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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o maremartuke (0a30BbI YpOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi paspaborana Ha ocHoBe DPI'OC OOO, yTBEpKIEHHOTO MPUKAZ0M
MunucrepctBa o0pa3zoBanus U Hayku Poccutickoit @eneparuu ot 17.05.2012r. Ne 413
(B pemakumu mpukaza MwuHucTepcTBa mnpocBemieHuss Poccuiickoit denepanuu 0T
12.08.2022r. No 732); ®OIT OOO, yTBepXaeHHOW TmpukazoM MuUHUCTEPCTBA
npocsenienns Poccurickont @enepanuu ot 31.05.2023r. Ne 370.

[Iporpamma mo MaremaTtuke njsi oOywarommxcs 5—9 kimaccoB pazpaboraHa Ha
ocHoBe ®I'OC OOO. B mporpaMme Mo MareMaTHKE YUYTEHbl HUJIEHM U TOJIOKECHHS
Konnenmuu pa3Butus MaTeMaTHuecKoro oopasobanus B Poccuiickoit deneparuu.

[IpenMeToM MaTeMaTHKU SIBISIOTCS (PyHAaAMEHTaIbHbIC CTPYKTYPhI HaIllEro MUpa
— TMPOCTPAaHCTBEHHBbIC (OPMBI M KOJIMYECTBEHHBIC OTHOIICHUS (OT MPOCTEHUINHNX,
YCBaMBAEMbIX B HETMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX
JUISL Pa3BUTHUS HAYUHBIX U MPUKIIAIHBIX UJel). MatemaTudeckue 3HaHusl 00ECIeYnBaIOT
MMOHUMAHHUE TMPUHIIMIIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTAE W HHTEPIPETALHIO COLNUAIBHOW, 53KOHOMHUYECKOM, IOJUTHYECKOU
uH(popManMK, Ial0T BO3MOXKHOCTH BBINOJHATH PACUEThl M COCTABIIATH AJITOPUTMBI,
HaxXOJWTh W  MOPUMEHATh  (QOPMYJIbI, BIQJAETh MPAKTUYECKUMU  MpPUEMAMU
FEOMETPUYECKUX U3MEPEHUMN U MOCTPOEHUMN, YNTaTh UH(OPMALIUIO, MPE/ICTABICHHYIO B
BUJe Tabnwil, auarpaMM U TpadUKOB, JKUTh B YCIOBHSIX HEONPEACIEHHOCTH U
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3yuenne marematuku GOpMUPYET y OOyHAIOUIUXCS MaTEMAaTHYECKUM CTUIIb
MBIIIJICHUS, TTPOSIBISIIONTUICS B OMpPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBAMBAKOT TaKWe NPUEMBI W METOAbl MBILUICHUS, KAaK WHAYKIOUS W JEAyKUHs,
000011IeHre W KOHKPETH3allKs, aHAJIM3 M CUHTE3, KiIacCUUKaIUg U CUCTeMaTH3aIlus,
abcTtparupoBanure U aHajgorus. OObEKTbHl MaTeMaTUYECKUX YMO3AKIIOUECHUM, MpaBuia
UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BBIpaOOTKE YMEHHSI (POpMYJIHUpPOBaTh, OOOCHOBBIBATH U JIOKA3bIBATh CYXKICHUS, TEM
CaMbIM PAa3BHUBAIOT JIOTUYECKOE MbllUIeHUEe. M3ydeHue maTeMaTukyd OO0eCleunBaeT
dbopMHpOBaHUE AITOPUTMHUUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCHUTAHUE YMEHUU
JICUCTBOBaTh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATH MW3BECTHBIE U
KOHCTPYHpOBaTh HOBble. B mporecce pemieHus 3agady — OCHOBOM yueOHOM
JNEATEIbHOCTH HA YPOKAaX MaTEMAaTUKU — Pa3BUBAKOTCA TBOPYECKAS W IMPUKIIAIHAS
CTOPOHBI MBILUJICHUS.

OO6ydeHne mMaTeMaTHKe JAET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOUIUXCS TOYHYIO,
palMoHAIbHYI0 U MH(POPMATUBHYIO peyb, YMEHUE OTOMpaTh Hanbojaee MOAXOIAIIne
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpadUUecKrue CpPEeACTBA JJISI BBIPAXKEHUS CYXKICHHA H
HArJsTHOTO UX IIPEACTABIICHUS.



[Ipy W3yuyeHUM MaTeMaTHKU OCYIIECTBIAETCS OOIIee 3HAKOMCTBO C METOJaMu
MO3HAHUS JIEUCTBUTEIBLHOCTH, MIPEACTABICHUSIMU O TIPEAMETe U METOJIaX MAaTeMaTHKH,
UX OTJIMYAA OT METOJOB JPYTMX ECTECTBEHHBIX W TYMAaHHWTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUS MAaTEeMATHKH IS PEIICHUS] HAyYHBIX U MIPUKIAIHBIX 3a/1a4.

[IpuopureTHbIMU 1EISIMU O0YyUEHUSI MaTeMaTHKE B 5—9 Kitaccax sIBISIOTCA:

dbopMUpOBaHUE IIEHTPAIHHBIX MAaTEMAaTUUECKUX TOHSATUNU (YKCIO, BEIUYUHA,
reoMerpuyeckas ¢urypa, mepeMeHHas, BEpPOSTHOCTh, (YHKIHSA), OOECICUUBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa3oBaHMs 00yUYarOIIUXCS;
nojBeeHUe 00yJaroImMXCcsl Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH U OKPYKalolllero MHpa, MOHMMAaHUE MaTEeMaTHKW KaK 4YacTH oO0uiei
KyJIbTYpPhl YETOBEYECTBA; PA3BUTHE HHTEIIEKTYATbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyyJaronuxcsi,  MO3HABaTEIbHOM  aKTUBHOCTH,  MCCIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIIJICHUS, HMHTEpeca K U3YYCHUI0O MaTeMaTuku; (QopMHupoBaHUE
(GYHKIIMOHAIBHON MAaTEMAaTHYECKON IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSBICHUS MaTEMAaTUYECKHUX MTOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYallUsIX U TMPU H3YUYEHHHM JPYTHX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTE M 3aKOHOMEPHOCTEH, (OpMyJIMpOBATh HMX Ha S3bIKE
MaTeMaTUKH U CO3/1aBaTh MaTE€MaTHYE€CKUE MOJENH, M[PUMEHSATh OCBOEHHBIN
MaTeMaTU4YeCKHil anmapaT g pEUIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHBIE PE3YJIbTATHI.

OcCHOBHbBIE JIMHUU COJIEpkKaHUS TporpaMMbl MO MaremaTuke B 5-9 kiaccax:
«Yucna v BeUUCIEHUD», «ANredpa» («Anredpanueckne BBIPAKECHUS, « YPaBHEHUS U
HEpaBEHCTBa»), «Dynkuumny, «l'eomerpus» («['eomerpuueckue ¢Gurypsl U HUX
cBOMCTBaY, «/3MepeHne reoMeTpuuecKux BETUYUH»), «BEeposiTHOCTh U CTaTUCTHKAY.
JlaHHbIE JTMHUM PA3BUBAIOTCS MAPAIJIEIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHa OT JApPYroil, a B TECHOM KOHTAaKTE€ U
B3aUMO/JICICTBHUH.

Conep:kanue mporpaMMbl 10 MaTeMaTUKE, pacrpeaeEéHHoe M0 rogaM o0ydeHuUs,
CTPYKTYPUPOBAHO TaKhM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, NPHHIIUITHAIBHBIM
BompocaM  oOydJaromiyecss — OOpalmlajuch  HEOJHOKpPAaTHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHSITUSMH W HaBbIKAMHU OCYIIECTBISIOCH TMOCIIEIOBATEIBHO U
MOCTYIIATEeILHO, C COOJIOJICHUEM TMPHUHIUIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIyI0 CHCTEMY MaTE€MaTUYECKHX IMIPEJICTaBICHUN OOyJaronmxcs,
pacuupsst v yriryousist e€, 00pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBUM ¢ PT'OC OOO maTeMaTuka sBJISIETCS 00S3aTEIbHBIM yUeOHBIM
IpPEeIMETOM Ha YpOBHE OCHOBHOIO oOuiero odpasoanusi. B 5-9 knaccax maremaTtuka
TPAAUIIMOHHO M3yYaeTCcsi B paMKax CIEIYIOIHUX Y4eOHbIX KypcoB: B 5—6 Kjaccax —
Kypca «Maremaruka», B 7-9 Kkiaccax — KypcoB «AnreOpa» (BKIIOYas AJIEMEHTHI



CTaTUCTUKU U TeOopuH BeposiTHOCTeH) u «['eomerpus». IIporpamMmmoii mo maremaTuke
BBOJIUTCSI CAMOCTOSTEIIbHBIN YU4eOHBIH Kypc «BepOSITHOCTh U CTAaTUCTHKAY.

OO0uiee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4YEHUs MareMaTUKu (0a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00ImIero odpazopanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 wacoB B Henento), B 6 kiacce — 170 gacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 gaca (6 gacoB B Hefemn0), B 8 kiacce — 204 gaca (6 4acoB B Helenm0), B 9 Kjacce —
204 gaca (6 yacoB B HEJIEIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSI

W3y4yeHne MareMaTHKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPaBICHO
Ha JIOCTH)KCHHE OOYYaIOIMMHUCS JUYHOCTHBIX, METANpPEeIMETHBIX W TIPEIMETHBIX
00pa3oBaTEIbHBIX PE3yJIbTATOB OCBOCHUS YUEOHOTO IIpeaMeETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaTbl  OCBOCHMA  MPOrpaMMbl IO  MaTEMAaTHKE
XapakTepu3yrTcs: 1) naTpuoTu4ecKoe BOCIUTAHHE:

MPOSIBJIEHUEM HMHTEpEca K MPOLIJIOMY M HACTOSIIEMY POCCHUMCKOW MATEMATHKH,
IIECHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCUUCKUX MAaTEMATUKOB U POCCUUCKOU
MaTE€MaTH4YE€CKOM IIKOJIbl, K MCIOJIb30BAHUIO ATHUX JOCTHUKECHUH B APYTrUX HayKax H
NPUKIAJHBIX cPepax;

2) rpa’KaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEN rpaskJaHUHA U pean3allii ero npas,
NOpPEJICTaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PAa3IUYHBIX
CTPYKTYD, SBICHHM, MPOLIEAYP IPAKIAAHCKOr0 00IIecTBa (HanpuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO ASTHUYECKMX Mpo0JieM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTW)KCHMM HayKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-ITHYECKUX
IIPUHLUIIOB B ICSTEIBHOCTH YYEHOI0; 3) TPYAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE YYacTHE B pPEUICHUM NPAKTUYECKUX  3a]ad
MaTEMaTUYECKOM  HANpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTHM  MAaTE€MaTUYECKOIO
o0pa3oBaHMsI Ha TMPOTSHKEHUU BCEH JKM3HU IS YCIEIIHOW MNpodeccHOHANbHON
JESTeIbHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM HHAMBUAYAIBHON TPAEKTOPUU OOpAa30BaHUSl M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX NOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHHE:

CHOCOOHOCTBIO K  AMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/]ay, pEIICHUN, pacCyXKIEeHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOI'O MO3HAHMSA



OpUEHTaUMel B  JIEATEIIBHOCTU HAa COBPEMEHHYIO CHUCTEMY  HAy4HBIX
NPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL YEJIOBEKa, MPUPOIABI U
oOmiecTBa, TOHUMAaHUEM MaTeMAaTHUYECKOM HayKu Kak c@epbl 4YeIoBeuYeCKOn
NEATENBHOCTH, ATaloOB €€ pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUSA LMBHIIM3ALMNM,
OBJIAJICHUEM SI3IKOM MAaTE€MaTUKH W MaTeMaTH4YeCKOM KyJIbTypOoM Kak CpelICTBOM
NO3HAHUA MHUpa, OBJAJCHHEM MPOCTEUIIMMHU HABBIKAMH  HUCCJEI0BATEIbCKOU
NEeSATENbHOCTH;

6) puznyeckoe BocmHUTaHME, ¢popMupoBaHue KyJIbTYPbl 310POBbS M
IMOIMOHAJIBLHOIO 0JIArONmOJIy4Yns:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOErO 370POBBS,
BEJICHUsI 3/10pOBOTO 00pas3a >KM3HU (370pOBOE MHUTAHME, COATAaHCHUPOBAHHBIA DPEKUM
3aHATUN W OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedeKkcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTrO K€ MpaBa APYroro
YeJI0BEKa;

7) 3K0JI0TN4YecKOe BOCIIUTAHME:

