaHue apodeit. Pemenne 3agaq Ha
HaXO0’KJACHUE YaCTH OT IISJIOTO M IICJIOT0 10 ero 4Jactu. JIpoOHoe
YHCII0 KaK pe3ynbTar AciicHus. [IpencraBiicHUEe ASCATUYHON NApoOH
B BHIE OOBIKHOBEHHOH JIpOoOW W BO3MOKXHOCTH IIPEJICTABICHUSA
OOBIKHOBEHHOM ApoOU B BHIE JeCATHYHOM. JlecsTuuHbie apodou u
METpUYECKass cucremMa wmep. ApudMeTHUYCCKHE ACUCTBUS H
YHUCJIIOBBIC BBIPAKCHUS C OOBIKHOBCHHBIMH U  JACCATHUYHBIMU
ApoOsiMU.

OtHomenne. JlelleHWe B JaHHOM OTHOIIEHWHW. Macmrao,
nponopuus. [IlpuMmenenue nponopumii Npyu peuieHuy 3ajad.

IlonsitTue npoueHrta. BpluucieHue npoueHTa OT BEJIUYUHBI U
BEJIUYMHBI 110 €€ NPOLEHTY. BrIpaxkeHre MPOLIEHTOB AECITUYHBIMU
npobsimu. PemeHne 3amad Ha TPONCHTHI. BBIpakeHWE OTHOIIICHUS
BE€JIMYUH B IPOLICHTAaX.

Ilonosicumensuvle u ompuyamenvHovle Yucaaq

IlonoxurenbHble U OTpULATEbHbIC yncia. Llensie uncna. Monyiib
qguciaa, TeOoMeTpHUYecKas  HHTEepIpeTanus MOIYJsS  Yucia.
MN300pakeHnue dYHucesl Ha KOOpAWHATHOW mpsiMoi. YwncioBbie
npoMexxyTku. CpaBHeHHE YHcesl. ApudmMeTHdeckue ISUCTBUST C
MOJIOKHUTEJIBHBIMU U OTPULIATEIIBHBIMH YU CJIaMH.

IIpssmoyronpHast ~ cucTemMa  KOOPAMHAT  HA  INIOCKOCTH.
Koopamnarer TOukm Ha IUIOCKOCTH, abcumcca W OpAWHATA.
TTocTtpoenne Touek u GUTYp Ha KOOPAUHATHOU TIIIOCKOCTH.

bykeennvie evipascenus

IIpumeneHnne OyKB IJIs 3alITMCH MAaTEMATHUECKUX BBIPAXKEHUM U
npegnoxxennii. CoiicTBa apupmMeTHIecKnx IeHCTBUN. BykBeHHBIC
BBIPAXKCHUA U YHUCIOBBIC ITOJACTAHOBKMU. ByKBeHHI)Ie pPaBC€HCTBA,
HaXO0KJACHUE HEU3BECTHOTO KOMITOHEHTa. Dopmylibl; (GOpMyJIIb
nepuMeTpa M IUIOIIAAM NOPsIMOYTOJIbHHUKA, KBajpara, OOb&éMa
napasuJiesienuiiea u Kyoa.

Pewienue mexcmoswsix 3adau

Pemrerne TEKCTOBBIX 3ajad  apUPMETHUYCCKUM CIIOCOOOM.
Penrenne normyeckux 3amad. Pemenue 3amad nepeOboOpom Beex
BO3MOYKHBIX BapHUAHTOB.

Penrermne 3amad, coaepiKalIux 3aBUCHMOCTH, CBSI3BIBAIOMIIHX
BCJIMYUHBI: CKOPOCTh, BpPEMs, PACCTOSHHEC, IIE€HA, KOJHUYECTBO,
CTOMMOCTB; IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThl. EnquHUIIbI
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U3MCPCHMUS: MacCcChblI, CTOUMOCTH, pacCcTosAHuA, BpCEMCHMU,
CKOpPOCTH. CBs3b MCXKAY CAUMHHUIaMHU HU3MCPCHUA Ka)KI[Oﬁ
BCIINMYUHBI.

Pemrenne 3a1ad, CBSI3aHHBIX c OTHOLIEHUEM,
HPONOPLUHOHAIBHOCTBIO BEJIMYMH, NPOLICHTAMU; peuieHue
OCHOBHBIX 33jla4 Ha APOOHWU NPOICHTHI.

Ornenka u IIPUKUIKA, OKpYTJICHUE pe3yibTara.

CocraBneHue OyKBEHHbBIX BBIPa>KEHHUH 110 yCIOBHIO 3a/1a4H.

IIpencraBiieHre MaHHBIX C MOMOIIBIO TaOJHUI W JHArPAMM.
CrosniGuaTeie MarpaMMbl: YTEHHE U ITOCTpOeHUE. UTeHne KPyroBbIX
JuarpaMM.

Haznaonasa zeomempus

Harnsinaeie npejcrasiieHusi o Gurypax Ha IJIOCKOCTHU: TOYKA,
npsimMasi, OTpPE€30K, Jy4, YIroj, JIOMaHasi, MHOI'OYTI'OJIbHUK,
4eTBIPEXYTOJNBHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.

BzammHOE pacrmosio)keHHe JIByX NOPsSIMBIX Ha IUIOCKOCTH,
napaJuieiIbHbIC npsiMbIC, MEePIICHIUKYJISIPHBIC npsiMbIC.
H3mepeHre pacCTOSTHUI: MEXIy JAByMsI TOYKaMH, OT TOYKH JI0O
OpsIMO; JIMHA MapIIpyTa Ha KBaJPpaTHOUW CETKe.

H3mepeHre W IMOCTPOCHHE YIJIOB C IMOMOIIBIO TPAHCIIOPTHUPA.

Buner TPEYTOJIbHUKOB: OCTPOYTOJILHBIH, MPSIMOYTOJILHBIN,
TYIIOYTOJIbHBIN; paBHOOEIPEHHBIIA, PaBHOCTOPOHHUH.
YeTbIpEXYTroJIbHUK, IpUMEPHI YEThIPEXYTOJIBHUKOB.

ITpssMOYTOJIBHUK, KBaJpaT: HWCHOJIb30BAaHUE CBOWCTB CTOPOH,
yrjioB, auaroHanei. l3oOpakeHue reomerpuydeckux ¢GUryp Ha
HEJTMHOBAaHHOW OyMare ¢ HCIOJB30BAaHUEM IIUPKYJISA, JIUHEHKH,
YTOJILHUKA, TpaHcnopTupa. [locTpoenus Ha knetyaTot Oymare.

ITepumerp w™mHOTOYTOJNBHHUKA. IloHsATHE TLIOHMIAIM (UTYPBHI;
eIMHUIIBI HW3MEpeHUsl 1uiomanu. lIpnOmmkéHHOEe wu3MepeHne
wromaau  ¢uryp, B TOM YHCJIE€ Ha KBaJpaTHOM CeTKe.
IIpnompkénHoe W3MEpeHue JUIMHBI OKPY’KHOCTH, IUJIOIIAIN
Kpyra.

CumMmeTpHs: [EeHTpaibHas, OCeBasi U 3€pKaJIbHAsE CUMMETpPHHU.
ITocTpoenne cMMMETPUYHBIX QUTYP.

Harmsimaele mpencraBieHHss O MPOCTPAHCTBEHHBIX (purypax:
napajuiejienuiies, Kyo0, mpusMa, nupamMuaa, KOHyC, LUJIHHApP, IIap
u chepa. HM3o0pakeHue NPOCTPAHCTBEHHBIX Guryp. IIpumepst
pa3BEPTOK MHOTOTPAaHHHUKOB, UWIMHIApa W KoHyca. Co3naHue
MoJieJIe TPOCTPAaHCTBEHHBIX ¢Guryp (M3 Oymaru, MpPOBOJIOKH,
MJIACTUJIMHA U JIP.).

ITousitTne o00BEMa; eguHUNBI uU3MepeHHuss o00BéMa. OO0BEM
IPsIMOYOJIBHOTO TTapajuieyienunesa, Kyoa.
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IUTAHUPYEMBIE ~ IIPEAMETHBIE ~ PE3VJIbTATBI =~ OCBOEHMII
PABOYEU ITPOI'PAMMBI KYPCA (110 TOJAM OBYUEHU )

OcBoeHme yyeOHOTO Kypca «MaremaTtruka» B 6 Kilacce OCHOBHOM
IKOJIBI  JOJDKHO  OOEecIledMBarTb  JOCTHDKEHHE  CIICOYFOIINX
MIPEIMETHBIX 00Pa30BaATEIBHBIX PE3YJILTATOB:

6 ki1ace

Yucna u éviuucnenusn

— 3HaTh W NOHUMAaTh TEPMHHBI, CBSI3aHHBIC C PA3IIUYHBIMU
BHJAaMH YHCEII M CIoco0aMH HX 3alWCH, MEPEeXOuTh (eciau 3TO
BO3MOYXHO) OT OJHOH (DOPMBI 3aITUCH YHCIIa K IPYTOif.

—  CpaBHUBaTh U yHOPSAOYMBATH IEJIbIE YHCJIA, OOBIKHOBEHHBIEC
M JeCSITUYHBIE JPOOH, CpaBHUBATH YHCJIa OJHOT'O M PAa3HBIX 3HAKOB.

—  BrpImosaHsATh, codeTass yYCTHBIE U NHUCbMEHHBIE HPUEMBI,
apudmeTnyeckrue NIeHCTBUSI C HATYyPAJIbHBIMHU W IIEJIBIMH YHCJIAMU,
OOBIKHOBEHHBIMH M JIECATUYHBIMU JPOOSIMH, ITOJIOKHUTEILHBIMU U
OTpULIATENbHBIMHU YHUCIAMMU.

—  DBplUHCIATE 3HAYEHUS] YHUCIOBBIX BBIPAXKEHUM, BBINOJIHATH
OpUKUAKY W  OLEHKY pe3yJbTarTa BBIYUCIEHHUIN;  BBIIOJHATH
npeoOpa3oBaHUsT YHUCIOBBIX BBIPQKEHHW Ha OCHOBE CBOWCTB
apu(PMETHIECKUX ACHCTBUM.

— COOTHOCHUTH TOUKY Ha KOOPJIUHATHON MPAMOIi C
COOTBETCTBYIOIIMM €H YHCIJIOM U M300paXkaTh YHCia TOYKaMH Ha
KOOPAMHATHOU IIPSIMON, HAXOAUTh MOJYJIb YMCIIA.
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— COOTHOCUTH TOYKH B MPSIMOYTOJFHOUW CHCTEME KOOPIAHHAT C
KOOpAMHATAMHU 3TOU TOYKHU.

— OprFJ'ISITI) LHCJIBIC 4YHuCila U OACCATHUYHBIC I[pO6I/I, HaXoauThb
OPUOIIMKEHUS YHCel.

Yucnosvle u OyKeeHHblEe GLIPAINCEHUS

— IMormMaTh W yIOTPEOIISATH TEPMHHBI, CBSI3AaHHBIC C 3aIUCHIO
CTEIeHH YHCIa, HAXOAUTh KBaJgpaT U KyO 4Hcia, BEIYUCIATh 3HAUCHUS
YHCIOBBIX BBIPAXCHUI, COIEPIKAIIINX CTEIICHU.

— ITomp30BaThCsT OpHU3HAKaMH  JICJIUMOCTH,  PacKIaIbIBaTh
HaTypaJ'II)HLIe qucJjia Ha HpOCTBIC MHOXHUTCIIN.

— ITonp30BaThesi MaciITaboOM, COCTABIISITH  MPOHOPIIHMUA U
OTHOIILICHUSI.

— Hcmonp3oBaTh OYKBBI JUISI OOO3HAYCHUS YHCEI TPHU 3aITHCH
MAaTEMAaTHYCCKUX BBIPAXKCHUN, COCTABIATh OYKBEHHBIC BBIPAKCHUS U
popmymnsr, HaXOIUTh 3HAUCHMUS OyKBEHHBIX BBIpa)KCHUH,
OCYIICCTBIISII HEOOXOIMMBIC TTOJICTAHOBKHU U TIPeoOpa3OBaHUs.

— HaxonuTe HEM3BECTHBIM KOMIIOHEHT PaBE€HCTBA.

Pewienue mexcmoswvix 3adau

— Penrate MHOTOMIArOBBIE TEKCTOBBIC 3a74a9M apU(PMETHICCKAM
CcIrocoooMm.

— PeH.IaTI) 3aga4u, CBJsI3aHHBIC C OTHOILICHUCM,
HpOHOpHI/IOHaI[BHOCTBIO BCJIIMYHH, HpOHeHTaMI/I; pemaTL TpI/I
OCHOBHBIC 33J]Ja4{ Ha JAPOOU U MPOIICHTHI.

— Penrate 3agadm, cojepiKaliue 3aBUCHUMOCTH, CBSI3BIBAOIIHC
BCJIIMYUHBI: CKOPOCTh, BpEMs, pPACCTOSIHHUE, I[ICHA, KOJMYCCTBO,
CTOUMOCTB; IPOU3BOAUTCIIEHOCTE, BpeMsl, 00bEMa paboThI, HCIIOTB3Y s
apu(METHYCCKUE JICHCTBUs, OICHKY, NPHUKHUIKY; IOJB30BaThCs
CIUHUIIAMU U3MEPCHHUS COOTBETCTBYIOIIUX BCIHYHH.

— CocTtaBasaTh OyKBEHHBIC BRIPAYKCHUS IO YCIIOBUIO 3aa4H.

— M3Brekars wHOOpPMAIIHIO, TPEACTABICHHYIO B TaOmWIlax, Ha
JIUHEWHOM, cronbyaroi Wi KpyroBou auarpaMmmax,
I/IHTepHpeTI/IpOBaTI) Hpe,Z[CTaBJ'IeHHBIe JAHHBIC, HUCIIOJIB30BaTh AJAHHBIC
OpH PEILICHUH 3a71ad4.

— IIpencraBnsaTe UHPOPMAIIMIO C MOMOIIBIO TAOJUII, JIUHCHHOMN
H CTOJIOYATOU Juarpamm.

Haznaonan zeomempusn
—  IlpuBoauth mpuUMEpbl OOBEKTOB OKPYXAIOIIETO0 MHPA,
uMerIux  (GoOpMy  HU3YyUYCHHBIX TI'€OMETPUYECKHUX IUIOCKHUX U
MPOCTPAHCTBEHHBIX (UTYp, NPUMEPbl pPaBHBIX M CHUMMETPHUYHBIX
¢uryp.
— M3o0pakaTh ¢ NOMOILBIO LUPKYJIS, JIMHEWKH, TPAHCIIOPTHPA
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Ha HEJIMHOBAaHHOW ™ KieT4aTroil Oymare W3ydeHHBIE IUIOCKHE
reoMeTpuieckue GUrypsl u KOHGUTyparui, CHMMETPUYHBIEC (DUTYPBHI.

— ITonp30BaThCs T€OMECTPUICCKUMHU ITIOHATHUAMMU PaBCHCTBO
(uryp, cuMMeTpus; HCHONBb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C
CHMMeTpHeﬁ: OCh CUMMETPUH, ICHTP CUMMECTPHHU.

—  HaxoauTe BeIWMYMHBI YTJIOB HM3MEPEHHEM C IIOMOIIBIO
TPAHCHOPTHUPA, CTPOUTH YTJbl 33JaHHOW BEJIMYHMHBI, ITOJH30BATHCS
Ipyu pelIeHnH 3ajad TIpagyCHOW MepoH YIJIOB; pacmo3HaBaTh Ha
JepTekax OCTPbIi, MPsIMOU, pa3BEPHYTHIN U TYyNON yIJIbL.

—  Bpmruucnsares QoMHY JIOMaHOM, IIEpUMETP MHOTI'OYT'OJIBHHKA,
MOJB30BAaThCA EOWHUIIAMH HW3MEPEHUSI [UIMHBI, BbIpa)KaThb OJHU
€IMHHUIIBI U3MEPEHUsI JJINHBI Yepe3 ApyTHhe.

—  Haxoaurs, HCITOIB3Y sl 4epTEKHBIC WHCTPYMEHTHI,
pacCToAHUuA: MEXKAY ABYMsS TOYKaMH, OT TOYKH I0 HpﬂMOﬁ, JJINHY
MyTH Ha KBaJIPATHOM CETKE.

— Brruucisare IJIOLIAaab duryp, COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, MCHOJIB30BaTh pa3OHMEHHEe Ha NPsIMOYTOJILHUKH,
Ha paBHbICe (QUIYpBl, JIOCTpaMBaHUE OO IPSIMOYTIOJIbHHUKA;
MOJIB30BAaThCSI OCHOBHBIMHU €IMHUIIAMH HW3MEPCHHS IUIOILAJIH;
BBIpaKaTh OJTHU €IUHUIBI U3MEPEHUS IUIOMIAAN Yepe3 ApyTHe.

—  Pacrno3naBare Ha MOAEISIX W HM300paXEHUSIX NHPaMHUIY,
KOHYC, HWIWHIpP, WCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, PeOpo,
rpaHb, OCHOBaHHUE, Pa3BEPTKA.

—  MHzoOpaxkarp Ha KJIeT4aTOH Oymare TIIpPSAMOYTOJIBHBIN
napaieNeIuIes.

—  Bpraucisate 006EM NPSIMOYTOJIBHOTO T1apajuielienumnena, Kyoa,
IIOJIB30BaThHC OCHOBHBIMH €IMHHUILIAMU U3MCPCHUS 06’LéMa; BbI

— Pemats HeclioXKHBIC 3aja4H Ha HAXO0XXJIEHUE IT'€OMETPHUYECKUX
BEJIMYMH B MPAKTUYECKUX CHUTYallHsIX.
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TEMATUYECKOE INNIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHNA)

6 knacc (He menee 170 )

HauMEHbIIIee 001Iee KpaTHOE.

Pasznoxxenue qucia Ha IIPOCTHIC
MHOXHUTCIIN. HCHI/IMOCTB CYMMBI Hu
IIPOU3BCACHUA. ,HeJ'IeHI/Ie C OCTAaTKOM.

PerieHue TEeKCTOBBIX 3aj1a4

YUCJIOBBIX BBIPAKEHUIl, NMPHUMEHATH
npuéMbl  NPOBEPKH  pe3yibTaTa.
Hcnosb30BaTh NpH  BBIYHCIEHHSIX
MepeMeCcTHTEIbHOEe M COYEeTaTeIhbHOE
CBOWCTBA CIIOXKEHUS U YMHOXEHHS,

pacrpeaennTeNbHoe CBOICTBO
YMHOKEHHUS OTHOCHTEJIBHO
CIIOXKCHHUS, CBOiCTBa

apu(pMEeTHIECKUX IeHCTBHH.

HUccaenoBath YHCJIOBBIC

Ha3Bann
e OcHOBHOE coJep:KaHue OcHOBHBIE BHIBI IeITEILHOCTH DJ1IeKTPOHHBIE
pa3iena 00y4aoUINXCst o0pa3oBaTebHbIE
(Tembi) pecypcsbl
Kypca (4HciI0
4acoB)
Hatypaab Apudmernueckne HNeHCTBHUS c BbINOJHATH apudmeTnyecKue https://resh. ed
Hble YHucaa MHOTO3HAYHBIMHU HaTypaJbHBIMHU neficTBUA c MHOT'03HaYHBIMH u. ru/
(30 w) qUCIaAMHU. YucroBbie BBIPAKEHUSI, HaTypaJbHBIMH YHCIAMH, HAXOAHMTH
HOpsiIOK  AEeWCTBUN,  MCIIOJb30BAaHUE 3HAYEHUs] YHCJIOBBIX BBIPAXKECHUU CO
ckoOok.  OkpyrieHue  HaTypaJbHBIX cKoOKaMu u 6e3 CKOOOK;
qucell. BBIYHCJIATH 3HAYEHUS BBIPAKCHUI,
Jenurenu u KpaTHbIE qucTa; COJEpIKAIINX CTEICHH. BLll‘IO.]'ll-lflTl:
HanOONbIIUNA oommit NEUTEND u NPUKUAKY W OHEHKY  3HATCHHH
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3aKOHOMEPHOCTH, MPOBOJIUTH
YHCJIOBBIC JKCIICPUMEHTHI,
BBIIBUT'aTh " 000CHOBBIBATH
TUNoTEe3bl.

®opMyIHPOBATH onpeaegeHust
JIeIUTENs M KpaTHOTO, HAnOOJIBIIIETO
00IIIEr0 AENUTENST U HAUMEHBIIETO
o0Imero KpaTrHOro, IIPOCTOTO |
COCTABHOTO YHCEJI; HCIIOJIb30BaTh
9TU NOHSATHUS MPHU PEIICHUU 3a]ad.
IpumeHaTH aJrOPpUTMbI
BBIYHCIICHUS HAWOOJBIIEro OOIIEero
JNCJIUTEINII U HauMEHBIIIEro OO0Iero
KpPaTHOTO JBYX YHCEJ, aJITrOPUTM
pa3oKeHUsT YHcia Ha TPOCThIC
MHOKHTEH.

HccaenoBaTs yCIoOBHS IETUMOCTH
Ha 4 u 6. HccaenoBarth, 06CyKIaTh,
¢opmynupoBaThr U 000CHOBBLIBATH
BBIBOJI O YETHOCTU CYMMEBI,
MPOU3BEACHU: TBYXUETHBIX YHCEI,
JIByX HEYETHBIX 4YMCIe, YETHOTO U
HEUYETHOI0 YHCell.

HccaenoBarh cBoOlicTBa
JIEIIMMOCTH CYMMBI M TPOHU3BEICHUS
qucell.

IpuBoauTh, NpPUMEPHI YHCET C

3aJJaHHBIMHA CBOWCTBaMH,
pacno3HaBaTh BepHbIE "
HeBepHbIe YTBEPKACHHS o

CBOIICTBaX  4YHCel, OINPOBEPraTh
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HEBEPHBIC YTBEPXKICHUS C ITOMOIIBIO
KOHTPIPHUMEPOB.

KoHcTpyHnpoBaTh MaTeMaTH4YeCKHE
NPE/UIOKEHHUS C TIOMOIIIBIO CBSI30K «H,
«HIIN», «ECIH..., TO...».

Pematn TEKCTOBBIC 3aja4y,
BIJTIOYAFOIIHE TOHSITHS IEJTUMOCTH,
apuPMETUICCKUM ciocoOom,
HCIOJIb30BaTh nepebop BCEX
BO3MOJKHBIX BapUAHTOB.
MoaeaupoBaTh  XOJ  pCLICHUS
3aJa4d  C IMOMOINBIO pHCYHKAa,
CXEMBbI, TaOJIHUIIBI.

IlpuBoaAUTS, pa3oupars,
OLEHUBATh DPa3JIUYHBIC pEIICHUS,
3alUCH PEIIeHUH TEKCTOBBIX 3a1a4

Kpurunueckn OLIEHMBATH
TOTyYEeHHBIH pe3yJbTaT, HAXOIUTh
OIINOKH, OCYUIECTBIISITh

CaMOKOHTPOJIb, IIPOBEPsisi OTBET Ha
COOTBETCTBHE YCIOBHIO

Harasana
A
reoMeTpusi
. lIpsaimbIe
Ha
TJIOCKOCTH
(7 )

ITepniennuKyIIsIpHBIC psIMEIE.
ITapannenbHble npsIMBbIE.

Paccrostane Mexxay AByMsI TOUYKaMH, OT
TOYKH OO0 TMPsIMOM, MJIMHA MyTH HAa
KBaJpaTHOM CETKe.

IIpumepsl IpsIMBIX B IPOCTPAHCTBE

Pacno3HaBarthb Ha uepTexax,
pHUCcyHKax ciydan B3aUMHOTO
pacmonoXeHust ABYX IPSIMBIX.

H3zob6paxaTs [ MOMOIIIb 0
YepPTEKHBIX HHCTPYMEHTOB Ha
HCEIIMHOBAaHHOU u KJIeTJ4aTou
Oymare nBe  IIepeceKaroIInecs
MpsIMBIE, nBe napajjieIbHbIe

NpsiMbIE, CTPOUTH psAMY10,

https://resh. ed
u. ru/




MEePIEHAUKYISIPHYIO JaHHOM.

IIpuBoauTh NpUMepPbI
TapaaenbHOCTH u
MEepPHNEeHIUKYIAPHOCTH TPAMBIX B
MPOCTPAHCTBE.

Pacno3znaBaTe B MHOIOYTOJIbBHUKaX
NEepHCHIUKYIAPHbIE )31
mapasiebHbIe CTOPOHBI.

HN306pakaTh MHOTOYTOJBHUKU C
rnapajuieJIbHBIMH,
HepIeHANKYIISIPHBIMHA

CTOpPOHaMH.

Haxoauts  paccrostHHEe  MEXIy
IBYMsI TOYKaMH, OT TOYKH [0
IPsIMOiA, JUTHHY myTH Ha

KBaJpaTHOW CeTKe, B TOM 4YHCIE
HCI0JIb3Ysl HH(POBBIE PECypChI

/Ipo6
u (32
1)

OOGBIKHOBCHHAsT JIpoOb, OCHOBHOE
CBOWCTBO  JApOOHM,  COKpalleHHue
npobeit. CpaBHeHHe u
YHOPSIIOYMBAHUE IPOOEii.

JecsaTnaHsie Ipodu u
MeTpHUecKasl CHCTeMa Mep.

Apudmerndyeckne  OEHCTBUS  C
OOBIKHOBEHHBIMU U JECSTHYHBIMU
IpOOSIMHU.

OtHowenue. JlejeHue B HAaHHOM
OTHOLIEHUH. Macmra0,
MPOTIOPIIMS.

CpaBHHBaTL H  yNOPSIA0YHBATH
IpoOu, BHIOGHPATH CMOCO0 CpaBHEHUS
Ipobeii.

IIpencraBiasiTh ACCATHYHBIE APOOH
B BHAE OOBIKHOBEHHBIX Apobel u

OOBIKHOBCHHBIC B BHU/JIC
JECATHYHBIX, MCIO0JIb30BAThH
JKBHBAJEHTHEIE npeacTaBJIeHUs

JIpOOHBIX YHCEJI IPU WX CPaBHEHHUH,
[IpY BBIYHCIICHUSX.

Hcnonb3oBaTh [eCATUYHBIC APOOH
Ipu nOpeoOpa3oBaHUU BEIUYUH B
METPUYECKOIl cucreMe Mep.

https://resh. ed
u. ru/

26




ITonsitne mnponenta. Bpluucnenue
MpOILIeHTa oT BCJIMYHUHBI u
BEJIUYHUHBI MO €€ MPOLCHTY.

Penrenue TEKCTOBBIX 3aj1ad4,
coJiep KaIuX APOOU U TIPOIICHTHI.

[IpakTuueckas pab6ora
«OTHONIEHNE JUITUHBI OKPY>KHOCTH
K e€iuamMeTpy»

BbinoHATH apudmernyeckne
HelcTBHSI C OOBIKHOBEHHBIMH U
JEeCSITUIHBIMU JPOOSIMHU.

Bpruucasate 3HA4YEeHUs
BBIPAXXEHUH, colieprKalnx
OOBIKHOBEHHBIE U  JIECSITUYHBIC
npobwu, BBIIOJIHATH
mpeoOpa3oBaHUs npo0eit,
BBIONpPaTHL cnoco0, NPUMEHATH
cBoiicTBa apudmeTnIecKux
AecTBUH Il pallMOHAIW3aluU
BBIYHCJICHU.

CocTaBJsSITh OTHOIIEHHS ¥ IPOTIOPIIUH,
HAXOJAUTh OTHOILIICHUE BEJINYHUH,
JIeTUTH BEJIUYUHY B TaHHOM
orHowmeHuu. Haxoaursp
JKCNEPUMEHTAIBHBIM NMYTEM
OTHOILICHUEUITMHBI OKPY)KHOCTH K &
nuaMerpy.

HuTepnperupoBath MacmTad Kak
OTHOIIEHHE BEIMYMH, HAXOAHUTh
Macmrad IiaHa, KapThl u
BBIYMCIISITH PACCTOSIHUS, UCIOIB3YSI
MacmrTal.

O0BSACHATDH, YTO TaKO€ MPOILEHT,
ynoTpeOisiTk  00OpOTHI peyu  Cco
CIIOBOM «IPOIEHT». BbIpaxkaTh
MPOLEHTEl B JpoOsix W apobu B
MIPOICHTAX, OTHOIIICHUE IBYyX
BEJIUYHUHB MPOIEHTAX.

BpIYHCAATh NPOLEHT OT 4YHCIA H
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YHUCJIO 10 ero npoieHTy. OKpyriasTh
npoOdu W TIPOLEHTHI, HaXOIUTh
MPUOIIKEHUST YUCEIT.

Pemate 3amaum Ha  4acTH,
MPOIEHTHI, MIPOIOPIIUH, Ha
HaxoXXJAeHue apodu (IpoieHTra) oT
BEJIWYUHBI M BEJIWYHUHBI 110 €&
npoon (IpoLeHTy), npoon
(mpoleHTa), KOTOPBIA COCTaBISET
OoJlHa BEJIUYUHA oT JpYTOi.

IIpuBoauUTS, pa3oupars,
OLeHUBATh pPa3JIMYHbIE pEUIeHUs,
3anucu peueHuit TEKCTOBBIX
3a1ay.

HN3BJiekaTh uHdopmanuio u3
TaOIIHIL u Harpamm,
WHTECPIPETUPOBATH TabNMUIHbBIC
aHHbIE, OMpenessITh Haumbombiiee
u HauMEHbIIIee u3

NpeACTAaBJICHHBIX NaHHBIX
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Ilpoooncenue

HasBanue
pasnea (TeMbl)
Kypca (4HCI0 4acoB)

OcHoBHOE coaepkaHue

OcHOBHBbIE BH/BI AeSITeILHOCTH
o0yyaroumuxest

DJIEKTPOHHbIE
o0pa3oBaTeIbH
bl€ pecypchl

Harasanas
reoMeTpHusi.
Cummerpust

(6

OceBasi cHMMETpUSI.
IlenTpanbHast cUMMeETpHSI.

TToctpoenue CUMMETPUYHBIX
duryp.

TTpaktuueckas pa6ora «OceBast
CUMMETPUS.

CumMMeTpusi B TIPOCTPAHCTBE

PacnoznaBaTte Ha  dWepTrexkax U
N300paXXeHUIX, U300paaThb OT PYKH,
CTPOUTH C IOMOIIBI0O HHCTPYMEHTOB
durypy (oTpe3ox, JIOMaHY1o0,
TPEeyTOJNBHUK, MPSIMOYTOJBHUK,
OKPY>HOCTB), CHMMETPUYHYIO JaHHOI
OTHOCHTEJIBHO NPSIMOM, TOYKH.
HaxoauTs mnpuMepbl CHMMETPUH B
OKpy>katomeM Mupe. MoaeanpoBaTh 3
Oymaru nBe (QUrypbl, CUMMETPUYHBIC
OTHOCHUTEIILHO pSMOM;
KOHCTPYHPOBAThH TeOMEeTPHUICCKHE
KOH(UTYpAIlMN, HCIOJIb3Yysl CBOICTBO
CUMMETPHHU,B TOM YHCIJIE C ITOMOIIBIO
U PPOBBIX PECYPCOB.

HccaenoBaTrh CcBOICTBAa H3YyYEHHBIX
¢uryp, cBsA3aHHBIE € CHUMMETpHEH,

HUCIONB3Y S SKCIIEPUMEHT,
HaOJIIOJICHUE, MOICJIUPOBAHHUE.

O00CHOBBIBATD, ONpoBepraTb c
TTIOMOIIBIO KOHTPIPHUMEPOB

YTBEPXKISHUSI O CUMMETPHUH QUryp

https://resh
.edu. ru/
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Boipaskenusic
oykBamu (6
1)

IIpumenenne OyKB JUISI 3alTUCH
MaTeMaTUYeCKUX BBIpaXKCHUH U

NPpeJIOKEHUH. bykxBeHHbIE
BbIpa>XCHU S u YHUCJIOBBIC
NOJCTAaHOBKHU.

bykBennsie paBeHCTBa,
HaxO0XXJICHUE HEHU3BECTHOI'O

KOMIIOHEHTa. DOpMYyJIbL

Hcnoab3oBaTh GYKBBI sl 0003HAYCHHUS
yucesl, MNPU 3alUCH  MaTEeMaTHYECKUX
YTBEPXKACHHUIH, COCTaBISITh OyKBEHHBIC
BBIPAXKEHHS 10 YCIOBHIO 3a/1a9H.

HccaenoBarhb HECCIIOXHbIC YHUCJIOBBIC
3aKOHOMEPHOCTHU, HUCIIOJIB30BaTh 6yKBI>I
JJII UX 3allrucCH.

BbIluucjiaaTb YHUCJIO0BOC 3HAYCHHUC

OYyKBEHHOTO BBIPQKCHHUS IPH 3aJaHHBIX
3HAYSHHSIX OYKB.