OpPUEHTAlMEN Ha TPUMECHEHUE MATEMATUUECKUX 3HAHUM JIJI PEIICHUS 3a1a4
B 00JIaCTH COXPAHHOCTH OKPY>KaOIIEeH CpeJibl, IIAHUPOBAHUS TTOCTYIKOB U OIICHKH UX
BO3MOXKHBIX TIOCJEACTBUU JUIsl OKpPY’KAIOIIEH Cpeabl, OCO3HAHHEM TJ100aJIbHOTO
XapakTepa OSKOJIOTHYECKMX MpoOJIeM M MyTe ux pemeHus; 8) agantauus K
U3MEHAIOIMMCHA YCJIOBUAM COUUAJIBLHOM M NPUPOAHOM Cpeabl: T'OTOBHOCTBIO K
JNEUCTBUAM B  YCIOBUAX  HEOINPEAECNEHHOCTH, IIOBBIICHUIO  YPOBHS  CBOEU
KOMIIETEHTHOCTU Y€Pe3 NMPAKTUUYECKYIO JEATEIBbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS Y
JIPYTUX JIFOJeH, MproOpeTaTh B COBMECTHOM JIESATEIHLHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMIIETEHIIUU U3 OMbITA APYTUX; HEOOXOAUMOCTHIO B (JOPMUPOBAHNU HOBBIX 3HAHUH, B
TOM unciie GopMyIupOBaTh
UJIeH, TIOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCIIC paHee HE M3BECTHBIX,
0CO3HaBaTh JEPUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MUIAHUPOBATh CBOE
pa3BUTHE;, CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYKD CHUTYyallUl0, BOCIPUHUMATh
CTPECCOBYIO
CUTyaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATh IPHUHUMAEMBIS
peuieHuss W AeHCTBUSA, (QOPMyIMpOBaTh U OICHUBATh PHCKU U TOCICACTBUSA,
dbopMupOBaTH OMBIT.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe 0cBO€HUS MPOTpaMMBI IO MaTEMAaTUKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHus y o0ydaromierocs OyayT copMupoBaHbl METANIPEAMETHbIE
PE3yNbTAThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU MTO3HABATEIIEHBIMU



JNEUCTBUSIMHU, YHUBEPCAIIbHBIMU KOMMYHHUKAaTUBHBIMU  JEHUCTBUAMU 51
YHHUBEPCAIIBHBIMU PETYISTUBHBIMU JIEUCTBUSMU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE yqeﬁHbIe neucTBus basosbie
Joruyeckue 1ecTBUSA:

BBIBJSITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKA MAaTEMATHYECKUX
00BEKTOB, MOHATUN, OTHOUICHUN MEXIy MHOHATHSAMH, (GOPMYIUPOBATH ONpEneTICHUs
MOHSATUM, YCTAaHABIWBATH CYIICCTBEHHBIM MPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS IS
00001IEHNsT W CpPaBHEHUS, KPUTEPUM MPOBOJUMOIO aHaNW3a; BOCIPUHUMAT,
dbopMyIMpoBaTh U MPEoOPA30BHIBATH CYKICHHUS: YTBEPAUTEIbHBIC
W OTpUIlATeJbHbIE, EJUHUYHBIE, YacCTHbIE U OOIIUe, YCIOBHBIC, BBISBISAThH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTU, B3aUMOCBSI3M U MPOTUBOpPEUMsl B (haKTaxX, IAHHBIX,
HAOJFOICHUSIX W YTBEPXKICHUSX, TMpeyiaraTb KpPUTEPUU JUISL  BBISIBJICHUS
3aKOHOMEpPHOCTEH M MPOTUBOPEUYUM; JAENaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB
JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUCHUM, YMO3AKIIOYCHW 10 aHaJIoruu; pa3bupaTh JOKa3aTelbCTBa

MaTEMaTUYECKUX YTBEPKIECHUH (TIpsIMbIE U
OT MPOTUBHOIO), TPOBOJUTH  CAMOCTOSITEIbHO  HECJOXKHbIE  JOKa3aTeIbCTBa
MaTreMaTH4eCcKuX (aKTOB, BBICTPaUBaTh AapPryMEHTAIMIO, MPUBOAWTH HPUMEPHI U
KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE PACCYXACHHS; BBIOMpPATh CIOCO0
penieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHusi, BIOupaTh Hanboliee MOAXOAAIIUNA C YYETOM CaAMOCTOSATEIBHO BbIJEICHHBIX

kputepueB). bazoBble ncciieqoBare/ibCKue AeiCTBHA:

WCIIOJIb30BaTh  BOMPOCHI KaK MCCIIENOBATEIbCKHA WHCTPYMEHT TO3HAHUS,

dbopMyIMpOBaTHh BOMPOCH, (PUKCHUPYIOIINE MPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSITEIIBHO
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3Y, apTyMEHTUPOBATH CBOIO
MO3UIIMI0, MHEHUE; MPOBOJANTH IO CAMOCTOSITEIbHO COCTAaBICHHOMY TUTAHY HECIIOKHBIN
OKCIIEPUMEHT,
HEOOJBIIIOE HCCIEAOBAaHUE 10 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOTo
00BEKTa, 3aBHUCHMOCTEH OOBEKTOB MEXIY COOOW; CaMOCTOATENbHO (POPMYIHPOBATH
00001IeHNsI W BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHOTO HAONIOACHUS, WCCIICIOBAHMS,
OIICHUBATh JIOCTOBEPHOCTHh IOJYYEHHBIX pE3yJbTAaTOB, BBIBOJIOB U O0OOIICHUI;
IIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIJIBUTATh

MPEANOJIOAKEHHUS O €T0 Pa3BUTUU B HOBBIX ycioBuUsiX. Pabora
¢ uH(popmanmei:

BBIABJIIATD HCOOCTAaTOYHOCTD " N30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,



HEOOXOUMBIX JUUISl pELIeHMs 3a/1a4y; BBIOUpaTh, aHaJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH
uH(OpPMAIMIO pPa3IMYHBIX BUAOB U (OpM TMpeAcTaBieHUs; BbIOMpaTh (opmy
MPEACTABIICHNUS] HHPOPMALUK U WUTFOCTPUPOBATH PEIIaeMble
3ala4yil CXEMaMHM, JuarpaMMamH, UHOW Tpadukoil U UX KOMOMHAIUSAMU; OLEHUBATH
HaAEKHOCTh HH(DOPMALIUY TTO KPUTEPHSIM, TTPEITIOKEHHBIM YUUTEIEM

HnIn C(l)OpMy.HI/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHUKAaTHUBHbIE YHUBEPCAJbHbIE yUeOHbIe H1eCTBHS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU U
HEeasIMUA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pElIeHUs 3aJaul, KOMMEHTHUPOBAaTh
MOJIYYCHHBIA pe3yJIbTaT; B XOA€ OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY
00CyKJ1aeMOi TeMBbI, MPOOJIEMBI, PEIIaeMON 3a/JauM, BHICKA3bIBaTh WJI€U, HaIleJICHHbIE
Ha TIOMCK PEIICHUs, COMOCTABISATh CBOU CYXXJICHUS C CYXKICHUSIMHU IPYTUX YYaCTHUKOB
nuanora, OOHapyXXKWBaTh pAa3IMYUe€ M CXOACTBO TO3UIMH, B KOPPEKTHOH Gdopme
bopMyIMpOBaTh pa3HOTIACHs, CBOM BO3PAXKEHHUS; MIPEACTABIATh PE3yJIbTaThl PEIICHUs
3a/1aud, SKCIIEPUMEHTa, MCCJIEAOBAHUS, MPOEKTa, CAMOCTOSATEIbHO BBIOMpATH (hopmar
BBICTYIUICHUS C YYETOM 3a/1au MPE3EHTAUUU U OCOOEHHOCTEU ayJUTOPUH; MOHUMATh U
UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHJIUBUIYAJIBHOU paOOThI
Opy pelieHuH Y4YeOHBIX MaTEeMaTHYECKUX 3a7ad, MPUHUMATh IeIb COBMECTHOU
NEeSITENbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOThI, pacipenessiTh BUIIbI
paboT, AOroBapuBaThCs, 0OCYKIAaTh MPOIIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH; y4acTBOBATh B IPYMMOBHIX (hopMax paboThl (0OCYyX)aeHUSI, OOMEH
MHEHHUSMH, MO3TOBBI€ IITYPMbl W JIpyTW€), BBIMIOJHATH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATh CBOW JIEUCTBUS C APYTMMH WICHAMHU KOMAaH/IbI, OIIEHUBATh Ka4eCTBO
CBOETr0 BKJIaJa B OOLIMNA MPOAYKT MO KPUTEPHUIM, CPOPMYITUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICCTBUSL.

PerynsiTuBHbIE YyHUBEPCAJIbHbIC Y4eOHbIE J1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO COCTABJIATH IUJIaH, ITOPUTM PELICHUS 3a1a4u (MU €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUus C YYETOM MMEIOIIUXCS PECYypCcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C y4ETOM
HOBOM nHpopManu. CaMOKOHTPOJIb:

BJIJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa
pelIeHHs] MaTeMaTU4eCKOW 3ajadd; MpeABUAETb TPYAHOCTH, KOTOpPBIE MOTYT
BO3HHMKHYTH IIPU PEIICHHUH 3aJa4d, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE
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HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH; OIEHUBATH
COOTBETCTBHUE pe3yNbTaTa ACSITEIbHOCTH MOCTABICHHON LIETH U

YCIIOBUSIM, OOBSICHATh TPUYMHBI OCTHKCHHS WA HEJAOCTIDKCHUS I11e7H, HAXOIHTh
OmHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATbBI

IIpenmMeTrHbIe pe3ysbTaThl OCBOCHUS MPOrPaMMBI 110 MATEMATHUKE IPEACTABIICHBI
no rojgaM oOydeHHUs B CIEIYIOIIMX pa3Jesiax MporpaMMbl B paMKaX OTAEJbHBIX
y4eOHBIX KypcoB: B 5—0 Kkiaccax — Kypca «Maremaruka», B 7-9 Kiaccax — KypcoB
«Anrebpay,

«I"eomeTpus», «BepoATHOCTb U CTATUCTUKAY.
OEJAEPAJIBHAA  PABOYAAdA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU LENSIMU O0YUYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCA:

NpoJODKeHHEe (OPMUPOBAHUS OCHOBHBIX MAaT€MaTHYECKUX MOHATHH (4uCIO,
BEJIMYMHA, TreoMeTpuueckass (¢urypa), OOECHEeUMBAIOIUX [PEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh ~ MaTeMaTH4yeckoro  oOpa3oBaHMsl  OOydYaroUIMXCs;  Pa3BUTHE
UHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEH O0OyYaromuxcsi, MO3HaBaTEIbHOU
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHMI, HHTEpeca K MH3YyYECHHIO MATEMAaTHKU;
NOJIBe/ICHHE 00YUaloIIKXCsl Ha JOCTYTHOM JIJIs HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMAaTUKH M OKpY’Karollero Mupa; (GopMUpoBaHHE (PYHKIIMOHAIbHON
MaTEMaTUYECKOM TI'PAMOTHOCTH: YMEHHUsS paclo3HaBaTh MaTEMaTUYECKUE OOBEKTHI B
pEaIbHBIX JKU3HEHHBIX CHUTyalUsX, MPUMEHSATH OCBOCHHBIE YMEHHUS IS DPEIICHUS
IIPaKTUKO-OPUEHTHUPOBAHHBIX 337a4, MHTEPIPETUPOBATh IOJYYEHHBIE PE3YJIbTAThl U
OLICHHMBATh UX HAa COOTBETCTBUE MPAKTUUECKON CUTYyaI1H.

OcCHOBHBIE JIMHHM COJEpXKaHHWs Kypca MaTreMartuku B 5-6 Kimaccax —
apudmMeTnyeckas U reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS MapajuIeNbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOMW, OJJHAKO, HE HE3aBUCUMO OJHA OT JAPYroil, a B
TECHOM KOHTAaKT€ W B3aUMOJEHCTBUU. Takke B Kypce MaTeMaTUKU MPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATEILHONW CTATHCTUKH.

Nzyuyenue apupmernyeckoro marepuaia HAUYMHAETCS CO CUCTEeMaTH3aluu |
pa3BUTHS 3HAHUN O HaTYpaJIbHBIX YHMCIIAX, IOJIy4YEHHbBIX Ha YPOBHE HAYaJIbHOTO OOILEro
oOpazoBanus. Ilpm 3TOM COBEpPIIEHCTBOBAHME BBIYUCIUTEIBHON TEXHUKH U
¢opMupoBaHHE HOBBIX TEOPETUYECKHUX 3HAHUW  COUYETACTCSI C  Pa3BUTHUEM



BBIYMCIUTEILHON KYJIBTYpbl, B YAaCTHOCTH C OOy4Y€HHEM MPOCTEHIINM MpuéMam
OPUKUJIKA W OLUEHKH pE3yJbTaTOB BbIYMCIECHUN. V3ydeHue HaTypalbHBIX YHCEl
npojgoipKaeTcs B 6 Kilacce 3HAKOMCTBOM C  HAYAJIbHBIMU IOHSATUSAMU TEOPHH
JEIMMOCTH.

Hayano u3ydenusi 0ObBIKHOBEHHBIX M JIECATUYHBIX APOOE OTHECEHO K 5 Kiaccy.
DTO MEPBBIM ATall B OCBOCHUM APOOEi, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMH, TOHATHAMH TeMbl. [Ipu 3ToM paccMoTpeHre 0OBIKHOBEHHBIX Jp0o0Oei B MOIHOM
00bEMeE TpEeAIIeCTBYET U3YYEHHUIO JECATUYHBIX APOOEH, YyTo 1enecoo0pa3Ho C TOYKU
3pEHUs JJOTUKH U3JI0KEHUS YUCIOBOW JIMHUM, KOT/1a MIpaBujia AEMCTBUH C AECITUUHBIMU
IpOOsSMU MOKHO OOOCHOBATH YK€ U3BECTHBIMH AJITOPUTMAMU BBITTOJIHEHHSI IEUCTBUI C
OOBIKHOBEHHBIMU  JIpOOSIMH. 3HAKOMCTBO C JECATHUYHBIMH JAPOOSMHU PACHIUPUT
BO3MOXHOCTH IS TOHUMaHUS OO0Yy4YaloIUMHCS MPUKIAAHOTO MPUMEHEHUS HOBOMU
3alKCH MPU U3YUYEHUU APYTHX MPEIMETOB U MPHU MPAKTUYECKOM HcHojib3oBaHuu. K 6
KJacCcy OTHeCEH BTOpPOH 3Taml B  M3YYEHUM JpoOeil, Tae MpOUCXOAUT
COBEPILIEHCTBOBAHNME HABBIKOB CPABHEHUS U MPeoOpa3oBaHus IpoOei, OCBOCHUE HOBBIX
BBIYHMCIIUTEIBHBIX aJITOPUTMOB, OTTAUYMBAHHE TEXHUKW BBIYUCICHHM, B TOM YHCIIE
3HAYEHUN BBIPAKEHUHM, COAEpX AIIMX M OOBIKHOBEHHBIE, W JECATUYHBIE ApOOH,
YCTaHOBJICHHE CBsI3€H MEXy HUMH, pACCMOTPEHHE MPUEMOB pELICHH 3a7a4 Ha JPOOH.
B nauaine 6 kiacca npoucXoAUT 3HAKOMCTBO C IMOHATHEM IIPOLICHTA.

Oco0OEHHOCTBIO N3YUYEHUS TOJOKUTEIbHBIX U OTPULATENbHBIX YHCEN ABISIETCS TO,
YTO OHHM TaKK€ MOTYT pacCMaTpHBAaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayaie
u3yueHusi TeMbl «llonoKuTenbHbIE W OTPULIATENIBHBIE YKCIIa» BBIIEIAETCS MOATEMA
«lenble 4yncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMHU H
JNEUCTBUSAMM C MOJOKUTEIbHBIMU U OTPULIATETLHBIMHU YHCIIAMU MPOUCXOJUT HA OCHOBE
COZIEpPKATEIIBHOIO0 MOJAXO0/Ja. JTO IMO3BOJSET HAa JOCTYIHOM YpPOBHE IO3HAKOMHUTH
00ydJaronuxcsi MPakTUYECKH CO BCEMH OCHOBHBIMH MOHSATUSMH TEMBI, B TOM YHCJIE U C
npaBujIaMd 3HAaKOB  MPU BBINOJHEHUU apudmernueckux pAeiictBuil. HM3ydenue
palMOHAJIBHBIX YMCEJ Ha 3TOM HE 3aKOHUYUTCH, a OyJIeT MPOJIOJKEHO B Kypce aireopsl 7
KJiacca.

[Ipu o0Oy4yeHWM pEIIEHHIO TEKCTOBBIX 3a/lad B 5—6 Kjaccax MCIHOJIb3YIOTCS
apu@meTtndeckue npuémsl pereHus. [Ipu oTpaboTke BEIYUCIUTEIBHBIX HABBIKOB B 5—6
KJJaccaX pacCMATPUBAIOTCS TEKCTOBBIE 3aJayd CIEAYIOUIMX BHJAOB: 33Jauyd Ha
JIBYDKEHUE, HA YaCTH, Ha TIOKYTIKH, Ha pPabOTy ¥ MPOU3BOIUTEILHOCTD, HA MPOIEHTHI, HA
oTHOLIEHUs1 U mpornopuuu. OOyyaroumecss 3HaKOMATCS C MpUEMaMU pelieHus 3aaad
nepeboOpoM  BO3MOXKHBIX  BAapUaHTOB, y4arcia pabotatb ¢  HHPOpMALMEH,
MPEICTaBICHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B nporpamme yueOHoro kypca «MaTemaTHkay HpelyCMOTPEHO (OpPMHUPOBaHUE
IPOIEIEBTUYECKUX alreOpandyeckux IMpejcTaBieHui. bykBa kak CHUMBOJI HEKOTOPOTO
Yyyclia B 3aBUCHUMOCTM OT MATEMAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKAa IIHPOKO HCIOJB3YETCS MPEXKIEe BCEro s 3alucu OOIINX
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YTBEPXKICHUA W  TpeaioKeHuid, (opMyJs, B UYACTHOCTU IS  BBIYUCIICHUS
F€OMETPUYECKUX BEJTUYHH, B KAUECTBE «3aMECTUTENS YUCIIa.

B nmporpamme yueOHOro kypca «Maremartukay MpeACTaBiIeHa HarjasaHas
reoMeTpusi, HalpaBJICHHAs HAa Pa3BUTHE OOPAa3HOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300PA3UTENBHBIX YMEHUN. DTO BaXKHBIN ATal B U3yUYEHUU T'€OMETPUH,
KOTOPBI OCYHIECTBIISIETCS HAa HArjsJHO-NPAKTUYECKOM YpOBHE, OMNHUpPAETCS  Ha
HATJIATHO-00pa3HOe  MBINUICHWE  o0ydarommxcs.  bombmas  posb  OTBOIUTCSA
MPAKTUYECKOMN JEeATEILHOCTH, OIBITY, SKCIEPUMEHTY, MOJeNpoBannto. O0yuaromuecs
3HAKOMSTCS C TE€OMETPUYECKUMHU (UTypaMu Ha IUIOCKOCTH M B IPOCTPAHCTBE, C MX
NpPOCTEUIIMMU  KOH(PUTYpalusIMHu, ydaTcsi u300paxkaTh HMX Ha HEJIMHOBAHHOW U
KJIeTYaToOM OyMmare, pacCMaTpuUBalOT MX MpocCTeilline cBoicTBa. B mpolecce n3ydeHus
HATJIAIHOM T€OMETPUM 3HAHUS, TOJy4YeHHbIE O0YyYaroUMMUCS HAa YPOBHE HAYaJIbHOTO
o01ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U PaCIIUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcs HHTErPUPOBAHHBIN IPEAMET
«Marematukay, KOTOPBIA BKIIOYAaeT apuMETUUYECKUd Marepuanl W HarJAIHYIO
rE€OMETPHUIO, a TaKXKe MPOMNEJAEBTUUECKUE CBEJIEHUS U3 anreOphl, AJIE€MEHThl JOTUKU U
Hayajia ONKUCaTeIbHOU CTaTUCTUKU.

OO61iee uncIo 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3yueHus MateMaTuku, — 340 gacos:
B 5 kinacce — 170 gacoB (5 yacoB B Henento), B 6 kimacce — 170 yacoB (5 yacoB B
HEJICITIO).

COIAEPKXAHUE OBYUEHUSA

5 KITACC HarypajibHble YHCJIa U HYJIb
Harypansnoe uwucno. Psng Harypanmbhbix uucen. Yucimo 0. M3oOpaxenue
HaTypaJIbHBIX YHCEN TOUKAMU Ha KOOPJIMHATHOU (YUCTIOBOM) IIPSIMOM.

[losunmonHass cucrema cuMciaeHus. Pumckas Hymepauus Kak —IpUMeEp
HEMO3ULMOHHOM CHUCTEMbI CUUCIECHHS. [lecaTuyHas cucteMa CUMCIICHHUS.

CpaBHeHHE HATypalbHBIX 4YHCEJN, CpPAaBHEHUE HATYpalbHBIX YHUCEN C HYJIEM.
CrniocoObI cpaBHeHUs. OKpyTrieHue HaTypaibHbIX YHUCEIL.

CrnoxxeHre HaTypaldbHBIX YUCEN, CBOMCTBO HYJIA MPU CIO0KEHUHU. Bbruntanue kak
neicTBrUe, 00paTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJbHBIX YHUCEN, CBOMCTBA HYJS H
eIMHULBl TpU yMHOXEHUH. JlenmeHue Kak JAelcTBHE, OOpaTHOE YMHOMXKEHHUIO.
KommonenTs! neficTBuii, cBsi3b Mexay HUMU. [IpoBepka pesynbTaTa apudMeTuuecKoro
neictBuda. IlepemecTuTeNnbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS H
YMHOKEHHSI, paCIIpeIeIUTEILHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanue OykB Al 00O3HAuU€HUST HEU3BECTHOIO KOMIIOHEHTAa M 3aIlluCHU
CBOMCTB apu(METHUUECKUX JCHCTBUM.

JlenuTenu W KpaTHBIE YMCIIa, pa3iokKeHHe Ha MHOXKUTEIU. [IpocThie U COCTaBHbBIC
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.
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CreneHp ¢ HaTypaJIbHBIM IIOKA3aTENEM. 3allCh YMCIA B BUJIE CYMMBI Pa3psaHbIX
CIaracMblIX.

Yucnosoe BrIpakeHHE. BbluMCIIeHUE 3HAYEHUM YUCIOBBIX BBIPAXKEHUU, IOPSALOK
BBIITOJIHEHUS JNEeUCTBHN. lcnonb3oBaHWE IIPU BBIYMCICHUSX NEPEMECTUTEIBHOIO M
COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHMSI M YMHOXKEHUS, PACIpeAeTUTeIbHOTO
CBOMCTBA YMHOXEHHS.

Apodu

[IpencraBnenue o Apodbu Kak crnocoOe 3amucu 4acTu BedudrHbl. OOBIKHOBEHHbIE
npobu. IlpaBuiibHbIE W HempaBuibHble JIpoOu. CMemaHHas ApoOb, MPEACTaBICHHUE
CMEIIaHHOW JpoOu B BHUJIE HEMPABUILHON IpOOW M BBIJEICHHUE 1IETI0N YacTH Yucia U3
HeMpaBWIbHOW JpoOu. HM3oOpaxkenue apobOel TouykaMyd Ha YHCIOBOH TIPSMOM.
OcHoBHOe cBoiicTBO apobu. Coxpamienue npoOei. IlpuBenenue apodbu Kk HOBOMY
3HaMmeHartenno. CpaBHEHHE APOOCH.

Cnoxenue u BbUMTAHUE JpoOell. VYMHOXKEHHWE |  JeneHue JapoOeH,
B3aMMHOOOpaTHbIE Apobu. HaxoxaeHne yacTu 1enoro U 1eaoro Mo ero 4acTH.

Hecsatuunas 3amuchk npoOeit. [lpencraBnenwe nmecaTudyHod ApoOW B BUIE
O0OBIKHOBEHHOU. M300paxeHue NecATUYHBIX ApoOei TOYKAMH Ha YUCIOBOM MPSIMOM.
CpaBHEHUE JECATUYHBIX APOOECH.

Apudmernueckue AEUCTBUS C NECATUIHBIME ApoOsiMu. OKpyTieHHEe NECATUIHBIX
JpoOei.

Pemienune TekcToBbIX 32124

Pemenue TekcToBBIX 3amau apudMeThyeckuMm crocoOom. Pemienne mormdyeckux
3anay. Pemenue 3amay nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Mcronb3oBaHue npu
pelIeHnH 3a7a4 TaOIUI] U CXEM.

Pewenne 3agay, cogepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIMUUHBI: CKOPOCTb,
BpEMS, PACCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHUIIBI MU3MEPEHHUs: MAacCCHI,
00bEMa, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBA3b MEXIY €IMHUIIAMU U3MEPEHHUS
Ka’KJ0W BEJINYMHBI.

Peienne ocCHOBHBIX 3a71a4 Ha IPOOU.

HpCI[CTaBJIeHI/Ie JaHHBIX B BUAC Ta6JII/II_[, CTOJIOYATHIX AuarpamMm.

Harnsignas reomerpust

Harnsinuele npencrabiieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, yroJ, JIOMaHas, MHOTOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yroiu. IIpsmon, ocTpsIi,
TYIIOU U pa3BEPHYTHIN YTJIBL.

JUmMHa oTpe3ka, METPUYECKME EIMHULBI JUIMHBL /[[nMHA JOMaHOMH, INepuMerp
MHOI'OYTroJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C OMOILBIO TPAHCIIOPTUPA.

Harnsinuele mnpencrtaBiaeHuss O (¢urypax Ha IUIOCKOCTH:  MHOTOYTOJIBHUK,
IPsIMOYTOJIbHUK, KBaJpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTyD.
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N3o6paxenue ¢uryp, B TOM uucie Ha Kkierdarod Oymare. Iloctpoenue
KOH(MUrypauuii M3 YacTed MNpsAMON, OKPY>KHOCTM HA HEIMHOBAHHOW M KJIETYATOU
Oymare.

Hcnonb3oBaHre CBOMCTB CTOPOH M YIVIOB IPSMOYTOJIbHHUKA, KBAIpaTa.

[Tnomans TPAMOYTOJIBHMKA W  MHOTOYTOJBHHUKOB,  COCTaBJICHHBIX u3
NPSIMOYTOJILHUKOB, B TOM uuciie (uryp, HM300paXEHHBIX Ha KIeT4aTod Oymare.
EnvHUITBI N3MEPEeHHUSI TUTOIIIAIH.