3anuceiBath (opmyabl: nepumerpa Hu
mIomaA  TNPSIMOYTOJbHHKA, KBaapaTa;
JUIMHBI  OKPY’KHOCTH, IUIOIIAAU Kpyra;
BBINOJHATL  BBIYUCIEGHHSI 10  3TUM
dhopmymam.

CocTaBiasaTrh (OpMYJabl, BBIPAXKAIOIINUE
3aBHCUMOCTH MEXITy BEIIMINHAMH:
CKOpPOCTB, BpEeMsl, pacCTOsHUE; ILIeHa,
KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOAUTEILHOCTh,  BpeMs, OOBEM

paboThl; BBIIIOJIHSTH BEIUYUCICHHUS 10 DTUM
dbopmyam.

Haxoaurtn HEWU3BECTHBIN
apu(PMETUICCKOTO ICHCTBUS

KOMIIOHCHT

https://r
esh.edu. r

u/
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Harasanas
reoMeTpHsi.
Durypbi

Ha miockoctu (14
)

YeTbIpEXYTOJIBHUK, MPHUMEPHI
4eThIPEXYTOJIBHUKOB.
IIpAMOyroapHUK, KBaJpar:
CBOMCTBa CTOpOH, YIJIOB,
OuaroHaJicH.

HN3mepenue YTIJIOB. Bunsr
TPEYTrOJIbHUKOB.

ITepumetp MHOTOYTOJIBHUKA.
ITnomane ¢durypsr. DopmMyist
nepuMerpa u nJjomanu
OpsIMOYTOJIBHUKA.
ITpubmmxénnoe U3MEpEHUE
momagn GuUryp.
ITpakTuueckas pabota

«Ilnmomane xkpyra»

N300paxkaThb Ha  HEJIMHOBAHHOU U
KJIeT4aTol OyMare ¢ HCIOJIb30BAaHUEM

9epTEKHBIX HHCTPYMEHTOB
4eThIPEXYTOIbHUKHI c 3a/laHHBIMHU
CBO¥iCTBaMH: c rnapajuieIbHBIMH,
NEPHNEHAUKYIIAPHBIMHU, PaBHbBIMHU
CTOpOHAMH, NPSAMBIMH YTJIaMH W Jp.,
paBHOOEIPEHHBIH TPEeyTOJIbHUK.
IIpennarate u  o0cyxkaaTe  cnocoObl,

AJITOPUTMBI TIOCTPOCHHUSI.
HccaenoBaTth, HCTONB3Ys SKCIIEPUMCHT,
HaOII0eHNEe, MOJCINPOBaHNUE, CBOMCTBA
MpsIMOYTOJIbHUKA, KBaJpaTa, pa3ouBaTh Ha

TPEYTrOJIbHUKU. OO60CHOBBIBATD,
onpoBepraThb c IIOMOILBIO
KOHTPIIPUMEPOB YTBEPKACHUS o
IPsIMOYTOIbHUKE, KBagpare,
pacno3HaBaTh BEpHbIE U  HEBEpPHBIEC
YTBEPXKISHUS.

H3mepssTb M CTPOUTH C  IOMOILIBIO
TPaHCHOPTHUpPA yIWIBI, B TOM 4YHUCIE B
MHOTOYTOJBHHUKE, CPpaBHUBATbL  YIJIBI;
pacno3HaBaTh OCTphIE, MpsAMbIE, TYIbIE,
pa3BEépHYyTbHIE YTJIBL. Pacno3naBars,
H300paxaTh OCTPOYTOJIbHBIH,
NPSMOYTOJIbHBIH, TYHOYTOJbHBIH,
paBHOOEIPEHHEIH, PaBHOCTOPOHHUMN
TPEyTOJIbHHKH.

BpIuMCJISAITH TIEPUMETP MHOTOYTOJBHHUKA,
MJI0Ialb MHOTOYTOJIBHUKA pa30MeHneM Ha

https://r
esh. edu. r

u/
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NpsIMOYTOJIBHUKH, Ha paBHBIE QUTYDHI,
HUCIIOJIb30BAaTh  METPUUECKHE  CIUHUIIBI
W3MEPEHUs AJIUHBI U MIOIIAIH.
Hcnoab3oBaTs npudauMkEéHHOE H3MepeHHE
JUIMH W IUIoImajed Ha kiaeTdaTtod Oywmare,
IpuOImKEHHOE H3MepeHne JUTHHBI
OKPY>HOCTH, TIIIOIMAAN KpyTra
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Ilpooonscenue

HasBanue
pa3nena (TeMbl) OcHOBHOE OcHOBHBIE BH/bI IeSITEIbHOCTH 00y4aI0OLIUXCS DJIEKTPOHHbIE
Kypca (4HMCJI0 4acoB) coepKaHne o0pa3oBaTe/bHbIE
pecypcbl
IoJoxuTe/ILHBIE U Llensre qucia. [IpuBoauTHL NpUMEpPBI  HCIOJb30BAHUA B https://resh. ed
OoTpULATEIbHBIE Monyib qucia, peanbHOU JKA3HU [TOJIOKHUTEITBHBIX u u. ru/
4yucia reoMeTpuUecKast OTpHULIATEIBHBIX YHCEI.
(40 v) UHTepIIpeTalus HM3o00paxkaTe I1enble YHUCIA, MOJT0XKUTEIbHbBIE
MonyJssi.  YucioBbIe W OTpUIlATE/IbHbIE YHCIa TOYKAaMH  Ha
MIPOMEIKYTKH. YHCIIOBOH MPSIMOi, MCMOJB30BATH YHCIOBYIO

IlomoxxurenbHBIE  ©
OTpHUIATEIIFHBIC
qucia. CpaBHeHHE
MOJNOXXKUTECIBHBIX U
OTpPHULIATEIABHBIX
quce.
Apudpmernueckue
JecTBUs c
MOJIOKHUTEIIBHBIMUA U
OTPHUIATCIIEHBIMHA
9UCIIAMH.

Penrenue
3ama4

TCKCTOBbIX

OPSIMYIO JJIs1 CPaBHEHUSI YHCEIl.
IIpuMeHaATH npasuJa
YHOPSAOYUBATH IEJBIC  YHCIIA;
MOJyJIb YHCIIA.
dopmynupoBaTh, NpaBHJIA
MMOJIOKUTEIIbHBIMU u OTpULIATEIILHBIMU
quciiaMd, HAXOJAUTHh 3HAYEHHS YHUCIOBBIX
BBIpQKCHHMH, coaep Kammx OEeHUCTBUS C
MOJIOKUTEIbHBIMU u OTpHUIATEIIEHBIMHU
qUCIIaMU.

IIpumensaTs cBOliCcTBA CJIOXKEHU ST u
YMHOXEHUST JJIsi TNpeoOpa3oBaHUsI CYMM U
IIPOU3BECACHUIL

CpaBHEHHS,
HAXO0AUTh

BBIYUCIICHUS C
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Ipencrasnenne ITpsmoyroneHnas OO0bsiICHATL W MJLUIIOCTPUPOBATH  NOHSITHE https://resh. ed
JaHHBIX cUCTeMa KOOpJAWHAT OpSIMOYTOIBHOM ~ CHCTEMBI  KOOpDAMHAT  Ha u. ru/
(6 u) Ha IUIOCKOCTH. IUIOCKOCTH, HCIOJIb30BaTh TEPMHHOJIOTHIO;
Koopauuarer  Toukm CTPOMTH HAa KOOPAWHATHOW IIOCKOCTH TOYKH
Ha IUIOCKOCTH, u  Qurypsl 10 3aJaHHBIM KOOpJIHHATaM,
abcrucca u HAXOJAMThKOOPJIUHATHI TOYEK.
opauHaTa. YuraTthk cTONOUYATHIE M KPYTOBBIE JMATPaMMBbI;
Cron6uaThie - HHTEPNPETHPOBATH JTaHHBIC; CTPOUTH
KPYTOBBIE cToJIOUaThIe AUArPAMMBI.
HarpaMMBL.
IIpakTnueckas
pa6ora «Iloctpoenune
JUarpaMm».
Pemrenune TekcTOBBIX Ucnoab3oBaTh nHpopmanuio,
3a7a4, CcoAeprKalluX NpPEJCTABICHHYIO B TabJMIax, HAa JuarpaMmmax
JTaHHBIE, JUIsl pelieHusi TEKCTOBBIX 3aJad M 3ajad u3
OpeACTaBICHHBIE B pearbHON >KU3HHU
Tadunax u Ha
auarpaMmax
Harasnas TIpsAMOYTOMBHBIH Pacno3naBarp Ha  deprexaxX, PpPHCYHKax, https://resh. ed
reoMeTpHsi. napassienenurnes, OMMCLIBATL  MUPAMUAY, HPUSMY, MHIMHAD, | y ry/
®urypsi Ky®, npusma, KOHyC, Imap, H300paxkaTh UX OT PYKH,
B npocTpancTe(9 1) nupamuza, KoHyC, MOAEJUPOBATh M3 Oymaru, IJIACTHIIMHA,
QMIMHAp, Wap u npoBonokn u aAp. IlpuBoauTH TNpHMepbI
chepa. 00BEKTOB OKpPYXKAIOIIETO MHpa, HMEIOIHUX
H306pakeHne (opMBI Ha3BaHHBIX TeIl.
IIPOCTPAHCTBEHHBIX Hcnonn3oBath TEPMHUHOJOTUIO: BEpIInHA,
duryp. IpumMeps! pebpo, rpaHb, OCHOBAHME, BBICOTA, PALUYC H

AUaMeTp, pa3BEpTKa.
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pa3BEpPTOK
MHOTOI'PaHHUKOB,
OUINHIPA U KOHycCa.

IIpakTnueckas

pabota «Co3anue
MoJeneun
MPOCTPAHCTBECHHBIX
puryp».

IToustue 00BbéMa,;
EJIMHUIIBI U3MEpPEHUs
00BEMA. O0BéM
MPSIMOYTOJILHOTO
rnapasieienurie/a,
KyOa, Gopmynbl
00BEMa

HN3yuars, HCIIOJIB3YSI IKCIIEPUMEHT,
HaONIoeHNe, HW3MEpPEHHe, MOJCITUPOBaHUE, B
TOM 4YHCJIE KOMIIBIOTEpHOE, U ONHUCHIBATH

CBOIicTBa HAa3BaHHBIX TeJ, BHIABJISTH CX0JCTBA
M pasjiM4Msi. MEXJy NUPaMHAOM M HPU3MOI;
MEXY UMIUMHIPOM, KOHYCOM M IIapOM.

Pacno3znaBath pa3BEPTKU NapajuieenuIiena,
Ky0a, IpU3MBI, MUPaMUIBI, KOHYyCa, HIINHIPA;
KOHCTPYMPOBATh NaHHBIE Tella U3 Pa3BEPTOK,
cozgaBate ux wMozgenu. Co3paBaTbh MogeIH

MPOCTpaHCTBEHHBIX  ¢uryp  (u3  Oymarwm,
IIPOBOJIOKH, IJIACTHUJIMHA U JP.)
H3mepsiTb Ha Mogeasax: JUIMHBL  pé0ep

MHOTOTPAaHHHUKOB, TUAMETP MIapa.
BeiBoauTh opmyay oO6bEMa MpsIMOYTOIBEHOTO

napajuiesienunesa.
Bbruncasartsb no dopmyaam: 00BEM
MPSIMOYTOJIBHOTO  IapajulejenuIiesia, Kyoa;

HUCIIOJIb30BaTh CIUHHUIBI H3MEpEeHHs 00bEMA;
BBIYHUCIATH OOBEMBI TEJI, COCTaBICHHBIX W3
KyOOB, MapajUIe/ICIIUNCA0B;, pemaTh 3aaadu C
peabHBIMU TaHHBIMHA

IToBTOpEHHE,
00001EeHNE,
cHCTeMAaTU3auus

(20 )

TToBTOpEHHE OCHOBHBIX
TOHSITUH

W METOJIOB KypcOB 5 1 6
KJIaCCOB,

006001IeHNE U
cucTeMaTu3alus

3HAHUM

BbIYHCAATH 3HAaUYEHUS! BBIpa’KEHUH,
coZepKalluX HaTypajbHbIC, LEJbIe,
MOJIOKUTEJIbHBIE U OTpHUIlAaTeJIbHBIC

quciia, OOBIKHOBEHHBIC U JIECSITUYHBIE Opodu,
BBITIOJIHSITh MPEOOpa3zoBaHUsl YUCEI U
BBIpAKEHUH.

BpiOuparb cnnocod cpaBHEHUs 4YHCEN,
BBIYHCIICHHUH,

https://resh. edu. r
u/
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NPUMEHSTH CBOICTBA apU(DMETHICCKUX
NEUCTBUH I

pauroHaIu3aluu BBIYUCICHUH.

PemaTth 3a1a4u U3 pealibHOM )XKHU3HU, MPUMEHSITH
MaTeMaTH4YeCKHe 3HAHUSA [ PEIICHUs 3a7a4 U3

IpYyTUX
MIPEIMETOB.

Pemats 3agaun pa3sHbIMH cioco6amu,
CPaBHHBATH, BHIOMPATH CIMOCOOBI PEIICHUS
3a7a4m.

OcyuecTBJISITh CAMOKOHTPOJIb BBIITOJTHIEMBIX
JIefcTBui

1 CAaMOTIPOBEPKY Pe3yJibTaTa BEIUMCICHUN

ITpu paspaboTke pabodell mporpaMMbl B TEMATHUECKOM TUIAHUPOBAHUHN HOJKHBI OBITh YUTEHBI BO3MOXKHOCTH
WCITIOJIB30BAHUSI  DJISKTPOHHBIX  (IM(POBBIX) 00pa30BaTEIBHBIX  PECYpCOB,  SIBISIONINXCS  ydeOHO-
METOAWYECKUMH MaTepruajiamMu (MyJIbTUMEIUWHBIE TPOrpaMMBbI, 3JIEKTPOHHBIC YYEOHHUKH € 3aJa9HUKH,
SIEKTPOHHBIE OMOIMOTEKH, BHUPTyaJbHBIC JIA00PATOPUH, HWTPOBBIE IIPOTPAMMBI, KOJUISKIIUU ITH(HPOBBIX
o0Opa3oBaTelBHBIX PECYpPCOB), HCHOIB3YEMBIMH I OOYYEHHs] ¢ BOCHHTAHHUSA PA3JIMYHBIX TPYyHI
MMOb30BaTEeIICH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BHJE M PEATHIYIOMHUMH JINTAKTHYIECCKUE
Bo3moxkHOCTH KT, coneprkaniie KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUU.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7 - 9 KJTACCBI

LEJIW N3YYEHNWSA YUEBHOT'O KYPCA

Anre0pa sIBISISTCS OJTHUM M3 OIIOPHBIX KYpCOB OCHOBHOM IITKOJIBI:
OHa oOecrieyuBaeT N3YyYCHHUC APpYyTrux JUCILUITIIINH, KakK
€CTECTBEHHOHAYYHOT'0, TaK U I'yMaHHUTApPHOI'O LIUKJIOB, €€ OCBOCHHE
HEOOXOAMMO JUIsl TIPOAOJDKEHUSI O0pa30oBaHHUsT M B IOBCEIHECBHOU
>)kn3HU. PazBurre y o0Oydwaromuxcsi Hay4dHBIX IIPEACTABJICHUH O
IIPOUCXOXKASHUH M  CYIIHOCTH ajredopanyeckux aOCcTpakiuii,
cnocobe  OTpaKeHHUsI MaTreMaTUYeCKOW HayKOWl  SIBICHUH U
MPOLIECCOB B MPHUPOAE U OOIIecTBE, POJIM MaTEMaTHYECKOTrO
MOJICJIMPOBAHUSI B HAYYHOM NMO3HAHUHM U B MPAKTHUKE CIOCOOCTBYET
(popmMupoBaHNIO HAYYHOTO MHUPOBO33PCHHS W KAaYE€CTB MBIIIUICHUS,
HEOOXOJAMMBIX JUIsl ajanTallid B COBPEMEHHOM HU(POBOM
oOmiecTBe. Nzyuenne anreopsl €CTECTBEHHBIM oOpazomMm
olecrieunBaeT pa3BUTHE YMEHHsI HaOIr01aTh, CPaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHHS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWUCTBHUSI W BBIBOJBI,
dopmynupoBatk  yTBepkAcHUsA. (OcBoeHHWE Kypca  aiureOpsl
obecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS] OOYYaroIInXcCs:
OHU WCIIOJB3YIOT JACAYKTUBHBIE W WHIYKTHUBHBIC PACCY>KIACHUS,
o0o0meHne W KOHKPETHU3aIlMIo0, a0CTparupoBaHHE W aHAJIOTHIO.
OOyuenne  anrebpe  mpeAronaraeT  3HAYUTEIBFHBIA  OOBEM
CaMOCTOSITEIbHOM IeSITeIBHOCTH o0y4aronmxcsi, OATOMY
CaMOCTOSITEJIBHOE PEIICHNE 3a71a4 €CTECTBEHHBIM 00OPa30M SIBJISICTCSI
peanu3anueil AeATeIbHOCTHOIO MPUHINNIA OOyUYEHUsI.

B crpykType mporpamMmbl y9eOHOTO Kypca «Anredpa» OCHOBHOU
IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COJEPIKATEILHO-METOINUECKHUE
TuHUK: «Hucna U BBIUYHUCICHUSY; «AINTEOpantdecKrue BBIPAKCHUS;
«YpaBHEHHsI M HepaBeHCTBa»; «DyHkumn». Kaxngas wu3 »>TuX
CoJ/IeprKaTeIbHO-METOANYSCKUX JTUHUN Pa3BUBAETCsI HA IIPOTSHKECHUHN
TpEX JIET U3y4YCHHUs Kypca, €CTECTBEHHBIM 00pa3oM MEeperuieTasich U
B3aUMOJICHCTBYSI C JIPyTMMH €ro JIMHUSMU. B Xo0J1e n3ydeHust Kypca
00y4aroImMMCsl TPUXOUTCSI JTOTHYECKH PacCy’KIaTh, UCIIOJIb30BaTh
TEOPETUKO-MHOYKECTBEHHBIN SI3bIK. B CBsI3M ¢ 3THUM LierecooOpa3Ho
BKJIIOYUTH B  IIpOrpaMMy  HEKOTOpPbIE  OCHOBBI  JIOTHKH,
IIPOHU3BIBAIOIIME BCE OCHOBHBIC pa3Jelibl MaTeMaTHYeCKOro
oOpa3oBaHUsSI M CHOCOOCTBYIOIIHME OBJAJICHUIO OOYyYaroIIUMHUCS
OCHOB YHHUBEPCAIBLHOTO MaTeMaTHYECKOTO s3bIKa. TakuM oOpaszom,
MOYXHO YTBEpXJaTh, YTO COJEpPXKATeJIbHOM W CTPYKTYpHOH
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OCOOEHHOCTBIO Kypca

«AnreOpa» SIBIISIETCSI €0 HHTETPUPOBAHHBIA XapaKTep.
Conepr>xanne nTMHAN «Yuciia 1 BEIYHUCIICHUS» CIIY>KUT OCHOBOM 115t
JanbHEHIIEr0o HW3Y4YEeHHUsI MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Y
00y4Jarommxcsl JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS
MOJIB30BATHCS aJTOpUTMaMU, a TaK>Xe MIPUOOPETECHUIO
IPpaKTUICCKHUX HABBIKOB, HeO6XOJII/IMI)IX JJIA HOBCCHHGBHOﬁ JKU3HU.
Pa3zBuTne mnDOHSITHSI O dYHCIIE B OCHOBHOH IIKOJIE CBSI3aHO C
pamroHaJIbHBIMU U HUPppallUOHAJIbHBIMHA YUCIIaMU, (bOpMI/IpOBaHI/IeM
MpPECTABICHUN O J€HCTBUTEIILHOM YHCJIE. 3aBEPIICHNE OCBOCHUS
YHCJIOBOM JIMHUM OTHECEHO K cTapueMy 3BeHy o0liero
oOpa3oBaHHS.

ConepxaHue IByX aJreOpanvyecKux JUHUH — «AJredpandeckne
BBIDOKCHUS» H «YpaBHEHHS ¢ HEPABEHCTBA» CIHOCOOCTBYET
(GopmupoBaHuio y 0OydalOmMXCsl MaTeMaTHYeCKOTo anrapara,
HEOOXOAMMOTO IJIs PpEemIeHus 3a7ad MATEMaTHKH, CMEXHBIX
IPEIMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX 3amad. B oOcHOBHOH
MIKOJIE y4eOHBIM MaTepHall rpyIIHupPyeTCs BOKPYT PAallHOHAIBHBIX
BBIpaKEHUH. AnreOpa JAEMOHCTPUPYET 3HA4YCHHE MaTeMaTHKH
KaK sI3bIKa JUIS IIOCTPOCHHUSI MAaTEMAaTHYECKHUX MOJIEJIEH, ONMCAHUS
MPOIIECCOB M SBICHHUHN peanbHOro Mupa. B 3amaum oOyueHHs
ajgreOpe BXOIST TaKKE JalbHEHIee Pa3BUTHEC AJTOPUTMHYCCKOTO
MBIIIJICHU A, HCO6XO)11/IMOFO, B YaCTHOCTH, JId OCBOCHHA KYypcCa
I/IH(l)OpMaTI/IKI/I, " OBJIAJICHUC HaBbIKaMHU ACAYKTUBHBIX
paccyxnenuii. [Ipeobpa3zoBaHre CUMBOJIBHBIX (POPM BHOCUT CBOM
crienupUUECKU BKJIaJI B pa3BUTHE BOOOpaXKeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPYECTBY.

Copepxanne (pyHKIIMOHAIFHO-TpadUUECKOl TUHUN HAIeJICHO Ha
MOJIyYCHHUE ITKOJFHUKAMU 3HAHHUA O (QYHKIUSIX KaK BaKHEHUIIIEH
MaTeMaTHYEeCKOW MOJENHW JUIsl ONWCAaHWUSI M HMCCIEIOBAaHMUSA
pa3sHOOOpa3HBIX MPOIECCOB W SBJICHHN B IIPUPOJEC U OOIIECTBE.
HN3yuyenue »9STOro Marepuajia  CIIOCOOCTBYET  Pa3BUTHUIO Yy
O6y‘-laIOH_II/IXCH YMEHUS UCITIOJIB30BaTh pPa3JIUMYHBIC BBIPA3HUTCIbHBIC
cpeacrBa A3blKa Mare€éMaTUKHU — CJIOBCECHBIC, CHUMBOJIMYCCKHEC,
rpaduydeckre, BHOCHT BKJIaJl B (OpPMHUpPOBAHUE IPEACTABICHUI O
PO MaT€MaTUKHU B Pa3dBUTHUHU ITUBUJIN3AllUU U KYJIbTYPHbI.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo yyeOHOMY milaHy B /—9 kiaccax uU3ydvaeTcs ydeOHBIH
Kypc «AnredOpa», KOTOPBII BKIIOYAET CIICAYIOIINE OCHOBHBIC
pa3zneinst COJZIep KaHUS: «Hwucna u BBIYHCIICHUS,
«AnreOpandecKue BBIPAXKCHUS», «YPaBHEHHUsI U HEPaBEHCTBA»,
«DyHKLIIN.
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V4eOHBIN TJTaH Ha W3y4YeHHe anreOphl B /—9 KitaccaX OTBOJUT
He MeHee 3 y4eOHBIX YacOB B HEACTIO B TEUYCHHE KaXKJIOro roja
oOyueHwusi, BCero 3a Tpu roja o0ydenuss — He meHee 306 y4ueOHbIX
9acoB.

COZEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBbYYEHN )

7 knacc

Yucna u eviuucnenusn
PanmonanbHble 4yncIia

Jpobu 0OBIKHOBEHHBIC U JCCATUYHBIC, IEPEX0/] OT OTHONU (GOPMBI
3anucu apobeit Kk apyroii. [ToHsTHE palliOHAIBHOTO YHCIa, 3alUCh,
CpaBHEHHE, yHIopsA0YUBaHNUE panuoHaIbHBIX 9UCEIL.
ApudmernuecKkue OeHCTBHUSA C pallMOHAILHBIMHA duciamMu. Perienue
3a71a4 U3 peaJlbHONW NMpaKTHUKH HA YacTH, Ha JPOOH.

CreneHb C  HaTypaJdbHBIM  IOKa3aTeJIeM: onpesescHue,
npeoOpa3zoBaHUE BBIPAXKCHUM Ha OCHOBE OIIPEJCIICHUS, 3aIliuch
Oospmmx uwmcelt. [IponeHTsl, 3anmuch NMPOLIEHTOB B BHJE JIPOOU U
JIpoOH B BHJIE MPOLIEHTOB. TpW OCHOBHBIC 3aJa4yd Ha IPOLCHTEHI,
pemieHne 3amad u3
pearrHON MTPAKTHKH.

IIpuMmeneHne IpU3HaAKOB ISTUMOCTH, Pa3JI0KECHHUE Ha
MHOYXUTEJIN HaTypPaJIbHBIX YHCEII.

PeampHbIe 3aBUCUMOCTH, B TOM YHCJIIC TIpsiMasi U1 oOpaTHast
OPONOPIIHOHAIBHOCTH.

Anzebopauueckue eviparcenus

IlepemeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUSI C IIEPEMEHHOM.
Jonycrtumele 3HAYEHUsI NEPEMEHHBIX. IIpencraBnenue
3aBUCHUMOCTH ME@X/y BEJIWYMHAMH B BUjAe (popmyibl. BeramcieHus
no  ¢opmynam. IIpeobGpazoBanne  OYKBEHHBIX  BBIPAXKCHHU,
TOXJICCTBEHHO paBHbIC BBIPAKCHMSA, IIpaBUila IIPEOOpPA3OBaAHUS
CYMM M IIPOU3BEICHUN, Ipa-

BUJIa PACKPBITHSI CKOOOK U IIPUBEACHUSI IT0JIOOHBIX ClIaracMbIX.

CBolicTBa CTEINIEHU C HAaTypaJIbHBIM ITOKa3aTeJIeM.

OpnHouniensl U MHorowieHsl. CteneHb MHorouseHa. Clo’keHHUe,
BBIUYMTAHUE, YMHOXXEHHE MHOTO4YJIEHOB. DOpMyJbl COKPAIIEHHOTO
YMHOXEHHUsI: KBaJpaT CyMMBI M KBaJapaT pa3HocTU. Dopmyia
Pa3sHOCTHU KBaJpaToB. Pa3no)keHue MHOrO4JIE€HOB Ha MHOKUTEIH.

Ypasnenusn

VYpaBHEeHHE, KOpPEHb YypaBHEHUs, MpaBHia IpeoOpa3oBaHMs
YpaBHEHUsI, PABHOCUJIBHOCTh yPaBHEHUM.

JluneliHoe ypaBHEHHE C OJHOM IEPEeMEHHOM, YUCIO KOpHeEeH
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JIMHEWHOTO  ypaBHEHMsI, pCEIIEHUE  JIMHEWHBIX  ypaBHEHHUM.
CocraBineHne ypaBHEHHI MO YCIOBHIO 3a1a4d. PenieHrne TeKcTOBBIX
3aJ1a4d C IOMOIIbIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMsI IIEpEMEHHBIMH U ero rpadHk.
Cucrtema AByX JIMHEHWHBIX YpaBHEHHIl C JABYMs II€PEMEHHBIMU.
Pemenne cucrem ypaBHEHHII CIOCOOOM MOJICTaHOBKHU. IIpumepsl
peuIeHnusl TeKCTOBBIX 3a/1ad C MOMOIIBIO CHCTEM YpPaBHEHHIA.

Koopaunatel u rpaduku. OyHKINU

Koopaunara Toukum Ha 1npsMol. YwuciaoBble NPOMEXKYTKH.
PaccrosiHne Mexxay AByMsl TOUKaMH KOOPAWUHATHON HPSIMOM.

IIpsimoyronpHasi cucrema koopauHat, ocu OX u Oy. Abcuucca u
OopJIMHaTa TOYKH Ha KOOPAWHATHOH tutockoctu. [Ipumeps! rpadukos,
3a7aHHbIX (popMynamu. UreHre rpadMKOB peabHbIX 3aBUCUMOCTEN.

TMonsitue pynkiumn. I'padux pyukuun. CroiicrBa dyHkuuii. Jlnuneii-

Hast pyHKIMs, € rpaduk. ['padpuk pynknuu y = |x|. ['paduueckoe

pelLIeHUe JIMHEWHBIX YPaBHEHUH U CUCTEM JIMHENUHBIX YPABHEHUM.

8 xiacc

Yucna u evtuucnenus

KBanpartHuseiii KopeHb U3 yncna. [loastne 06 uppamoHaILHOM
qucie. JlecATUUHBIE OPUOMIDKCHUS HPPANUOHAIBLHBIX  YHCEIN.
CpoiicTBa apu(PMEeTHUYECKHX KBaJApaTHBIX KOpPHEHM ©W  HX
NpUMEHCHHE K NOpeoOpa3OBaHUIO YHCIOBBIX BBIPpAKEHUNH U
BBIUHCJICHUSIM. JleficTBUTEIbHBIE YHCIIA.

Crenenb Cc HenbIM TokaszareneM u e€ cBoiictBa. CraHaapTHas
3aruch 4ucia.

Ancebpauueckue ewviparxcenus

KBagparHbiil TpEXuiieH; pa3jIo)KeHUE KBAaJApPAaTHOrO TpéXuieHa Ha
MHOYHUTEIIH.

Anrebpanyeckasi ApoOb. OCHOBHOE CBOWCTBO aJreopanvdecKoin
poou. Crnoxenue, BBIUUTAHHUE, YMHOYEHHE, JieeHne
anreOpandecknx ApoOeii. PamuoHanbHBIE BBIpQXEHHS H  HX
npeoOpa3oBaHHe.

Ypasnuenusn u nepagencmea

KBanpartnoe ypaBHeHME, (OpMYyITa KOPpHEH KBaAPATHOT O YPaBHECHUSL.
Teopema Buera. Pemienue ypaBHEHUM, CBOASIINXCS K JIMHEMHBIM U
kBazpaTHbeIM. [Ipocreiimmne npoOHO-paOHAIIBHBIE YPAaBHEHHUS.

I'pacduueckast mHTEpIIpETALsl YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CHUCTEM JIMHEWHBIX YpaBHEHHUU C AByMs nepeMeHHbIMU. [Ipumepsl
pEILIEHNsI CUCTEM HEIMHEHHBIX YPAaBHEHHUH C ABYyMsl IEPEMEHHBIMU.

Permienne TEKCTOBBIX 3ajiad alireOpanvecKuM CIIOCOOOM.

YuciioBele HEpaBeHCTBA U UX cBoMcrBa. HepaBeHCTBO ¢ oxHOU
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HEePEMEHHOM. PaBnocuibHOCTH HEpPaBEHCTB. Jluneiinbie
HEpaBeHCTBA C OJAHOM mnepeMeHHOW. CHCTeEMBl JIMHEWHBIX
HEPABEHCTB C OJHOI IEPEMEHHOM.

Dynkyuu

IMousatne ¢yakamu. OOGHACTF OIpeneIeHus] W MHOXECTBO
3HadeHNN QyHKIMHA. CriocoOnI 3amaHust (QyHKITHHN.

I'paduk dyaxkouu. UreHue cBOUCTB GyHKIHH 110 €€ rpaduky.
IMTpumeps! rpadukoB QYHKIHI, OTPAKAIOUINX peaJibHbIC MTPOIIECCHI.

DyHKIINH, OMUCHIBAIOIINE NIPSIMYIO U OOpaTHYIO NPONOPIIHOHATBHBIC
3aBHCHUMOCTH, UX TpaduKu.

Gyukupn Y = X%, y = X3,y =X, y = |xl.

I'padmueckoe pemeHne ypaBHCHUNW U CHCTEM ypPaBHEHUM.

9 kimacc

Yucna u evluucieHus
JleiicTBUTENIBHBIC YUCIIA

PammmonanbHbIe YHCIIa, HUppadOHAJIFHBIC YHCIA, KOHEYHBIC U
OECKOHEYHBIE AECATHYHBIE IpoOW. MHOXXECTBO JIEHCTBUTEITBHBIX
YHCell, ACUCTBUTEIIbHBIC 4YHCJIA KaK OCCKOHCYHBIC [ICCATHYHBIC
apo6u. B3anMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
JAEUCTBUTENBHBIX YUCE U KOOPAUHATHOU HPSIMOM.

CpaBHEHUE JCHCTBUTEIBHBIX 4HcCel, apudMEeTHUYECKHUe JIeHCTBUS
C IleﬁCTBHTeJ'IbeIMH qHUCJIIaMHU.

W3mepenns, TpUOIMKEHNS, OLEHKH

Pa3smepsl  OOBEKTOB  OKpY’XKAIOIIErO0  MHpa, UIMTEIBHOCTH
IIPOLIECCOB B OKPY>KAIOIIEM MHpE.