HarmsiiHple TIpecTaBlIeHHsT O TMPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napajienenunea, Kyo, MHOrorpaHHUKH. V300pakeHre MPOCTEHIINX MHOTOTPAHHUKOB.
Pa3BépTku kyOa u mapamienenunena. Co3manue MoJeineii MHOTOTPAaHHUKOB (13 Oymard,
NPOBOJIOKH, IUIACTWIIMHA M JApyrux wmartepuaiioB). OO0BEM  IPAMOYTOJBHOTO
napajienenuneaa, kyoa. Enuauie: uamMmepenus: oobéma.

6 KJIACC

HarypajabHble unciia

Apudmerrueckue JEUCTBHUS € MHOTO3HAYHBIMU HATypaJbHBIMH YHUCJIAMHU.
YucnoBbie BhIpaKEHUS, MOPSIOK JEUCTBUI, MCIOIB30BaHNE CKOOOK. Mcmonmp3oBaHme
IpPU BBIYKCICHUSIX NEPEMECTUTEIIBHOTO W COYETATENIbHOTO CBOWMCTB CIIOKEHUS U
YMHOXKEHUSA, PaCIpeIeIUTEIILHOIO0 CBOMCTBA YMHOXEHUA. OKpyTIIEHUE HaTypalbHbIX
quced.

Jlenutenu W KpaTHbIE YWCIA, HAMOOJBINMK OOIMI JETUTETh W HaUMEHBIIEE
oO1ee kpaTHoe. [lenuMocTh CyMMBI U POU3BeACHUs. [{ejeHne ¢ 0cTaTKOM.
Apoodu

OObIkHOBEHHas: ApoOb, OCHOBHOE CBOMCTBO ApoOH, COKpalieHue ApoOeH.
CpaBHeHue W ymopsaounBaHue ApoOeit. Pemenne 3amad Ha HAXOXKIECHUE YaCTH OT
[eJIoro M 1eJoro mo ero 4actu. J[poOHoe uMcio Kak pe3yjbTaT JeJICHHS.
[IpencraBnenue AecATUYHON JIpoOW B BHUAEC OOBIKHOBEHHOW IPOOM U BO3MOXKHOCTh
MPEICTaBIICHUsT OOBIKHOBEHHOW ApOOW B BUJIE necATHUHOU. [lecsaTuuHbie ApoOM u
MeTpuueckasi cucteMa Mep. ApudMeTudecKue NEHCTBUS M YHUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECSITUIHBIMU APOOSIMH.

OtHomienue. JlenmeHne B JaHHOM  OTHOWIEHMHM. MacmTab, MOponopius.
[IprumeHeHne mponopurii NpYU PEIIEHNH 3a]1a4.

[Tonsitue mporieHTa. BbhryucieHwe MpolEHTa OT BEJIWYMHBI M BEJIMYMHBI 10 €€
NpoIeHTY. BpipakeHHe MPOIEHTOB ACCATUYHBIMU ApoOsimu. Pelenuwe 3agau  Ha
NpOLEHTHI. BripakeHne OTHOILICHHS BETMYUH B MPOLIEHTAX.
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ITost0kMTENIBHBIC U OTPULIATEIbHBIC YHCJIA

IlonoxxurenbHple M OTpuLATENbHbIE uyucna. llenple uymcma. Mopyns ducia,
reoMeTpuYecKass HUHTEepIpeTanus MOAyis uucna. M3oOpaxeHue yucen Ha
KOOpPJIMHATHOM mpsiMoil. YucnoBeie mpoMexXyTKU. CpaBHEeHUE yucen. ApupMeTndeckue
JEUCTBUSA C MOJIOKUTEIBHBIMA U OTPULIATEIIbHBIMHA YHACIIAMM.

[IpssmoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHaTel TOYKH  Ha
IUIOCKOCTH, abciucca u opauHaTa. [locTpoeHue Touek M GUryp Ha KOOPAUHATHOMN
IIJIOCKOCTH.

bykBeHHbIEe BbIpaKeHUS

[Ipumenenue OyKB AJid 3alMCH MAaTeMaTHYECKUX BBIPAKEHUN W TMPEIOKEHUH.
CpotictBa apu(MeTHUeCKNX JCHCTBUN. bDyKBEHHBIE BBIPDAXCHHS ¥  YHUCJIOBBIC
IIOJCTAHOBKU. DYyKBEHHBIE pPaBEHCTBA, HAXO0XKJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, QopMybl MEpUMETpPa W IUIOMIAAM MOPSIMOYTOJbHUKA, KBajpara, oObEéMa
napajjiesienunena u Kyoa.

Penienue TeKCcTOBBIX 33124

Pemenne TeKCTOBBIX 3agau apuMeTHUecKuM crocoOoM. Perenue noruueckux
3anay. Pemenue 3aga4 nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amay, conepkamnx 3aBUCUMOCTH, CBSA3BIBAOIINUX BEJIMYUHBI: CKOPOCTb,
BpEMsl, pPAcCTOSHHUE, II€HA, KOJIUYECTBO, CTOMMOCTbH, IPOU3BOJAUTEIBHOCTb, BpEMH,
00bEéM paboThl. EAMHUIBI M3MEpEeHUs: MacChl, CTOMMOCTH, pPAacCTOSHUS, BPEMEHH,
ckopocTh. CBsI3b MEXy €IMHUIIAMHU U3MEPEHUS KAK10M BEITMYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILIEHUEM, IPOIOPLUOHAIBHOCTHIO BEJIWUYMH,
IPOLIEHTaMU; pEUIEHUE OCHOBHBIX 3a7a4 Ha JPOOU U NPOLEHTHI.

OueHka © TpUKHIKA, OKpyriieHne pesynbrara. CocraBlieHHE OyKBEHHBIX
BBIPAXEHUH I10 YCIIOBUIO 3a/1a4H.

[IpeacraBnenrie AaHHBIX C MOMOINbIO Tabmui W auarpamMm. CronO4darbie
JarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Haruasignas reomerpus

Harnsinaele npencraBiieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, Yroj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPY’KHOCTD,
KpYT.

B3auMHOe pacnosiokeHue ABYX IPSMbBIX HA IUIOCKOCTH, MApaJUICNIbHBIE IPSMBIE,
NEPNEHANKYJIApHbIE TpsMble. M3MepeHue pacCcTosHMN: MEXAy IBYMs TOYKAMH, OT
TOYKH J0 NPSIMOU, JJIMHA MapUIpyTa Ha KBAaJIPAaTHOM CETKE.

WN3mepeHne # DOCTPOEHHME YIIOB C IMOMOIIBK  TpaHcrnoprupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIbHBIN, TYIIOYTOJIbHBINA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHHU. YeThIpEXYTOJIbHUK, [IpUMEPHI YETBIPEXYTOJIBHUKOB.
[IpAMOYTONBbHUK, KBaJpaT: HCIOJIB30BAHUE CBOMCTB CTOPOH, YIJIOB, JMAarOHAJICH.
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N3o6pakenne reomeTpuueckux (Uryp Ha HEIMHOBAHHOW Oymare ¢ MCIOJIb30BaHUEM
LHUPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieryaToil Oymare.
[lepumerp MHoOroyronbHuka. lloHsTHe miomanu QUrypsl, €IWHULBI U3MEPEHUS
wiomanu. [Ipubmmwxkénnoe n3mepenue miomaan Guryp, B ToM 4YUCIIEe Ha KBaJpaTHON
cetke. [IpubnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, MJIOMIAIU KpyTa.
CummeTpus: LIeHTpajbHas, OCeBas U 3epKajibHas CHMMETPUU.

[TocTpoenne cCUMMETPUIHBIX QUTYP.

Harnsimaple TipeAcTaBiieHHs] O TPOCTPAHCTBEHHBIX (PUTypax: MmapajuiesenuIie],
Ky0, Tpu3Ma, MNHpaMuja, KOHYC, UMIUHAp, map u cdepa. HM3o0paxkenue
NPOCTPAaHCTBEHHBIX ¢uryp. IlpuMepsl pa3BEPTOK MHOTOTPAHHHWKOB, IWIIMHIApA U
koHyca. Co3gaHue Mojened NPOCTPAaHCTBEHHBIX (uryp (M3 Oymaru, NpPOBOJIOKH,
IUTACTHIIMHA U JPYTHUX MAaTEPUATIOB).

[Tonsarne o0béMa, eauHUIBI HU3MepeHUus o0bEMa. OOBEM NPAMOYTOJIHLHOTO
napajiiesienumneaa, Kyoa.

MNPEAMETHBIE PE3YJIBTATDBI
[IpenmeTHBIC pE3yJIbTAaThl OCBOSHUS MPOTPAaMMBI yUeOHOTO Kypca K KOHILY
oOyueHus B 5 kiacce: UncJia v BbIYMCJIEHUS

[lonumaTe U TPaBUIBHO YNOTPEONSATH TEPMHUHBI, CBSI3aHHBIC C HATypajIbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U JICCATUYHBIMU JPOOSIMHU.

CpaBHUBATh M YHOPSIOYMBATH HATypaJbHbIE YMCIIA, CPABHUBATH B MPOCTEUIINX
Ciydasx OOBIKHOBEHHBIC IpOOU, ECATUUHBIC TPOOH.

CoOTHOCUTBH TOUKY Ha KOOPAUHATHOMN (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M M300pa)kaTh HATypalibHblE YUCIA TOYKAMU HA KOOPJIWHATHOWU (UHCIIOBO)
MIPSIMOM.

Breimonuare apudmeTndyeckue JEHCTBUST € HATypaJIbHBIMU  YUCIAMU, c
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasiX.

BrInonHATs NpOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIYMCICHUHN.

OKpyrisTh HaTypaibHbIE YHCIIA.

Penrenue TekCTOBBIX 32124

Pemartes TekcTOBBIE 3amauu  apUPMETUYECKUM CIIOCOOOM U €  TOMOIIBIO
OpPraHM30BaHHOT'O KOHEYHOTr0 nepedopa BCeX BOZMOMKHBIX BAPUAHTOB.

Pemats 3amauu, comeprkaiiyue 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTD.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMbl, TaONHWIbI, 0003HAYEHUSI TIPH pEUICHUU
3ajad.

[Tonp30BaThC OCHOBHBIMHM €IMHUIAMHU HM3MEPEHUS: II€HBI, MAacChl, PacCTOSHMUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJIHA €IMHUIIBI BEJIMYUHBI U€pPE3 IPYTHE.
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W3Bnekarp, aHaJIM3UpOBaTh, OLIEHMBATh HWH(OPMALMIO, NPEJICTABICHHYIO B
Tabnuile, Ha CTOJOYATON AMarpamMMme, MHTEPHPETUPOBATH IMPEACTABICHHBIC JaHHBIE,
UCII0JIb30BaTh JIAHHBIE TIPU PELICHUU 3a]1a4.

HarusaHnas reomerpus
ITonp30BaTHCA r€OMETPUUECKUMHU NIOHATUAMU: TOYKA, IpsIMast, OTPE30K, JIyd, YIroJl,
MHOT'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIIMX (QopMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcenonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIVIAMHU: BEPIIMHA CTOPOHA, C
MHOT'OYT'OJIbHUKAaMH: yroJl, BEpIINHA, CTOPOHA, AUAroHajlb, C OKPYKHOCTBIO: paauyc,
JIAAMETP, LEHTP.

N300paxxath N3y4eHHbIE T€OMETPUUYECKHE (UTYPhl HA HETMHOBAHHOW M KJIETYaTON
OyMare ¢ MOMONIbIO HUPKYJISI U IMHEUKH.

Haxomute [IMHBI OTPE3KOB HENMOCPEACTBEHHBIM HU3MEPEHUEM C IIOMOILBIO
JIMHEWKHU, CTPOUTH OTPE3KU 3aJaHHOW UIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSMOYTOJBHHKA, KBajapara sl HUX
IIOCTPOCHMS, BBIYMCIICHUS ILIOIIAAN U IIEPUMETPA.

Beluucnsate mepuMeTp ©  IUIONIAAb  KBajapaTa, NPSIMOYTOJIibHHUKA, QUTyp,
COCTaBJICHHBIX W3 TMPSMOYTOJHLHUKOB, B TOM uHHcie Quryp, u300pakEHHBIX Ha
KJIeTYaTou Oymare.

[Tomp30BaTBCS OCHOBHBIMH METPUYCCKUMH CAWHHUIIAMH W3MEPCHHs JJIUHBI,
TUTOIAAM; BBIPAXKaTh OJHH €IMHUIIBI BEJTMYUHBI Yepe3 IpyTue.

Pacno3naBaTth mnapamienenunes, KyO, HCIOJb30BaTh TEPMHUHOJOTHIO: BEpLIMHA,
pedpo rpaHb, N3MEPEHUs, HAXOIUTh U3MEPCHHUS MapajuIeNienuIe1a, Kyoa.

Boruucnate  00b€M  kyOa, mMmapajuienienuiiea 1Mo  3aJaHHBIM — HU3MEPECHHSM,
MOJIb30BAThCS EIMHULIAMU U3MEPEHUS 00BEMA.

Pemate HecmoxHbIe 3a1auM HAa H3MEPEHUE TEOMETPUYECKHX BEJIMYUH B
IIPAKTUYECKUX CUTYALUSX.

[IpeameTHbIe pE3yNbTAaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO Kypca K KOHILY
oOydenus B 6 kiacce: Uucjia v BbIYUCIeHUSA

3HaTh U TOHMMAaTh TEPMUHBI, CBSI3aHHBIE C Pa3UYHBIMU BHUJAMU 4YHUCEN U
croco0aMy WX 3aIrCH, NMEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (POpMBI 3amucu
Yyuclia K IPYrou.