ITpubnm>xéHHOE 3HAaUCHUE BEITNYUHBI, TOYHOCTH ITPHUOIIM>KEHUSI.
Oxkpyrienue uncen. [Ipuknaka n oneHKa pe3yJIbTaTOB BBIYUCICHUHN.

Ypagnenus u nepasencmea
YpaBHEHHUS C OJHON IEPEMEHHON

JIuneliHoe ypaBHeHue. PenieHue ypaBHEHUI, CBOISAILIUXCS K
JIMHEWHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHUI, CBOJSIIUXCS K
KBagpaTHeIM. buksanparHoe ypaBHeHue. Ilpumepsl pemenus
YpaBHEHUN TpeTbel U 4YeTBEPTON CTENEHEW pas3yIoKEHUEM Ha
MHO>KHTEIIH.

Pemrenne ApoOHO-parMOHaIBHBIX YpaBHEHUU.

Pemenne TeKCTOBBIX 3a/1a9 aJlreOpandecKUM METOJIOM.

CucreMsl ypaBHEHHI
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VYpaBHEeHHE € ABYyMsI IIEPEMEHHBIMH U ero rpaduk. Pemenwue
CHUCTEM JBYX JHWHEHUHBIX YPAaBHEGHHUM C JBYMSI IICPEMEHHBIMH.
Pemienune cucrem AByX ypaBHEHHM, OHO U3 KOTOPBIX JUHEWHOE, a
Ipyroe — BTOpOM cremneHu. | paduyaeckas mHTEpHpeTanusi CHCTEMBI
YpaBHEHHH C ABYMs IIEPEMEHHBIMH.

PenteHue TEKCTOBBIX 3a7ad ajJreOpandecKUM CIIOCOOOM.

Hepasencrsa

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Perienne nuHENMHBIX HEPABEHCTB C OAHOU nepemMeHHoU. Penienue
CHCTEM JIMHEWHBIX HEPABEHCTB C OJHON nepemeHHoW. KBaapartHbie
HepaBeHcTBa. ' padrueckast UHTEpHIpeTaUsI HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMsI I€PEMEHHBIMHU.

Dynkyuu
KBanpartuanas pyukuus, e€ rpaduk u cBoiictBa. [lapadoia,
KOOPIMHATHI BEPIIUHEBI ITapadoiIbl, OCh CHMMETPHH apadoJIbl.

I'paduku pyHKIMI:
y =kx, y = kx + b, y:%,y =,y =X , Y=|X| u ux csoiicTsa.

Yucnoevle nocneoosamenbHocmu

Omnpepienienne 1 CrocoObl 3aJaHMs YHUCIIOBBIX MOCIEOBATENLHOCTEH

ITomsiTHIE YHUCIIOBOU IIOCJICIOBATEJILHOCTH. 3aganue
MOCIEIOBATEIIFHOCTH PEKYPPEHTHON (GopMynoil u (popmynoi N-ro
yJjieHa.

Apupmernueckas 1 TeOMETPUYECKas MPOTPECCUH

Apudmerndeckast 1 reoMeTprudecKasi nporpeccuu. @opmyJibl N-TO
wieHa apu@METHYeCKOW M T'eOMETPUYSCKON HpPOrpecCHii, CyMMBbI
NepBBIX N YJICHOB.

M3ob6pakeHue 4YiICHOB apU(PMETHYECKONH U TI'COMETPHYCCKOM
OpOrpeccul TOYKaMU Ha KOOPJMHATHOW MJIIOCKOCTHU. JIMHEWHBIN U
IKCIIOHEHIIUAIBbHBIN pocT. CII0KHBIE MPOLIEHTHI.

TIAHUPYEMBIE TIPEJIMETHBIE PE3YJILTATHI OCBOEHUS
TIPUMEPHOMPABOYEN ITPOI'PAMMBI KYPCA (ITO TOIAM
OBYUEHUS)

OcBoeHre y4eOHOTO Kypca «Anrebpa» Ha YpPOBHE OCHOBHOIO
obmrero  oOpa3oBaHHs  JIOJDKHO  OOECHCYHBATH  JIOCTHIKCHHC
CIICYIOIIUXIIPEAMETHBIX 00pa30oBaTeIbHBIX PE3yJIbTATOB:

7 kiacc

Yucna u evluucnenusn
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— BemonnsaTe, coderass yCTHBIE W IIMCHbMEHHBIC HPHUEMBI,
apudMeTHIeCKre IeUCTBUSA C PAUOHAIBHBIMA YHUCIIAMH.

— HaxoguTh 3HaYeHHsI YHCIOBBIX BBIPAXKEHHUN; HNPHUMEHSTH
pa3HooGpa3Hbie CrocoObl U MTPUEMBI BHIYHUCIICHUSI 3HAYCHUH APOOHBIX
BBIPKCHU, COJIEp)KAILMX OOBIKHOBEHHBIE U JIECATUYHbBIC JPOOH.

— IlepexonuTh OT OaHOW (OPMBI 3alMCH YHCENI K JApyrou
(nmpeoOpa3oBbIBaTh  JCCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITHYHYIO, B YacCTHOCTH B OECKOHEUYHYIO
JICCATUIHYIO OPOOB).

— CpaBHUBaTh W YIOPSIOYMBATH PallMOHAJIbHBIC YHCIIA.

— OKpyTIITh YHCIIA.

— BBIIOTHATE MPUKUAKY U OIICHKY pPe3yiabTaTa BRIYUCICHUM,
OLIEHKY 3HAUYE€HUMH YUCIJIOBBIX BBIPa’KE€HUI. BBINOIHATE 1eHCTBUS CO
CTEIEHSIMU C HaTypaJIbHbIMU MOKA3aTEJISIMU.

— IIpuMeHsiTh MNpPU3HAKU  ACJIUMOCTH, pPa3jIOKEHHE  Ha
MHOXXHATCIUHATYPaIbHBIX UHCEII.

— Pemnrate TIpakTHKO-OpMEHTUPOBAHHBIC 3a/add, CBSI3aHHBIE C

OTHOIIIEHUEM BEJIMYMH, IPOMOPIIUOHATEHOCTHIO BEJIMYHH,
MIPOLICHTAMH; WHTEPIPETUPOBATE PE3yIbTAaThl PEIISHUsI 3aaa4d ¢
y4€TOM OTpaHHUYEHUH, CBsI3aHHBIX co CBOMCTBaMM

paccMaTpuBaeMbIX OOBCKTOB.

Ancebpauueckue ewvipajrcenus

—  Hcnonp3oBath anredpanvecKyro TEPMHUHOJIOTHIO u
CUMBOJIMKY, TIPUMEHSITH €€ B MpPOIlecCe€ OCBOCHHUS Yy4eOHOTO
MaTtepuasa.

—  Haxoaurtps 3HaueHUs1 OyKBEHHBIX BBIPKCHUH IPU 3aJIaHHBIX
3HAUCHUSAX [IEPEMECHHBIX.

—  BemonHaATe  TpeoOpa3zoBaHUsI  [EJIOTO  BBIPKEHUS B
MHOTOYJIEH MPHUBEACHUEM MOJOOHBIX CJlara€MbIX, PaCKPBITHEM
CKOOOK.

—  DBbpIIonHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH WU
MHOTOYJIEHa HAa MHOTOWIEH, IPUMEHSITh (POPMYJIbI KBagpara CyMMBbI
M KBagpaTa pa3HOCTH.

—  OcyuiecTBiIsATh pa3IOKEHUE MHOIOYIEHOB HAa MHOXXHUTEIH C
TMOMOIIBIO BBIHECEHUS 332 CKOOKH OOIIET0 MHOXHTEIS, TPYIITUPOBKHU
cllaraeMsIX, IPUMEHEHHUs] POPMYIT COKPAIIEHHOTO YMHOKEHUSL.

—  IlpumensaTs npeoOpa3zoBaHUs MHOTOYIECHOB JJIsl PELICHUS
Pa3siaMUHBIX 33Ja4  HU3 MaTreMaTHUKH, CMEXKHBIX IIPEIMETOB, U3
pearbHOU NIPAKTUKU.

— Hcnonp3oBarh  cBOWCTBA CTENEHEH C  HAaTypaJbHBIMU
IoKa3zaTessiMH JUIsl IPeoOpa3oBaHUsl BbIPAXKCHUI.

Ypagnenus u nepasencmea
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—  Pemarp JuHEHHBIE YypaBHEHUST C OJIHOM NEPEMEHHOM,
OpUMEHsAsl TIpaBUiIa Mepexola OT MCXOJAHOTO YPaBHEHUsS K
paBHOCHWIBHOMY eMy. IIpoBepsTh, SBIIE€TCS JIM YHUCIO KOPHEM
YpaBHCHHUS.

—  Ilpumensite rpaduyeckre METOAbI IIPU PEIICHUH JIMHEWHBIX
YpPaBHEHUU U UX CUCTEM.

—  IlonGupates mpuMepbl Hap YHUCEN, SIBISIOUIAXCS PEIICHUEM
JIMHEWHOTrO ypaBHEHMUS C AByMs II€PEMEHHBIMU.

— CTpouTh B KOOPAWHATHOHM INIOCKOCTH TpaduK JIMHEHHOIO
ypaBHEHHUSI C JABYyMsI NEpPEMEHHBIMU; TIOJB3YsICh  TI'padHKOM,
OPUBOJUTH IPUMEPHI PELICHUS YPaBHEHUSI.

—  Pemarp cucremsl AByX IJIMHEHMHBIX YpPaBHEHHUH C JIByMs
IEepEMEHHBIMH, B TOM YHCIE Ipa]puIecKH.

— CocTaBisTh ¥ peliaTh JUHEHHOE YpaBHEHNE HIIH CHCTEMY
JMHEHHBIX ypPaBHEHHUH 1O YCJIOBHIO 3aa4H, HHTEPIIPETUPOBATH B
COOTBETCTBHHM C KOHTEKCTOM 3aJa4d MOJTYUYEHHBIN pEe3yJsIbTar.

Koopounamut u epagpuxu. @ynkyuu

—  HzoOpaxkars Ha KOOPJAUHATHOM OpsIMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM  KOOpJAWHATaM, JIy4dd, OTpPE3KH,
HHTEPBAJIBI; 3aITUCHIBATh YHUCIIOBBIC TPOMEXKYTKH Ha aJreOpandeckoM
SI3BIKE.

—  OrmeuaTh B KOOPAWHATHOHN IUIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJWHATAM; CTPOUTH TpaduKu JIHHEHHBIX (yHKOUA. CTpouTh
rpaduk GyHKIUH Y = | X |.

— OnuckiBaTh € MOMOIIBIO (PYHKIUH H3BECTHBIE 3aBUCHUMOCTH
MEXJy BEJIWYMHAMH: CKOPOCTb, BpEeMsl, pacCTOsIHHE; IICHa,
KOJIMYCCTBO, CTOHUMOCTD, IIPON3BOIUTECIIBHOCTD, BpEms, O6’I)éM
pabdoThI.

—  Haxoaurts 3HaueHHne QyHKIHUHU MO 3HAYCHUIO €€ apryMeHTa.

— ITonumare rpaduyeckuii criocoO TpeCTaBICHUS W aHaIu3a
uHbOpMaIlNY; UW3BJICKAaTh W HMHTEPHPETHPOBATH HHGOpPMAIHIO U3
rpauKOB peajbHBIX IIPOIECCOB U 3aBUCUMOCTEH.

8 kiacc

Yucna u evluucnenusn

—  Hcnonp3oBaTh HaYaIbHBIE MPEACTABICHUSI O MHOXECTBE
JEHCTBUTEIIBHBIX YHCEI IS CPABHEHUS, OKPYTJICHUSI U BBIYUCIICHUH;
n300pakaTh JEUCTBUTEIBHBIE YHCIA TOYKAMHM HA KOOPJAMHATHOMH
OpPsIMOM.

—  IlpumeHsITh NOHATHE apU(PMETHUYSCKOTO KBaJAPATHOrO KOPHSI;
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HaXOJUTh KBaJ[paTHBICE KOPHW, HCHOJB3ys NpHU HEOOXOIMMOCTH
KTBKYJISITOP; BBITIOJTHSITH npeobpa3oBaHUs BBIpXCHUH,
cojeprKallluX KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

— Hcmonp30BaTh 3ammucu OOJIBIINX M MalbIX YHUCEI C MOMOIIBIO
JICCATUYHBIX ApoOeii u crenenedt uucia 10.

Anzebopauueckue evipajrcenus

— HpI/IMeHﬂT]) IIOHATHUC CTCIICHHM C LCJbIM IIOKa3aTcJICM,
BBIIIOJIHATH HpeO6pa30BaHI/I$I BBIpa)KCHHﬁ, coacprKallx CTCIICHU C
IOCJBIM ITOKA3aTCIICM.

—  BbIogHATE TOXASCTBEHHBIE ITPE0Opa30BaHUsl pallMOHAIBHBIX
BBID@&KCHHUI Ha OCHOBE IMpaBHJI JCHCTBHH HaJ MHOIOYICHAMH M
anredpandecKuMH JIPOOSIMU.

— PaCKJ'Ia,I[BIBaTB KBaﬂpaTHLIﬁ TpéX‘IJ'IeH Ha MHOXXHWTCIIN.

— IIpumensTes mnpeoOpa3oBaHUs BBIPAKCHUW JUIST  PEIICHUS
pa3iIMYHBIX 3a7lad W3 MAaTEeMaTHKH, CMEXHBIX IIPEAMETOB, U3
peaibHOM MPaKTUKHU.

YPaKHEHM}l U Hepaesencmea

—  Pemars nunHelinble, KBagpaTHBIC YPAaBHEHUS U
PpalMOHAaJIbHbIE YPABHEHUS, CBOSAIIMECS K HUM, CUCTEMBL IBYX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU.

—  IIpoBOaMTH IPOCTEHUIINE UCCIICAOBAHUSI YPABHCHUN U
CHUCTEM ypaBHEHHI, B TOM YHCJI€ C IPUMEHEHHEM I'papUIeCKHuX
MpeJICTaBJICHUN (yCTaHaBIMBATh, UMEET JIM yPaBHEHHUE WU
cUCcTeMaypaBHEHHUH PEIICHUs, €CJIM UMEET, TO CKOJIBKO, U 1p.).

—  IlepexomuTh OT cioBecHOM (GOPMYJIMPOBKH 3aaadn K e&
anre0panvecko MOJEJIM C IOMOIIBIO COCTaBJICHHUS yPaBHCHUS WU
CHUCTEMBl ypaBHEHHH, WHTEPIPETUPOBATH B COOTBETCTBHU C
KOHTEKCTOM 3a/1a4! ITOJIyYeHHBIN pe3ysbTar.

— ITprnMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsI CPaBHEHUS,
OLIEHKU; pellaTh JIMHEWMHbIE HEPABEHCTBA C OJJHOM NEPEMEHHON U HUX
CHCTEMBI; 1aBaTh IpaUIECKYI0 WILUTIOCTPAIINIO MHOXKECTBA PEIICHUN
HEpPaBEHCTBA, CHCTEMbI HEPABEHCTB.

Dynkyuu
— [Tonumate M HCIIONB30BaTh (PYHKIMOHAIBHBIE MOHSITHS H
SI3bIK ~ (TEpPMHUHBI, CHMBOJIMYECKHE OOO3HA4YCHHs); OIPEACIISTh
3HauYeHHE (PYHKIIMU IO 3HAYCHHIO apryMEHTa; OIPEJeIsiTh CBOMCTBA
pyskumm 1o e€ rpadmuky.

— Crtpouts rpadHKy dJIEMEHTApHBIX (PYyHKINI BUIa
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K
y =5 y=x2\y=x3y= Vx ,y = | X |; OImMCBIBAaTH CBOWCTBa

quciIoBO PyHKOHMU 110 €€ rpaduky.
9 xnacc

Yucna u evluucieHusn

— Cp aABHHBATb nu ynopssaodmuBaThb panroOHaJIbHbIC "
HppanroOHaJIbHbIC HUCIA.

—  Bemonsaare apudmMernyeckue ACHCTBUS C PAMOHAIBHBIMU
9uciIaMHM, COYeTasl YCTHbIE M NHNCbMEHHBIC MPHUEMBI, BBIIOJIHATH
BBIUHCIICHUS C UPPAMOHAIIBHBIMHU YUCIIAMH.

— HaXO,ZII/ITb 3HAYCHHUS CTENeHEeU C IICJIBIMH ITOKA3aTCIsIMU H
KOpHeﬁ; BBIYUCIIATH 3HAYCHU S YU CIIOBBIX BBIpa)KeHHﬁ.

— OKpyTIITh NEUCTBUTEIBHBIC YHCIIA, BBIIIOJIHATH MPUKUIKY
pe3ynbTata BBIUYUCIEHUH, OIIEHKY YHCIIOBBIX BBIPAKEHUMH.

Ypaeuenu;l U nHepasencmea

—  Pemars nmHelHBIE W KBajJpaTHBIC ypPaBHEHUs, ypaBHEHHS,
CBOJISIIIMECS K HUM, TPOCTEUIIINE IPOOHO-PAITMOHAIIBHBIC yPABHEHHUSI.

— Pemrate cucremMbl JBYX JIMHEWHBIX YpPaBHEHUM C JIBYyMs
NEepeMEHHBIMH W CHCTEMBI JBYX YpaBHEHHUU, B KOTOPBIX OJHO
ypaBHEHHUE HE SIBIISICTCSI IUHESHHBIM.

— Pemate TEKCTOBBIE 3ajadd  alreOpanvecKUuM CIocoOoM C
IIOMOILIBIO COCTAaBJICHUSI YPABHEHUS WJIM CHUCTEMBbI IByX YPaBHEHUI C
ABYMsI TICPEMCHHBIMMU.

—  IIpoBoauTs mpocTelimne ucciaeloBaHusl ypaBHEHUN U CUCTEM
ypaBHEHHH, B TOM 4YHCJE€ C IIpUMEHEHHEM TIpapuuecKux
npencTaBiieHuN (ycTaHaBJIMBATh, UMEET JIU yYpaBHEHHE WJIM CHCTEMa
YpaBHEHUH pElICHUsI, €CIIM UMEET, TO CKOJILKO, U IIP.).

—  Pemarp nuHeiiHble HEepaBEHCTBA, KBaJpaTHBIC HEPABCHCTBA;
H300pakaTh pelIICHUE HEPABEHCTB HA YHCJIOBOM IPSIMOM, 3aIIMCHIBATH
pelIeHne ¢ TOMOIIBFI0 CUMBOJIOB.

—  Pemars cucTeMBl ~ JIUHEHHBIX  HEPABEHCTB,  CHCTEMBI
HEpPaBEHCTB, BKJIIOUAIOIINE KBAaJApaTHOE HEPABEHCTBO; HM300pakaTh
pelIeHne CHUCTEMBI HEPaBEHCTB HA YMCIIOBON MPSIMOM, 3alHCHIBATH
pEIIeHNE C TOMOIIBIO CHMBOJIOB.

— Hcnonp3oBaTh HEPABEHCTBA MPU PEHICHUH  Pa3JIMYIHBIX
3a7ad.
Dynxyuu
— Pacno3HaBate (GyHKIWH UW3YYCHHBIX BHAOB. I[loka3bIBaTh
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CXEMaTHYEeCKH  paCHOJIOKCHHE Ha  KOOPJAMHATHOW  MIIOCKOCTU
rpa¢puKOB
N k Jy=ax2 +bx+c
¢bynkumit Buga: y = kx, y = kx + b,y =7

y = X3, y = Vx Y =[x | B 3aBUCUMOCTH OT 3Ha4YCHUN KO3(PPUITHECHTOB;
OITMCHIBATHh CBOMCTBA (DYHKIIHH.

Crtpouth M M300paXkaTh CXEMaTHYECKH IpadUKHd KBaAPaTUYHBIX

—  ¢yHKUUI, ONUCHIBaTh CBOWCTBA KBAJIPAaTUYHBIX (PYHKIHH IO
ux rpaduKam.

— PacrioznaBare kBagparuuHyro GyHKOUO 10  (Qopmyle,

OPUBOAUTH MPUMEPHI KBaJAPAaTHUYHBIX (YHKOUH H3 pearbHOU
>KU3HU, (PU3UKH, TEOMETPHH.

Apupmemuueckan u ceomempuyueckan npozpeccuu

— Pacnio3naBath apu(@METHYECCKYI0O H TI'€OMCETPHYCCKYIO
MPOrpecCUr NPHU Pa3HBIX CIToco0ax 3aaaHusl.

—  BBIIOJHATE BBIYUCICHUSI C UCIIOJIB30BaHUEM (opMys1 N-TO
qjeHa apu(PpMETHIECKOl U T€OMETPHUYECKON IPOrpecCcuii, CyMMBI
TIEPBBIX N YICHOB.

— I/I306pa>1<aTL HJICHBI ITIOCJICO0OBATCIIBHOCTH TOYKaMM Ha
KOOpI[PIHaTHOfI IIJIOCKOCTH.

— PeiaTte 3aga4un, cBsA3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTSIMUA, B TOM UHCJIC 33J1a91 U3 PealbHOU KU3HU (C
HUCTIONB30BaHUEM KaAIBKYJISITOpaA, MU(PPOBBIX TEXHOJIOTHUM).
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TEMATUYECKOE IIJTAHUPOBAHME YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHUNA)

7 xnacc (ue menee 102 u)

Ha3Banmue pa3aena DJIeKTPOHHBIE
(TeMbI) (YHCII0 OcHoBHoOe cojiep:kaHue OcHOBHbIe BH/bI 1eSITEJIbHOCTH 00y4aI0LIUXCs o0pa3oBaTeJibHbIE
4acoB) pecypcsl

Yucaa n IlonsaTue CucreMaTH3MpoBaTh U 000ramaTth 3HAHUS https://resh. edu. r
BbIYHMCJICEHH ST paluoOHAIBLHOTO 00 OOBIKHOBEHHBIX M JIECATHYHBIX APOOSX. u/
. quca. CpaBHMBATHL M YNOPSAOYMBATH Jpodu,
PannoHaIbHBI Apudmerndeckue npeoOpa3oBbIBas npu HEOOXOIUMOCTH
e yucJaa neiicTBUA c NEeCSITHUYHBIE JpoOM B OOBIKHOBCHHBIC,

palnuoHAIBHBIMU OOBIKHOBEHHBIC B NECITUYHBIC, B
(25 1) Crenens c YaCTHOCTU B OECKOHEYHYIO ECATHUYHYIO

HaTypaJIbHBIM ZpoOk.

OKa3aTEeJIEM. [IpumensiTb pa3HoOOpa3HbIe CHOCOOBI U

Pemenne NpuéMbl BBIYMCICHUS] 3HAYeHUi APOOHBIX

OCHOBHBIX 3aJa4 BBIPa:KeHUH, cojepxamx OOBIKHOBEHHBIC

Ha apoou, W JICCSATHYHBIC JpoOU: 3aMCHSITh IIpH

MPOIEHTHI u3 HEOOXOIUMOCTH JICCSITUIHYFO npo6n

peanbHOM OOBIKHOBEHHOU u OOBIKHOBEHHYO

NpaKTHUKH. ACCATUYHOMH, IIPUBOAUTH BBIPpAXXEHUE K

ITpuznaku dbopwme, HauOoJee yIoOHOMU JUTST

JIETMMOCTH, BBIYHCJICHUH, TpeoOpa3oBBIBaTh JIPOOHBIC

pa3noxkeHus Ha BBIDAXKCHUA Ha YMHOXCHUE U JCIICHHUC

MHOXUTEIHU NEeCSATUYHBIX Jnpobeil Kk neiicTBUsIM ¢

HATYpaIbHBIX HEJIBIMHU YHCIIaMU.

YHCell. [puBoauts  4YucjOBbIe W  OYKBEHHBbIE

MpUMepbI CTCHEHH C HATypalbHBIM
PeanbHble [moKasareliem, 00BsICHA 3HAYECHUS
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3aBHCHMOCTH.
TIpsimas 1 oOpaTHas
MIPOTIOPIHOHAIBEHOC
™

OCHOBaHHMSI  CTCIIEHM U  [OKazaTels
CTCNCHHM, HAxXOIUTh 3HAYCHHUS CTelCeHEH
puga a" (a2 — mo6oe palMOHAIBHOE
YHCIIO0, N — HaTypaJIbHOE YHCIIO).

ITonuMaTh cMbICI 3anIMCH OOJIBIIINUX YHUCEII C
MOMOIIBIO JICCITUYHBIX Apo0eii U cTeneHei
grcia 10, npUMEeHSITbUX B peajbHBIX
CUTYyaIUsIX.

IIpuMeHATH NPpU3HAKH NEeJTUMOCTH,
Pa3noXKeHUsT Ha MHOXHUTEIH HaTypabHBIX
quCell.

Pemate 3amaum Ha YacTW, TMPOICHTHI,
MPOIIOPIINH, Ha  HaXO0XJCHHUE npoon
(TIporteHTa) OT BEJIUYMUHBI U BEJIUYUHBI MO €&
npod6u (mpoueHty), Apobu  (mporieHTa),
KOTOPBII COCTaBJISICT OJHA BEJIUYHUHA OT
JPYTOil. IIpuBoauTH, pa3ouparhb,
OLlEHUBATH PA3JIMYHBIC PEIICHUS, 3alMHCH
pelmeHu TEKCTOBBIX 3a1ad.

Pacno3naBatb M O0BSICHATH, ONUpasCh Ha
OMpEeNeNICHHUsI, NPSIMO TPONMOPIUOHATBHEIC U
oOpaTHO MPONMOPUHOHAIBHBIE 3aBUCHUMOCTH
MEXIy BEJIUYNHAMH; NPHUBOAUTH NPHMeEPbI
9THUX 3aBUCUMOCTEH W3 peajJbHOro MHpa, U3
NPYTUX y4EOHBIX MPEIMETOB.

PemaTh NpakTUKO-OPUEHTUPOBAHHBIC 3a1a4U
Ha IpOOU,IPOLICHTHI, PSIMYIO0 U 00paTHYIO
IIPONOPIHOHAILHOCTH, MPOIOPIHHU
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AJredpanyeck
ue
BBIpaKeHUsI

(27 )

BbykxBenHsbie
BBIPAXKCHMUSI.
ITepemenHsIC.
JlonycTtumsle
3HAYCHUS
IE€PEMEHHBIX.
DopMyIbI.
IIpeoOpazoBanue
OYKBEHHBIX
BBIpaXCHUH,
packpbiTHE

CKOOOK u

MpUBEICHUC
mO00HBIX
claraeMabIX.

CBoOMCTBA CTEIIEHU C
HATypPaJIbHBIM
OKa3aTeIeM.

MHOTOYJICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOXEHHE
MHOTOYJICHOB.
Dopmybl
COKpAaIIEHHOTO
YMHOXEHHS.
Paznoxxenne
MHOT'OYJICHOB Ha

OBJajaernb anreOpandecKon
TEPMHUHOJOTUEN u CHUMBOJIUKOH,
NMPpUMEeHATHL ¢ B IIpolecce OCBOCHUS
y4eOHOro MaTepuaa.

Haxoaurth 3Ha4YEeHMUSs OYKBEHHBIX
BBIPOXKEHUNW IIpPHU 3aJaHHBIX 3HAYCHUSIX
OyKB;  BBIINOJHSITH BBIYHUCICHHUS IO
dopmynam.

BbInoaHATL  1TpeoOpa3oBaHUs  IIEJIOTO
BBIP@KEHHUSI B MHOTOWIEH IpPUBEIEHUEM
MO00HBIX cllaraeMabIx, packpbeITHEM
CKOOOK.

BBINOJIHATH YMHOXXCHHE OJHOWICHA Ha
MHOTOYJICH M MHOI'O4JI€Ha Ha MHOTI'OYJICH,
NMPUMEeHATH GOPMYJIbl KBajpaTa CyMMBI U
KBajpara pasHOCTH.

OcymecTBJAATh DPa3I0XKeHHE MHOTOUYJICHOB
Ha MHOXHUTEIW TyTEM BBIHECEHHUS 3a
CKOOKH O0O0Ilero MHOXHTEJNs, IPUMEHECHUS
dbopmynbl pa3zHOCTH KBaapaTtoB, (opmyl
COKpAIIEHHOTO YMHOXCHUSI.

IIpumeHsaTsH npeobpa3zoBaHHE
MHOTOYJIGHOB JUISl PEIICHUSI Pa3JIMYHbIX
3a7a4 us3 MaTEeMaTHKH, CMEXHBIX

npeamMeToB, U3 peaHLHOfI IIPpaKTHUKH.

3HAKOMUTBCH € UCTOPHUEi pa3BUTHSA
MaTEeMaTHKH

https://resh. edu. ru/
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MHOHUTCIIN

YpaBHeHus u
HEpPaBeHCTBa

(20 u)

VYpaBHeHnue,
ImpaBuiIa
npeobpa3zoBaHUs
YpaBHEHHUS,
PaBHOCUIIBHOCTH
YPaBHEHUI.
Jluneiinoe
ypaBHEHHE c
OHOM
IIEpEMEHHOH,
pemenue
JIMHEUHBIX
YpaBHEHUH.
Pemenue 3anmau c
IIOMOII[BIO
YpaBHEHUH.

Jlunetinoe
ypaBHCHHE C IBYMSI
MEpEeMEHHBIMH U €T0
rpaduk.Cucrema
JABYX JIMHEWHBIX
YpaBHEHUH C AByMsI
MEePEMEHHBIMH.
Pemrenue cucrem
YpaBHEHUN
CcIrrocobom
HOJICTAaHOBKHU U
CII0coo0om

Pemrarps nuHeliHOE ypaBHEHHUE C OJIHOM
IIepeMeHHON, NpUMeHsisl PaBuJIa repexoaa
OT UCXOJHOTIO YPaBHEHHUS K PABHOCHUIBHOMY
eMmy Oomee mpocroro Buzaa. IIpoBepsiTh,
SIBJSICTCA JIM KOHKPETHOE YHUCIO KOpPHEM
YpaBHEHHUS.

Ilop6upars npuMepsl 1ap 4YUCEI,
SIBJISTFOIIIUXCSI PELICHUEM JIMHEHHOTO
YPaBHEHHUS C JBYMsI TIEPEMEHHBIMH.
CTpouTh B KOOPJAUHATHON IIJIOCKOCTHU
rpaduk JMHEHHOTO ypaBHEHUS C IBYMSsI
IIEPEMEHHBIMH; TONB3YsACh TpapuKOM,
NMPHUBOJUTH NPUMePbI PEIICHUS
ypaBHEHUS.

HaxoauTh pelreHHe CHUCTEMBI ABYX
JIMHENHBIX YpaBHEHUU C ABYMs
IIEePEeMEHHBIMU.

CocTaBasTh U pelIaTh ypaBHEHUE WU
CHCTEMY YpaBHEHHH IO yCIIOBHUIO 3aJa4H,
HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJayM MOJYUYEHHBIH pe3yibTaT

https://resh. edu. r
u/
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CIIOKCHU A

Koopaunatein
rpaduxu.
@yuxuuu (24 41)

Koopaunara
TOYKU Ha NPsIMOU.
Yuciossle
IPOMEXYTKH.
Paccrosinue
MEXIY
TOYKaMU
KOOPJAUHATHOM
OpsIMOU.

BYMSI

ITpssmoyronbHas
cucreMa
KOOPIMHAT Ha
IIJIOCKOCTH.
ITpumepnt
rpaduKoB,
3aJlaHHBIX
bopmymnamu.
Yrenue rpaduKoB
peanbHbIX
3aBUCUMOCTCH.

[ousaTre QpyHKUHH.
I'paduk  pynkomum.
CoiicTBa
GyHKIUH.
JIunelinas
byHKIHS.
IToctpoenue
rpaduka JTUHCHHOMK

HN306paxkaTs Ha KOOPIWMHATHOW NPIMOI
TOYKH,  COOTBETCTBYIOIIME  3aJaHHBIM
KoopauHarTram, JIydd, OTPE3KU, UHTECPBAJIbI,
3aIUCHIBATh X Ha ajlreOpandecKkoM si3bIKe

OTMeyaTh B KOOPAMHATHOH IIOCKOCTH
TOYKH [0 33JlaHHBIM KOOpJHMHATaM; CTPOUTH
rpauKH  HECIOXXHBIX  3aBHCHUMOCTCH,
3ajaHHBIX (GOpMyJaMHu, B TOM YHCIE C
nmomobo uGpPOBEIX JabopaTopuii.
Ipumensitb,  H3y4aThb  HPEHUMYINECTBA,
HHTEepPNpeTUPOBATH Tpadudeckuil crnocod
NIPEICTABICHNS M aHallu3a pPa3HOOOpa3sHOU
JKU3HCHHOU WHGPOPMAIUH.