CpaBHUBaTh W YNOPAIOYMBATH IIEJIbIE YHWCIA, OOBIKHOBEHHBIE U JICCATUYHBIC
npoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.
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BbinonHATh, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apuPMETUUECKUE NEHCTBUS
C HATypaJIbHBIMH W IIEJIBIMU YHCJIAMHU, OOBIKHOBEHHBIMU U JI€CATUYHBIMHU JIPOOSIMH,
IIOJI0’KUTEIIbHBIMU U OTPULIATEIIBHBIMU YU CIIAMH.

BpluncinaTh 3HAYEHUsI YHCIIOBBIX BBIPAKCHUM, BBIOJHATH IPUKUAKY U OLICHKY
pe3ysibTaTa BBIYUCIICHUH, BBIIOJHATH NPEOOpa30BaHUs YMCIOBBIX BBIDAXKEHUN HA
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM IPSAMOM C COOTBETCTBYIOLIUM €U YUCIOM U
n300pakaTh YKMcClia TOYKaMU Ha KOOPAMHATHOM MPSAMOM, HAaXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKHM B NPSIMOYTOJIbHOM CHUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOMU
TOYKH.

OKpyTIATh 1ebIe YKCIIa U JECITHYHBIE NPOOH, HAXOIUTh MPHUOIMKCHUS YUCET.
YucsoBble 1 OyKBeHHbIE BHIPAKEHUSA

[Tonumate W ynoTpeOJATh TEPMHUHBI, CBSI3aHHBIC C 3alKUCHI0 CTETNIEHUW 4YHUCIA,
HAaxXOJWTh KBaJpaT W KyO uYHCIA, BBIYUCIATH 3HAUCHHUS UKCIIOBBIX BBIPAKECHUH,
COJICpIKAIlUX CTETICHHU.

ITonb30oBaThCA MpU3HAKAMH JEIUMOCTH, PACKIa[bIBaTh HATYpPAJIbHBIE YMCIIA Ha
MPOCTHIC MHOKUTEIIH.

[Tonp3oBaThCsa MacITabOM, COCTABIISITH TPOTIOPLIMKM M OTHOIIEHUS.

Ucnonw3oBaTh OyKBBI AJisi 00O3HAYEHUS YMCEN MPU 3aMUCH MATEMAaTHYECKUX
BBIpQXCHUM, COCTABJIATh OYKBEHHBIC BBIpaXEHHUS W (OPMYJIBI, HaXOIUTh 3HAYCHHS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISASI HEOOXO0UMBIE TTOJCTAHOBKHU U MPE0Opa30BaHMUs.
HaxoauTe HEU3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenune TeKCTOBBIX 3a/1a4

PemaTs MHOTOITIArOBBIE TEKCTOBBIC 334291 apU(YMETUUECKIM CTIOCOOOM.

Pemate 3amaum, CBA3aHHBIE C OTHOLICHHEM, MPONOPLUMOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIC 33/1a4d Ha IPOOU U MPOIICHTHI.

Pematp 3amauu, conepxalnne 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIUYMHBIL: CKOPOCTb,
BpEMsl, pAacCTOSHHUE, II€HA, KOJIWYECTBO, CTOMMOCTbH, IPOHU3BOJIUTEIBHOCTb, BpEMS,
o0béMa paboOThl, HCHONB3YSl apumMeThuyecKue AeUCTBUS, OIEHKY, MPUKHUIKY,
MOJIb30BAThCS CIMHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIUX BEJTUYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAKEHUS 110 YCIIOBUIO 3a/1a4UH.

W3Bnekats wHGOpMAIMIO, TPEACTABICHHYIO B Ta0nWiax, Ha JIMHCWHOMH,
CTOJIOYATON WJIM KPYTOBOM JMarpammax, HHTEPIPETUPOBATh MPECTABICHHbIC JaHHBIC,
UCIIOJIb30BaTh JAHHBIE IIPU PELICHUH 3aa4.

[IpencraBnsate wHGOpPMALMIO C TOMOIIBIO TaONWI, JUHEHHOW W CTOIOYATOU
JAarpaMm.
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Harnsignas reomerpus

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIIMX (QopMy
U3YYEHHBIX T€OMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (DUTYD.

N300pakath ¢ MOMOIIBIO UPKYJIS, JIMHEWKHU, TPAHCTIOPTUPA HA HETMHOBAHHOW U
KJeT4aTod OymMare M3y4deHHBbIE TUIOCKHE TeOMeTpuyeckue (Urypbl U KOH(PUTypaluw,
CUMMETPHUYHBIC (PUTYPHI.

[Tonp30BaThCd TEOMETPUYECKUMHU TMOHSITUSMH: PABEHCTBO (UTYp, CUMMETPHS,
WCIIOJIb30BaTh TEPMHHOJIOTHIO, CBSI3AHHYIO C CUMMETPUEH: OCh CUMMETPHUH, LIEHTP
CUMMETPHHU.

Haxonuth BENMYMHBI YIJI0B M3MEPEHUEM C MOMOIIBIO TPAHCHIOPTHPA, CTPOUTH
yIJIBl 3aIaHHOM BEJIMYMHBI, MOJIb30BAaThCS NPHU PEIICHWM 3a1ad I'paayCHOW MEpou
YIJIOB, PacIlO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOM, PA3BEPHYTHIA U TYIOU YTJIbI.

Beluncnare IuHY  JIOMaHOW, TIEPUMETP MHOIOYIOJIbHUKA, IOJIb30BaThCs
CAVMHUIIAMH WU3MEPEHUs JUITMHBI, BBIpaXKaTh OJIHM €IWHUIIBI U3MEPECHUS JJIMHBI Yepes
JpyTue.

HaxoauTh, Hcnonb3ysi 4epTEXKHBIE HWHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS
TOYKaMH, OT TOUKHU 0 OPSIMOM, INIMHY ITyTH HA KBaAPATHOM CETKE.

Boeraucisats miomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOILHUKOB, UCIIOJIb30BATh
pa3OveHre Ha TMPSMOYTOJILHUKW, Ha paBHbIE (QUIYpHl, JAOCTpauBaHUE hi (o
NPSMOYTOJIbHHUKA, TMOJb30BATHCA OCHOBHBIMU €IMHULIAMU M3MEPEHHS IUIOLIA/HN,
BbIpakaTh OJHU €AUHULIBI U3MEPEHUS IO Yepe3 APyTHe.

Pacrio3naBaTh Ha MOJENSX M H300paXEHUSAX MUPAMUAY, KOHYC, IWIMHJIP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTON OyMare NpsMOyroJIbHbIN Mapaiieaenume].

Boiuncnars 00bEM MOpsIMOYTONBHOTO Mapajuliesienunena, Ky0a, M0JIb30BaThCs
OCHOBHBIMHU €TUHUIIAMU U3MEPEHUS 00BEMA;

Pemiats HECOXKHBIE 3a/1a4X HA HAXOKJIECHUE T€OMETPUUYECKUX BEIUUYNH B
MPAKTUUYECKUX CUTYyaIUsX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
N KoanuyectBo yacos
°
u/n HaumeHoBaHue pa3/iesioB U TeM Beero KonTposabHbie IpakTnyeckue dyieKTpoHHbIe (LM poBbIE)
NporpamMmslI padoThI padoTbI o0pa3oBaTe/bHbIE pecypchl
1 Harypainbnsle yncina. Jlencteus ¢ 43 1 bubnnorexa [JOK
HATypaJIbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
2 Harnsannas reomerpus. JInHUM HAa UIOCKOCTH 12 2 hitps://m.cdsoo.rw/7f413 1 ce
bu6mmorexa [IOK
3 OObIKHOBEHHEIE IPOOH 48 ! https://m.edsoo.ru/7f4131ce
Bbu6nuoreka [JOK
4 Harnsanas reomerpusi. MHOrOyroyibHUKA 10 1 hitps://m.cdsoo.rw/7f413 1 ce
Bbu6nuoreka [JOK
> Hecamianbie 1poou 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reometpust. Tena u purypsi B 9 1 bubnnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
Bbu6nuoreka [JOK
7 I1 600 10 1
OBTOPCHHE H ODODIICHHC https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I1O 170 4 4

I[TPOTPAMME


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

6 KJIACC

KoaunuecTBo yacos

Ne HanmeHoBaHMe pa3/ie/ioB U TeM JIEKTPOHHBIE (HH(PPOBHIE)
KonTposabHbie IIpakTHyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIe Pecypchl
padoThl padoThbI
but6moreka [IOK
1 H 1
ATYpAIbHbIC JHCa 30 https://m.edsoo.ru/7f414736
but6mmoreka [IOK
2 Harnsanas reomerpus. [Ipsmelie Ha mtockoctu 7 hitps://m.cdsoo.rw/7E414736
bu6moreka [JOK
3 Jlpodu 32 ! ! https://m.edsoo.ru/7f414736
bubnunoreka [IOK
4 Harnsannas reomerpusa. CuMmMerpust 6 1 hitps://m.cdsoo.rw/ 7414736
bubnunoreka [IOK
> Bripasienns ¢ Oyksamu 6 https://m.edsoo.ru/71414736
bubmorexa [JOK
6 Harnsnnas reometpusi. @urypsl Ha MIOCKOCTH 14 1 1 hitps://m.cdsoo.ru/ 7414736
bubmuorexa [JOK
7 [TonoxxuTenbHbIE U OTPUIIATEIbHBIC YHCTIA 40 1 hitps://m.cdsoo.rw/7f414736
but6mmoreka [IOK
8 llpecTaBnerme RaHHEX 6 ! https://m.edsoo.ru/7f414736
9 Harnsgnas reomerpusi. @urypsi B 9 1 bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
10 [ToBTOpeHMEe, 00001ICHNE, CHCTEMAaTU3AIUS 20 1 https://m.edsoo.ru/7f4 14736
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

®EJIEPAJIBHAS PABOYAS IMPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KNIACCAX

MNOACHUTEJIBHAS 3AIINCKA

Anre0pa SBISETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIero 00pa3oBaHus:
OHa 00ecreynBaeT M3y4YEHUE JIPYTHX IUCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK U
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOAMMO JJIsl IPOJIOJDKEHUS 00pa3oBaHus U
B TOBCEAHEBHON >XM3HU. Pa3zButHe y oOydaromMXcs Hay4YHbIX MpPEICTaBICHUUH O
MPOUCXOXKJIEHUM M CYIIHOCTH aireOpanyeckux aOCTpakiuii, crnocode OTpaKeHHs
MaTeMaTUYeCKOW HAyKOil SIBIIGHHII W MpPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICTHUPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET
GbOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIIICHUS, HEOOXOAUMBIX IS
ajanTalMu B COBPEMEHHOM Iu(dpoBoM obmiecTBe. M3ydeHnue anredOpbl oOecrieunBaeT
pa3BUTHE yMEHUs HaOI0IaTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL M BBIBOJBI, (OpMYJIHUpPOBaTh yTBepxaeHUs. (OCBOeHHE Kypca anredpbl
o0OecrieuynBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS OOYyYaroluXxcsi: OHU HCIOJIb3YIOT
NEAYKTUBHbIE M WHAYKTHUBHBIE pacCyXJAeHHs, 0000IlIeHHne U KOHKPETH3alUIo,
abcTparupoBanre u aHainoruto. OOyueHue anreOpe MpearnonaracT 3HAYUTEIIbHBIN
00BEM CaMOCTOSITEIBHON JEATEIHHOCTH OOYYaIONUXCs, TMOATOMY CaMOCTOSITEIHHOE
pelieHue 3a7a4 SBISIeTCS peanu3airei 1eaTeIbHOCTHOTO MPUHIIUIIA 00yUYeHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Ajiredpa» ajisi OCHOBHOIO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOIUUECKUE JIMHUU:
«YUucnma ©  BBIYUCIHCHUS», «ANTeOpamdyecKkue BBIPOKCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxaas u3 3THX COAEPKATEINbHO-METOJNMYECKUX JIMHUN
pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YUEHHS Kypca, B3aUMOJCUCTBYS C APYTrUMU
ero JuHUSAMU. B Xxome wu3yueHus yd4eOHOro Kypca OOy4aromuMcs TMPUXOIUTCS
JIOTUYECKU PaCCyk IaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsA3M €
ATUM B MpOrpamMmy ydeOHOro Kypca «Ayiredpay BKIIOUYEHBI HEKOTOPhIE OCHOBHI JIOTHKH,
MpEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3/ellax MaTeMaTH4ecKOro oOpa3oBaHUSl U
CIIOCOOCTBYIOIITHE OBJIAJICHUIO 00yJaronMMucs OCHOB YHUBEPCAIBHOTO
MaTreMaTu4eckoro si3bika. ColiepKaTelbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Y4EOHOTO
Kypca « AnreOpay sIBJISIETCS €0 UHTEIPUPOBAHHBIN XapakTep.