OcBauBaTth TOHSITHE byskuy,
OBJIaICBaTh dbyHKIMOHANBHOM
TEPMHUHOJOTHEH.

Pacno3naBaTh JHHEHHYIO QYHKIUIO Y
kx + b, omnmcwbiBaTL €& cBOlcTBa B
3aBUCHMOCTH oT 3HaYCHUH
koddpdunmentos K u b.
Crpouth rpadguku
bysKIIIH

y=Ix.
Hcnoab3oBaTh uUPpPOBbIE pecypehl s
MTOCTPOCHUS

JIMHEWHON (yHKUIMH,

rpa¢pukoB QYHKIUH U H3YUYSHUST HUX
CBOMCTB. IIpuBoauTh HOpUMEPDbI
JIMHEWHBIX 3aBHCHUMOCTEH B pealbHBIX

https://resh. edu. r
u/
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¢yskmun. I'padux
Qyskuuu y = |x|

mnmporneccax " siBJICHUAX

IloBTOpeHue u
00o6uenne(6 1)

IToBTOpeHue
OCHOBHBIX
MOHSTHU u
METOH0B Kypca 7
KJIacca,
00001IeHne
3HAHUN

Bb10upaTh, IPUMEHATh OLICHUBATDH CIOCOOBI

CpaBHEHHUS 4qucen, BBIYUCJICHHUH,
npeoOpa3oBaHUi  BBIPAXKEHHH,  pPEIICHUS
ypaBHEHUH.

OcymecTBJIATh CaAMOKOHTPO./1b
BBINTOJIHSEMBIX JCHCTBUH M CaMOIIPOBEPKY
pe3ynbTaTa BBIYHCIICHHUIA,

npeobpa3oBanuii, mnocTpoeHuir Pemarsb
3aJa4M U3 peaJbHOM KU3HU, NMPHMEHSATH
MaTeMaTH4YeCKHe 3HaHMs [ pelICHUs
3a7a4 U3 JPYTHUX MPEIMETOB.

PemaTth, TekcTOBBIE 3aJa4yH, CPaBHUBATD,
BBIOUPATH CIOCOOBI PEIICHUs 3aJa4u

https://resh. edu. r
u/
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8 kiacc (ue menee 102 u)

gyucna. CpaBHEeHHUE
JNEeNCTBUTEIILHBIX
qHCell.
ApudmeTndeckuii
KBaJApPaTHBIHKOPEHbD.
YpaBHeHHE BUJIA X2
= a. CoiicTBa
apupMEeTHIECKUX
KBaJpaTHBIX KOpPHEH.
IIpeobpazoBanue
YHCIIOBBIX
BBIpA)KECHUH,
coaeprKaImx
KBaJpaTHBIE KOPHUA

CpaBHuBaTh " yHOpsi104YNBaTh
palMoHaJdbHBlE M HppalUOHaJbHBIE YHCIA,
3allMCaHHbIE C  IIOMOUIBIO  KBaJIpaTHBIX
KOpHeEH.

HMccenoBaTh ypaBHEHHE X° = &, HAXOIHTh
TOYHBbIC U NPUOIMKEHHBIE KOpHU nipu & > 0.
HccaenoBars cBolicTBa KBaJpaTHBIX KOpHEH,

MPOBOIS YHUCIIOBBIC KCIIEPUMECHTBI c
HCITOJIb30BaHUEM KaJIbKyJIsITOpa
(KOMITBIOTEPA).

Jloka3pIiBaTh  CBOWCTBA  apUPMETHUCCKUX

KBaJ[paTHBIX KOpPHEHW; NPHUMEHATh UX UIsI
IpeoOpa3oBaHUs BEIPAKESHUH.

BpinoJHATL npeodpa3oBaHUsl  BBIPAXKCHMUI,

Ha3Banue DJIeKTPOHHbIE
pa3nena OcHoBHOE OcHOBHbIE BHBI AeATEILHOCTH 00yuaromuxcs (O0pazoBareibHble
(TeMbI) coiepKaHue pecypcsl

Kypca (4ucI0
4acoB)
Yucaa " KBanpartHsblii KOpeHb DopMyJIMPOBATH ONpeJeJieHue KBaJpaTHOIO https://resh. edu. ru/
BBIYHCJICHHSI. n3 yucna.llousitue KOPHS 3 qucia, apupMeTHISCKOTO
KBaapaTtusie 00 uppanmoHaAIBEHOM KBaJpaTHOTO KOpPHSI.
KOPHH yucie. JlecsiTuuHbie IIpumensaTs OoIepanuio U3BIICUCHUS
(15 ) OPUOIMIKCHUS KBaJIpaTHOTO KOPHS U3 YHCJIA, HCMOJb3Ysl MPHU
HppaMoOHaILHBIX HEOOXOIUMOCTH KAJbKYJISITOP.
qHuCell. OueHNBATh KBaJpaTHbIC KOPHU IICJIBIMHA
JlelicTBUTEILHBIE YHUCIIAaMU U JIECITUYHBIMUA APOOSIMU.
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colepKaliuX KBaApaTHBIC KOPHH. BI)Ipa)KaTI)

nepeMeHHbIe u3 TeOMETPHUYECKUX u
dusnueckux dopmy.
BpluHCIATH 3HAYEHUSs BBIpa)KEHUH,

coJepKalluX KBaJpaTHbIE KOPHHU, HCIIOJb3Ys
IPU HEOOXOIMMOCTH KAIBKYJISATOP.
Hcnonb3oBaTh B XO0Je pelIeHUS 3aaad
3JIEMEHTapHbIE IIPEACTaBJICHUs, CBA3aHHbBIE C
OpUOIIIDKEHHBIMY 3HAUYCHUSIMHA BEJIMIHH.
3HAKOMUTBCH [ HCTOPHEH pa3BUTHA
MaTeMaTHKH
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IIpooonicenue

Yucaa u CTeneHpb C LEIbIM @opMyJIHPOBATDH ONpeaeeHHe CTCIICHH C https://resh. edu. ru/
BBIYHCJIEHHSI. MoKa3aTeJieM. L[E€JIBIM [T0Ka3aTeJIeM.
CreneHs ¢ HeJbIM CranpapTHas 3allMCh YHCJIA. [peacTraBisaTh 3a0UCh OOJBIIUX U MaJBIX
InorasarteJ/iemMm Pasmepel 06bexTOB yycesl B cTaHAapTHOM Bujae. CpaBHUBATH
(7= OKpYKAIOMIero Mupa (ot YKCIa U BEJIIMYMHBI, 3alIMCAHHBIE C
SJIEMEHTapHBIX >
YACTHII 10 KOCMHYECKUX ucnosnb3oBanuem crernenu 10.
06’LeKTOB), JUIATEIBHOCTD Hcnoab3oBarh 3alUch YHCEI B
IIPOLIECCOB B CTaHIAPTHOM BHJIE ISl BEIPAKECHUS
OKpYy>KaloIeM MHUpE. pa3mMepoB 0OBEKTOB, JIIUTEIBHOCTH
CBoHCTBa CTEIICHH C LEIBIM IIPOLIECCOB B OKPY’KAIOIEM MHUPE.
rmokaszaTrejaeM
®opMyIHpPOBaTh, 3aNHCHIBATH B
CHMBOJIHYeCKOH (opMe U WILIIOCTPUPOBATH
NpUMepaMM CBOMCTBA CTENEHU
C IEJIBIM ITOKa3aTeIeM.
IlpuMeHsATH CBOMCTBA CTEIEHU IS
mpeoopa3oBaHUs
BBIPaKCHHU N, COJISPIKAIINX CTEIICHU C
LeNbIM ITOKa3aTeneM. BeImoaHaTh AeiicTBHSA
C YHCIJIaMU, 3alIUCAHHBIMH B CTAaHJIAapPTHOM
Buje (yMHOXXEHHUE, NEJICHHE, BO3BEJECHHUE
B CTCIICHB)
AJdredpanveckue KBanpaTHselil TpEXUICH. Pacno3naBaTe KBaapaTHBIN TpEXUIICH, https://resh. edu. ru/
BbIpa:KeHHH. PaénomeHHe KBagpaTHOI'O YCTaHaBJIMBAaThBO3MOXKHOCTh €TI0
KBaaparHbrii TpexqICHaHa MHOXHUTEIN pa3ioKeHUsI Ha MHOYKHUTEIIH.
TPEXYJIeH PackiaabiBaTh HA MHOKHMTEJIHM KBaJpaTHBIN
5 ) TPEXUJIEHC HEOTPUIATEIbHBIM

JUCKPUMHWHAHTOM
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Auredpanyeckue Anrebpaundeckas JIpOOK. 3anuchbIBaTh anre6panueckue| https://resh. edu. ru/
BBbIPaKeHHUsI. Jlonycrumsie 3HA4YCHUS BBIPAKECHHUSI. Haxoautsb oOacTh
Adredpandeckast IIEPEMEHHBIX, BXOJISIIIIUX B omnpeaeIeHUs paLnyoHaJILHOIO
npoon anrebpanveckue BBIPKCHUSL. BBIPAYKEHUS. BuInoaHATH YHCIIOBBIC
(15 ) OcHoBHOE CBOMCTBO MOJACTAHOBKU W BBIYHUCJIATHL 3HAYCHHE
anredpanveckon ApooHu. apobu, B TOM 4YHCIE C IIOMOIIBIO
Coxparenue apo6eii. KaJbKyJsiTOpa. ®OpPMYJIHPOBATH OCHOBHOE
Crnoxenmue, BBRIMHTAHHE, CBOHCTBO  anreOpamdyeckoil  Opodu U
YMHOXCHUE u ACJICHUC | pppmensaTs €ro Juisi  peoOpa3oBaHMsI
anrebpamyecKkux I{pO6CI:I. npobeii.  BuIMOJHATH  fAelicTBHS  C
Ilpeobpasosanue  BBIDOKCHUH, | ,yreGpapuecknmu  apobsmi. [IpHMeHSTH
coepkamyux  anrebpaumdeckue npeodpa3zoBaHUs BBIpQKCHU N TS
Apobu peuleHust 3a1a4. BbpIpakaTh HepeMeHHbIe
u3 dhopmyn (pusmueckux,
reOMEeTPUIECKUX, OIHMCHIBAFO X
OBITOBBIC CUTYAIIMH)
YpaBHeHust KBanpatHoe YpaBHECHHE. Pacno3naBaTh KBaJipaTHbIC ypaBHEHUSI. https ://resh. edu. ru/
M HEPABEHCTBA. Henonnoe KBaJgpaTHOE 3anuceiBaTh dopmyay KOpHel
KBanpartusie ypaBHenue. dDopmyna KoOpHe# KBaJpaTHOTO YpaBHEHHUS; pewmiath
YPaBHeHHsI KBaJpaTHOTO YpaBHCHHUSI. KBa/IpaTHble YPaBHeHUs] — IIOJHBIC U
(15 v) Teopema Buera. HETIOJIHBIE.
Pemenune YPaBHEHUH, IpoBoauTe npocTeliline HCCIAeTOBAHHS
CBOJSIIHXCS K KBaJIpaTHBIM. KBaJpaTHLIXYPaBHEHHH.
Hpoc]‘eﬁmne ]_'[po6H0- Pemate YPaBHEHHUSI, CBOJSIIIHUCCI K

panoHanbHBIC YPAaBHEHUS.

Penienne TEKCTOBBIX 3ajad cC
TOMOIIBFO KBaJIpaTHBIX
ypaBHEHUM

KBaJpaTHBIM, c ITOMOIIIBIO
npeoOpa3zoBaHUM u 3aMeHOH
MEepPEMEHHOM.

Ha6awoaare M aHaJIU3UPOBATH CBS3b

MEXIYy KOpPHAMH U KodpPuuueHTaMu
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KBaApaTHOI'O YpaBHCHMU:I.

dopmyaupoBatrb Teopemy Buera, a
Tak)ke OOpaTHYIO Teopemy, NPHUMEHSTH
S5TH TEOpEeMbl JUISI pEHIeHHUsS 3alad.
Pemarnb TEeKCTOBbIE 3agaun
anreOpandecKuM CrocoOOM: IEepexXOIHUTh
OT CJIOBECHON (POPMYITUPOBKU YCIIOBUS
3aja4yd K anreOpamvyeckoil  Moaenu
MyTEM COCTaBJICHHS ypPaBHEHMs; peliaTh
COCTaBJICHHOE YpaBHEHHE;
MHTEPIPETUPOBATh PE3yJIbTaT.
3HAKOMHUTBCSI € HMCTOpPHEH pa3BUTHS
anreOpsl

YpaBHeHust

U HEPaBeHCTBA.
CucreMbl ypaBHeHHit
(13 v)

JIuneiiHOe ypaBHEHHE C ABYMs
ONEepEeMEHHBIMH, €Tro Tpaduk,
NPUMEPHI PELICHUS] YPaBHEHUI B
LIEJIBIX YHCIAX.

Pemenue cucTem IBYX
JIMHEUHBIX ypPaBHEHUHU C IByMs
IIEPEMEHHBIMHU. ITpumepst
peIIeHusT CHUCTEeM HEIWHEWHBIX

YpaBHEHUM c BYMs
NNEPEMECHHBIMMU.

I'paduueckass wHHTepIpeTaIUs
YpaBHEHUS c IBYMs
IIEpEMEHHBIMU u CUCTEM
ypaBHEHUM c BYMS
NEPEMEHHBIMHU.

Pemmenne TEeKCTOBBIX 3ajad C

IIOMOUIBIO CUCTEM ypaBHEHUHU

Pacno3snaBaTh JIMHEHHbIE YypaBHEHUS C
JIBYMsI IE€PEMEHHBIMHU.
Ctpoutsb rpaduku
YpaBHEHHUH, B TOM YHCIIE
HCI0JIb3Ys U] PoBbIe pecypcehl.
Paznuuarte rmapayieTbHbIC 31
Iepecekaronuecss  OpsiMble IO HUX
YpaBHEHUSM.

Pemratp cuctembl JIBYyX JIMHEWHBIX
ypaBHEHHH C JAByMsl TI€pEMEHHBIMU
NOJCTAHOBKOM U CIOKCHHUEM.

JHUHEHHBIX

Pemiate npocreiiliue  cUCTeEMbI, B
KOTOPBIX OJIHO M3 YpaBHEHUM He
SIBJISICTCSI JIMHCUHBIM.

IIpuBoauts rpaduueckyio

HHTEpHNpeTaluIl0 pCUICHUSA YpPaBHCHUSA C
ABYMsL HNEPEMEHHBIMU u CUCTEM

https://resh. edu. ru/
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YpaBHEHHUNC ABYMsI IIEPEMEHHBIMH.
Pemarpb TEeKCTOBbIE
anreOpanvyecKuM cnocooom

3aJavum

YpaBHeHust
U HepaBeHCTBA.
Hepagencrsa (12

)

YucnoBble HEPAaBEHCTBA U UX
CBOMCTBA.

HepasenctBo c OJTHOM
NEePEMEHHOM. JInnelinbie
HEpaBeHCTBA c OJTHOM
IIepEeMEHHOH W UX peIIeHHue.

CurcteMbl TMHEWHBIX HEPABEHCTB
C OJHOM mepeMeHHONl U ux
pemeHue.

H3o0paxenune pemieHus
JIMHEHHOTO HEPaBEHCTBA U UX
CHCTEM Ha YMUCJIOBOU MpsIMOM

®opMyJIMPOBATH CBOMCTBA YMCJIOBBIX

HEpPaBEHCTB, WUIIOCTPUPOBATh UX Ha
KOOpAMHATHOW  MOpsIMOH, JA0Ka3bIBATh
anreOpamvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€
pelieHus 3aaay.

Pemratp nmMHeliHblE HepaBeHCTBA C
OTHOU NepEeMEHHOI, n300paxkaThb
pellieHue HEepaBeHCTBA Ha YHCIOBOU
psIMOii.

Pemratb cuctemMsbl JIMHEWHBIX HEPABEHCTB,
n300paxkaTh peuieHue CUCTEMBI

HEPaBEHCTB HA YMCJIOBOU HPsIMOM

https://resh. edu. ru/

DyHKIWH.
OcHoBHBIE
TOHSATHSI

(6w

[Tousstne ¢ynkmuu. OO6IacTh
OTIpEACICHUS U MHOXXECTBO
3HaYeHU QyHKIUH. CIIoCOObI
3amaHus QYHKIIUH.

I'padpuk ¢ysxnun. CaolicTBa
pyHKIMH, UX OoTOOpakeHue Ha

rpaduke

Hcnoab30BaTh QyHKIIMOHAIBHYO
TEPMHUHOJIOTHI0O H

CHMBOJIUKY.

Bbr4yucasaTs 3HAYEHUS yHKIUH,
3aJJaHHBIX (GOpMyJIaMu

(mpp  HEOOXOIMMOCTH HCIIOJIB30BaTh
KaJbKYJISITOD); COCTABJATH  TAaOJHIIBI

3HAYeHHH QYHKIUH.

CTpouTh 10 ToYKaM rpapuku QyHKINN.
OnuceiBaTh cBOlicTBa  (QYHKOIUHU  HA
ocHOBe e¢ rpaduuecKoro mpeiacTaBICHHUS.

HUcnoab3zoBaTh (DYHKIIMOHAIIBHY IO
TEPMHUHOJIOTHIO H

CHMBOJIMKY.

HccaenoBarth pUMEPBI rpaduKos,

https://resh. edu. ru/
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OTpaXXarlIuX pealbHbIE NOPOLECChl U
SIBJICHUSI. IIpuBoauTHL npuMepbl
MpPOLIECCOB M SIBJEHUM C 3aJlaHHBIMU
CBOICTBaMH.

HUcnoab3zoBath KOMIIbIOTEPHbIE
NMpOrpaMMbl s 1O-

cTtpoeHust rpaduKoB  (PyHKOUH W
U3yUEeHUs] UX CBOMCTB

DyHKUMH.
YucaoBbie
GyHxkuuu

CR)

YreHHe U NMOoCTpoeHHe rpadukon
¢yskuuii. I[Ipumepsr rpaduxoB
(pyHKIIMIA, OTpakaroIINX
peaJibHbIE TTPOLECCHI.
DyYHKIMH, OIMUCHIBAIOIINE
OpsIMYyI0 U O0OpaTHYIO
MIPOTIOPIHOHAIILHEIE
3aBUCHUMOCTH, UX IpadUKH.
T'unepbomna.

HaxoauTs ¢ noMoumbIo rpadpuka pyHkun
3Ha4YEHHUE OJI-

HOHM M3 paccMaTpHUBAEMBIX BEIHYIUH IO
3HAYEHUIO APY-TOM.

B HecnoXHBIX clydasx BbIpaskaThb
¢dopmy10ii 3aBHCHUMOCTDB MEXIY
BEJIMYUHAMH.

OnuceiBaTh XapaxkTep U3MCHEHUS
OJHOM BEJUYHHBI B

3aBUCUMOCTH OT M3MEHEHHs IPYTOM.

https://resh. edu. ru/
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IIpooonaicenue

Haspanue
pasaea (Tembl)
Kypca (4HCJI0 4acoB)

OcHoBHOE coaepxkanue

OcHOBHbIE BH/bI 1eSITeJIbHOCTH
o0yyaomuxcs

JJIeKTPOHHbIE
O0pa3oBaTeJibHbIE
pecypcsl

Ipapux ysxmuu y = X2

DyHKIUU Y = X2, y = X3,

Pacno3HaBaTh BUBI U3y4YacMbIX (PYHKIIHUA.
IToka3bIBaTh cXxeMaTH4YeCKH I10JIOKEHUE Ha

y= X, y~,‘='_|x\; rpaduueckoe KOOpJAMHATHOM TLIOCKOCTH rpaduKoB

pemenne  ypasHemmii  u | QYHKIME Bujaly = X5, y= X,

CUCTEMYpaBHEHU M y= X, y=|x|
HUcnoab3oBath (pyHkunonanbHo-rpadguueckue
npeacTABJIEHHUS ISl PEIISHUS U NCCIEIOBAHUS
YPaBHEHUN UCHCTEM YpaBHEHUU.
IIpumensaTe nudpoBbie  pecypchbl Ui
MOCTpOCHUS rpaduKoB (QYyHKIIUH

IToBTOpEHME N [ToBTOpEeHue OCHOBHBIX BbiOupaTh, NPUMEHSITh, OLEHUBATH CIOCOOBI https ://resh. edu. ru/

0000menne (6

)

MMOHSITH Y METOJIOB KYypCOB 7
u 8 KkiaccoB, 0000IIeHUE
3HAHUU

CpaBHEHHUS quce, BBIYUCJICHUH,
npeobpa3oBaHU BBIpaXKE€HUI, peureHus
YpaBHEHUH.

OcymecTBJISITh CAMOKOHTPO.Ib BBITOTHIEMBIX
JICUCTBUHA M CaMOIIPOBEPKY  pe3yJibTara
BBIYMCIICHHH, npeoOpa3oBaHu,
MIOCTPOCHUM.

Pemats, 3asaym w3 peajbHON  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUS A

peureHus 3aj1a4 u3 JIpyrux rnpeaMeTosB.
Pemratp TeKCcTOBBIE 3aga4vd, CpPaBHUBATH,

BbIOMPAaTh CNOCO0bI pEIICHUs 33a1a49Hu
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9 kiacc (ne menee 102 )

Haspanmue
pa3agenaa
(TeMBI) Kypca
(4ucj0 yacos)

OcHoBHOE
copepxKaHue

OcHOBHbIE BH/bI 1eTeIbHOCTH
o0yyaromuxcst

JJIeKTPOHHbIE
Oo0pa3oBaTesibHBIE

pecypcsl

Yucaa un
BbIYHCJIEHMS.
JelicTBUTE/ILHbIE
yHcaa

9u

PanuonanbHbIe 4Hucaa,
HppanvoHalIbHbIC
qucia, KOHEYHBIE U
OecKOHEUHBIe
JIeCSATUYHBIC TPOOH.
MHoxkecTBO
JIeiCTBUTENBLHBIX YHCEN;
eHCTBUTEIbHBIC

ypcina Kak OeCKOHEeYHbIe
ecsiTHYHbIE ApOOH.
Bszaumuao omno3nauHOe
COOTBETCTBHE MEXIY
MHOECTBO
JeHiCTBUTENBHBIX YUCET U
MHO>XECTBOM TOUYEK
KOOPAUHATHOI IpsIMON.
CpaBHeHHe

e CTBUTEIILHBIX YHCEIL,
apudmMeTnueckue
AefCTBUH ¢
JIeCTBUTEIILHBIMU
YHCIaMHU.
[Mpubamxénnoe
3HaYCHHE BEJINYWUHBI,
TOYHOCTH
IIPUOIIVKSHHUSI.

Pa3BuBath npeacraBjieHHs O YUCIaX:
OT MHOKECTBa HaTypaJIbHBIX YHCEI 10
MHO>KECTBA AEHCTBUTEIBHBIX

YHCEII.

O3HAKOMHTBCS C BO3MOXKHOCTBIO
MpeACTaBICHUs NeHCTBUTEIBHOIO
quyciia Kak OECKOHEYHOM JNeCATUYHOM
npoOu, MPUMEHSITh JICCATUYHBIC
MIPUOIMKEHUS PAallOHAIBHBIX U
UppalUOHAJIBHBIX YHCEI.
HN306paxkaTh 1eliCTBUTEIIBHBIC YHCIIA
TOUYKaAMM KOOPJAMHATHON MPSIMOU.
3anucpiBaTh, CPABHUBATD H
YIOPSA0YUBATH 1CHCTBUTEIIbHBIC
4quca.

BBINONHATHL, codeTasl yCTHBIE U
NUCBbMCHHBIEC NIPUEMBI,
apudgmMeTHnyecKkue AeicTBUA C
panMOHANBHBIMU YUCIAMH; HAXOAUTh
3HAUCHHUS CTCIICHEH C LEIBIMU
MOKa3aTeJIsIMU U KOPHEH; BBIYMCIAATH
3HAYEHMs] YHUCIOBBIX BBIpAKECHUMH.
MMonyunTh nmpeacTaBiIeHue o
3HaUYUMOCTHU JCHCTBUTEIbHBIX YHUCEI B
NPaKTHUYECKON NeATSCIbHOCTH
JeJIOBEKA.

https://resh. edu. ru/
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OkpyriieHue Yucell.
ITpuknaka u oleHka
pe3yabpTaToB
BBIYHCIICHU I

AHAJIM3UPOBATH M /1€JATh BBIBOABI O
TOYHOCTH NPUOIMIKESHUS
}IeﬁCTBMTeHbHOFO quciia l'lpl/l
peuieHuu 3aaad.

OKpyrasiTe AeHCTBUTENbHBIE YHCIIA,
BBINOJHATH NPUKUAKY PE3yJIbTaTa
BBIUMCIICHUN, OLEHKY 3HAauYeHUH
YHUCIOBBIX BBIPAKCHHUM.

3HAKOMUTBHCH € MCTOPHEl pa3sBUTHS
MaTEeMaTHKH

YpaBHeHust

H HepaBeHCTBA.
YpaBHeHust

¢ OHOM
nepeMeHHOH
(14 4)

JIuneiiHoe ypaBHeHUE.
Pemrenue ypaBHeHui,
CBOISIIIUXCS K
JIMHEHHBIM.
KBanparHoe ypaBHeHue.
Pemenue ypaBHeHU,
CBOJIAIIUXCS K
KBaJpaTHBIM.
bukBanpaTtHbie
YpaBHEHHS.
IIpumepsl penieHUs
ypaBHEHUH TpeTbel U
4eTBEPTON cTerneHen
pa3jioXKeHueM Ha

MHOHUTEIIH.
Pemenue IpOoOHO-
panMoHaIbHBIX
ypaBHEHUH.

Pemenne TekcTOBBIX
3a1ay anrebpanyecKuM

OcBanBaTb, 3aMOMHHATHL M NPHMEHATH
rpaguyeckue

MeTO/bI IIPH PEIICHUHN ypPaBHEHUH,
HEPaBEHCTB U X CHCTEM.
Pacno3HaBaTh 1ensle U JpOOHBIC
YpaBHEHHSI.

PemaTs JinHeliHbIe H KBaJpaTHbIE
YPaBHEHHs, yPaBHEHHsI, CBOASIIIHECS
K HUM, IIpOCTeHImne npoOoHo-
pamuoHaIbHBIE YPAaBHEHHUS.
IIpexnarates BO3MOXHBIE CIIOCOOEI
pelIeHUs TEKCTOBBIX

3a7a4, 00Cy:KAaTh UX U peliaThb
TEKCTOBBIE 33a/1a4l Pa3HBIMH
crioco0amu.

3HAKOMHUTBCH C UCTOPHEH pa3BUTUA
MaTeMaTHKHU

https://resh. edu. ru/
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MECTOAOM

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
ypaBHeHMil

(14 v)

JIuneliHOe ypaBHEHUE ¢
BYMSI IEPEMEHHBIMHU U
ero rpadmuk.
Cucrema AByX
JIMHEUHBIX ypaBHEHUN
C IBYMsI MEPEMEHHBIMU
u eé€ pemienue. Pemrenue
CHCTEM JIBYX
YPaBHEHUH, OHO U3
KOTOPBIX JIMHENHOE, a
Apyroe — BTOpPOit
CTEIEHH.
I'paduueckas

UHTEP
IpeTanusi CUCTEMBI
YpaBHEHUH C AByMs

IIEPEMECHHBIMHU

OcBauBaTth W MNPHMEHATH TPUEMBI
peIIeHns CHUCTEeMBl JBYX JHHEHHBIX
YpaBHEHHH C JBYyMs II€PEMEHHBIMH

U CHCTEeMBl [BYyX YpaBHEHHH, B
KOTOPBIX OJIHO YpaBHEHHE  HE
SIBJISICTCST JINHEHHBIM.

Hcnoan3oBars pyHKIIMOHATBEHO-
rpaduIecKu IIpeJICTaBICHUS hinit

pelHIeHUA U HUCCICT0OBAHUA ypaBHeHI/Iﬁ
U CUCTEM.

AHaJIM3UpOBaTh TEKCThI 3a1ad4,
pemiaTh HX anredpanyecKuM CIocoOOM:
nepexoanTh oT CIIOBECHOM
GOpPMYNTHPOBKH YCHOBHS 3adadd K
anrebpandyecko  moaenu  nyTéM
COCTaBJICHHSI CHCTEMbI YpPaBHCHHIA;
pelaTh COCTaB

https://resh. edu. ru/
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Pernrenue TekCTOBBIX 3a71ad
anreOpanvdeckKuM crnocooom

JICHHYIO CUCTEMY YpaBHCHUI;
HHTEePHNPEeTHPOBATH PE3yJIbTaT.
3HAKOMUTBHCH € MCTOpHeit
pa3BUTHS MaTEeMaTHKH

YpaBHeHust
U HepaBeHCTBA.
Hepasencrsa (16

)

YucioBble HEpaBEHCTBA U UX
CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJTHOM
IIEPEMEHHON U UX pELICHUE.
CucteMsl JUHEHHBIX HEPAaBEHCTB
C OJHOM HEepeMEHHOHM U ux

peuieHue.

KBanpaTHble HepaBEHCTBA U UX
peuieHue.

I'padpuueckas HHTEpIpeTalus
HEPaBCHCTB u cucreM
HEPaBEHCTB c JBYyMSsI
IIepeMEHHBIMH

YuraTh, 3aNINCHIBATH,
NOHMMATh, HHTEPNPETHPOBATH
HEPaBEHCTBA; UCIIOJIb30BATh
CHUMBOJIMKY I TEPMUHOJIOTHIO.
BpinoaHaTs npeoOpa3oBaHUs
HEPaBEHCTB, HCMOJIb30BATH I
npeodpa3zoBaHus CBOWCTBA
YHUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh NUHENWHBIE U
KBaJpaTHbIC HEPABCHCTBA.
PemiaTh nuHeiiHbIe
HEpPaBEHCTBA, CHUCTEMBbI
JIMHEWHBIX HEPABCHCTB,
CHUCTEMBI HEPABCHCTB,
BKJIIOYAIOIIUX KBAJIPaTHOE
HEPaBEHCTBO, U pellaTh UX;
00cyK1aTh MMOJIyYEeHHbIE
peuieHus.

HN3o006paxkarsb peumenue
HEpaBEHCTBA U  CHUCTEMBI
HEpPaBEHCTB Ha  YMCJIOBOH
OpsIMOM, 3anMchbiBaTh
pemieHue c TTOMOIIIBIO
CHMBOJIOB.

Pemats KBaJpaTHbIE
HEPaBEHCTBA, HCIIOJIb3YSI
rpadguueckue

https://resh. edu. ru/
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npeacraBjiaCHU.

OcBauBaTh nu NPpUMEHATH
HCPpaBCHCTBA npu PCHOICHUHA
PpasiInIHbIX 3ajaa4y, B TOM

4quciie MPaKTUKO-
OPHEHTHPOBAHHBIX
®yuxunn (16 KBanpatuunass ¢Qynknums, o€ Pacno3uaBarn BUJIbI https://resh. edu. ru/
) rpacduk u coiicTBa. [lapabona, HU3y4aeMBbIX GbyHKIHI;
KOOPJIMHATHI BEPIIHHBI WIJIOCTPHPOBATH
napaboJibl, OCb CHMMETPHHU cXeMaTHYeCcKH, 00BSCHSATH
napabonbsl. CTeneHHbIe pacroaoXeHue Ha
(GyHKIMU ¢ HATYpaAJTbHBIMHA KOOPAMHATHOM IJIOCKOCTH

mokKasarejasaMu 2 u 3,ux
rpaduku U cBO¥CTBA.
I'padurkn  yskuumii: y = kX,
y=k< + b y=x, y=ax’
— X
y=axy= ¥xy=|x|

rpadukoB GYHKIUH BUma:y =
kx,y:kx+b,y:£y:
ax?, y = ax®, «
y =Vx, y = [x| B 3aBHCHMOCTH
OT 3HaYCHHH KOA(PUIMEHTOB;
ONHCHIBATh MX CBOMCTBA.
Pacno3HaBaTh KBaJIpaTHYHYIO
¢dyuxuuio o popmyse.
IIpuBOAUTL NPUMeEPBI
KBaJPaTUYHBIX 3aBHCHUMOCTEH U3
peanbHOU XKU3HH, PUIUKHA,
FeOMETPHUH.

060011aTh
rpaduka

BoisABJISITH u
0COOCHHOCTH




KBaJIpaTHIHONW (QyHKIMH Y =
ax? + bx + c.

Crtpouts H u3odpaxarTh
CXeMaTHYeCKH rpaduku
KBaJIpaTUIHBIX byHKINH,

3aJaHHBIX (popMysamMu BUIA Y
—ax®y =ax® + q y = a(x +
p)%, y = ax* + bx + c.
AHAIM3UPOBATH U NPUMEHATH
CBOIiCTBAa N3YUYCHHBIX (QYHKIHH
JUIsl UX TIOCTPOEHHUsI, B TOM YHUCIIE
C IOMOIIBIO NU(PPOBBIX PECYPCOB
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IIpooonicenue

YucjoBble
0CJIe10BATEIbHOCT
u (15 4)

ITousTHe YHUCIIOBOU

IIOCJICI0BATCIIbHOCTH.

3agaHue  IOCIEeI0BaTENbHOCTH
peKyppeHTHOH  dopmynod ©
¢opmyIoit N-ro uieHa.
Apudmerndeckas u
reoMerpudeckas MIPOrPECCUH.
Ddopmyibl n-ro 4jeHa
apudmernueckou u
reoOMEeTPUUECKOM MIpOrpeccui,
CYMMBI MEPBBIX N YJIECHOB.
HN3obpaxenue YJICHOB
apudmernueckon u
TeoOMeTPHUYECKOM nporpeccuit
TOYKAMHU Ha KOOPJAMHATHOM
IJIOCKOCTH.

JIuHelHBIN u

3KCHNOHEHIIMAJIbHBIA POCT.
CJI105KHBIE HPOLEHTHI

OcBauBaTh " NPpUMEHSATH
HMHICKCHBIC 0003HaYEHNS,
CTPOUTH peyeBbIe
BbICKA3bIBAHUS c
HCIIOJIb30BAHUEM TEPMUHOJIOTUH,
CBSI3aHHOU c HOHSITHEM
MOCJICIOBATEIbHOCTH.

AnaausupoBath ¢Gopmyiry N-ro
YIeHA MOCICAOBATEILHOCTH WIIH
PEKYPPEHTHYIO bopmyny wm
BBIYHCIATH YJIEHBI
ociae 0BaTeIbHOCTEH,
3aJlaHHBIX 3TUMU (popMyJIamH.

YcraHaBauBaTh
3aKOHOMEPHOCTh B IIOCTPOCHUU
MOCIeI0BATEILHOCTH, ecliu

BBITIMCAHBI TEPBBIE HECKOJIBKO
€€ 4JICHOB.

PacnosnaBarn
apu(MeTHIeCcKyIO u
TE€OMETPUUYECKYIO  IIPOTrPeccuu
IpHU pa3HBIX coco0ax 3aJaHus.
Pemars 3a/lauu C
HCIONb30BaHUEM GopMya N-TO
qieHa  apupMeTHUECKOH u
reoMEeTPUUYECKOil  mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.
HN3o00paxkarsb YJIeHBI
TTOCIEI0BATEIbHOCTH TOUYKAMU

https://resh. edu. ru/




Ha KOOpZ[HHaTHOﬁ IIJIOCKOCTH.

PaccmaTpuBath
npoueccoB W SIBJeHUH  u3
peanbHON JKU3HHU,
WJUTIOCTPUPYIOIINE H3MEHEHHE
B apudmernueckon
IIPOTPECCUN, B T€OMETPUUECKON
MPOTPECCUH; n300paxaThb
COOTBETCTBYIOIIHE
3aBHCHMOCTH TpaUIECKH.
PemaTte 3agaum, cBs3aHHBIE C
YHMCIOBBIMH
IIOCJIEIOBATEIBHOCTSIMH, B TOM

NpHMepbI

qHuciIe 3amadd M3 peaJbHOU
KU3HU — C HCITOJIb30BAHUEM
U ppoBBIX TEXHOJIOTHI
(3IIEKTPOHHBIX Tabuil,
rpadUIECKOro KaIbKyJIsATOpa U
T.I.).

PemaTh 3amaun Ha CJIOXXHBIC
NPOLEHTHI, B TOM YHCJIE 3aJlauu
U3 peaJbHOW mOpakTHKH (C

IloBTOpEHME,
00001IeHHE,
cHcTeMaTH3aus
3HAHMIE

Yucaa U BblYMCIeHHs (3alUCh,
CpaBHEHUE, JeNCTBUS c
NEeNCTBUTEIbHBIMH YUCIJIaMH,
quCIJIOBasi OpsiMasi; MOPOLICHTHI,

HUCIOJIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBHCA c ucropueit
pa3BUTHSI MAaTEMAaTHKH
OnepupoBarthb MOHATUSIMMU:
MHOXECTBO, IMOJIMHOKECTBO,

omepaldu HaJa MHOXECTBAMU;
HCI0JIb30BAThH rpadudeckoe

https://resh. edu. ru/
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(18 u)

OTHOIICHUS, IIPOTIOPIINH;
OKpYTJICHHE, npulIIMKeHuE,
OIICHKA; PEIICHUE TEKCTOBBIX
3amaq apuPMeTHISCKUM
crrocodom)

NpeACTaBICHUE MHOXECTB UL
OIHMCAaHUS PeaTbHBIX MPOIECCOB
U SIBJICHUH, IPU pellIeHUH 3a1ad

u3 IpYyTUX y4eOHBIX
IIPEeIMETOB.

AKTyaau3upoBaTh
TEePMUHOJIOTHIO M  OCHOBHBIE
neicTBUS, CBsI3aHHbIE c

YUCJAMM. HaTypajdbHOE YHCIIO,
MpOCTOE W COCTaBHOE YHCIA,
JeIMMOCTh HaTypaJbHBIX YHUCEI,
MPU3HAKK  JIGJIUMOCTH,  LIeJIoe
4HUCIIO, MOJYJb qucna,
OOBIKHOBEHHAsT H  JeCATUYHas
JpoOu, CTaHIAPTHBIM BUJ YHCIA,
apupMETUICCKHUI KBaJ[paTHBIN
KOPEHb.

BuINoJIHATH neicTBus,
CPaBHHBATh W YHOPSIA0YHBATH
Yucia, TPEACTaBIsATh 4YHCIa Ha
KOOpPJIMHATHOU NpsIMOH,
OKPYIJISITh YWCJIA; BBIMOJHATH
NPUKHIKY U OIEHKY pe3yibTara
BBIYHCIICHUH.

Pemath  TekcTOBBIEe  3agadu
apupMeTHIECKUM CII0OCOOOM.
Pemiath npakTuuyeckue 3agaydm,
conep)Kaliue TPOLEHTHI, [OJIH,
4acTH, BBIpakaromne
3aBUCUMOCTHU:  CKOPOCTb  —

70




BpeMsI — pacCTOsSIHHE, IIeHa —
KOJIMYECTBO —  CTOUMOCTD,
00BéM paboTel — BpeMs —
MIPOM3BOIUTEIILHOCTh TPY/aa.

Pa3oupartsb peanbHbIe
JKW3HEHHBIE CHUTYyalllH,
¢hopmynupoBaTre uUX Ha S3bIKE
MaTeMaTUKHU, HAXO0JUTh
pelieHue, MPUMECHSISA
MaTeMaTHu4YeCKUN anmnapar,

WHTEPNPETHPOBATH PE3ybTaT

Anredpanyeckue BbIpasKeHH sl
(mpeobpa3oBaHue
anreOpandecKux BBIPQKCHHUIA,

,HOHyCTI/IMBIe3Ha'{eHI/IH)

OnepupoBarb NOHATUSAMMU:
CTENeHb C IEIbIM IOKa3aTeseM,
apudMeTudecKuil KBaaApaTHBIN

KOPCHB, MHOTOYJICH,
anrebpandeckast npoOsb,
TOXJIECTBO.

BbINOJHATH OCHOBHBbIE
JNeHCTBUA. BBIIOJHAT PacyYETh
no popmymam,
npeobpa3oBrIBaTH esble,

IpOOHO-paIoHaIbHbBIC

BBIPD@KEHUS U BBIPAXKEHUS C
KOPHSMH, pealn30BHIBATH
pa3ioKEeHHEe MHOrOWICHA Ha
MHOXHTEJIM, B TOM 4YHCIE C
HCITOJIb30BaAHUEM dbopmy
pasHoCTH KBapaToB u
KBajpara CYMMbl H pPa3HOCTH,

https://resh. edu. ru/
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HaXOIUTh JIOITyCTUMBIE
3HAYCHHUsI  IEPEMEHHBIX  JUIS
PpOOHO-paIMOHATBHBIX
BBIpQXXCHUH, KOpHEH.

MopaequpoBaTb C  I[IOMOIIBIO
dbopmynn peanbHBIE MPOLECCH H
SIBIICHUS

DyHKIHH (mocrpoenue,
CBOICTBAa HM3Yy4YEHHBIX (DyHKIIUIL;
rpaduyeckoe penieHue

YpaBHCHHUU U UX CHCTEM)

OnepupoBaTthb MOHATHSMH:
¢pyskumsa, rpadux PyHKUIHH,
Hyad (QYyHKIHH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,
MTPOMEKYTKH BO3pacTaHus,
yObIBaHUsI, HauboibImiee |
HANMCHBIIICC 3HaA4YCHUA
bysKIIN.

AHaJIM3UPOBATH, CPaBHUBATH,
o0cyxkaaTh CBOMCTBAa (pyHKIUM,
CTPOUTH HX rpaduKu.
OmnepupoBarhb MOHSITHSIMH
npsimast MIPONOPIIHOHAIBHOCTS,
obpaTHasi PONOPLUUOHAIBHOCTD,
JTMHEeHHas pysK1UA,
KBaJIpaTU4YHasI bysKIHA,
mapaboJia, ruriep6oa.
Hcenoab3oBath rpapukm s
OoIpeiesIeHus CBOMCTB,
MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3amad U3 JOPYTUX
y4eOHBIX IPEIMETOB U pealbHOU

https://resh. edu. ru/
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JKU3HU; MOJeJIHPOBATH c
IIOMOIIBI0O TPaUKOB peaTbHBIC
IIPOIIECCHI U SIBJICHUS.

Beipaxartsb dopmyramu
3aBHCHMOCTH MKy BEININHAMU

ITpu pazpaboTke pabodell mporpaMMbl B TEMaTHYESCKOM TUIAHUPOBAHUH JIOJKHBI OBITh YITEHBI BO3MOXKXHOCTHA
WCTHOJIB30BAHUSI  DJIGKTPOHHBIX  (IIU(MPOBBIX) 0O0pa3oBaTEIbHBIX  PECYpPCOB,  SBISIIOIINXCS — yd9eOHO-
METOAMYECKUMH MaTepuajaMu (MyJIbTUMEIUNHBIE NOPOTPAMMBI, 3JI€KTPOHHBIE YYEOHHUKH U 3aJadHUKHU,
AJIEKTPOHHBbIE OWOJIMOTEKH, BUPTyaJIbHBIC JIA0OPATOPHUH, HIPOBBIE IPOrPaMMBbI, KOJUJICKIUH LHU(PPOBBIX
oOpa3oBaTeIbHBIX PECYpPCOB), HWCHOJB3YEMBIMHU UIi OOyYeHHs ¢ BOCHUTAHHUSA Pa3IUYHBIX TPy
MoJb30BaTeliedl, MPEeACTABICHHBIMH B DSJISKTPOHHOM (LM(POBOM) BUAE M PCATHUIYIOIIMMH JIUAAKTHYECCKUE
Bo3zmoxxkHoctu ~ UKT, conepkanue KOTOPBIX COOTBETCTBYET  3aKOHOJATEIbCTBY 00 obpa3oB
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PABOYASA IPOTPAMMA
YYEBHOI'O KYPCA «TEOMETPHSI». 7-9 KJIACCHI

HEJIM U3YYEHUA YVUYEBHOI'O KYPCA

«MaTtemMaTuKy y’ke 3aT€M YUYUTh HAJ0, UYTO OHAa YM B HOPSIJIOK
OPpUBOAUT», — TMHcal BEIUKUNA PyCCKHUM ydeHblll Muxaun
BacunseBuu JIoMmoHOCOB. M1 B 3TOM COCTOMUT OJHA U3 JBYX LEeJiek
OOyYCHUSI TEOMETPUH KaK COCTaBHOW YaCTH MaTEMaTHKU B IIIKOJIC.
DTOU IIeJIHW COOTBETCTBYCT JIOKa3aTeJIbHAs JIMHUS IIPEHOdaBaHUS
reomeTpun. Ciienys mpenacTaBiIeHHON pabodeli mporpaMMe, HaunHas
C CeIpMOTO KJIacCa Ha ypOKaxX TC€OMETPHUU OOYUAIOIIUICS yUUTCS
OPOBOAUTH JOKa3aTeJIbHBIE PACCYXICHUS, CTPOUTHh JIOTHYCCKHUE
YMO3aKITIOUCHUS, TOKA3bIBATh UCTUHHBIC YTBEPKACHUS U CTPOUTH
KOHTPOPUMEPHI K IJOXHBIM, IIPOBOAUTH PACCYXOCHUS «OT
OPOTUBHOTO», OTJIMYATHCBOMCTBA OT NMPHU3HAKOB, POPMYyITHPOBATH
obOpaTHBIC yTBEPXKIACHHUSA. YUEHHK, OBJIAJICBIIHNA  HCKYCCTBOM
paccyxnaTh, OyZeT NPUMEHSTHEro M B OKpy’Karomiei >ku3Hu. Kak
nucan reomerp u nexnaror Wrops PenopoBuu lllapwirun,
«IIOABMH, TTOHUMAIOIIIUMHU, YTO TaKO€ JI0Ka3aTeIbCTBO, TPYAHO U
Ja)ke HEBO3MOXXHO MaHUITYJIUpPOBaTh». M BATOM COCTOUT BaKHOE
BOCIIMTATEIBHOE 3HAUYCHHE U3YYCHHUS TEOMETPUH, TpHUCYIIee
UMEHHO OTEYEeCTBEHHOW MaTeMaTu4decKkoul IikoJse. Bmecte ¢ Tem
aBTOPBI TIPOTPaMMBI TIPEIOCTEPETraloT YUYHUTEJsI OT HW3JIHUIIHETO
dopmanuzma, OCOOCHHO B OTHOIICHWM Hadajl W OCHOBAaHUM
reomerpun. @panHnys3ckuii mMaremaruk JKan JIbenoHHe Ho 3TOMy
IMOBOAY BBICKa3ajics Tak: «YTo KkacaeTcsi JEJIMKaTHON IpoOJIeMbl
BBEJECHUSI «AKCHUOM», TO MHE KaXXKE€TCs, YTO Ha MNEPBBIX IOpax
HY>KHO BOoOOmIe wu3berarb IPOM3HOCHUTH caMo »TO cioso. C
ApYyrol »>K€ CTOPOHBI, HE€ CcJeayeT YyIyckKaTb HU OJHOM
BO3MOX>XHOCTH  JaBaTh MPUMEPHI JIOTMYECKUX 3aKJIIOYECHUH,
KOTOpBIC KyJa B OOnbIICH Mepe, YeM HACSI aKCHUOM, SIBIISTFOTCS
UCTUHHBIMH U €IMHCTBCHHBIMU
JOBUTATEIISIMHA MAaTEMaTHUYSCKOTO MBITIIJICHUS .

BTopoit ienpro N3y4eHUsI TEOMETPHUH SIBIISICTCS UCIIOJIb30BaHUE
e€ KaK MHCTPYMCHTA IIPH PEIICHUU KaK MaTeMaTHYCeCKUX, TaK U
OpakTUYESCKUX 3aj/lad, BCTPCUAIOIIUXCS B peaJbHON >KHU3HH.
OKOHYMBIIUNA KypC TEOMETPUU IINKONBHHUK OJKEH OBITh B
COCTOSIHUM  OMNpENenTh reoMeTpudeckyro Gurypy, omnwucarh
CIOBaMM [JaHHbIM 4YepTEéXX MWJIM PUCYHOK, HAWTH IUIOLIAIb
3eMENBHOTO  ydJacTKa, pacCYuTaTh  HEOOXOIUMYIO  JUTHHY
ONTOBOJIOKOHHOTO Kalelyisi uiu TpeOyeMble pa3Mephbl rapaxa Juis
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aBTOMO6I/IJ'IfL STOMy COOTBCTCTBYCT BTOpas, BbIYUCIIUTCIIbHAI
JIMHUA B U3YYCHHHM I'€OMCTPHH B IIIKOJIC. ]_IaHHaH IIpaKTHU4YICCKast
JIMHUS SIBJISIETCST HE MEHee BaKHOM, uem nepnas. Emé Ilnaron
OpeaImrchIBall, 9TOOBI «rpakaaHe [IpexkpacHOro ropoaa HU B KOEM
cnyqae HE OCTaBJIsAJIIN FCOMeTpI/IIO, BEIb HCEMAJIOBA>XXHO aXeE
nobouyHoe e€ MpUMEHEeHHEe — B BOCHHOM JIeJie Jia, BIPOYEeM, U BO
BCEX HayKax — JIsA nquero nux yCBOGHI/ISII MBI BCJIb 3HACM, KaKas
OeckOHEYHas pa3HHUIla CYIIECTBYET MEXK/Iy YEJIIOBEKOM MPUYACTHBIM
K TreoOMETpHUUu nu HECIIPUYIaCTHBIM>. ]IJ'ISI 3TOTr O YYUTECIIIO
PEKOMCHAYECTCs no;161/1paT1) 3aa4 MpPaKTUYCCKOTO XapakTepa I
paCCManI/IBaeM])IX TCM, Y4UTb ,ueTei/i CTpOI/ITb MaTEMaTHUUYCCKHUC
MOAOCInu peaﬂbeIX JKNU3HCHHBIX chyaumﬁ, HpOBOIlI/IT]) BBIUYHWCIICHU S
U OILICHUBaTh aJeKBAaTHOCTH MOJY4EHHOro pesyibTrata. Kpaiine
Ba>XHO HOI[LIépKI/IBaTI) CBsA3U TIcOMETpUU C APpYruMu npeamMeTramu,
MOTUBUPOBATH UCIIOJIB30BAaTh OIIPCACIICHUS TCOMCTPUICCKUX (1)I/Il"yp
u HOHHTHﬁ, JACMOHCTPpUPOBATH MIPUMCHCHUC ITOJIYYCHHbBIX YMCHI/IP'I B
(1)1/131/11(6 U TEXHHKE. 3TI/I CBsI3U HaI/I6OJ'Iee SAPKO BHUIHBI B TEeMax
«BeKTOpI)I», ((TpPIFOHOMeTpI/I‘ICCKI/IC COOTHOLICHUA, «MCTOI[
koopauHat»u «Teopema ITudaropar.

B 3aKJIIOUCHHUE COIIIEMCS Ha BEJIMKOI'O MareMaThuKa U aCTpOHOMa
HNoranna  Kemepa, 4rToObl emé pa3  HNOAYEPKHYTH U
MeTarpeaMEeTHOC, nu BOCIIUTATCIIBHOC 3HAQUCHUC reoMEeTpHu:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™".

MECTO YYEBHOI'O KYPCA B YUEEHOM IIJIAHE

CornacHo yuyeObHOMY milaHy B 7/—9 Kiaccax HU3ydvaeTcs ydeOHBIH
kypc «['eomerpus»», KOTOPBIH BKIIFOYAECT CJICIYIONIMEC OCHOBHBIC
pasnensl conepkanusi: «['eomerpuyeckne GUTypbl U UX CBOMCTBaY,
«/I3MepeHne TeOMETPUYECKUX BEIIMYMH», a Takxke «JlekapTOoBBI
KOOPJMHATHI Ha TIOCKOCTH», «BEeKTOPHI», «JIBHKEHUS TUIOCKOCTHY
u «IIpeoOpazoBaHust TOTOOUS .

VueOHbIil MaH nOpeaycMaTpuBaeT HW3Yy4YEHHUE TeOMETPHUM Ha
0a30BOM ypOBHE, UCXO/Isl U3 HE MeHee 68 y4eOHBIX YacOB B yUeOHOM
roay, BCero 3a Tpu roga ooydenust — He MeHee 204 yacos.

I'eomeTpust enmHa M BeyHa, oHa OnuctaeT B boxxbem nyxe. Hama
OPUYACTHOCTh K HEM CIIy)KUT OOHUM M3 OCHOBAHUU, IO KOTOPBIM
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YeNoBeK JOJKEeH ObITh  obpaszom  boxbeum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COIAEPXXAHUE YYEBHOI'O KYPCA (I10 'OJIAM OBYUYEHU )

7 kmnacc

Hauanbeabie noHsITHS TeoMeTpun. Todka, IpsiMasi, OTPE30K, JIyd.
VYron. Bwuasl yriaoB. BeprukanbHblE W CMEXKHBIE  YIJIBL.
Buccekrpuca yrna. Jlomanasi, MHOroyroasHuk. IlapannensHocts 1
NEePIEHAUKYISIPHOCTE MPSIMBbIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE  CBOWCTBa  OCEBOM
cummMeTpuu. [IpuMepsl CHMMETPUH B OKPY>KaIOIIIEM MHUPE.

OCHOBHBIE IIOCTPOCHHS C IIOMOIIBIO IUPKYJS M JIMHEHKH.

Tpeyronsauk. BeicoTa, MenumaHa, OMCCEeKTpHca, UX CBOMCTBA.
PaBHOOEnpeHHBII M PaBHOCTOPOHHUI TpeyroinbHUKH. HepaBeHCTBO
TpEeyTroJIbHHUKA.

CpolicTBa W OpPU3HAKH PaBHOOEIPEHHOIO TPEYTrOJbHHUKA.
IIpn3Haku paBeHCTBA TPEYTOJIHHUKOB.

CpoiicTBa U NpU3HAKU HapajuIeNIbHBIX IpsiMbiXx. CymMMma yTJIOB
TpEeyTroJIbHUKA. BHEIIHNE yTriIbl TPEyroJbHHUKA.

IIpssMmoyTrosibHBIM TpPEeyroJbHUK. CBOWCTBO MeIuaHbl
OPsIMOYTOJIBHOTO TPEYTOJbHUKA, IPOBEIEHHOW K THIOTEHY3E.
IIpn3naku paBeHCTBa OPSMOYTOJIBHBIX TPEYTOJILHUKOB.
IIpsiMOyTONBHBIN TPEYTrOIBHUK C yTiioM B 30°.

HepaBencTtBa B TeOMETpHH: HEPABEHCTBO TPEYTrOJbHUKA,
HEPABEHCTBO O JUIMHE JIOMaHOM, Teopema O OOJbIlIeM yTIJe U
OoIBIIEHCTOPOHE TPEYTOJIbHUKA. [IeprIeHauKyIsip 1 HaKJIOHHAsI.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeauHHbIN
OEePIICHIUKYISIP K OTPE3Ky KaK T€OMETPUIESCKHUE MECTa TOUECK.

OKpY>KHOCTB M KPYT, XOpJAa U AUaMeTp, UX CBOMcTBa. BzanmHoe
pacIioyIo>)KeHNEe OKPY>XHOCTH | psiMoii. KacaTtenpHas u cexymias K
okpy>kHOCTU. OKpY>XHOCTh, BIHMCAHHas1 B yroj. BnucannHas u
OTHCaHHAasl OKPY>KHOCTU TPEyToJIbHUKA.

8 xiacc

YetbipéxyronbHuku. IlapanmenorpamMm, €ro IIpuU3HAKU U
cBoiicTBa. YacTHpIEC CciydaW MapaieJIorpamMMoOB (TIPSMOYTOJIFHUK,
pom0O, KBamapar), HX TIPU3HAKK W CBOWCTBa. [pamenus,
paBHOOOKas Tpamneuus, eé CBOMCTBa u TMPU3HAKHU.
IIpsimoyrosbHasi Tpanenusi.

Merton ynBoenust menuansbl. LlenTpanbHast cumMmerpus. Teopema

daneca 1 Teopema O IPOITOPIHOHAIBHBIX OTPE3Kax.

CpenHue JIMHUM TpeyrojbHUKa U Tparenuu. LleHTp macc
TpEyTroJIbHHUKA.

ITomobue TpeyroabHUKOB, Ko3(pdunuent momodus. IIpusHakn

nmoaoOust TpeyrojdbHUKOB. IIpuMeHeHWe nomoOust TpU pEHICHUH
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IPaKTUYICCKUX 3a/1a4d.

CaoilicTBa mromaaeii reomMmeTpudeckux Guryp. PopMysl JUis
IJTOIIA/ TN TPEYTOJIBHHUKA, ITapajuieorpaMMa, poMOa M Tpareunu.
OTHoOIIICHUE TIUTOIIAZIeH TOJOOHBIX QUTYP.

Brruuciaenue HHOHIa}Ieﬁ TPECYTOJIbHUKOB U MHOTOYI'OJIbBHUKOB Ha
KJeTdaTou Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu
peIIeHNN MPAaKTUYECKUX 3aaad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yrja MpsIMOYTOJBHOIO
TpeyroibHuKa. (OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.
Tpuronomerpuueckue GyHKIHHU yriioB B 30°, 45° u 60°.

BriricanHble ¥ IEHTpaIbHBIE YIIIBI, YTOJ MEX/Yy KacaTeJIbHON 1
XOpAoH. YrIibl MEXAy XOpJaMU U CeKyluMHu. Brnucannble u
OIIMCAaHHBIC YETHIPEXYTOIBHUKN. B3anMHOE pacnosioXeHue ABYyX
okpyskHocTei. Kacanue okpyskHOcTei. O0I1e KacaTeabHbIC K IBYM
OKPY>XHOCTSIM.

9 xitacc

Cunyc, kocuHyc, TaHreHc yriaoB ot O no 180°. OcHoBHOeE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIBI IPUBEACHUS.

Pemrenne TpeyronpHukoB. Teopema KOCHMHYCOB M Teopema
CHUHYCOB. PerleHne TIpakTHYECKUX 3ajJad C HCIIOJIb30BAaHUEM
TEOPEMBIKOCHHYCOB M TE€OPEMBI CHHYCOB.

ITpeoOpa3zoBanue Mo I00usI. ITomoOue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema o0 TOpPOU3BEACHUH OTPE3KOB XOpJ, TEOPEMBI O
MpPOU3BEACHUM  OTPE3KOB  CEKyIIMX, TeopemMa o  KBajgpaTe
KacaTeJIbHOM.

Bexkrtop, ninmuHa (MOIyIb) BEKTOpPA, COHAIIPABICHHBIE BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAIpaBJI€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu HaJd BEKTOpaMH.
Pa3noxenue BexkTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunarer Bektopa. CKajisipHOE TPOU3BEJICHUE BEKTOPOB,
MPUMEHCHHE JUISI HaXOXKJICHUSI JJIMH U yTJIOB.

JlexapTOBBI KOOPAWHATHI Ha MIJIOCKOCTH. Y PaBHEHUS MIPSIMOU 1
OKPY>XHOCTH B KOOpPJAMHATaX, IEPECCUYCHUE OKPYKHOCTEH U
OpsiMbIX. MEeToZl KOOpAUHAT U €T0 IIPUMEHEHHE.

IlpaBuisibHbIE MHOTIOYIOJIBHUKHU. J[IHMHA OKpy>KHOCTH. I'pagycHas
U paguaHHas Mepa yrjia, BBIUYUCIEHHE IJIMH AYyI OKPY>KHOCTEH.
ITnomane Kpyra, CEKTOpa, CErMEHTa.

JIBMoKeHUsI TUIOCKOCTH UM BHYTPEHHHE CHUMMETpUHM (Quryp
(371€eMeHTapHbIE OpEJICTaBICHUS). IlapannenbHbIl epeHoc.
IToBoporT.
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IUTAHUPYEMBIE ~ TIPEAMETHBIE ~ PE3VJIbTATBI ~ OCBOEHHA
PABOYEU [TPOI'PAMMEI KYPCA (I10 'OAAM OBYYEHN )

OcBoenmne ydeOHOro Kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO
obmrero  oOpa3oBaHHWSA  JOOHKHO  oOOecnedymBaTh  JIOCTIDKCHHE
CIIEAYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 Knacc

— Pacmiosnasars U3YUYEHHbIE reOMETpUYECKUE purypsi,
OnpeaesaTh ux B3aMHOE pacnonoxeHue, n3o0paxxaTb
TEeOMETPHUYECKHE (PUTYPHI; BBITIOIHITh YSPTSHKHU I10 YCIOBUIO 3aJa4H.
N3mepsTh nuHEWHbIE W yrJOBble BelaWuduHBI. Pemars 3amadud Ha
BbIUHCIICHHUE JUIUH OTPE3KOB U BEJIMYUH YIJIOB.

—  Jlemate TpyOyrO OIIGHKY JIMHEWHBIX W YIJIOBBIX BEITUYUH
IpeIMETOB B pPEaJbHOW >KU3HH, Pa3MEpPOB NPHUPOIHBIX OOBEKTOB.
Paznuuarh pazMepbl 3TUX OOBEKTOB I10 MOPSIJIKY BEJTUYHHBI.

—  CtpouTh 4epTekXu K TEOMETPUIESCKUM 3aJadaM.

—  ITlomm3oBaTbCcsi TIpU3HAKaMU pPaBCHCTBA  TPEYTrOJIBHUKOB,
HWCHOJIF30BaTh OpHU3HAKA u CBOMCTBA paBHOOEIPEHHBIX
TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

—  IIpoBoauTh JIOTHYECKHE PACCYXXIECHUS C HCIOJIB30BAHUEM
TE€OMETPUIECKUX TEOPEM.

—  Tlonmp3oBaTbCsi TpHU3HAKAMH PABEHCTBA MNPSIMOYTOJIBHBIX
TPEYIrOJIbBHUKOB, CBOMCTBOM MEIHWAHbI, NPOBEAEHHON K THUIIOTECHY3€
NPSAMOYTOJIBHOT'O TPEYTOJIBHUKA, B PEIIEHUN I'€OMETPUIECKUX 3a1a4.

— OnpenensiTe nmapajuIenbHOCTh MPSIMBIX C HOMOIIBIO YTJIOB,
KOTOpBIE 0Opa3yeTr ¢ HUMHU ceKymas. OnpenensaTs MmapauieIbHOCTh
OPSIMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOW NpsIMOit
0 TOYEK APYroH MpsIMOii.

— Pemrats 3agagn Ha KireT9aTol Oymare.

—  IIpoBoauTh BBMHUCIICHUS] U HAXOAUTh YHUCIOBBIC U OyKBEHHEIC
3HAYCHUSI YIJIOB B TEOMETPHUECKHX 3aJadax C MCIIOJIb30BaHUEM
CYMMBI yTJIOB TPEYTOJIHPHUKOB W MHOTOYTOJIFHUKOB, CBOWCTB YTJIOB,
oOpa30BaHHBIX MPHU NEPECEUCHUH [BYX IMapajUICAbHBIX IPSIMBIX
cekymier. Pemrate mpakTHUecKue 3aJa9i Ha HaX0XKACHNUE YTIOB.

— Brnanerr NOHSATHEM TI'€OMETPUYECKOIO MECTa TOYEK. YMETh
oTIpeneNsiTh OHCCEKTPHUCY yIJla W CEPEIUHHBIN TIEPIEHIUKYISIP K
OTPE3KY KaK TeOMETPUIECKHE MECTa TOUCK.

—  DopMynanupoBaTh OIPEAEICHUS OKPYHOCTH U KPyTa, XOPIbI
U auaMeTpa OKPYKHOCTH, IOJIb30BaThCs WX CBOHCTBAMH. YMETh
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IIPUMCHSATH 5TU CBOMCTBA IIpru pCICHUMA 3a4a4.

— Brmagerep TOHSTHEM  ONMCAHHOM OKOJO  TPEYroJdbHHUKA
OKPY>KHOCTH, yMETh HaxoauTh €€ neHtp. [lomp3oBaThest paktamMu o
TOM, YTO OHMCCEKTPHUCHI YTJIIOB TPEYrOJIbHHUKA IIE€PECEKAIOTCSI B OJTHOMU
TOYKE, MU O TOM, UTO CEPEAMHHBIEC IIEPIICHIUKYJISIPBI K CTOPOHAM
TPEyTOJIbHUKA IIEPECEKAIOTCSI B OTHON TOUKE.

—  Bmagers TOHSITHEM KacaTeJIbHOH K OKpY>KHOCTH,
MOJIB30BAaThCS TEOPEMOM O IIEPIEHAUKYISIPHOCTH KacaTeJIbHOU H
pannyca, IpoBEAEHHOTO K TOUYKE KaCaHUsI.

—  Ilonb30Barbces OpOCTEHILIMMHU r€OMETPUUECKUMU
HEpaBEHCTBAMH, IIOHUMATh UX MPAKTHUYECKUNA CMBICII.

— ITpoBOIMTE OCHOBHBIE TEOMETPHYECKHE IOCTPOCHHUSI C
TIOMOIIBIO IUPKYJIISI U JIMHEHKH.

8 xiacc

— Pacmo3snaBaTb OCHOBHBIC BHIbI LIE?TBIpéXyI‘OJ'II:HI/IKOB, nux
DJICMCHTHI, I10JIb30BaThCs nux CBOMCTBaMHU Ipu pemIeHnn
TCOMCTPHUUYCCKUX 3aaad.

—  IlpumeHsaTh  cBOMCTBA  TOYKM  II€pecedeHUusT  MeOauaH
TpeyTroJIbHHUKA (IIEHTpa MacC) B PEIICHUH 3aj1ad.