Conepxxanue TUHUU «YuCaa W BRIYMCICHUS CIY>KUT OCHOBOM /ISl JaJIbHEUIIIETO
U3YYEHUS] MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS IIOJIb30BAThCA  AJITOPUTMAMH, a TaKxke
MPUOOPETCHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJIWMBIX [JIi MOBCEIHEBHOM >KU3HHU.
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Pa3zButue moHATHS O 4YMCIIe HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs CBS3aHO C
palMOHANBHBIMU U UPPALMOHAIBHBIMEI YHCIIaMH, (POPMUPOBAHUEM TPEICTABICHUN O
JICHCTBUTEIPHOM 4YHCJIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOM JIMHUUW OTHECEHO K
cpenHeMy o01eMy oOpa30BaHUIO.

Conepxanue OByX anreOpanyecKux JHUHUNA — «AnreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyYarOMIMXCS
MaTeMaTHUYeCKOTo ammnapara, HEOOXOAMMOro Ui peIIeHus 3aJad MaTeMaTUKH,
CMEKHBIX IPEIMETOB M IMPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusi y4eOHbIM MaTepHall TPYHNIUPYETCS BOKPYT pPAalMOHAIBHBIX
BBIpaXECHHUI. Anredpa [IEeMOHCTPUPYET 3HAUYCHHE MaTEeMaTHKW Kak s3bIKa s
MOCTPOCHHUS MaTEeMaTUYECKHX MOJIENIeH, OMUCAHUS MPOIECCOB U SIBICHUN DPEaTbHOTO
mupa. B 3amaum  oOydeHuss anreOpe BXOIAT TakkKe JalbHEWIEE pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOANUMOI0, B YaCTHOCTH, JJII OCBOCHHUS Kypca
UH(GOPMATUKH, U OBJIaJICHNE HAaBbIKAMU JIEAYKTUBHBIX paccykaeHuil. IIlpeodpazoBanue
CUMBOJIBHBIX (pOpM  CIOCOOCTBYET pa3BUTHIO BOOOpaKEHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTRBY.

Conepxanue (GyHKIMOHATBHO-TpaQUUECKON JIMHUM HAIICICHO Ha TMOJy4YeHHUE
oOydJaronuMucs 3HaHUN 0 (PYHKIUSAX KaK BKHEHUIIEH MAaTEMaTHYECKOW MOJENW IS
OMHCAHUS W WCCIEIOBAaHUS PA3HOOOpPA3HBIX MPOIECCOB UM SBICHUNW B MPUPOJE U
obmectBe. M3yuenne marepuasia CriocoOOCTBYeT Pa3BUTHIO Yy OOYyYarOIMIMUXCS YMEHHS
UCIIOIb30BaTh Pa3IMYHbIE BbIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJIMYECKUE, Tpadrueckre, BHOCUT BKJIaJ B OPMUPOBAHUE MIPEACTABICHUIN O POJIH
MaTeMaTUKH B Pa3BUTUU IIUBWIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaercsl yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lienbl cojepxkanus: «Yucna u
BBIUHMCIICHUS», «AJNreOpandecKkue BBIPAKEHUS», «YpaBHEHHUS U HEPABEHCTBAY,
«DYHKIUW.

OOmiee 4YMCIO YacOB, PEKOMEHJOBAHHBIX Il H3Y4YeHHs Yy4eOHOro Kypca
«Anredpay», — 306 yacoB: B 7 kiacce — 102 ygaca (3 yaca B Hegento), B 8 kinacce — 102
yaca (3 yaca B Hezento), B 9 knacce — 102 vaca (3 yaca B HEZIEIIO).

COIAEPKAHUE OBYUEHUA

7 KIIACC Yuciia 1 BBIYMCTICHUSA

JpoOu OOBIKHOBEHHBIE U JCCATUYHBIC, MIEPEX0]l OT OAHOU (HOPMBI 3amucu apodeit
K gapyroi. IloHsiTHe palMOHATBHOIO 4YHUCIa, 3allCh, CPAaBHEHHE, YIOPSA0YUBAHUE
paIMOHAIBHBIX 4YHCeNl. Apu(MeTHUecKHe ACHCTBUS C PAMOHATLHBIMU YHCITIAMH.
Peuienue 3a1au u3 peanbHON MPAKTUKKU HA YaCTH, HA IPOOH.

21



CrereHb C HaTypaJlbHBIM [IOKa3aTeJeM: OIlpejesieHne, MpeoOpa3oBaHue
BBIPQXCHUI Ha OCHOBE OMpEJENICHHUs, 3amuch OoNbImuX uwncen. [IpomeHThl, 3amuch
IOPOLEHTOB B BHJE ApoOUM U IpoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
MPOLICHTHI, pEIICHUE 331a4 U3 PeaTbHOM MPAKTUKU.

[IpumeHeHre MPU3HAKOB ACIUMOCTH, PA3J0KEHHWE HAa MHOXHUTEIM HATypalbHBIX
qHCell.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAsI MPOTIOPIIHOHATBHOCTH.
AJuire0OpanvecKkue BbIPaKeHUs!

[lepemeHHbIE, YHCIIOBOE 3HAUEHHE BBIPAKECHHUS C TEpeMeHHOH. JlomycTumbie
3HAa4YeHHs] TIepeMEHHbIX. [IpeacTaBneHue 3aBHCHMOCTH MEXAY BEIWYMHAMHU B BHJIE
dbopmynbl. Beraucnennss mo ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKCHUI,
TOXKJIECTBEHHO PaBHBIC BhIpAKEHUS, MPaBHia TPeoOpa3oBaHusd CyMM U MPOU3BEACHUH,
NIpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOTOOHBIX ClIaraeMbiX.

CBolicTBa CTETIEHH C HATyPAJIbHBIM MTOKA3aTEIIEM.

Opnounensl u MHOTOwIeHbl. CreneHb MHorouwieHa. ClOKeHHE, BBHIYHTAHUE,
YMHOXXEHHE MHOTOWIECHOB. DOpPMYJIbI COKPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBI U
KBajgpaT pazHoctu. Popmyrna pa3HOCTH KBaaApaToB. PasznokeHne MHOTOUYICHOB Ha
MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUM.

JluneniHoe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEHMHOIO
YPaBHEHMs], PEIICHHUE JMHEUHBIX ypaBHEeHHWU. COCTAaBIECHUE YPABHEHHU IO YCJIOBHIO
3a7a4yu. Pelienre TeKCTOBBIX 3a/1a4 € IOMOILBIO YPaBHEHUM.

JluneliHoe ypaBHEHHME C JABYMsI NEpeMEHHbIMM U ero rpa¢uk. Cucrema AByX
JMHENHBIX YpaBHEHUH C ABYMs NIEpEMEHHBIMU. PelieHue cucteM ypaBHEHH cllocoOoM
NOACTaHOBKH. [IprMeps! pemennst TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YPABHEHUM.

DyHKUUHA

Koopaunara toukm Ha mnpsimon. YUuciioBele mpoMexyTkH. PaccrosiHne Mexay
JIByMSI TOUKaMU KOOPJMHATHOUN MPSAMOH.

[IpssimoyrosbHas cuctema KoopauHat, ocu Ox u Oy. AbGcuucca U OpANHATA TOUYKU
Ha KOOpAWHATHOW TuiocKocTu. [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTeHue
rpadukoB peanbHbIX 3aBucumoctell. [lonsarue ¢pynkuuun. ['padux dynkumu. CBoicTBa
bynkuii. Jlunelinas ¢ynkmus, e€ rpaduk. ['padux dynkuun y = |x|. I'paduueckoe
pelLlIeHNE JUHEUHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHCHUH.
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8 KJIACC Yucia u BbIYMCIEHUSA

KBaapatueiit kopeHs u3 yucna. [lonarue 06 uppanroHaibHOM uncie. JlecsTuanbie
npuOIMKEHUST HppaluMoOHaIbHBIX uyucen. CBoiicTBa apuMeTHYEeCKHX KBaJpaTHBIX
KOpHEW U UX MPUMEHEHHE K MPEe0OPa30BaHUIO YUCIOBBIX BBIPAXKEHUM U BEIYUCICHUSIM.
JlencTBUTEIBHBIC YHUCIIA.

CrerieHn ¢ OCJIBbIM IIOKA3aTCICEM U ¢€ CBONCTBA. CTaHI[apTHaSI 3a11uch 4uciia.

AJuredpanvecKkue BbIPaKeHUsI

KBagpaTHbIil TpEXUiIEH, pa3iaoKeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIN.

AnreOpanueckas a1poob. OCHOBHOE CBOMCTBO anredpandeckoit qpobu. CroxeHue,
BBIUMTAHWE, YMHOXKEHHE, JelleHHe anreOpamdeckux JpoOeid. PannonanbHbIe
BBIPKEHUS U UX TPeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHnme, (popmylia KOpHEH KBaJpaTHOTO YypaBHEHHs. Teopema
Buera. Pemienue ypaBHEeHUI, CBOIAIIMXCSA K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenime
IpOOHO-pallMOHAIbHBIE YPaBHEHUS.

I'padpuueckas uHTEpHpeTanuss yYpaBHEHHM € ABYyMS NEPEMEHHBIMH U CHUCTEM
JVHEVHBIX YpPaBHEHHM C JBYMs MNEPEMEHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemenue TekCcTOBBIX 3a1a4 aareOpandeckuM CrocoOoM.

HucroBble HEPABEHCTBA M MX CBOWCTBA. HEpaBEHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JINHENHBIE HEPABEHCTBA C OMHOU nepeMeHHON. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkuuu. OOMACTh ONpeneNeHUuss U MHOXKECTBO 3HAUECHUM (PYHKIUU.
CriocoObI 3a1aHust QyHKIIMIA.

I'padux bynkmuun. Urenue cBoiicTB Pynkiuu mo e€ rpaduky. [Ipumeps rpaduxon
(GYHKIMH, OTpa)xaroluX peajabHble IPOLECCHI.

OyHKIMY, ONUCHIBAKOIIME NPSIMYI0O M OOpaTHYX  MIPOINOPLHOHAIbHBIE
3aBUCUMOCTH, UX rpapuku. DPyHKUUU ) Xy =x,y=xy =|x|. I'paduueckoe
pellIeHrE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KJIACC Yucjia ¥ BbIYHCJIEHUS

PanmonanpHbie 4Mclia, HUppallMOHAJIbHBIC 4YHCIA, KOHEYHbIE W OECKOHECUHBIC
JeCATUYHbIe TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YKCEI, JeUCTBUTEIbHBIE YUCIa KaK
OCCKOHCUYHBIE JCCATHYHBIC JpoOHM. B3amMHO 0JHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JIEMCTBUTEIBHBIX YMUCEII U KOOPJIMHATHOMN MPSIMOM.

CpaBHeHHE  ACHUCTBUTENBHBIX  YHCEN, apu@MeTHudecKue  JIeHCTBUS c
JIEHCTBUTEIILHEIMU YHCIIAMHU.
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Pa3meppl OOBEKTOB OKpYKAIOILIEr0 MHpa, JJIUTEIBHOCTh IPOLECCOB B
OKpY>KaloIlleM MHUpE.

[IpubOnk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpuOIMxKeHus. OKpyrieHue
yucell. [Ipuknaka u olieHKa pe3yjabTaToB BBIUYNCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PemieHre ypaBHEHUN, CBOAAIMXCS K TUHEMHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepsl pemieHHs ypaBHEHUM TPETbe W 4YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOKUTEIIN.

Pemenue npoOHO-pallMOHANbHBIX YpaBHEHWN. PernieHne TEKCTOBBIX —3aj1ady
aredpanyeckuM METOJIOM.

VYpaBHeHuEe C JByMs IE€pEMEHHbIMU M ero rpaduk. Pemenue cucrem nByx
JIMHEVHBIX YPAaBHEHUU C JBYyMs NIEPEMEHHbIMU. PelieHue cucreM JByX YpaBHEHHH,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETAlNs] CUCTEMBI YPABHEHHN C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 aNredpanyeckKuM Crocooom.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM NEpEMEHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM nepemeHHOM. KBanpatHble HepaBeHcTBa. ['paduueckas
VHTEPIPETALUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsl IEPEMEHHBIMU.

DyHKUUHA
KBagparnunas Qyskuusi, e€ rpapuxk u cBoictBa. [lapabona, KoopaMHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHH MTApa0OJIbI.

£
I'paduku  QyHKIUII: y=hkx, y=hx+b, y= 2 V= X3y = x y=|x|

U UX CBOUCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOIPecCUn

[loHsiTHE 4YKMCIIOBOM  NOCIENOBATENBHOCTUA. 3aJaHHE  IOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopmyToit u popmyIoit n-ro wieHa.

Apudmernueckass MU reoMmeTrpuyeckas mnporpeccud. DopMmynbl n-ro  ujeHa
apuPMETUUECKON U T€OMETPUUECKON MTPOTrPECCUl, CYMMBI IIEPBBIX # YJIECHOB.

N300pakeHne 4ieHOB apu(PMETHUECKOW U TEOMETPUUYECKON MPOrpeccuii TouKkaMu
Ha KOOpPJIWHATHON IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMaIbHBIM pocT. CIl0KHbIE
IIPOLIEHTHI.

HPEIMETHBIE PE3YJIBTATDBI
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[IpeameTHBIe pe3yJbTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 7 kiaacce: Uucsia u BbIYMCIeHUS

BrImonHsTh, coueTas yCTHbIE U MUCbMEHHbIC MPUEMBI, apU(METUIECKUE TEUCTBUS
C paIMoHaIbLHBIMU YUCJIAMHU.