— Brnagerp moHsTHEM cpegHel JIMHUM  TPEYTOJIBHHUKA H
Tpareuuy, NPUMEHATh UX CBOMCTBA IPH PELHICHUN T'€OMETPUUECKHUX
3amad. llonb3oBarbest  Teopemoilt  dajeca U TEOpeMOM O
OPOMOPUMOHAIBHBIX OTPE3KaX, MNPHUMEHSITh UX [UIsI  PEIIeHUs
MPAKTUYECKNUX 3aaad.

—  IlpuMeHsTh mpH3HAKM ITOA0OHSI TPEYTOJIBHUKOB B PEHICHUU
TeOMETPUUIECKUX 3aJad.

—  ITlomezoBarbcsi  Teopemoit  I[ludaropa  mms  pemreHus
TE€OMETPUYECKUX U IMPaKTUYECKuX 3a7ad. CTpOUTh MAaTEeMaTUYECKYIO
MOJIENIb B IIPAKTUYECKHUX 3aJadax, CAMOCTOSITEIIBHO N€IaTh YePTEX U
HaxOJIUTh COOTBETCTBYIOIINE JIUHBI.

—  Bmagers nonsiTHAMH CHHYCa, KOCHHYCa M TaHI'€HCa OCTPOTO
yriia  OpsSMOYTOJIBHOIO  TpeyroiabHuKa. lloimbp3oBaThbcsi  3TUMH
MOHSITUSIMU U1 PELICHUS ITPAKTUYECKUX 3a7ad.

— Breruncisars (pa3TuuHBIMHA crrocodamm) TUTOIAIE
TPEyroJIbHUKA W IUIOMIAJH MHOTOYTOJbHBIX (Uryp (II0JB3YsCh, IIC
HEOOXOAMMO, KaJIbKYJISITOPOM). IIpUMEHSTh MOJIyYeHHBIC YMCHHUS B
MPAKTUYECKUX 3ajladax.

— BHaI[eTI) TIOHATUAMU BIIMCAHHOTO W IEHTPAJIBHOTO Yyrjia,
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HUCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yTJIaX, YIJIaX MEXIy XOpJamMu
(cekymmMH) U yIje MEXAy KacaTeJIbHOM W XOpAOW IIPpH pEHICHUH
TEeOMETPUUIECKUX 3aJad.

— Brnagerp  moHsATHEM ~— ONMHMCAaHHOTO  YETHIPEXYTOJIBHUKA,
OPUMEHSITh CBOMCTBA OIMHMCAHHOTO YETHIPEXYTOJIBHUKA IIPHU PEIICHUH
3aaad.

—  IlpumeHsSTh TOJNIy4YeHHBIC 3HAHHS Ha NPAKTHKE — CTPOHTH
MaTeMaTHYeCKUEe MOJCSIH JUIS 3aJlad PeaybHOM JKMU3HU M IPOBOIUTH
COOTBETCTBYIOIIIME€ BBIYHCIICHHS C HOPUMEHEHHEM Ioo0us U
TPUTOHOMETPUHU (MOJIB3YSICh, TJIe HEOOXOIUMO, KAIbKYJISITOPOM).

9 xiacc

— 3Harp TPUTOHOMETPHYECKHE (PYHKIUH OCTPHIX YTJOB,
HAaXOIUTh C WX IIOMOIIBIO Pa3MUYHBIC DJIEMEHTHI NPSIMOYTOJIBHOTO
TpEeyrojibHUKa  («pEIIeHHE  IPSMOYTOJIFHBIX  TPEYTOJIBHHUKOB)).
Haxomute (¢ DoOMOMmIBIO KaJIBKyJISITOpPA) JUIMHBI W YLIIBI  JUIA
HETaOJIMYHBIX 3HAYCHUH.

—  Ilonb3oBarbCcsi  (opMynamu  TIPUBEICHHUST W OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJAESCTBOM JJIsI HAXOXXJICHUS] COOTHOIICHU
MEX Y TPUTOHOMETPUIECKUMHU BEITMIHUHAMMU.

—  Hcnooap3oBaTb TEOpEeMbl CHHYCOB M  KOCHUHYCOB  JUJIs
HaXO0XXJACHUS Ppa3JIUYHBIX DJJIEMEHTOB TPEYTOJIbHUKA («pelieHne
TPEYTOJILHUKOBY»), MPUMCHATh HX NOPH PEIICHUHU TEOMETPHUUYECKUX
3azad.

—  Brnaners MOHSITUSIMU npeoOpa3oBaHUs nmoyoous,
COOTBETCTBEHHBIX JJIEMEHTOB I0J00HBIX (uryp. Ilomp3zoBaTbes
CBOMCTBAaMHM NOJIOOUSI MNPOU3BOJIBHBIX (UTYP, YMETh BBIYHUCIISITH
JUTMHBI M HaXOJIUTh YIJIbl Y 1ON00OHBIX (uryp. IIpumensts cBoiicTBa
MmoaoOMsi B TMPAKTHYECKUX 3ajadax. YMETb HPUBOJUTH IPHUMEPbI
MOAOOHBIX (UTYP B OKPY’KaAFOIIIEM MHPE.

—  Ilonp3oBarbCcs TeOpeMaMH O NPOU3BEACHUHU OTPE3KOB XOPI, O
MNPOU3BEACHUHN OTPE3KOB CEKYIHUX, O KBaJpaTe KacaTeabHOM.

—  Ilonp30BaTbCcsi BEKTOpPaMH, NOHUMATh MX I'€OMETPUYECKHUUN M
(pu3nyeckuii CMBICI, IPUMEHSITh UX B PEHICHUM TI'€OMETPUYECKHUX U
(puznueckux 3anay. [IpuMeHsTH CKaJIsIpHOE IPOU3BEJICHUE BEKTOPOB
JUISL HAXOXKJICHUS! JUTUH U YTJIOB.

— ITons3oBarhCs MCTOJ0M KoopauHat Ha IIJIOCKOCTH,
OPUMCHATH €TI0 B PCHICHUU IT'COMCTPUUICCKHUX U MPAKTUYICCKUX 3a1a4.

—  Brazerp NOHATUSIMHU NPAaBUJIBHOI'O MHOTI'OYT'OJIBHUKA, NJIMHBI
OKPY>XHOCTH, JUIMHBI IYI'M OKPY>XHOCTH M paguaHHOW Mepbl yria,
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YMETh BbBIHUCIIATH ILJIOMIAAb Kpyra " C€ro gacTei. HpI/IMeHHTB
IMOJIYYCHHBIC YMCHHS B MPAKTUYICCKUX 3a/lavdax.

—  HaxomuTh ocu (MM LEHTPBI) CHMMETPUH (PUTYpP, IPUMEHSTH
JIBYDKCHHS IVIOCKOCTH B MIPOCTECHILINX CITyYasiX.

— ITpuMeHsITh MoTy4YeHHbIC 3HAaHUsI Ha NIPAKTUKE — CTPOUTH
MaTeMaTHYeCKHUe MOJCIIH JUTS 3a/1a4 peajibHOM )KU3HU U ITPOBOANUTH
COOTBETCTBYIOIINE BBIYHUCICHUS C IPUMEHEHUEM MOJI00Us 1
TPUTOHOMETPUUYECKUX (PyHKIUH (MOJIB3YSICh, I'JIe HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOE IIJIAHUPOBAHHME YYEBHOI'O
KYPCA(IIO I'OJJAM OBYUYEHU )

7 xnacc (ue MeHee 68 1)

Haspanmue
pasnena
(TeMBbl) Kypca
(4uci0 yacoB

OcHoBHOE coaepikaHue

OcHOBHBIE BU/IBI 1eATeJIbHOCTH
o0yyaromuxest

JJIeKTPOHHBbIE
Oo0pa3oBaTe/ibHbIE

pecypcbl

IIpocreiimue
reomMeTpuyecKne
¢urypnl 1 ux
cBoiicTBa.
HN3mepenne
reoMeTpH4ecKuX
BeJIHYUH

(14 u)

IIpocreiimue reomerpuyeckue
OOBEKTHI: TOYKH, MPSIMBIE,
JIydd H YTJIbI, MHOTOYTOJBHUK,
JOoMaHas.

CMeXHBIE U BEPTHUKAIbHBIC
yrael. Paborta c mpocTefimmmu
geprexxamu. Mzsmepenune
JTUHEHWHBIX U YTJIOBBIX
BEJINYHH, BEIYUCIICHUE
OTPE3KOB U YTJOB.

Ilepumerp u mromans Guryp, co-
TaBIICHHBIX U3
OPsIMOYTOJIBHUKOB

®opMyIUPOBATHL OCHOBHBIE
MOHATHUS U OIpEeaesIeHHUsI.
Pacno3naBaTh N3ydeHHBIC
reoMerpudeckue QUrypsl,
omnpeaeJsiTh UX B3aUMHOE
pacroyio)xeHue,
BBINOJTHATH YePTEXK MO
YCIOBHIO 3aJa4H.
IIpoBoauTh npocreiimue
IIOCTPOCHUSI C IIOMOIIBIO
LUPKYJISI U JIMHEUKH.
HN3mepsATh NUHEHHbIE U
YTJIOBBIE€ BETHYHHBI
TEOMETPUUYECKHUX U
OPaKTHUYECKUX OOBEKTOB.
Onpenensith «Ha TIa3»
pa3Mepsl pealbHBIX
00BEKTOB, MPOBOANTH
rpyOyIo OLIEHKY HUX
pa3mMepoB.

Pemiatp 3aadu Ha

https://resh. edu. ru/
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BBIYMCJICHUE JIJTUH
OTPE3KOB U

BEJIMYUH yTJIOB.

Pemath 3agauyu Ha
B3aUMHOE PACIIOJIOKCHHUE
reoMeTpUYEeCKUX GUryp.
IIpoBoaurs
KJIaccu(HUKAIUIO YTIIOB,
BBIYHUCJISATH JIMHEHHBIC U
YTJIOBBIC BEIIUYHHBI,
NMPOBOJAUTH HEOOXOIUMBIC
JOKa3aTeIbHbIC
paccyxaeHusl.

3HAKOMUTBCS ¢ UCTOPHEI
pa3BUTHS T€OMETPUH

TpeyrojbHuku (22 )

ITonstue o PaBHBIX
TPEyrodbHUKAX U TMEPBUYHbBIE
npeacTaBJICHUA o PaBHBIX
(koHTpy?HTHBIX) purypax. Tpu

PacnosnaBarth napsbl
paBHBIX  TPEYrOJIbHUKOB
Ha TOTOBBIX YepTexkax (c
yKa3zaHHEeM IPU3HAKOB).

MpU3HaKa paBeHCTBa BeiBOANTH CIICJICTBUS
TPEYTrOJbHUKOB. (paBeHCTB

TlpusHnaku paBeHCTBa COOTBETCTBYIOIIHNX
OPSIMOYTOJIBHBIX 3JIECMEHTOB) H3 PaBCHCTB
TPEYTrOJIbHUKOB. CaoiicTBO TPCYTOJIBHUKOB.

MeJTHaHbI OPSIMOYTOJIBHOTO DopMyJIUPOBATH
TpEyTroJIbHUKA. OIpeneeHus:
PaBHOOCOpEeHHBIC " OCTPOYTOJIBHOTO,
PaBHOCTOpOHHHUE TYINOYT'OJIBHOTO,
TpeyroinbHuku. IlpusHaku u NPSMOYTOJIBHOTO,
CBOMCTBA paBHOOEIPEHHOTO paBHOOEAPEHHOTO,
TPEYTOJbHHUKA. PaBHOCTOPOHHETO

https://resh. edu. ru/
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IIpoTtnB Gousbmiedt CTOPOHEI
TPEYTOJIbHUKA JICKUT OOJIBIINHA
yroJi. [Ipocreiimne HepaBeHCcTBaA
B reoMeTpun. HepaBencrso
TpeyronpHuka. HepaBeHcTBO
JIOMaHOM.

IIpsiMOyronbHbIN TPEYrOJbHUK C
yriaom B 30°.

HepBLIe IIOHATHUA O
JA0Ka3arejIbCTBax B r€COMETPUN

TPEyroJbHUKOB;
OHMCCEKTPUCHI, BBICOTHI,
MeIWaHbl TPEYTOJIbHUKA;
CepeaUHHOTO

TIEePIEHINKYJISIpA OTPE3Ka;
IIepuMeTpaTpeyTroJIbHUKA.

DopMyJIHPOBATH
CBOMCTBAa W  INPU3HAKHU
paBHOOEAPEHHOTO
TpeyroIbHUKA.

Crpouthb YepTEeKH,
pemaTh 3agaun c
TTIOMOIIHIO HaXOKJICHHUS
PaBHBIX TPEYTOJIBHHUKOB.
IIpuMeHATH MIPU3HAKA
paBeHCTBaA
MIPSIMOYTOJIBHBIX
TPEyTOJILHUKOB B
3agavax.

Hcnonb3zoBath nudpoBsie
pecypchl IS
HccJIe0BaHu CBOMCTB

H3y4daeMbIX QUryp.

3HAKOMUTBCS ¢ UCTOpHUeE
pa3BUTHUS T€OMETPUHU
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Ilpoooncenue

Ha3panmue
pa3nena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOE coaepikanue

OcHOBHbBIE BH/IBI
ACATEC/JIbHOCTH Oﬁy‘lalOIJ_IHXCSI

DJIEKTPOHHbIE
O0pa3oBaTeJibHbIE

pecypcbl

[MapanneabHbie
npsiMble, CyMMa yIJI0B
TpeyroibHuka(l4 )

ITapannensHbIe apsiMbIe, ux
CBOMCTBA, IIsaTeIit nocTyJjar
EBxknupga. Haxkpect Jiekaiue,
COOTBETCTBEHHBIC u
OJTHOCTOPOHHHUE YTJIBI

(oOpa3oBaHHBIE IIpU II€PECEUCHUU
rmapajiIeJIbHBIX NPSIMBIX CEKyIIeH).
[Ipu3Hak mnapanyeTbHOCTH TIPSIMBIX
yepe3 PpPaBEHCTBO PACCTOSHUH OT
TOYEK OJHOW MNpsMOM a0 BTOpOH

psIMOiL.
CyMMa yryioB TpeyroiabHUKA |
MHOTOYTOJIbHHUKA.

Buemane yrabsl TpeyroibHUKA

®opmMyIUpOBaTh NOHATHE
MapajuleNIbHBIX NPSIMBIX,
HAXOAMTh IPAKTHUYECKUE
MIPUMEPHI.

H3yuaThb CcBOMCTBaA
00pa30BaHHBIX mpu
TepecedeHun TmapaIeTbHBIX
npssMbix cexkyuiei. [IpoBoaurtn
A0Ka3aTeJIbCTBA

MapajuIeIbHOCTH JBYX MPSIMBIX C

YTJIOB,

TTOMOIIBIO YTJIOB,
00pa3oBaHHBIX npu
MIEPEeCeYeHNUN OTHUX  MPSIMBIX

TpeTbeil OpsMoil. BbIuHMCIAATH
CyMMY YIJOB TpPEyrOJbHUKA U

MHOTOYTI'OJIbHHKA.
Haxoauts YHICIIOBBIC 31
OyKBEHHBIE 3HAYCHHS yIJIOB B
TE€OMETPUUECKHUX  3aJadyax ¢
HCIIOJIF30BAHUEM  TEOpeM O
CyMMe€ YTJIOB TPEYTOJbHHUKA H
MHOTOYTOJIbHHUKA.

3HAKOMHUTLCH ¢ UCTOPHEH
pPa3BUTHSA T€OMETPUU

https://resh. edu.

ru/
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OKpyxKHOCTH

U KpYT.
TI'eomerpuyeckue
NOCTPOEHUSs

(14 u)

OKpY’>KHOCTb, XOPJIbl U JUAMETPHI,
UX  CBOMCTBAa. KacarenbHast K
OKPY>KHOCTH. OKpY’>KHOCTb,
BriMcanHass B yroj. Ilonstue o

I'MT, unpumMeHeHue B  3ajadax.
Buccekrpuca u CepeTMHHBIHI
NEePIICHANKYJIISIP Kak

reoMeTpHUUEeCKHEe MecTa TOUeK.
OKpy’>KHOCTB, OIIMCaHHAasA OKOJIO
TpPEeyTOJbLHUKA. Brimcannas B
TPEYTOJIBHUK OKPYKHOCTb.

IIpocreiimue 3anaun Ha NOCTPOEHUE

®opMyJUPOBATh ONpe/feeHHs:
OKPY)KHOCTH, XOPJBI, THAMETpa U
KacaTeJIbHOM K  OKPY>XHOCTH.
HN3yuartsb ux CBOMCTBa,
NPU3HAKH, CTPOUTb UYCPTEKHU.
UccnepoBat, B TOM  uucie
HCHO/b3Yys LH(POBBIE PecypcChl:
OKPY’>KHOCTb, BIIMCAHHYIO B YIOJI;
LEHTP OKPYXXHOCTH, BIIMCAHHOM
B Yroa, paBEHCTBO OTPE3KOB
KacaTeIbHBIX.

HUcnoassosars metoa I'MT s
JI0Ka3aTelbCTBATEOPEM O
IepecedeHun OMCCeKTpUC
YIJI0B TPEYTOJbHUKA U
CEPCANHHBIX NMEPNCHAUKYJISIPOB
K CTOpOHaM TPEYyTrojJbHHUKA C
nomouibro I'MT. OBiaaeBaThb
MOHATHUAMM BIIMCAHHOUN U
ONMCAHHONOKPY>KHOCTEMN
TpEeyTroJdbHUKA, HAXOAUTh
LEHTPBIITUX OKPYKHOCTEN.
PemaTte OCHOBHBIE 3aJayM Ha

NOCTPOEHME. yIja, pPaBHOTO
JTaHHOMY; CepeIMHHOTO
HepIreHINKYJIsIpa JaHHOTO
OTpE3Ka,; npsiMOM,

npoxonsiieil  4epe3 JaHHYIO
TOYKY U IEPHEHIUKYJISAPHON
JTaHHOI TPSIMON; OMCCEKTPUCHI
JAHHOTO yTIJa; TPEYTOJIbHUKOB

https://resh. edu. ru/
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10 pa3JIUYHBIM BJIEMEHTaM.
3HAKOMUTBCS € UCTOPHEI
Pa3BUTHS F€OMETPUH

IloBTOpEHME,
00001IeHHe 3HAHMI

(4 )

IToBTOpEeHue

Hu

0000111EH1E

OCHOBHBIX IIOHSTHU WU MECTOO0B

Kypca 7 kjiacca

Pemratn 3aaum Ha
MMOBTOPEHME,
WJUTIOCTPUPYIOIIHE CBSI3H

MEXIy Pa3IUIHBIMU YacTsIMHA
Kypca
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8 kmacc (ue menee 68 )

NpSIMOYT'OJIbHUKA, pomM0ba, KBajpara,
Tpareunu, paBHOOOKOW Tpamnenuu,
MIPSIMOYTOJILHOM TpareIuu.
IIpumMeHATH MeTo[ YABOCHHS
MeJUaHbl TPEYTOJIbHUKA.
HUcnonn3oBaTh nndpoBBIE pecypchl
JUTSL HCCIIeIOBAaHUS CBOWCTB
H3y4daeMbIX QUTYDP.

3HAKOMHUTBCS € HCTOpHeﬁ pa3sBUTUsA

IeOMETpUHN

Ha3Banue JJIeKTPOHHbIE
pa3nesa (TeMbl) OcHoBHOE cofep:kaHue OcHoBHbie BHALI O0pa3oBaTeJibHbIE
Kypca (4HC/I0 4acoB) ACHTEALHOCTH pecypent
00yYaIoLUXCs
Yeroipéxyroabuuku (12| ITapamiesorpamm, €ero HN3o00pakar W  HAXOAUThL  Ha https://resh. edu. ru/
) OpU3HAKHA " CBOMCTBA. gepTexax YeTHIPEXYTOIIBHUKH
YacTHble ciydan pa3HBIX BHUJOB M UX DJIEMEHTHI.
napayuIeIorpaMMOB ®opmMyIHpOBaTH ompeesIeHus:
(IpsIMOYTOIBHHUK, pomo, napajuiesorpamMma, IpsiMOYTOJIbHHKA,
KBaJapaT), HUX NOPU3HAKKU U pomMo6a, KBajpara, Tparenuu,
CBOMCTBA. Tpanenusi. paBHOOOKO# Tpaneuuu,
PaBHoOoOKast 1 mpsiMOyroabHas IPSIMOYTOJIbHOM Tpaneuunu.
Tparnemnu. Jloka3pIlBaTh MW HWCHOJB30BATh NpPH
VYaBoeHue MEIUAHBbI. peleHumn 3aJga4 TIPpU3HAaKH 58
LleHTpanbHasiCUMMETPUS CBOWCTBA: rmapasienorpaMma,
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Teopema dajieca u
Teopema o
NPONOPUHOHATBHBI
X 0Tpe3Kax, moa00-
HbIe TPEYroJbHHKH
(15 v)

Teopema Paneca u Teopema

0 MIPOIOPIIHOHAIBHBIX
OTpe3Kax.
Cpensss JINHUS

TpeyrojbHuKa. Tpaneuus,
e€ cpenHss JIUHUSA.
IIponopunonansHbie
OTPE3KH, IIOCTPOCHHUE
4eTBEPTOTO
MIPOTOPIHOHATHEHOTO
OTpe3Ka.

CpoiicTBa 1LleHTpa Macc B
TpeyTOJIbHUKE.

ITomoGHBIE TPEYTOIBHHUKH.
Tpu npusHaka noxoous
TPEeyTOIbHUKOB.
IIpakTHueckoe npuMeHeHue

IIpoBoAUTHL MNOCTPOEHHSI C IOMOIIBIO
LUPKYJS M JUHEHKH C HCIOJIb30BaHUE

Teopembl QPajeca U TEOPEMBI O
NPONOPLUUOHAIBHBIX OTpe3Kax,
CTPOMTH 4eTBEPTHIN

OPONOPLUOHAJILHBIN OTPE3OK.
IIpoBoauTs AO0KAa3aTENBCTBO TOrO, YTO
MEJUaHbl TPEYrOJIbHHUKA IIEPECEKAIOTCS
B OJHOHM TOYKE, U HAXOAHUTb CBA3b C
LIEHTPOM Macc, HAaXOAUTh OTHOIICHHE, B
KOTOPOM MEJMaHbl ACJSATCA TOUKOM HX
nepeceyeHusl.

Haxoauth mogo6HbIe TPEYTOIBHUKH Ha

FOTOBBIX  YepTekax ¢  yKasaHHeM
COOTBETCTBYIOIIIUX IIPU3HAKOB
nox00us.

Pemrarhb 3aa4H Ha nooOHbIE
TPEYTOJILHUKHU C IOMOIILIO
CaMOCTOATEIBLHOTO [MOCTPOCHUS
yepTekeil W HaxOXKIEHUS IOJT00HBIX
TPEYTOJIBHUKOB.

IpoBoauTh JI0Ka3aTeNbCTBA c

HCIIOJIb30OBAHUEMIIPU3HAKOB 110)1061/151.
HOKa3BIBaTB TpU IPU3HaAKa l'[OJ:[O6I/I$[

TPEYTOJIBHUKOB.
IIpuMeHATHL TOJNydeHHBIE 3HAHHUSA IPHU
peuieHun TeOMETPUUECKUX u

MIPAaKTUYECKUX 3ajad.
3HaKOMUTBCA € HCTOpHei
reoMeTpun

pa3BUTHSA
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Inomank.
Haxoxnenne
IIomanei
TPeyroJbHHKOB

H MHOTOYT0JIBHBIX
¢uryp. [lnomagn
noxo0HbIX Guryp (14
1)

[TonsitTue 00 obmieit Teopuu
ILJIOLIA/IH.

Ddopmynbl I TLIOIATHA
TpEYTOJILHUKA,
napajjejorpamma.
OTHOIlIEHUE Iomanaei
TPEYTOJILHUKOB C OOIIUM
OCHOBAaHHMEM WJIM OOIICH
BBICOTOM.

Brruucnenue TIoIa e
CIIOKHBIX  (Guryp  depes
pasbueHue Ha YacTU U
JIOCTPOCHHE.

ITnomanu uryp Ha
KJISTYaTOU Oymare.
ITnomanu MOOOHBIX
duryp. Breraucnenue
JIoIIaaei. Bagaun c
MIPAKTUUYECKUM
co/iepKaHUEM. Peuienue

3aJa4 C IIOMOIIBIO MeToda
BCIIOMOIaTC/IbHOW IJIOIIAIN

OBJaajeBaTh NepBUYHBIMH
npeacTaBjeHusiMu 00 oOmeil Teopuu
miomaa  (Mepsl), ¢GOpPpMYJIHMPOBATH
CBOMCTBAa  IUTOIIAAHM, BBUICHITH WX
HAaTJSITHBIHA CMBICI.

BriBOAUTH bopmymsr MJIOIIa N
napajuiesiorpaMma, TpeyroJIbHUKA,
Tpanmenuun w3 (QOPMYJBl IUIOMIATH
OpsIMOYTOJNBbHUKA (KBaaparTa).

BbiBOAMTH hopmytb IO LA M
BBIIYKJIOTO YETHIPEXYTOJbHUKA Yepe3
MUATOHAIIM W yTOJ MEXIy HHMH.
Haxoautsb MJI01Ia TN duryp,
H300paKEHHBIX Ha KieT4aTol Gymare,
HCIO0JIb30BaTh pa3OHeHHEe Ha YacTH U

JIOCTPOCHHUE.
Pa3dupats npuMepbl HCIOJIb30BaHUS
BCIIOMOTATEIIbHOM IJI0IIA U JUIST

peIIeHUsI TEOMETPUISCKUAX 3ajad.
Haxoaures miomann monqoOHBIX GUTYp.
BBIYMCIAATH MIOIMAAN PAa3THYHBIX
MHOTOYTOJBHBIX pUTYyp.

Pemiary 3amaum Ha nOuomanbs  C
MIPAKTUYECKUM COJIep KaHUEM
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Teopema Ilngaropa n
Havaia
TPHUTOHOMETPHH

(10 v)

Teopema Iludaropa, eé
JI0Ka3aTeJIbCTBO u
IIpUMEHCHHUE. O6partHas
Teopema [ludaropa.
Onpenenenue
TPUTOHOMETPHUUECKUX
ynkuuii  ocrporo  yria,
TPUTOHOMETPHUUECKHE
COOTHOIICHUS B
MPSAMOYTOJIbHOM
TpeyrosbHuke.  OcHOBHOE
TPUTOHOMETPHUUECKOE
ToxaecTBo. CoOTHOIIEHUSs
MEXIY CTOpOHAMU B
MIPSIMOYTOJIBHBIX

TpeyroldbHUKAX C yrjiaMu B
45°n 45°; 30°n 60°

Joxka3piBaTh Teopemy lludaropa,
HCI0J1b30BATH

e€ B MPaKTUIECKUX BBIUUCICHUSIX.
dopmyaMpoBaTh OIpEeiICHUs
TPUTOHOMETPUYECKUX (QYHKIIHI
OCTpOro yria, IpOBepATh UX
KOPPEKTHOCTb.

BBIBOANTHL TPUTOHOMETPHUUECKUE
COOTHOIIEHHUSI BIIPSIMOYTOJIBHOM

TPEYTOJIbHUKE.
HeccnenoBaTs  COOTHOLICHUS — MEXKIY
CTOpOHAMU B MPSIMOYTOJIBHBIX

TpeyTOoJbHUKAaX ¢ yriamu B 45° m 45°;
30° u 60°.

Hcnoab3oBaTh GOpMyIIbI IPUBEICHUS U
OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO ISl HAXOXKICHUS
COOTHOLIEHUN MEXY
TPUTOHOMETPHYECKUMH (QYHKIITUSIMHA
Pa3INIHBIX OCTPBIX YTIIOB.
IIpuMeHATHL TOTy4YeHHbIE 3HAHUS U
YMEHHS MPUPEIIeHUN NMPaKTHIECKUX
3a7a4.

3HaKOMHUTBCSI € HCTOpHeii pa3BUTHS
reoMeTpun
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Yribl B OKPYAKHOCTH.
Brnucannbie

H ONHCAHHBIE
YeThIPeXyroJbHUKH.
Kacareabnbie

K OKPY’KHOCTH.
Kacanue oxpyxHocreii

(13 v)

Bnucannbsie U LleHTpalbHbIE
YTJIbI,

YToJI MeX/y KacaTeJIbHOU U
XOPJIOH.

Yrael MeXay XoplaMu U
CEeKYyILIUMHU.

Bnucannbie n onucaHHbIe
4eThIpEX-

YIOJIbHUKU, UX TNPU3HAKU U
cBoiicTBa. [IpumMeHeHue aTUX
CBOMCTB

npyu peHIeHUuHn
re€OMEeTpHUUYECKUX 3a-

nadg.

Bszaumnoe pacmosoxxeHue
OKPY>XHOCTEH. Kacanue
OKpY>KHOCTEH

DopMyJIUPOBATH OCHOBHBIC
OIpeiesIeHus], CBsI3aHHbIC C yIJIaMHu B
Kpyre (BIIHMCAaHHBIN yroJ, eH-
TPaJBHBII yroi).

Haxoaurhb BMCaHHbBIC YTIJIbI,
onMparIrecs Ha OHY AyTY,
BBIUHNCJISITH YIJIBI C TOMOIIBIO TEOPEMBI
o

BITMCAHHBIX YTJIaX, TEOPEMBI O
BIIMCAHHOM YeTPEXYTOJbHUKE, TEOPEMBI
0 LEHTPAIBLHOM YyTJIC.

HUccaenoBaTh, B TOM YHCIE C TOMOIIBIO
UG POBBIX

pecypcoB, BIIMCAHHBIE W OIHMCAHHEIE
4eThIpEX-

YTOJILHUKH, BBIBOJAMTH UX CBOICTBA U
OpU3HAKH.

HUcnoab30BaTh 3TU CBOWCTBA U
MPU3HAKHA IPHU PEUICHUH 3aJ1a9

https://resh. edu. ru/

IToBTOpEHwue,
0000IIEHUEe
3HAHMH

(49

TToBTOpEeHNE OCHOBHBIX
MOHSATHUH U METOJIOB KypPCOB
7 u 8 xj1accoB, 0000IIEHHE
3HAHUU

Pemiatp 3agayum Ha NOBTOpPEHUE,
WJUTIOCTPUPYLIUE CBSI3U MEXKIY
Pa3IMYHBIMHU YacCTsIMU Kypca
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9 kiacc (He meHee 68 1)

Ha3zBanne o D/1IeKTPOHHBIE
CHOBHBIE BH/IbI
pazaena (TeMbl) OcHoBHOE cojep:KaHue a OO0pa3oBaTesibHbIE
Kypca (4MCJI0 4acoB) ACATEARHOCTH pecypcsl
yp o0yyarouuxest

Tpuronomerpusi.
TeopeMbl KOCUHYCOB H
CHHYCOB.

Pemienue
TPeyroJbHUKOB

(16 v)

OnpepeneHne TPUTOHOMETPUUECKUX
¢yuxuuii yrinos ot 0° go 180°.
KocHHYC ¥ CHHYC NPSIMOTO M TYIIOTO
yria. Teopema KOCHHYCOB.
(O0ob6mEénHas) TeopeMa CHHYCOB (C
panu-

YCOM OTIMCaHHOW OKpYy’XHOCTH). Ha-
XO0YKJICHHE JUINH CTOPOH U BEJIMYUH
YIJIOB TPEYTrOJIbHHUKOB.

dopmyna mIOMAAN TPEYTroJLHUKA
4yepes3 JIBE€ CTOPOHBI U YTOJ MEXIY
HIMU. DPopMyra miIomagn
4eTBIPEXYTOIBHUKA Yepe3 ero
JHaroHaIn

W yroJI MEeX/]1y HUMHU.
ITpakTHyeckoe mpuMeHeHNE
JIOKa3aHHBIX TEOPEM

®opMyIMpPOBATH ONpeieIeHusl
TPUTOHOMETPUUECKUX (DYHKITHUH
TYIBIX U MPSIMBIX yTJIOB.
BrpIBOAUTH TEOpeMy KOCHHYCOB
U TEOpEMY CUHYCOB

(c paauycoMm ONHMCaHHOU
OKPY>KHOCTH).

PemaTth TpeyroiabHUKH.
PemaTh npaktuyueckue
3aJa4M, CBOJSIIUECS K Ha-
XO0XKJAESHHUIO PA3ITUYHBIX
2JI€MEHTOB TPEYTOJIbHUKA
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IIpeoOpa3oBanue
noxodusi. Merpuyeckue
COOTHOIIEHMSI

B OKPY:KHOCTH

(10 )

ITorsaTHEe O TMpeoOpa3oBaHUH IIOI0-
ous.

COOTBETCTBEHHBIC DJIEMEHTHI MOJO0HBIX
¢uryp.

TeopeMa 0 MPOU3BEIACHUU OTPE3KOB
XOpA, TeopeMa O MPOU3BEIACHUH
OTPE3KOB CEKYIINX, TeOpeMa O KBaJipaTe
KacarenbHOU. [Ipumenenue B
PpCIICHUH TE€OMETPUUYECKUX 3a1ad

OcBauBaTh MOHATHE
npeoOpa3oBaHus NOAOOUS.
HccaenoBaTh OTHOIICHUE
JUHEUHBIX DJIEMEHTOB
¢uryp npu npeobpazoBaHum
noxoousi. Haxoaurhb
MpUMEpPBl MOJI00US B
OKpYy’Karolen
NENCTBUTEILHOCTH.
BBIBOAMTH METpPUYECKHE
COOTHOUICHHS MEXIY OT-
pe3KaMu XOopHd, CeKyIIuX U
KacaTeJIbHBIX C
HCIIOJIb30BaHUEM BITMCAHHBIX
YTJIOB ¥ MOJTOOHBIX
Tpeyl"OJ’lel/lKOB.

PemaTh reoMeTpUYCCKHE
3a7la4M U 337241 U3 peaibHOMN
JKM3HH C UCIIOJIb30BaHUEM
110JIOOHBIX TPEYTrOJIbLHUKOB

https://resh. edu. ru/

Bekrtopni(12 v)

Orlpez[enefme BCKTOPOB, CJIIOKCHHUE U

pa3sHOCTb  BEKTOpPOB, YMHOKEHUE
BEKTOpa Ha YHCIIO.
dusnyeckui U reoMeTpUYECKUM

CMBICJI BEKTOPOB.
Pa3znoxenue  BekTtopa 1o
HEKOJUJIMHEAPHBIM
Koopaunars! BexTopa.
CkanspHOE TPOU3BEACHHE BEKTOPOB,
€ro MpHUMEHEHHEe IS HaXOXKIACHUS
JUIMH U YTJIOB.

JIByM
BEKTOpaM.

Hcnoab3oBaTh BCKTOPbBI Kak

HaIlpaBJICHHBIE OTpPE3KH,
HCCJIeI0BATH
TeOMEeTPUYECKUN
(mepemernieHue) u
(usnueckunit (cuiaa) CMBICIBI
BEKTOPOB.

3HaTh onpeaeeHNs] CyMMBI U
pa3HOCTH BEKTOPOB,
YMHO>XEHHUS  BEKTOpa  Ha
4uCIIo, uccjie10BaTh
reoMeTpuydecKui u

https://resh. edu. ru/
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Pemenue 3ajaa4 ¢ IOMOIIBIO BEKTOPOB.

IIpuMeHeHHne BEKTOPOB ISl PEIICHUs
3ajla4y KUHEMaTUKHU U MEXaHUKH

¢usnuecknit CMBICHBI  3THX
onepanui.

Pemiats T€OMETPUYECKHE
3aJa4d  C HCIOJIb30BAHHUEM
BEKTOPOB.

PackiaageiBaTh BEKTOp IO
JIBYM HEKOJUIMHEapPHBIM
BEKTOPaM.

Hcnonb3oBaTh  CKalIsApHOE
TIPOU3BEACHUE BEKTOpPOB,

BBIBOAUTL €ro OCHOBHBIE
CBOMCTBA.

Bpraucasathb CyMMY,
pa3HOCTh u CcKaJsIpHOE
NpOU3BEICHUE BEKTOPOB B
KOOpAHWHATAaX.

IIpuMeHATH cKaJIspHOE
NpOU3BEICHUE A
HaXO0XJCHHUs JJIUH U YIJIOB
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JexapToBbl
KOOPANHATBI
mwiockoctu (9 )

Ha

JlexapTOBbI KOOPAMHATHI TOYEK Ha
IJIOCKOCTH.

YpaBHenue OpsIMOM. YrioBoi
K03hUIIHEHT, TaHT'€HC yria
HaKJIOHA, napajjiejbHble u
MEePICHANKYIISIDHBIE TIPSMBIC.
YpaBHeHue OKPY’>KHOCTH.
HaxoxneHue KOOpAMHAT TOYEK
epeceucHus OKPY>XHOCTH u
OpsIMOH.

MeTton KOOpaWHAT NPU PEHICHUH
reOMEeTPUYECKHUX 3ajad.
Hcnonp3oBaHUE MeETOJa KOOpAWHAT
B IPAKTHUECKHUX 3ajadax

OcBauBaTh NOHSATHEC
HpﬂMOyFOJ’IbHOﬁ CHUCTCMbI
KoOOpAuHAT, ACKapTOBBIX

KOOPAUHAT TOYKHU.
BbiBOAMTH ypaBHEHUE NPSIMOU U

OKPY>KHOCTH. Boiaeasite
TTOJTHBIH KBajapat IS
HaXO0XJCHUs IEHTpau paguyca
OKPYKHOCTH o eé
YPaBHEHHIO.

Pemarn 3aa44 Ha
HaXO0XJeHHue TOYEK
repecedyeHust MPSIMBIX u
OKpPY»XHOCTEH ¢  IOMOIIBIO
MeToaa KOOpAWHAT.
Hcnoab3oBarnh CBOMCTBa
YTI0BOTO ko3¢ punmeHTa
NpsAMOM IpHU pELIeHUuu 3anad,
UL omnpeneaeHus

PAacIIOJIOKEHUST TIPSIMOH.

IIpuMeHATL KOOPAWHATHI MpHU
pelIeHnH TEeOMETPUYECKUX U
MpakTHYECKUX  3amaad,  JJjIs
IIOCTPOCHUSI MaTeMaTHYECKUX
MoJeJiel  peayibHBIX  3ajad
(«MeToa KOOpAHUHAT).

ITonb30BaThCH IS
MOCTPOCHUSI W HCCIIeJOBaHMI
Ou(GPOBBIMH pecypcaMH.

3HaKOMUTBCH ¢ HCTOpHeil
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pa3BUTHUA T€OMETPUHN
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IIpooonicenue

Haspanmue
pa3nesa (TeMbl)
Kypca (Y4HCJIO 4acoB)

OcHoBHOE coaepxkanue

OCHOBHBIE BH/IbI
JesATeILHOCTH 00y4Yaroluxest

JJIeKTPOHHbIE
O0pa3oBaTe/ibHbIE

pecypcbl

IIpaBuiabHbIE
MHOTOYTOJIbHUKH.
J1uHA OKPY’KHOCTH H
MJI0IAAL Kpyra.
Borunciienne nJomiajaei

(CR))

HpaBI/IJ'[I)Hble MHOFOyFOJ’I])HI/IKl/l,
BBIYHUCJICHUE UX DJICMEHTOB. YHCII0
T Y JUIMHA OKPYXXKHOCTH. [{nuHa nyru
OKpy>kHOCTH. Panuannas mepa
yria.

[Tnomane Kpyra u ero 3JIEeMEHTOB
(cekTopa U cerMeHTa). Brruucienue
mromanei Guryp, BKIIFOUAFOIINX
2JIEMEHTBI Kpyra

DopmyMpoOBaTh OlpeleiIcHUE
MPABMJIBHBIX MHOTOYT'OJIBHUKOB,
HAXOJUTH UX DJICMCHTEI.
ITonb30BaThHCS NOHSITUEM JJIMHBI
OKPY’KHOCTH,

BBEJEHHBIM C IOMOIIBIO
MPaBUIBHBIX MHOTOYTOJHUKOB,
ompeaeJasiTh YHUCIO T, JUINHY
IYTU U paJjuaHHYIO0 Mepy yrja.
IIpoBoaANTHL Hmepexox oT
pazuaHHOI Mephl yIya K
rpagycHOM B Ha0OOpOT.
OmnpenensiTh TUIOMAIb KPyTa.
BeiBoauTh (opmy.inl (B
rpajyCHON U paguaHHOMU

Mepe) Ais JUIMH AYT, Tomanen
CEKTOPOB M CEIrMEHTOB.
Beruucasars niomanu Guryp,
BIJIIOYAIOIIHUX 3JIe-

MEHTBI OKPYKHOCTH (KpyTa).
Haxoaure miomany B 3agadax
pearbHON XKU3HU

https://resh. edu. ru/
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JIBUKeHUS TIIOCKOCTH
(6 w)

IToHsATHE O ABUXKEHUU ILIIOCKOCTH.
ITapannensHbI mepeHoc, MOBOPOT U
CUMMETPUS. Ocuun HOECHTPbI
CUMMETPHUU.

IIpocreiimue npumMeHeHus: B
peleHun 3aaaq

Pa3z6upars MIPUMEPBI,
HWIJLTIOCTPUPYIOIIHNE TTOHSITUS
NBIDKEHHSI, LEHTPOB U oOceit
CUMMETPHHU.

®opMyIUpOBaTh OIpEICICHUS
MapajIeabHOTO nepeHoca,
MOBOPOTAa U OCEBOM CUMMETPUHU.
BbIiBOAUTH 1794 CBOICTBa,
HAXOJAUTh HEMOABHU)KHBIE
TOYKHU.

Haxoaure 1EeHTpI U OCH
CUMMETpPUU MIpOCTEeUINX
¢uryp.

IIpumensaTs napajuieabHbIA
IIEPEHOC U CHMMETpPHUIO IIpHU
pelieHuu reOMEeTPUUECKUX
3aaad4 (pa3OupaTh IpUMEPHI).
Hcnoab3oBarhb JUIs

IIOCTPOCHUSI M UCCICIOBAaHUN
1 (ppOBBIC PECypPChI

https://resh. edu. ru/
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IloBTOpEHME,
0000IIEeHH e,
cHCTeMAaTH3aus
3HAHMH

(7 )

I[ToBTOpEeHNE OCHOBHBIX MHOHATHU U

METOJI0B KypcoB 7/—9  KIiaccos,
oboOmenne ©  cHCTeMaTH3aIus
3HaHUN. IIpocreitmne
reoMeTpuueckue (QUrypsl u - UX
CBOICTBA. Nsmepenue
Te€OMETPUUECKUX BEJIMYUH.
TpeyroabHuKH.

ITapanmenbHbIC u
MePIeHAUKYJISIPHBIE TIPSMBIC.
OKpy»XHOCTH u KpyT.
I'eomerpuueckue HOCTPOECHMUSI.

VYTribel B OKpYXHOCTU. Brimcanusie
u OITMCaHHbIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB.

IIpsiMast 1 OKPY>KHOCTB.
YeTplpE€XyrojabHUKHA. Brincanuslie u
ONHCaHHBIC YETHIPEXYTOJILHUKH.
Teopema Iludaropa wu Hauama
TpuroHometrpuu. Pemenue oOmmux
TPEyTrOJIbHUKOB.

OnepupoBartsh MOHATHIMU:
¢burypa, TOUKa, mpsiMas, yTOJ,
MHOT'OYTOJIbHHUK,
paBHOOCIPEHHBIHN u
pPaBHOCTOPOHHMUI
TPEyTOJIbHUKH,

OpPSIMOYTOJILHBIM TPEyTroJIbHUK,
MeauaHa, OuccekTpuca Hu
BBICOTA TPEYTOJIbHUKA,
napajiesorpamMmm, pomo,
NPsSIMOYTOJILHUK, KBaJpar,
Tpaneuus; OKPY>XHOCTb,
KacaTelbHas; pPaBEHCTBO H
nogooue duryp,
TPEYTOJILHUKOB;
napajujieJIbHOCTh u
NEepHOeHAUKYISIPHOCTH
OpsSMBIX, yrona
HPSIMBIMH, CUMMETpUs
OTHOCHUTEIBHO TOYKH u
OpsIMOM; JJIMHA, PacCTOsIHUE,

MEXIy

IIpaBHIILHBIE MHOTOYTOJILHUKH. B&JIMMUHA  yTja,  IUIomalb,
[Ipeo6pa3zoBaHKs IOCKOCTH. TEPpUMETP.-

JBuxenus. [lonodue. Cummerpus. Hcnoab3oBarh dopmyabl:
Inowans. Beruuciienue miomanei. nepuMeTpa u IO IIa 1
[Tnomaau nogoGHkIX QuUryp. MHOT'OYTOJIbHUKOB, JUTHHBI
JlexapTOBbl KOOPAMHATHI Ha OKPY>KHOCTH u MO/
IJIOCKOCTH. Kpyra, o0BéMa
BeKTOpbl Ha IIOCKOCTH [PSIMOYTOJILHOTO

https://resh. edu. ru/
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Hnapajuiesaenuiieaa.

OnepupoBaThb NMOHSITUSIMH:
NPSMOYTOJIbHAS cucrema
KOOpJIMHAT, BEKTOD;

HCHOJb30BaTh JOTHU IOHATHUS
JUIs IIPENCTAaBICHUS JNaHHBIX H
pemenus 3aaa4, B TOM 4YMCJIE€ U3
IPYTUX Y4YeOHBIX IPEIMETOB.

Pemarts 3aJ4a4M Ha
IIOBTOPECHUE OCHOBHBIX
HOHSITUH, WJUTIOCTPALUIO

CBsI3eM MEeXAy pa3IMUHBIMU
yacTsiMH Kypca. BbioOuparts
MeTOJ ISl PELICHUs 3aJa4ul.
Pemarp 3aJa4u us3
MOBCEIHEBHON >KU3HU
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PABOYASA IPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTUKA».7-9
KJIACCBI

LEJN N3YYEHNW A YUYEBHOT'O KYPCA

B coBpemenHOM 1M(PPOBOM MHpPE BEPOSITHOCTH M CTAaTUCTHKA
npruoOperaroT BCE OOJNBIIYIO 3HAYMMOCTH, KaK C TOYKH 3PCHHUSA
MPAaKTUYECKUX TIPUJIOKEHUM, TaKk M HUX pOJM B 0Opa3oBaHHMU,
HEOOXOAMMOM KaXKIOMYy dYeJIoOBeKy. BospacTtaer umcino mpodeccuid,
IpU OBJIAJICHHUH KOTOPBIMH TpeOyeTcs Xoporiasi 6a30Basi ITIOATOTOBKA
B oOmactu BCPOATHOCTU M CTATUCTHKHU, TaKasd IMOATOTOBKa BaKHa
JUTsT MIPOJOIDKEHUST oOpa3zoBaHUs u JIsT YCIEITHON
npodeccroHalIbHOWKapbephI.

Kaxnplii 4esoBeK MOCTOSIHHO MHPUHHUMAET PEIICHUsI Ha OCHOBE
MMEIOIINXCSI Y HEro MTaHHBIX. A I8 OOOCHOBAHHOI'O IIPUHSITHS
pemieHuss B YCJOBHSIX HEJOCTaTKa WJIM H30bITKa WHQOpMAUHN
HEeoOXogMMO B TOM  YHCJIE  XOpomio  cOpMHUpPOBAHHOE
BEPOSITHOCTHOE 1 CTAaTUCTUYECKOE MBIIIIJICHUE.

MMmeHHO MO3TOMY OCTPO BCTajIa HEOOXOIUMOCTEh COOPMHUPOBATH Y
oOyyaromuxcst (YyHKIUOHAIBHYIO T'PAMOTHOCTH, BK/IIOYAIONIYIO B
cebsi B KadecrBe HEOThEMJIEMOH  COCTaBJISIOIIEH  yMeHHeE
BOCIIpUHUMATD H KPUTHUYICCKHU aHaAJIN3UPOBATH I/IHq)OpMaHI/I}O,
MPEJICTABIICHHYIO B Pa3jIMYHbIX (hopMax, IIOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHMX peaJibHbIX IPOLIECCOB W  3aBHUCHUMOCTEH,
MPOU3BOUTEH MIPOCTEUIIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C
OCHOBHBIMHU IIPpUHIUIIAMH 060pa, aHaJin3a U nNpeaACTaBJICHUA JaHHBIX
U3 pa3InYHBIX cdep >KU3HM OOIIecTBa M TocyaapcrBa MpuoOIaeT
oOyuarommuxcsi K OOIIeCTBEeHHBIM HHTepecaM. l3ydyeHue OCHOB
KOMOWHATOPHKH pa3BUBaeT HABBIKM OpraHu3anuu Iepebopa u
noacuéra Ynuciia BapuaHTOB, B TOM YHCIIE, B NPUKJIAIHBIX 3ajladax.
3HAKOMCTBO C OCHOBaMH TE€OpHH TpadoB cO3MaET MaTeMaTHUYCCKUN
dynnamenT s GoOpMHpPOBaHUSI KOMIIETEHIUI B oOJyiacTu
nHpOpMaTUKH U LHUPPOBBIX TexHoJoruid. Ilomumo »sToro, mnpu
N3y4YCHUH CTaTUCTHUKH u BEPOSITHOCTH oOorarmarorcst
MIPENICTABIICHUSI yYallnXcsl O COBPEMEHHOW KapTHHE MHpa U
METO/Jax €ro uccieqoBaHus, (OPMHPYETCs] MOHHMAHHUE POJIH
CTAaTUCTHUKHM KAaK HMCTOYHHUKA COLMAJIBHO 3HAYNMOM HH(OpMAINU U
3aKJIaZIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSL.

B cooTBercTBHMM C JAaHHBIMH LEISIMH B CTPYKTYpE IPOTrpaMMBbI
y4eOHOTO Kypca «BeposiTHOCTh M CTAaTHCTHKAa» OCHOBHOM IIKOJIBI
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BBIJICIIEHBI CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JTUHUU:
«IIpencraBnenne  OaHHBIX W OMNHCAaTENbHAasT  CTAaTUCTHUKA»;
«BeposiTHOCTE»; «DIeMeHTBl KOMOWHATOpUKH»;, «BBeneHue B
Teopuro rpadoBy.

Conepxxanme nmuauu «lIpencraBieHre MaHHBIX W OMHMCATEIILHAS
CTAaTUCTHKA» CIIyKUT OCHOBOM 1151 GOPMHUPOBaHUSI HABBIKOB PaOOTHI
¢ wuH(poOpManueii: OT 4YTeHUss W HWHTepnperauuu uHOopMaInum,
MpeACTaBJICHHOM B TaOIHIIax, Ha qUarpaMmmax U rpadukax o coopa,
IpeaACTaBIICHUA H aHaJIu3a JAaHHBIX (& HCIIOJIB30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEAHUX U pacceuBaHus. Paboras c
JaHHBbIMHU, o6yqa}ou11/1ecsl ydarcia CUUThbIBaAaTb WM HUHTCPHPETUPOBATH
JaHHBIC, BbIIBUTATh, apIr'yMCHTHUPOBATh U KPUTHUKOBAThH HpOCT@fILHPIC
TUOOTE3bI, Pa3MBIIUIATE  HaJd  (aKTOpaMH,  BBI3BIBAIOIIUMH
U3MEHYHUBOCTh, U OLEHUMBATh HMX BIIMSIHUE Ha paccMaTpUBaeMbIe
BEJIUYUHBI U MPOIECCHI.

WHTyuTHBHOE IIpeAcCTaBJIEHHE O CJIydalHOW HW3MEH4YHBOCTH,
HUCCJIEIOBAHUE  3aKOHOMEPHOCTEM M  TEHIOEHLUMM CTaHOBUTCS
MOTHUBUPYIOIIEH OCHOBOH Ul HU3YYEHUsI TEOPUU BEPOSTHOCTEH.
Bonpmioe 3HaueHme 31eCh WMEIOT TNPAaKTHYECKHE 3aJaHust, B
YaCTHOCTHU OIIBITBIC KIIACCUYCCKUMHN BCPOATHOCTHBIMU MOACIISAMU.

IToHsiTue BEpPOSATHOCTH BBOJMUTCS Kak Mepa IPaBIONOa00Us
cirygaiiHoro coObitus. Ilpu wm3ydenumun kypca oOydarommecs
3HAKOMSITCSI C MPOCTEUIIMMH METOJIAMH BBIYHCIIEHUSI BEPOSITHOCTEH
B CIIy4YalHbIX HKCIIEPUMEHTAaX c PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMU UCXOJaMH, BEPOSITHOCTHBIMU 3aKOHaMHU,
MO3BOJISTFOIIIMMHU CTaBUTBbU pemIaTh OOJiee CIOXKHBIC 3amadd. B kypc
BXOJISIT HadyaJIbHbIE MPEJACTABIICHUSI O CIIyYallHbIX BEJIUYMHAX U UX
YHCIOBBIX XapaKTePUCTHUKAX.

Taxke B paMKax 3TOrO Kypca OCYIIECTBISICTCS 3HAKOMCTBO
o0ydJarommxcsi ¢ MHOXXECTBAMH M OCHOBHBIMH ONEpaldsIMUA HaJ
MHO>XCCTBaMH, paccMaTpuBarOTCs IpUMEPhI IIPUMCHCHUS JJ151
pemieHust  3amad, a  TaKKE€ ~ HMCHOJB30BaHUSI B JIPYyrUX
MaTeMaTHYEeCKUX KypcaxH y4eOHBIX mpeaMerax.

MECTO VUEBHOI'O KYPCA B YUEEHOM IIJIAHE

B 7—9 knaccax usy4daercsi Kypc «BeposiTHOCTh M CTaTUCTHKA,
B KOTOpBIA BXomsaT pasaeibl: «lIpenacraBiieHue aHHBIX H©
orycarelbHas CTAaTHUCTHUKA»; «BeposiTHOCTEY; «DJ1IeMEHTBI
KOMOWHATOpUKNY»; «BBeaeHue B Teopuro rpado».

Ha u3yvyenune maHHOTO Kypca OoTBOAUT 1 y4eOHBIN Yac B HEICIIO
B TE€UEHHE KaXJ0ro rona obydenus, Bcero 102 yueOHBIX Haca.
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COIAEPXXAHUE YYEBHOI'O KYPCA (I10 'OJIAM OBYUYEHU )

7 knacc

IIpencraBienue JaHHBIX B BUAE TAOJIHI, JUarpamMm, rpadukos.
3anosiHeHHe  TaOJMI, YTEHHE UM I[OCTPOCHHE JMarpamMm
(cToJIOMKOBBIX (CTOJIOYATBHIX) M KPYroBbIX). UreHue rpadukos
peanbHBIX mporeccoB. M3Bieuenne mHpOpManUM M3 JUAarpaMm |
TaOJIUII, UCIIOJIB30BAHNE M MHTEPHpPETAIHUs JaHHBIX.

OmnmcarenbHasl CTaTUCTHKA: cpeaHee apudMeTHIecKoe, MeauaHa,
pa3max, HauOoJIbllIee U HAUMEHbIIee 3HaYCHUsI Ha0opa YHUCIIOBBIX
naHHbIX. [IpuMepsl ciiyyaiiHOM U3MEHYUBOCTU.

CnyuaiiHBIIi SKCHEepUMEHT (OOBIT) ©W CIIydalfHOe COOBITHE.
BepositHocTs M wacToTa. Poib MaJOBEpOSITHBIX M HPAKTHYECKHU
JOCTOBEPHBIX COOBITHM B mOpuUpoAe WM B oOmecTtBe. MoHeTa u
UrpajibHasi KOCTbB TEOPHUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedopo. CrerneHb BepminHbl. Ywuciio pédep u
cymMMmapHasi crerneHb BepminH. [IpencraBieHue o cBs3HOCTH rpada.
Ienu w umknel. [lytn B rpadax. O6xon rpada (9iljiepoB IyTh).
ITpencraBnenne o6 opueHtupoBaHHoM Tpade. Pemrenne 3anadc
MOMOIIBIO TpadoB.

8 kiacc

IIpencraBieHue naHHBIX B BHUJIE TaOJMI[, AUarpamMm, rpadukos.
MHOX€eCTBO, PJIEMEHT MHOXECTBA, MOJAMHOXKeCcTBO. Onepauuu Hap
MHO>KECTBaMU: oObeIMHeHuE, TepecedeHue, JIOTIOJTHEHHE.
CpolicTBa omnepauuii HaJ MHOXXECTBAMHU: II€PEMECTHUTEIIHLHOE,
coderaTellbHOe, pacHpedciIuTeNIbHOe, BKIIIOYeHUs. lMcnonbp3oBaHue
rpauaecKoro MpeacTaBICHUS MHOXECTB JJIsI OMHUCAHUST PEATBHBIX
MIPOIIECCOB U SIBJICHUM, IIPH PELUICHUHU 3a7ad.

Nsmepenue paccenBaHusi naHHBIX. Jucniepcusi U ctaHAApTHOE
OTKJIOHEHHE YHCJIOBBIX HAOOpOB. /lnarpaMmmMma pacceuBaHHUs.

DjeMeHTapHbIE COOBITHSI  ciy4aiiHoro omnbiTa. CryvaiiHbie
coOpITHsI. BepositHocT coObiTHii. ONBITEI ¢ PaBHOBO3MO>XHBIMHU
3JeMeHTapHbIMU cOoObITHsIMU. CiydailHbI BbIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMH M TIPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMH B
npupoje, OOLIEeCTBE U HayKe.

Hepeso. CaoticTBa JIEPEBHEB!: €ITMHCTBEHHOCTh My TH,
CYIIECTBOBAaHME BHUCSYEH BEPIINHBI, CBSI3b MEXAY YHCIOM
BepmmH M guciaomMpéoep. [IpaBuiio ymHoxxenus. Pemenue 3amad c
nomomipio  TpadoB. IIpormBomosiokHBIE coOBITHA. JImarpamma
Dinepa. O0beMHEHUE W TIepecedeHue coObiThii. HecoBmecTHBIE
COOBITHA. dopmysia  CIIOKEHUS BEPOSITHOCTEN. YcnoBHas
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BEpoOsITHOCTh. IlpaBuiio ymHoxeHusi. HeszaBucumbeie CcOOBITHS.
ITpencraBnenne skcriepuMeHTa B BUIE nepeBa. PemeHnuwe 3amau Ha
HAaXOXXJICHUE BEPOSITHOCTEH C IIOMOILIBIO JIEpeBa CIy4yalHOIro
9KCOEepPHUMEHTa, auarpaMm Jiiepa.

9 knacc

IIpencraBienne MaHHBIX B BUJE TAOJIHI, JTUarpamMM, rpadpukos,
WHTEpIIpEeTanus NTaHHBIX. UTeHue U ITOCTpOeHHUE TaOJINIl, JHarpamMm,
rpaguKoB o peajrbHBIM JaHHBIM.

IlepecranoBkn u ¢dakropuan. CodyeTaHUsT M YHUCIO COYECTAHUIM.
Tpeyromsauk Ilackamsi. Pemrenne 3amad ¢ MCIIOJIB30BAaHUEM
KOMOWHATOPHUKH.

I'eomerpruueckas BeposTHOCTH. Ciy4yailHBIII BBIOOP TOYKH W3
(urypsl Ha MIIOCKOCTH, U3 OTPE3KA U U3 AYT'H OKPY>KHOCTH.

HUcnpiTanme. Ycnex n Heymada. Cepust UCOBITAHUNA MO IIEPBOTO
ycnexa. Cepus ucnelTaHuii bepaymnn. BepostHocTtn coObITHii B
cepuu ucnslTaHul bepnyniu.

CnyuaiiHast  BeIMYMHA W pacHpeiesIeHHEe  BEpPOSATHOCTEM.
Maremaruueckoe OXKUJIAaHUE u JIACIIEPCHSL. ITpumeps!
MaTeMaTU4YEeCKOT0 OKHUIAHUS KaK TEOPETUYECKOIO  CPEIHEro
3HAYEHUs] BEJIWYUHBI. MaremaThudyeckoe OKUIJAaHUE U JIUCIIepCHUs
cllydyaliHOU BEJIMYUHBI
«UHCIIO YCIIEXOB B CEpHUHM HUCHBITaHWUI bBepHyimm».

ITonsitne o 3akoHe OoONBIIMX unces. M3mepeHue BeposITHOCTEH
Cc moMoub0 JacToT. Poib M 3Ha4YeHHe 3aKoHA OOJBIINX YHCEN B
IpHupoae U OOIMIIeCTBE.

[UTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3YJIbTATBI ~ OCBOEHUS
PABOYEU [TPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHNM )

IlpenmerHble pe3ynbTaTbl OCBOSHUsI Kypca «BepositHocTh u
CTaTUCTHKa» B 7—9 Kjaccax XapaKTepHU3YyIOTCsl CJIeAyIOIINMU
YMEHUSIMU.

7 Kiacce

—  Ywrare uHpOpMaLMIO, MOpEACTaBICHHYIO B Tabnunax, Ha
auarpaMmax; IpeACTaB/IsATh JaHHbIE B BHAC TaOJIMI, CTPOUTH
guarpaMmbl  (cTOJIOMKOBBIE — (cTonO4yaTble) ¢ KPYTrOBBIE)  IIO
MaccuBaM 3HA4YCHUM.

— OnuceiBaTh U HHTECPIIPETUPOBATE pCaJIbHbIC YHCJIOBBIC
JaHHBIC, TIPCACTAaBJICHHLIC B Ta6m/1uax, Ha quarpamMmmax, l"pa(l)I/IKaX.

— Hcnonp3oBaTh JJIs1 OITMCaHHUA JAaHHbBIX CTATUCTUYCCKHUC

106



XapaKTCPUCTUKU. CPEIAHEES apI/I(l)MeTI/I‘IGCKOC, MEaraHa,
HanOoIbIIee U HAUMEHBIIICE 3HA4YCHUs, pa3dMax.

— HNmetsb npeaACTaBICHUE O CHy‘IaﬁHOﬁ N3MCHYHNBOCTHU HaA
nmpuMepax I1ecH, (1)I/ISI/I‘I€CKI/IX BCIIMYNH, aHTPOIMOMETPUICCKUX
JaHHBIX; UMETh IPEACTABIICHUEC O CTAaTUCTHYICCKOMN yCTOﬁ‘IHBOCTH.

8 kiacce

—  U3Bnexats u npeoOpa3oBEIBATH uHOopMaIHio,
OpEeACTaBICHHYIO B  Buiae Tabmwil, aumarpamMm, TpadukoB;
MPEACTaBJISITh JaHHBIC B BUAC TAOJIHII, JUarpamMm, rpaduKoB.

—  OmnwucelBaTh  JaHHBIE C  TOMOIIBIO  CTAaTHCTUYECKHUX
moKa3aTeJiel: CpeaHUX 3HAaUYeHHW W Mep paccemBaHus (pa3Mmax,
JUCIIEPCHUS U CTaHJAapTHOE OTKJIIOHEHHUE).

— HaxoauTh 4acTOTHI 9YUCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA,
B TOM YHCJIE TT0 pe3yJibTaTaM U3MEpEeHUN 1 HaOII0IeHUH.

—  HaxomuTs BEpOSITHOCTH CIIy4YaWHBIX COOBITHI B OIBITaX, 3HASA
BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHM, B TOM HYHCJIE€ B OINBITaX C
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMHU COOBITUSIMU.

—  Hcnoomwp3oBaTh rpaduyuecKue MOJICIH: IEPEeBO CIIyJalHOTO
3KCIIEPUMEHTA, JUarpaMmsbl Diljiepa, 9ucioBas npsMast.

— OHepI/IpOBaTI: ITOHATUSAMM MHO>XECTBO, IIOIMHOXKECTBO,
BBITIOJITHATH onepannun Halx MHOXCCTBaAMM: O6’IJCI[I/IHCHI/IC,
IIEPECCUCHUEC, MOOIIOJIHEHUEC, IICPEUHUCITATHE DJJIEMEHTBI MHOMXKECTB;
IIPUMCHATH CBOICTBa MHOKECTB.

— Hcmonp3oBatre rpadudeckoe NpeACTaBICHHUE MHOXXECTB H
CBsI3eil MEXIy HHUMH I OIIMCAHUS MPOIIECCOB W SIBICHUN, B TOM
quCcie TMPHU PEmICHWH 3adad W3 APYTUX YUYEOHBIX MOPEeaAMETOB U
KYPCOB.

9 kJacce

—  U3Bnexats u npeoOpa3oBbLIBATh nHdopmManuio,
MPEJICTABIICHHYIO B Pa3JIMYHBIX HCTOYHHWKAxX B BHJE TabiuIl,
auarpaMMm, TpaduKOB; MPEJICTaBISITH JaHHbIE B BHJIE TaONHIL,
auarpamm, rpadgukos.

—  Pemarp 3amauu OpraHu30BaHHBIM TIEpeOOpPOM BaApUAHTOB, a
TaK>XE C UCMOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJOB.

o Hcnonp30BaTh onmucareabHbIC XapakKTCpUCTHUKU IJIsI MaCCHUBOB
YHUCJIOBBIX JIAHHBIX, B TOM 4YHCJIE CPEIHUE 3HAYECHHUS U MEPHI
pacceuBaHUsI.

— HaXO)lI/ITB 4acTOThl 3HAUCHHW M YacCTOTHI CO6I)ITI/I$[, B TOM
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YHUCIIE TIOJIb3YSICh pe3yjbTaTaMu MPOBEAEHHBIX H3MEPECHUH U
HaOIIOIEeHUIA.