HaxoauTe 3HaueHUs] YUCTOBBIX BBIPAXKEHUM, TPUMEHSITh Pa3HOOOPa3HbIE CIIOCOOBI
Y PUEMBI BBIYUCIICHUS 3HAYCHHUHN JPOOHBIX BRIPAXKEHUH, COACPKAITUX OOBIKHOBCHHBIC
U JICCATUYHBIE JPOOH.

[lepexomuTh OT OaHOM (OPMBI 3amUCH YHUCEN K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO Ip0Oh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B
OECKOHEUYHYIO JIECITUYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHATIbHBIC YUCIIA.

OKpyTJsATh YHCIIA.

BbINONHATh OPUKUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUM, OIICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUI. BBINOMHATH ACHCTBHUS CO CTENEHSAMU C HaTypaJbHBIMHU
MOKa3aTeIAMH.

[IpuMeHsTh NpU3HAKK ACIUMOCTH, Pa3I0OKEHUE HA MHOXHUTEIU HaTypabHBIX
qyuces.

Pemiath npakTUKO-OpUEHTUPOBAHHBIE 3a7]a4H, CBSA3aHHBIE C OTHOIICHHEM BEJINYUH,
MPONOPUHUOHATIBHOCTBIO BEIWYMH, MPOLEHTAMH, MHTEPIIPETUPOBATH
pe3yJIbTaThl pEUIEHUS 3a7a4 C YYETOM OTPaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPaKEeHUsI

Hcrnonb30BaTh alireOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B
poliecce OCBOEHUS yueOHOTO MaTepHalia.

Haxonute 3HaueHuss OyKBEHHBIX BBIP@KEHUN MpU 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

BoimonHaTh mpeoOpa3oBaHusi 1EJ0TO0 BBIPAXKEHUS B MHOTOYJICH NPUBEACHUEM
MOI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATS YMHOKEHHE OJHOWICHA HA MHOTOWIEH U MHOT'OYJIEHa Ha MHOTOYJICH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyniecTBIATh pa3ioKEHUE MHOTOYIEHOB HA MHOYKUTEIN C IOMOIIBIO BEIHECEHUS
3a CKOOKH OOIIEro MHOKUTES, TPYIITUPOBKY ClIaraeMbIX, IpUMEHEHus (popmyi
COKPAIIEHHOTI'0 YMHOXKEHUS.

[IpumensaThs npeoOpa3oBaHMsl MHOTOWIECHOB JUISl PEUICHUS Pa3jiudHbIX 3a7ad U3
MAaTE€MaTUKH, CMEXXHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEIEHEHM C HATypaJbHBIMU I[1OKa3aTEIsIMHU 1S

npeoOpa3oBaHus BbIpaKEHU. Y paBHEHUs] M HEPABEHCTBA
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Pewlarb nuHElHBIE ypaBHEHHUS C OJHOM MEPEMEHHOW, MPUMEHsS NpaBuja
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCWIBHOMY eMmy. lIpoBepsTs, sBusercs au
YHUCIIO KOPHEM YPaBHEHUS.

[IpumensaTey rpaduyeckue METONbI MPU PEHICHUH JUHEHHBIX YpPaBHEHUNM M HUX
CUCTEM.

[TonGupaTh mpuUMeEpHI Map YUce, SABISIONIUXCS PEIICHUEM JTUHEWHOTO YpaBHEHUS
C IBYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPJIUHATHOW MJIOCKOCTH TpaduK JTUHEUMHOTO YpaBHEHUS C JIBYMs
NePEeMEHHBIMH, MOJIB3YSCh TPaQUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucrembl BYX JMHEWHBIX YPaBHEHHWIl C JBYMsI IEPEMEHHBIMH, B TOM
4ucie rpapuuecKu.

CocTaBiiTh U pelaTh JIMHEHHOE YPABHEHUE WIM CUCTEMY JIMHEWMHBIX YpaBHEHUI
[0 YCIOBHUIO 33aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
MOJy4YEHHBIN PE3YJIbTAT.

DyHKUUHA

N3o06pakaTh Ha KOOPJIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3aMUCHIBATh YHCIOBBIC POMEKYTKH Ha
aIreOpandecKoM SI3bIKE.

OtmeyaTh B KOOPAMHATHOM TUIOCKOCTM TOYKM 10 3aJaHHBIM KOOpIUHATaM,
CTpOUTh rpaduku TMHEHHBIX GyHKIMHA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnuceIBaTh ¢ TOMOLIBIO (DYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEK]ly BEJIMUUHAMM:
CKOPOCTb, BPEMSI, PACCTOSIHHE, LI€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM paboTHI.

Haxonuth 3HaueHne pyHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuii crnocod TMPeNCTaBICHUS U aHadu3a HUHQPOpMaIluH,
U3BJICKaTh U WHTEPHPETUPOBATH MH(MOpMAIUI0 U3 TpaduKOB pealbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIC pE3yJabTAaThl OCBOEHHUS NPOrpPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Yucsia v BBIYUCICHUSA

Hcnonb30BaTh HadyalIbHBIE MPEACTABIICHUS O MHOXECTBE JCHUCTBUTEIILHBIX UYHCEI
JUISl CPABHEHUS, OKPYIVICHUSI U BBIYMCICHHUH, W300pa)xkaTh JEUCTBUTENbHBIC YHCIIA
TOYKaMHU Ha KOOPAWHATHOMN MPSMOM.

[IpumensaTe ToOHSATHE apUMETUYECKOTO  KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, WCIOJIB3Yys TMPH HEOOXOJUMOCTH KaJbKYJATOP, BBIMOJIHITH
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peoOpa3oBaHusl BBIPAXKEHUN, COJEPKAIMX KBaJpaTHbIE KOPHM, UCIOJIb3Yys CBOMCTBA
KOpHEM.
Hcnonp30BaTh 3anucy OONBIINX U MaJbIX YHCET C MOMOIIBIO IECATUYHBIX ApoOei

u crerneHert uncia 10. Anredpanyeckue BbIpaKeHUs

[IpuMeHSTh MOHATHE CTEMCHHU C IETBIM TTOKa3aTeIeM, BBITIOJHATh MPeoOpa3oBaHms
BBIPAKECHUH, COAEPKAILNUX CTETIICHU C LEIBIM ITOKA3aATENEM.

BhINOMHATH TOXKIAECTBEHHBIE MPEOOPA30BaHMS PALMOHAIBHBIX BBIPAKEHUN  Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOYJICHAMH U are0pandyecKuMu Apo0siMu.

PackiianpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[IpumMensaThs npeoOpa3oBaHMs BBHIPAXKEHUN MJI pElICHUs pPa3IuYHBIX 3a7a4 U3
MAaTEMaTHKH, CMEXHBIX MPEJIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiare sHMHENHBIE, KBaJApAaTHbIE YPAaBHEHUS W palUOHAIbHbIE YpaBHEHMUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C IBYyMs IEPEMEHHBIMHU.

IIpoBoaUTE MPOCTEHIIINE HCCIIENOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUU, B TOM
Yyuclie € NPUMEHEHUWEM TIpauuecKux TMpeAcTaBiIeHUl (yCTaHABIMBATh, UMEET JIH
YpaBHEHUE WA CUCTEMA YPABHEHUH PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHON (OPMYIUPOBKH 3aa4 K €€ anreOpandeckoil Mojaenu
C IIOMOIIBIO COCTABJICHUSI YPABHEHUS WJIM CUCTEMbl YPABHEHUM, UHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJy4YECHHBIM pE3yJIbTaT.

IIprMeHATH CBOMCTBAa YHCIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLICHKH, pElaTh
JUHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHONW M WX CHUCTEMBI, J1aBaTh rpadHUecKyIo
WJUTFOCTPALUIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[lonumaTe W HUCNONB30BaTh (YHKIIMOHAJIbHBIE TMOHATUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKHE OO0O03HAUYCHUs), OMNpeNesaTh 3HAUYeHHE (YHKIUM 110 3HAYCHUIO
apryMeHTa, OIpeAeNsaTh cBoiicTBa ¢yHkuu 1o e€ rpaduxy. Crpoutb rpauku
3JIEMEHTapHbIX QyHKUUN BUA:

* 2 3
= — = X = X = \x = |x o o
y x’ Y Y 24 ¥ =1 |, OMHCHIBATh CBOMCTBA YUCIOBOM (hYHKITUU
o e€ rpaduxy.

[IpenmeTHbIE pE3yJIbTaThl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucia v BLIYUCICHUSA
CpaBHMBATh M YHOPSIA0UYMBATH PAllMOHAIBHBIE U HPPALIMOHAIBHBIC YKCIIA.
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Breimonuate apudmernueckue ACHCTBUS C PallMOHAIBHBIMH YHCIAMH, COYETas
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHHUS C HPPALUOHATIBHBIMU
YHCIaMH.

HaxoauTe 3Ha4yeHHs CTENEHEH C LEJIBIMU TMOKA3aTeIsIMU U KOPHEW, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUH.

OKpyriaTh  JCUCTBUTEIBHBIE  YHWCIA, BBINOJHATH MNPUKUIAKY  pe3yJibTaTa
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE W KBaApaTHBIE YPABHEHUS, YPABHEHUS, CBOJSIIMECS K HUM,
nmpocTerime ApoOHO-paIlMOHAIbHBIE YPABHEHHUS.

Pewmats cucTeMbl IBYyX JUHEWHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHECHUE HE SBJISCTCS JTUHEUHBIM.

Pemiath TeKCTOBBIEC 3a/jauu aNreOpanvyecKuM CIOCOOOM C MOMOIIbI COCTABICHUS
YPABHEHUSI WM CUCTEMBI ABYX YPAaBHEHUU C IByMs [IEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE HUCCIECIOBAHNS YPABHEHUN M CUCTEM YpPaBHEHHUH, B TOM
yucjae C TPUMEHEHHEM TpaduyecKux Mpe/cTaBieHud (ycTaHaBiIMBaTh, UMEET JIU
ypaBHEHHE WJIH CUCTEMA YPABHEHUM PEILICHHUS], €CJIH UMEET, TO CKOJILKO, U IIpoUee).

PemaTe nuHeliHbIE HEPABEHCTBA, KBaIpaTHBIE HEPABEHCTBA, M300paXKaTh pelIeHUe
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuctembl THUHENHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOIINEC
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEUICHHWE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM
MPSIMOM, 3aMCHIBATH PELIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUHA
Pacno3naBathb (GYHKIIMM ~ W3YYEHHBIX BHUIOB. IToka3pIBaTh
CXEMaTHYECKH PACIIONIOKEHNE HA KOOPUHATHOM TIOCKOCTH TpaduKkoB (GyHKITUN BUJIA:

_ _* _ 2 _ .3 _ _
y= pxy=HRx+b y=-,y=ax’+bx+c, y=x% y=+x y=|x|

3aBUCUMOCTH OT 3HaueHUH KOA(D(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouts u wu300pakaTh CXeMaTHYECKH TpaduKH KBaapaTUYHBIX (DYHKIUH,
OTHMCHIBATh CBOMCTBA KBAJIPATUIHBIX (QYHKIIUN IO MX TpaduKam.

PacriosnaBaTh KBagpatuuHylo (QYHKIUIO T0 GOpMyse, MPUBOAWTH PUMEPHI
KBaIPaTUYHBIX (YHKIMNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

YucJioBbIC MOCIEI0BATEILHOCTH U IPOTPECCUm

Pacnio3naBaTh apuMeTHUecKyl0 U T€OMETPUYECKYI0 IPOrpPEecCCHM IMPHU Pa3HbIX
croco0ax 3agaHusl.