—  HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITHH B HM3yYEHHBIX
omepITaXx, B TOM HYHCJIE€ B OIBITAX C PABHOBO3MOXXHBIMH
3JIEMEHTApPHBIMU COOBITUSIMH, B CEPHUSAX HCIIBITAHUN 110 TEPBOTO
ycnexa, B CepUsiX ucnblTaHul bepuyiuiu.

— Nmers mnpencraBieHue O CilydallHOM BEJIMYMHE W O
pacripe/ieJIeHUH BepOSITHOCTEH.

—  HmeTp mnpencraBiICHHE O 3aKOHE OOJIBIIMX YHCE Kak O
NPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4YallHOW HW3MEHYHBOCTH U O
poim 3ak0oHa OOJIBPIIMX YHUCEN B MIPUPOJE U OOIISCTRBE.
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TEMATHUYECKOE ITINTAHMPOBAHHWE YYEBHOI'O KYPCA(IIO TOOAM OBYUEHU )

7 xmacc ( 34 u)

Ha3Banmue
pazaena (TeMbl)
(4HCI0 YacoB)

OcHOBHOEe coJiepkaHnue

XapaKTepucTHKa esiTeIbHOCTH
o0y4arouuxest

DJIeKTPOHHbIE
O0pa3oBaTejbHbIE

pecypent

IIpencraBiieHne JaHHBIX

)

IIpencraBinenue
TabHUIax.

OaHHBIX B
ITpaxkTuueckue
BBIYMCIICHUS o TaOIUYHBIM
JaHHBIM. HN3Bneuenue u
UHTEpHpeTanus TaONIHUYHBIX
naHHbIX. [IpakTudeckas pabora
«Tadbnus».

T'paduueckoe MpeCcTaBICHHUE
JTaHHBIX B BHU/IC KPYTOBBIX,
CTOJTOMKOBBIX (cTombYaThIX)
nuarpamMMm. YTeHHE U TOCTPOCHHE
JHarpamMM. IIpumepbl
nemMorpadudecKux JarpamMm.
ITpakTnueckas padoTta
«JluarpamMmbD»

OcBauBaTh CIOCO0BI
MPEACTABICHUS  CTaTUCTHYECKHUX
JIAHHBIX U YUCJIOBBIX MACCHUBOB C
MOMOIIBIO TabIUI] U AUArpaMM C
HUCIIOJb30BAaHUEM aKTyaJIBHBIX U
Ba’KHBIX JAaHHBIX
(memorpaduueckue JTaHHEIC,
MPOU3BOJACTBO MPOMBIIIICHHON U
CEIIbCKOXO035IMCTBEHHON

MPOIYKIMH, OOIIECTBEHHbIE H
OPUPOIHBIC SIBICHUS).

H3yuaTrs Meroabl paboThl C
TaOIUYHBIMH ¥ rpad@UISCKUMU
OpEeACTAaBICHUSAMH JTaHHBIX C

NOMOIIBI0 MU(PPOBBIX PECYpPCOB
B XO0JI€ IIPAaKTUYESCKUX paboTt

https://resh. edu. ru/
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OnucarejabHast
CTATHCTHKA

8w

Yucnosrsie HaOopwl. CpenHee
apudMeTHIECKOE.

Mennana 4nucioBoro Habopa.
VYcTOHYUBOCTh MEIUAHBI.
[IpakTuueckas pabdora «CpenHue
3HAYCHUSD.

Hanbonsmee n HanMmeHsbIIce
3HAYEHUS YUCJIOBOro Habopa.
Pazmax

OcBauBaTh NOHATHS. YHCIOBOM
Habop, Mepa LEHTPATBHOU
TEeHJAEeHLIUU (Mepa LeHTpa), B TOM
4yucie cpenHee apudmeruyeckoe,
MeauaHa.

OnuceiBaTh CTaTUCTUYECKHE
JIaHHBIE C TIOMOIIBIO CPEIHETO
apu(MEeTH4ecKoro u MeIUaHBbl.
Pemars 3anauu.

HN3yyaTh cBoiicTBa CpeIHHUX, B
TOM qHCcIe c TIOMOIIIBIO
MU(POBBIX PpPEcCypcoB, B XOJe
OPaKTHIECKUXPadoT.

OcBauBaTh MOHSITHS
HauOoJbIIee Hu HauMeHbIIIEe
3HAUEHHWs] YHCJIOBOIO MacCHuBa,
pa3max.

Pemiats, 3amaum Ha  BBIOOp

criocoba oOmMHCaHHS JaHHBIX B
COOTBETCTBUU c npUpoaon
JTAaHHBIX U EISIMH HCCIICHOBAHMUS

https://resh. edu. ru/
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HazBanue JJIeKTPOHHbIE
paszaesa OcHoBHOE coJep:kaHue XapakTepucTHKA [1eSITeJIbHOCTH OO0pasoBaTeabHbIe
(Tembr) o6yuarommuxest pecypchbl
(yucio
4acoB)

Cayuaiinas CrnyuaiiHas H3MEHYHUBOCTH OcBauBaTh NOHSATHA. YacTOTa 3HAYCHUHA B https://resh. edu. ru
H3MEHYHBOCThH (mpuMepsbI). Yacrora MacCHUBE€ NaHHBIX, TPYNOUPOBKA IaHHBIX,
(6 9) 3HAYCHUN B MacCCHUBE rucrorpamMmma.

HaHHbBIX. I'pynnuposka. CTpouTs, W aHAJM3MPOBATH THCTOIPAMMBI,

I'ucrorpammel. noaduparThb MOAXOAIINH mar

[TpakTuueckas paborta rpyHIIUPOBKH.

«CrmyuaiiHasi H3MEHYHUBOCTb»

OcBauBarh rpaduuecKkue INpeIcTaBICHUA
pa3HbBIX BHIOB CIIy4yailHOW H3MCHUYHMBOCTH,
B TOM 4YHCJIC C HOMOLIBI LHPPOBBIX
pECYpCcoOB, B X0Jie IPAKTHYCCKOH paboThI

BBenenue B
Teopuiorpagon
(4 4)

I'pad, BeplIMHaA,  pedpo.
IIpencraBieHne 3amadud ¢
nmoMomplo rpada. CreneHb
(BaJICHTHOCTB ) BEPIINHBI.
Yucno pébep um cymMmapHas
creneHb BepmuH. llenb u
uukia. Ilyte B rpade.
IIpencraBieHue O CBSI3BHOCTHU
rpada. Oo6xox rpada
(sitmepoB Iy Th).
IIpencraBnenue 00

OpPHEHTHPOBAHHEIX Ipadax

OcBauBaTh MNOHATHSA. Trpad, BeplIIMHA
rpada, pebpo rpada, CTETICHb
(BaJICHTHOCTbH BEPIINHBEI), I[ENTBU ITHKII.

OcBauBaTrh MNOHATHA. IyTh B rpade,
3iiIepoB myTh, obxon rpada,
OpPHUEHTHPOBaHHBIN rpad.

Pemate 3agaum  Ha IOUCK CYMMEI

creneHeil BepiuH rpada, Ha MOUCK 00X01a
rpada, Ha TTOUCK nmyTei B
OpPHEHTHPOBAHHBIX rpadax.

OcBauBaTh CHOCOOBI IIPC/ICTABICHUS 3a]a4
U3 Kypca anreOpbl, TI'€OMETPHH, TCOPHHU
BEPOSITHOCTEH, JAPYruxX IMpPEAMETOB  C
rnomoIbio rpados (KapThl,

https://resh. edu. ru/
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CXEMBI, DJICKTPUYECKHUE IICIH,
GyHKIIMOHAILHEIE
COOTBETCTBHSI) HAa MPUMEPaAX

BepositHoCcTh U YacToTa
CJIy4aifHOro cOOBITHS
(4w

Crny4yaliHBIM OMBIT U CIIydyallHOE
coObITHE. BepositHocTh u
JacToTa COOBITHS. Poins
MaJOBEPOSTHBIX U MPAKTHUECKH
JIOCTOBEPHBIX COOBITHI B
npupojne u B obmectse. MoneTa
U UrpagbHasi KOCTb B TEOPHUH
BEPOSITHOCTEMH.

ITpaxTuaeckast pabota
«YHacToTaBbIIalEHUsT OpJIay

OcBauBarthb MOHATHUA:
cllydallHbIi ONBIT M Cily4ailHOEe
coOnITHE, MaJIOBEPOSITHOC U
MIPaKTUYEeCKU JIOCTOBEPHOE
coObITHE.
HN3yuaThb 3HAYUMOCTh
MAaJIOBEPOSITHBIX  COOBITHH B
npupone u  obmiecTtBe  Ha
BaXXHBIX TNpuMepax (aBapwuwu,
HEeCUYacTHBIE CJIy4yau, 3aluTa
IIepCOHAJILHOW  MH(OpMaIuu,
rnepenavda JaHHBIX).

HN3ydyaTh posb KIIACCHYECKHUX
BEPOSITHOCTHBIX Mojaeen
(MoHeTa, HWrpajbHasi KOCTb) B
TEOPHUH BEPOSTHOCTEH.
Hab6aoaaTte um m3y4yaTs 9acToTy
cOoOBITHI B MPOCTHIX
SKCHEepPUMEHTax, B TOM YHCJIe C
IIOMOIIBIO ITU(PPOBEIX PECYPCOB,
B XOJI€ MPaKTUIECKOH paboThI

https://resh. edu. ru/

112


https://resh.edu.ru/

O0o01menne, KOHTPOJIb
6w

[IpencraBnenue
OmnncarenbHast
BepositHocTh
COOBITHS

JAHHBbIX.
CTaTUCTHUKA.
CIIy4alHOTO

IloBTOPATH HU3yUEHHOE u
BBICTPAUBATH CUCTEMY 3HAHUM.
Pemath 3aaaumn Ha

NpEeACTaBJICHUE U  ONHUCAaHUE
JAHHBIX C TTOMOIIBIO M3YyYEHHBIX
XapaKTEePUCTHUK. O6cyxaaThb
NpHUMepPbI CIydyalHBIX COOBITHIA,
MaJIOBEPOSATHBIX M MPAKTHUYCCKHU
JTOCTOBEPHBIX CcITyJaifHBIX
COOBITHH, UX POJNU B MPHUPOJE U
JKM3HH YeJIOBeKa

https://resh. edu. ru/
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8 xmacc ( 34 u)

Ha3panmue
pasaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOE cojiep:kaHue

XapaKTepucTHKA JesITeTbHOCTH
o0yyaromuxest

JJIeKTPOHHBIE
O0pa3oBaTeIbHbIE

pecypcesl

IoBTOpenune kypca7
KJacca
(4w

IlpencraBnenue JAHHBIX.
OmnucarenbHast CTaTHUCTHKA.
Crnyuaitnas U3MEHYUBOCTb.

Cpennue ynciaoBoronabopa.
Criyqaifnple coObITHsI. BeposTHOCTH
u yactoThl. Kitaccuueckue Monenn
TEOPHUH BEPOSITHOCTEH: MOHETa H
UrpajibHasi KOCTh

IToBTOPSATH H3y4YEHHOE Hu
BBICTPAUBAaTh CUCTEMY 3HAHUH.
Pemratnb 3aaaumn Ha

OpeACTaBICHUE W ONHCAaHHUE
JIAaHHBIX C TOMOIIBIO M3YUYEHHBIX
xapakrepuctuk. Pematb 3anaum

Ha TIpeCTaBICHUE
TPYNNHUPOBAHHBIX  JAHHBIX U
ONMCaHUue ciydaiiHoit
U3MEHYUBOCTHU.

Pemiath 3agauym Ha omnpeneneHue
YacTOThl CIy4alHBIX COOBITHIA,
o0cyxaeHue MIPUMEPOB
CIIy4alHbBIX COOBITHIA,

MaJOBEPOSTHBIX U MPAKTHUECKHU
JIOCTOBEPHBIX CITyJ9alHBIX
COOBITHH, UX POJIM B IIPHUPOJIC U
JKU3HU YeI0BeKa

https://resh. edu. ru/
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OnucarejabHas OTKJIOHCHUS. Hucnepcust OcBauBaTh NMOHSITHS: JHUCIICPCH https://resh. edu. ru/
CTATHCTHKA. quciioBoro Habopa. CranmapTHOE M CTaHIapTHOC  OTKJIOHCHHE,
PacceuBanue OTKJIOHEHHE HYHCJIOBOTO Habopa. HCIIOJIb30BaTh 3TH
AAHHBIX JunarpamMmMbl paccerBaHUsI XapaKTCPUCTUKHU JJISI OIHCAHUS
4 a) paccenBaHUST TaHHBIX.
BeiaBurarn THIOTE3bI 00
OTCYTCTBUH WA HAJUYHU CBSI3U
[0 AuarpaMmamM pPacCEUBaHMSI.
Crtpouth uarpamMMBbl
pacceuBaHUsT 1O HMCEIOIIUMCS
JaHHBIM, B TOM  4YHCJIE C
MMOMOTIBIO KOMIIBIOTEPA
MHo:KkecTBa MHOXeCTBO, MoAMHOXeCTBO. | OcBamBaTh moHsITHsI: MHOXKecTBo, | https://resh. edu. ru/
(4u) Omnepanuu HaJ MHO>XXECTBaMHU: 3JIEMEHT MHOX>KECTBaA,
oObeIMHEHHE, rnepecevyeHue, MOJMHOYKECTBO.
JIOTIOJTHCHHE. BbINOJHATH ONMepamuu HaJ
. .. MHOKECTBaMH: 00BEIHHEHUE,
CaoiicTBa onepanut HaJ

MHO>KECTBaMH: TMNMEPEMECTUTEIIBHOEC,
COYCTAaTCIBbHOC,
pacnpeacInTeIbHOC,BKIIOUCHHU.

I'padpuaeckoe
MHOKECTB

OpeaAcCTaBJICHUC

rnepecedyeHue, TONOJIHEHUE.
Hcnoab3oBaTh cBOMCTBA:
IIepeMeCTUTEIbHOE,
coueraTeNnbHOe,
pacupeneauTeabHOe, BKIFOUCHUS.
HUcmonb3oBaTh rpaduyeckoe
NPEICTAaBICHUE MHOXECTB IIPU
ONMHMCAaHUM PEANbHBIX IPOIECCOB
U SBJIEHUH, NPU pEIICHUN
3aa4 U3 APYrUX y4eOHBIX
npeaMETOB U KypcOB
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BepositHOCTH
cJIy4yaitHoro
CcOOBITHA

(6w

DneMeHTapHbIe COOBITHSA.
Cnyualinbie COOBITHS.
bnaronpusrcTByrommue
3JIeMEHTapHbIE COOBITHSA.
BepositHocTu coObiTHii. ONBITHI C
PaBHOBO3MO>KHBIMH
3JIeMEHTapHBIMHU COOBITHUAMH.

Criy4aiHBIH BBIOOD.

ITpaktuueckast pabora «ONBITH C

PaBHOBO3MOXHBIMHU
DJIEMCHTApHbIMHU COOBITHSIMI

OcBauBaTh NMOHSITHS. YIIEMEHTAPHOE
coObITHE, ciaydaiiHOEe COOBITHE Kak
COBOKYITHOCTH
OGIaronpUsITCTBYIOMHUX
3JIEMEHTaPHBIX COOBITHUH,
paBHOBO3MOYXHBIE  DJIEMEHTapHBIC
coOBITHS.

Pemare 3amaum  Ha BBIYHCICHHE
BEPOSITHOCTEH coOBITHIT no
BEPOSITHOCTSIM 3JIEMEHTapPHBIX
COOBITHH CITy4aifHOTO OIIBITA.
Pemare 3amaum  Ha BBIYHCICHHUE
BEPOSITHOCTEH COOBITHM B ONBITAX C
PaBHOBO3MO>XXHBIMH
3JIEMEHTApHBEIMU COOBITHSIMHU, B TOM
9HCIIe C TTOMOMIBIO KOMITBIOTEpa.
IlpoBoauTh W M3y4YaTh ONBITHI C
PaBHOBO3MOXXHBIMH 2JIEMEHTapPHBIMU
coObITUSIMH ~ (C  HCHOJIB30BAaHUEM
MOHET, UTPAIBbHBIX KOCTEH, Ipyrux
MoIene) B XoAe NPaKTUYECKOM
paboThI

https://resh. edu. ru/
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BBenenue B Teopuio
rpagos
(4w

Jepeso. CpoiicTBa nepena:
€IMHCTBEHHOCTh IyTH,
CyILIECTBOBAHUE BUCSTUEH

BEPIIHHBI, CBSI3b MEXKJY YHCIOM
BEpIIMH W  4HciIoM  péoep.
TIpaBrJIO YMHOKECHHUS

OcBauBaTh NOHSATHS. JEPEBO Kak
rpad 06e3 nMKiIa, BHCSYas BepIINHA
(1ucT), BETBH JiepeBa, IyTh BlepeBe,
IHaMeTp Jepena.

H3yuars CBOMicTBa JepeBa:
CYLIECTBOBAaHUE BHUCAYECH BEPIIMHBI,
€IMHCTBEHHOCThH My TH MEXITy
IBYMSI BEpPIIMHAMH, CBSI3b MEXIY
9HCIOM BEPIINH U 9UCIIOM pEGep.
Pemate 3agaum Ha TIOMCK U
IepeyncieHue IyTeidl B  nepese,
OoIlpejeJICHHEe 4YHCJIa BEPIINH WU
péGep B nmepeBe, 006X0a OWHAPHOTO
nepesa, B TOM qHCcIIe c
MIPUMEHEHHUEM IIPaBUJIa YMHOXXEHUS

https://resh. edu. ru/
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IIpooonicenue

Cayuaiinbie
co0bITUS

8w

I[IpoTtuBomONIOXXKHOE  COOBITHE.

Juarpamma Diinepa.
OO0benuHeHne H IepeceyeHue
COOBITH. HecoBmecTHbie
coObiTus. DOpMyrna CIOXKEHUS
BEpPOSITHOCTEH. IIpaBuno
YMHOXCEHHS BEPOSITHOCTEH.
YcnoBHas BEPOSITHOCTb.
He3aBucumslie COOBITHSI.
IIpencraBnenue clly4aiiHOTO

SKCIIEpUMEHTa B BUJIC JACpeBa

B3aUMHO
COOBITHS,
COOBITUSIMU,

OcBauBaTh MOHATHUSA:
TIPOTUBOTIOTIOKHBIC
onepauuu Hax
oOBeUHEHUE u nepeceueHue
COOBITHH, auarpamma Diinepa
(Ditnepa—BenHa), COBMECTHBIE H
HECOBMECTHBICCOOBITHSI.

HNzydyaTh TeopeMbl O BEpOSITHOCTH
00BbEeNUHEHNA NIBYX CcOOBITH
(hopMyIIBI CITOKEHUST BEPOSITHOCTEH ).
PemaTes 3amaum, B TOM dHCIE
TEKCTOBBIE 3aJadd Ha ONpEIcICHHUE

BEpPOSITHOCTEH 00BbETMHEHU S u
TepeceyeHusl COOBITUH C MOMOIIBLIO
YUCIOBOM apsiMoi, auarpamMmm
Diinepa, hopmyibl CIIOKCHUS
BEPOSITHOCTEH.

OcBauBath  MNOHATHS.  IPABHIIO
YMHOKEHHUS BEPOSITHOCTEM,
yCJIOBHAast BEPOSITHOCTD,

HE3aBUCHUMbBIC  COOBITHS  JICPCBO
CIIy4ailHOTO OTIBITA.

HN3yuars cBoiicTBa (ompenereHus)
HE3aBUCHMBIX COOBITHI.

Pemarp 3agaum Ha OmpeJelceHHE U
HCIIOJIb30BaHUE HE3aBHUCHMBIX
COOBITHI.

https://resh. edu. ru/
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Pemars 3a1aum Ha IOMCK BEPOSITHOCTEM,
B TOM 4YHCJI€ YCJIIOBHBIX, C UCIIOJIb3OBAHUEM
JepeBa ClIydalHOIro OIlbITa

O0001mene,
KOHTPOJIb
(4 9)

IIpencraBnenue JAHHBIX.
OmnucarenpHas CTaTHUCTHKA.
I'pader. BepositHOCTB
CIIy4aifHOTO COOBITHS.

DneMeHTbl KOMOMHATOPUKH

[MoBTOpPATH M3yYCHHOEC W BBICTPAUBATH
cucremy

3HaHUMH.

PemaTtps 3amayM Ha TpeACTaBICHHE U
ONMCaHWuE JAHHBIX C MTOMOIIBIO M3yYECHHBIX

xapakTepucTtuk. Pemarh  3agaum  C
MIPUMCHCHHUEM TpadoB.
Pewats 3agauu Ha HAXOKCHHE

BEPOATHOCTH CIy4YaWHOTO COOBITHS TIO
BEPOSATHOCTSIM JJIEMEHTAPHBIX COOBITHH, B
TOM YHCJIE B OITBITaX C PAaBHOBO3MOXXHBIMU
SJIEMEHTAPHBIMHU COOBITHSIMHU.

Pemarnb 3agaqu Ha HaXO0XIECHUE
BEpPOSITHOCTEHN 00BbeTUHEHUS v
IepecedeHust COOBITHI, B TOM YHCIE
HE3aBUCHMBIX, c HCIIOJIb30BaHUEM
rpa¢UYecKuX TPEACTABICHUH U JaepeBa
CIIy4alHOTr'O OIbITA.

Pemate 3agaum Ha  IIepeUHCIICHHE
KOMOHWHaIMH (9ucia MepecTaHOBOK, YUCIa
COYETaHU), Ha HaX0XKJI€HUE BEPOSITHOCTEH
COOBITHH C IPUMEHEHHEeM KOMOWHATOPHKH,
B TOM dYHCI€ C  HCIHOJIb30BAaHUEM
TpeyroabHuka Ilackamns

https://resh. edu. ru/
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knacc (34 1)

Ha3panmue
pasaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOE cojiep:kaHue

XapaKTepucTHKA JesITeIbHOCTH
o0yyaromuxest

JJIeKTPOHHBIE
O0pa3oBaTeIbHbIE

pecypcesl

IMoBTOpenue kypcad
KJacca
(4w

IlpencraBnenue JAHHBIX.
OnucarensHasi  CTATUCTHKA.
Omnepanuu HajJ COOBITUSIMU.

HeszaBucuMocTs COOBITHI

IToBTOpPATH HM3yUEHHOE U BHICTPAMBAThH
cucremy

3HaHUMH.

PemraTps 3agaum Ha TpeAcTaBlIEHUE U
OITMCaHWE JaHHBIX.

Pemiate 3agauM  Ha  HaxXOXKIACHUE

BEPOSITHOCTEM 00BEIMHEHUS u
nepeceyeHus: COOBITHI, B TOM 4YHCIIC
HE3aBHCHUMBIX, C  HCIOJb30BAaHHUEM

rpadUYEeCcKUX NpeACTaBICHUN U JepeBa
CIIy4ailHOT'O OmbITa.

Pemate 3amaum Ha nepeducIICHHE
KOoMOMHanuii (4ucia TIePEeCcTaHOBOK,
4ucja COYETaHWi), Ha HaxXOXJICHHUE

BEpOSITHOCTEH coObITHH c
IpUMEHEHHNEM KOMOWHATOPUKU, B TOM
qucie c HCIOJIb30BAHUEM

TpeyroabHuka [lackamns

https://resh. edu. ru/
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DJleMeHTHhI KomMGuHaTOpHOE npasuno | OceaumBaTh moHATHsI. KomGunartopHoe | https://resh. edu. ru/
KOMOWHATOPHKH ymHOXeHHst. IlepecTaHOBKH. MPaBUJIO YMHOYEHHUsI, YHOPSTOYCHHAas
(4 9) dakrtopuan. CoueraHuss u napa, TpoiKa OOBEKTOB,
YHCIIO COYCTaHHUM. nepecTtaHoBKa, (akTopman  4Yucia,
TpeyroJibHUK TTackairst. co4YeTaHue, 4UCII0 coyeTaHuM,
TIpakTuyeckas pabora | TpeyronbHuk ITackams.
«Bplunucnenue BEpPOATHOCTEU Pemare 3agaum  Ha  NEpeUUCICHHE
c HCIIOJIb30BAHUEM YIIOPsI0YEHHBIX map, TPOEK,
KOMOWHATOPHBIX byHKIMH TIepeuncIeHne IePECTaHOBOK u
QJIEKTPOHHBIX TaOIUIN cOUYeTaHuM DJIEMEHTOB PpasiInIHbIX
MHOJKECTB.
Pemrath 3aJa4u Ha NPUMCHCHHUEC YUCIIA
coyeTaHuil B anredOpe (COkKpaméHHOE
yMHOeHHe, 6uHoM HproTOHA).
Pemrath, mpuMeHsiZ KOMOWHATOPHKY,
3aJla4M Ha BBIYUCIICHHUE BEPOSTHOCTEH,
B TOM qucIe c TOMOIIBIO
DJIEKTPOHHBIX TabJINIL B X0J1e
HPaKTHIECKOWPaOOTHI
T'eomerpuyeckas T'eomerpuueckas OcBauBarb NOHSATHE TEOMETPUUYECKOM https://resh. edu. ru/
BEPOATHOCTDH BEPOSITHOCTD. CnyyaiiHbIH BeposiTHOcTH. Pemars 3agaum Ha
(4 9) BBIOOp TOYKH U3 (PUTYypHI HaA HAXO0XJICHHE BEPOSTHOCTEH B OIBITAX,

MJIOCKOCTH, W3 OTpe3Ka, u3

npeacraBUMbIX KakK BI)I60p TOYCK U3

JYyTHOKPYXHOCTH MHOTOYTOJBHUKA, KpPyra, OTpe3Ka HWIIH
IyTH OKPY>XHOCTH, YHCIIOBOTO
TIPOMEXKYTKA
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HUcnbiTanus
Bepunyaim
(6w

HWcneiTanue. VYcmex u Heyjada.
Cepuss HCOBITAHHW 10 IIEPBOIO
ycnexa. Mcnoseitanus beprynnu.
BeposiTHocTH COOBITHIT B cepuu
UCHbITAHUHN bepnynnn.
ITpakTtuueckas pabora
«Hcnbrranust bepuynn»

OcBanBaTb NOHSATHUA. HCIBITAaHHE,
3JIEeMEHTapHOe coObITHE B
HCIBITaHUU (yclleX M HeyzJada),
cepusi MCHBITAaHUM, HaCTyIJICHHUE
epBoro ycrexa (HeyJaadu), cepus
ucnblTaHul bepnynnu.

Pemrate 3agaum Ha HaxO0XICHHUE
BEPOSITHOCTEIl COOBITHH B CcepuH
HCIBITAHUNU 10 IIEPBOIO ycliexa, B
TOM  4YHCI€ C IPUMEHEHUEM
(hopMyIbl CyMMBI F€éOMeTPUYECKOMH
MPOTPECCHUH.

Pematrp 3amayM Ha HaXOXICHHE
BEPOSITHOCTEH DJIEMEHTAPHBIX
COOBITHI B CEpUM HCHBITAaHHUHN
bepnynnu, Ha HaXO0XIECHUE
BEPOSITHOCTH onpeneaéHHoro
4YHCJIa yCIEeXOB B CEpUM UCHBITAHUM
bepnynnu. HM3ydyare B Xxoae
NPAKTH4YeCKOi padoThl, B TOM
9HCIe C TOMOINBIO HHU(POBBIX
pecypcoB, CBOICTBa BEPOSITHOCTH
B cepuu ucnelTanuil bepnyium

https://resh. edu. ru/

Cayuaiinas
BeJIMYHHA

(6 )

Cnyuaiinas BEJIMYHMHA u
pacupeneineHue BCPOSITHOCTCH.
MaremaTtnueckoe OXKHUJAaHUE u
JAUCHEPCHUs] CIyYalHOW BEJIUYUHBI.
ITpumepsr MaTeMaTH4eCKOTO
OXKHUJIaHUSI KaK TEOPETHYECKOTro

CPpE€AHETO 3HAYCHUABECIIUYUHDBI.

OcBONThL TIOHSAITUA. Cly4aifHas
BeJIMUMHA, 3HA4YE€HHUE CJIydaillHo
BEJINYUHBI, pacupeneieHue
BEPOSITHOCTEM.

HN3yuarp u 00cykaaTh IIpUMEpbI
JINCKPETHBIX u HETIPEPBIBHBIX

https://resh. edu. ru/
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IToHsiTHEe O 3aKOHE OOJBLINX YHCE.
N3mepenue BEPOSITHOCTEH c
rnmomompio  gactoT. IIpuMeHenune
3aKOHAOOJIBIINX YHCEI

ciy4allHbIX BeJHMYHH (POCT, BecC
4YeJIOBEeKa, YHUCIICHHOCTD
HAcCeJICHUs, JIPyrue H3MCHYUBBIC
BEJINYHUHBI, PacCMaTPHUBAaBIIECS B
Kypce CTaTHUCTHKH), MOJICIbHBIX
CﬂyqaﬁHbIX BCJIIMYHUH, CBJA3aHHBIX
co CIIydalHBIMU ONbITaMH
(OpocaHue MOHETHI, HUTPaIbHOMI
KOCTH, CO CIIy4dalHbIM BBIOOPOM U

T. I1.).

OcBauBaTh NOHATHA
MaTeMaTH4eCcKoe 0XHJIaHUE
cily4alHON BEJIUYHUHBI Kak

TEOPETUYECKOE CpeJHEee 3HaueHUE,
JUCIIEPCUsT CIIy4yalWHON BEIUYHUHBI
KaK aHaJIOT IHUCIHEPCHH YHUCIOBOTO
Habopa.

Pemarp 3agauM Ha BBIYUCICHUE
MaTeMaTHYeCKOTO  OXHAAHUS |
JUCIIEPCUU JUCKpPETHOM
ciydyalHOU BEJIMYUHBI no
3aJaHHOMY PAacCIpeAeICHUIO, B TOM
4yyciae  3aJad, CBSI3aHHBIX  CO
CTPaXOBaHUEM U JIOTEPESIMU.
3HAKOMHUTBCA C MaTEMaTUYECKUM
OXKHJaHUEM " aucnepcuen
HEKOTOPBIX pacHpeeNeHnii, B TOM
4yuclie pachnpeleeHuss ciydaiHou
BEJINYUHBL
«IHUCIIO

YCIIEXOB» B Ccepuun
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ucnelTaHuii bepnynnu. U3y4yarts

4acToTy coObITUS B
ITOBTOPSIFOIIUXCS cllydalHBIX
OIBITaX KaK Clly4aiHy1o
BEJINYHHY.

3HAKOMHUTBCHA C 3aKOHOM OOJIBIINX
qucen (B ¢opme bepuymim): npu
OOJIBIIIOM YHCJIE€ OIBITOB YacToTa
COOBITHS OJn3Ka K ero
BCPOSITHOCTH.

Pemiats 3agaum  Ha U3MEpeHHE
BEpPOSITHOCTEH C OMOIIBIO YaCTOT.

OO0cy:kaaTh poib 3aKoHAa OONBIINX
yucenl B OOOCHOBAHWHM YaCTOTHOTO
METO0/1a U3MEPEHHSI BEPOSITHOCTEH.
OO6Ccy:KaaTh 3aKOH OOJIBIIIUX YHCEIT
KaKk MPOSIBJICHUE CTAaTHUCTUYCCKOU
YCTOHYMBOCTH B H3MEHUYHBBIX
SIBJICHUSIX, POJIb 3aKOHa OOJIBIINX
qHpcell B IIPUPOAE U B OKU3HH
YeI0BeKa
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IIpooonsicenue

O06o0meHue,
KOHTPOJIb

(10 w)

IIpencraBinenue JaHHBIX.
OmnucarenbHas CTaTUCTHKA.
BepositHOCTB cily4yaliHOro
COOBITHS. DIeMEeHTBI
KOMOWHATOPHUKHU. CrnyuaifHble

BCJIIMYMHBI U paCclIpCacICHUs

IloBTOpPATH HM3yuyEHHOE U
BbICTPAUBATH CHCTEMY

3HAHUMH.
Pemratnb 3aaa4u Ha
npeacTaBICHUE u OomnHcCaHue
JaHHBIX.

Pemiatp 3agauM Ha HAXOXICHHE
BEpOSATHOCTEHl COOBITHI, B TOM

HHUCIIC B OIlbITax C
PaBHOBO3MOXXHBIMHU
DJIEMEHTAapHbBIMHU CO6]>ITI/IXMI/I,

BCpOSITHOCTEH  OOBCHUHCHUS U
nepecedeHus COOBITHH, BBIYUCIISTH
BEPOSITHOCTHU B OMNBITaX C CEPHUSIMHU
CJIy4alHbIX UCIIBITAHUN

https://resh. edu. ru/
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