BBINIONHATE ~ BBIYUCIEHUS € HUCIOJb30BaHMEM  (GOpMyJd  n-rO  4jeHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOrPECCHil, CYMMBI IIEPBBIX N YJIEHOB.
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N300paxaTh 4iICHBI TIOCIEIOBATEIBHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCJICIOBATEILHOCTSIMU, B TOM YHCIIE
3alayd U3 peajbHOM KU3HU (C UCIOJIb30BAaHUEM KaJIbKYJISATOpa, LHU(PPOBBIX
TEXHOJIOTHH).
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5

Ne
n/n

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

HaumeHoBaHue pa3nesioB M TeM IPOrPaMMBbI

Ywncna v BeIYUCICHUS. ParimonansabIe YHciIa
AnreOpanueckue BbIpaXeHHUs

VYpaBHEHHUs 1 HEpABEHCTBA

Koopaunate! u rpadpuku. OyHKIIMN

[ToBTOpeHue n 0600IIEeHNEe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

25

27

20

24

102

KoanuyecTBo 4acoB

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoTbI

daexkTpoHHbIe (U(pPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/71415b90

bubmuoreka [JOK
https://m.edsoo.ru/71415b90

bubmuoreka [JOK
https://m.edsoo.ru/7f415690
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n/n

10

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

8 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMbl

Yucna v BRIYUCICHUS. KBa,Z[paTHBIC KOpHH

Ywncna n BerumciieHus. CTeneHs ¢ O CIbIM
II0Ka3aTcJIEM

Anrebpanueckue BoipaxkeHus. KBaapaTHblii

TpEXUIICH

AnreOpanyecKkue BBIPaKEeHUSL.
Anrebpanueckas ApoOb

VYpaBHeHUs U HepaBeHCTBa. KBajpaTHbIe
ypaBHEHMUSI

VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

YpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa
@OyHkiuu. OCHOBHBIE MOHITHS
Oynkiuu. YncnoBsie PyHKITUN

[ToBTOpeHMEe 1 0600IIEHNE

Bcero

15

15

15

13

12

102

KoanuyecTBo yacoB

KonTtposbHbie
padoTbI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8
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9 KUIIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
Ne (uudgposrbIe)
HanmMeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl KounTpoJabHbie IpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcebl
1 Uucna u BeruncieHus. JlelcTBUTENbHBIC YHCTa 9 bubmorexa HOK
) https://m.edso0.ru/7f419d08
) VYpaBHEHHUs U HEPABEHCTBA. Y PABHEHMUS C 14 | bu6mmoreka [JOK
OJHOI EPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bu6nuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6moreka [JOK
4 YpaBHeHus U HepaBeHCTBaA. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
bubmunoreka [IOK
16 1
> Pynrum https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
6 UucnoBble MOCIEA0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTU3alUs 13 | but6moreka [IOK
3HAaHUH https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
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OEJEPAJIBHASA  PABOYAS  ITPOTPAMMA  YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIINCKA

['eomeTpust Kak OOMH M3 OCHOBHBIX PAa3JEiOB IIKOJbHOW MAaTEMATUKU, UMEIOLIUN
CBOEH IeNbl0 00€CIeunTh M3yYCHHE CBOWCTB M pa3MepoB (uryp, mX OTHOIICHUH U
B3aMMHOE pAacCIOJIOKEHHE, OINUPAETCS Ha JIOTMYECKYI, [0KAa3aTEJIbHYIO JIMHHIO.
[leHHOCTh U3YyuYeHMs] TEOMETPUU Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUS
3aKJIIOYaeTcsi B TOM, 4YTO OOyYaromMiicsi YYUTCS MPOBOJUTH JOKa3aTeIbHbIC
paccy X IeHus, CTPOUTHb JIOTUYECKHE YMO3aKJIIOUYEHUs, JIOKa3blBaTh HCTHUHHbIC
YTBEPKIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBA OT TMPHU3HAKOB, (opMyaupoBaTh oOOpaTHbIE
YTBEPKICHUS.

BTopoii 1I€HHOCTBIO HU3Y4YEHUsS] TEOMETPUHU SBISETCA HCIIONIb30BaHUE €€ Kak
WHCTPYMEHTAa NpPH PEHICHUH KaK MaTeMaTU4YeCKUX, TaK U MPaKTUYECKUX 3ajad,
BCTPEYAIOMINXCA B peanbHOU Ku3HH. OOydaromMiics TOJDKEH HAYYHUTHCS OMPEACTIUTh
reoOMEeTpUYecKylo (uUrypy, omnmcarb CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HAWTU
IJIOIIA/Ib 3€MEIBHOTO Y4YacTKa, PacCUUTaTh HEOOXOJAUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens unu TpeOyeMble pa3Mepbl rapaxa jis aBTOMOOUJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHTENIbHAS JIMHUS B U3ydyeHUu reomeTpuu. llpu pemenun 3amay
MPAKTUYECKOTO XapakTepa OOyYarolmUCs YUYUTCS CTPOUTh MaTeMaTHYECKUE MOJEIU
peabHbIX KU3HEHHBIX CUTYyallui, TPOBOJAUTH BBIYUCIICHUSI U OIICHUBATh aJ€KBATHOCTh
MOJIYYEHHOT'O pe3yJibTaTa.

Kpaiine BaxxHO TOMUEPKMBATH CBSI3M TEOMETPUM C JPYTUMU y4E€OHBIMU
npeaMeTaMu, MOTHUBHUPOBATh KCIOJIB30BATh OMNPEICICHUs] T€OMETPUUECKUX (DUTYp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE TMOJTYUYCHHBIX YMEHUN B (PU3MKE M TEXHUKE.
Ot cBs3uM HauOosiee SPKO BHAHBI B Temax «Bekrtops», «TpuroHomerpuueckue
COOTHOIICHUS», «MeTon koopauHa» u «Teopema [Tudaropar.

VYyeOubii Kypc «l'eomeTpus» BKIIOYAET CJIEAYIOIIME OCHOBHBIE pPa3feiibl
conepxkanusi:  «l'eomerpuueckue ¢Gurypel ©U UX CBOHCTBa», «l3mepeHue
FEOMETPUYECKUX BEJIMYUHY», «Jl€eKapTOBbI KOOPAMHATHI HAa IIOCKOCTH», «BeKTOophD»,
«/IBmxenus mimockocTu», «IIpeobpazoBanus mogo0ous».

OO0miee 4YMCIO YAacOB, PEKOMEHJOBAHHBIX Il HW3Y4YeHHs YydeOHOro Kypca
«I"eomeTpus», — 204 gaca: B 7 kiacce — 68 dacoB (2 yaca B HeJeli0), B 8 Kiacce — 68
yacoB (2 yaca B HeZlelo), B 9 kiracce — 68 4yacoB (2 yaca B HEJICINIO).
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COJEPKXAHUE OBYUYEHUA

7 KJIACC

HavanpHble noHsTus reomerpuu. Todka, mpsiMas, OTPE30K, Jiyd. Yrou. Buasl
yriioB. BeprukaneHele U cMexHble yrubl.  buccekrpuca yrma.  Jlomanas,
MHOTOYTroJIbHUK. [[apanneabHOCTh U EPIIEHIUKYISIPHOCTD NPSIMBIX.

Cummetrpuunbie ¢Gurypbl. OCHOBHBIE CBOWCTBA OCEBOM cumMeTpuu. I[Ipumepbl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOUIBI0 LIUPKYJIS U JIMHEHKHU. TpeyroibHuK. BeicoTa,
MearaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEeApeHHBII 151 PaBHOCTOPOHHUI TPEYTOJIbHUKHU. HepasencTtso

TPEYTOJbHUKA.

CBoiicTBa W TMpPU3HAKK paBHOOENPEHHOTO TpeyrosbHHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CpolicTBa M NPU3HAKK NapajuIeNbHBIX MNpsAMbIX. CyMma YIVIOB TPEYTrOJIbHHKA.
BHeniHue yriel TpeyrojibHUKA.

IIpsmoyronbHblid  TpeyroJbHUK.  CBOHCTBO  MeAMAaHbl  IPSIMOYTOJIBHOTO
TPEYTOJbHUKA, NMPOBEAEHHOM K rumnoreHyse. [Ipu3sHaku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsSIMOYTONBHBIN TPEYTOIBHUK C YrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE
JOMAaHOW, TeopeMa O OojplieM yrie ©  OosblIed CTOPOHE TpPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

I'eomerprueckoe MecTo TOUeK. buccekTpuca yriia U CEpeuHHbIN MEPIIEHAUKY ISP
K OTPE3Ky KaK TEOMETPUYECKHE MECTA TOUYEK.

OKpy>KHOCTb M KpYyT, XOp/Aa U JIMaMeTp, UX CBOWCTBA. B3auMHOE pacnoioKeHHe
OKpy>XHOCTHM U mpsMmon. KacarenmpHas W cekymas K OKpYKHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJy. BnucanHas u onucaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronbHuku. IlapamnenorpamMm, ero npusHaku M CBOMCTBA. YacTHbIe
Cllyyau Hapajuie’orpaMmoB (IpsIMOYTOJBHUK, pOMO, KBajapaT), HMX IpPU3HAKU U
cBoiicTBa. Tpanemnus, paBHOOOKast Tparenusi, €€ CBoicTBa U mpu3Haku. [IpsimoyronsHas
Tpareuus.

Meron ynsoenus Menuanbl. lleHTpanbnas cummMmerpus. Teopema @aneca u
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KaX.
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CpenHue TUMHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHHUKa.

[Tonobue TtpeyronbHUKOB, Ko3pduinueHt noaodus. I[lpusHaku nomodus
TpEyroJabHUKOB. [IpuMenenune noao0us npu pelieHuy MPakKTUYECKUX 3a7ad.

CpoiictBa momaneid reoMmerpudeckux ¢uryp. Dopmynsl a8 TUIOHMIAAM
TpPEYroJibHUKa, NapajuienorpaMmma, pomba u Tpaneuud. OTHOUIEHUE IUIOLIAACH
n0100HBIX GUTyYP.

Brruncnenune 1iomanei TPEYroJlbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa npu pemeHUU
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrjia MPsSIMOYTOJbHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOX1eCTBO. TpuronoMmerpuieckue GyHKIUUA yTIOB B
30°, 45° u 60°.

Brnivcanneie M LEHTpadbHBIE YIJIbI, YTOJ MEXKJYy KacaTE€IbHOW U XOpAOW. YTJIbI
MEXKJIY XOpJaMu U CEKyIIMMU. BHOucaHHblE W ONHCAHHBIE YETBIPEXYTOJBbHUKHU.
B3aumHoe pacnonoxkenue AByX OkpyxkHocTeil. Kacanme okpyxHoctein. OOmme
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanreic yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CUHYCOB. Perienue
MPaKTUYECKUX 3aJ1a4 C UCIOJIb30BaHUEM TE€OPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMpOU3BEAEHUN OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEICHUHN OTPE3KOB
CEKYIIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, nnuHa (MOaysb) BEKTOpA, COHANPABICHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIlPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpPALINU
HaJl BEKTOpamu. PasiioxkeHne BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopounater Bekropa. CkansipHO€ MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE A
HaXO0XJICHUS JJIUH U YTJIOB.

JIlekapTOBBl KOOPAMHATHI HA TUIOCKOCTH. YPAaBHEHHS NPSIMOM M OKPY>KHOCTHU B
KOOpAWHATaX, INEPECEYEHUE OKPYKHOCTEM W MpsAMbIX. MeToJl KOOpAMHAT U €ro
MIPUMEHECHHUE.

[IpaBwiibHBIE MHOTOYTOJBHUKHU. J[TMHA OKpyXHOCTH. ['pagycHass u paauaHHas
Mepa yriia, BBIYUCIEHUE JUIMH AYT OKpykHOCTeH. [Inomane kpyra, cektopa, CerMeHTa.
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JIBUKEHUsT TUIOCKOCTH M BHYTPEHHHUE CUMMETpUH Quryp (sjeMeHTapHbIe
npeactasienus). [Tapannensubiit nepenoc. [loBopor.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ydbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Pacrio3naBaTh u3y4deHHBIE TeoMETpHUECKHe (UTYpHI, ONPEACNATh MX B3aUMHOE
pacrnoyioxkeHue, Hu300paxaTb TeOMETPUYECKUE (UTYPBI, BBIMOJHITh YEPTEXKHU IO
YCIIOBUIO 3ajaud. M3MepsTh JIMHEWHBIE W YTJIOBbIE BENWYMHBI. Pemars 3amauu  Ha
BBIUHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyr0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B pEabHOMN
KU3HHU, Pa3MEPOB MPUPOAHBIX O00BEKTOB. Paznmuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYHHBI.

CTpouThb yepTexKU K TeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIB30BaTh IPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/ad.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUS C MCIOJb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

ITonp3oBaTbCsd  NpU3HAKAaMHU  PABEHCTBA  IPSAMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIIMaHbl, MPOBEAEHHON K TMIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA, B
pPELICHUU TEOMETPUUECKHX 3a]1a4.

OnpenensiTh napaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢
HUMH cekymas. OnpenensTe NapaieIbHOCTh MPSMBIX C TOMOIIBIO pPaBEHCTBA
PACCTOSHAN OT TOYEK OAHOM MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemats 3amaum Ha KIeT4aTol Oymare.

[IpoBOAUTH BHIYMCICHUS U HAXOJUTh YMCIOBbIE U OYKBEHHBIC 3HAYCHHS YIJIOB B
F€OMETPUYECKUX 3aJa4ax C HCIHOJIb30BAHUEM CYMMbI YIJIOB TPEYIOJIBHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX NPH TMEPECEUYEHUU JBYX
MapajyieIbHBIX MOPSMBIX CEKylleW. Pemare mpakTUyeckue 3aJadyd Ha HaXOXKICHUE
YIJIOB.

Bnagetp mnoHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPENEATh
OMCCEKTpUCY yIJIa M CEpPEAWHHBIA MEPIECHIUKYJSIP K OTPE3Ky KaK I€OMETPUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTM W Kpyra, XOpAbl WU JIHAMETpa
OKPYKHOCTH, II0JIb30BATbCS HMX CBOMCTBAMHU. YMETh IPUMEHATH 3TU CBOMCTBA IMPU
pelIeHny 3a1a4.
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Bnagerp nDOHATHEM ONMCAaHHOM OKOJIO TPEYIOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. llonb3oBarhecsi (akTaMu O TOM, 4YTO OHCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAITCd B OJHOM TOYKE, M O TOM, UTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers moHsTHEM KacaTeNbHOM K OKPYKHOCTH, ITOJB30BaTbCA TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOUKE KaCaHHUS.

[Tonp30BaTbCd NPOCTEUIIMMU T€OMETPUYECKMMU HEPABEHCTBAMH, MOHUMATh HX
MPAKTUYECKHAN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE IOCTPOCHUSI C IOMOIIBIO LUPKYIS H
JINHEWKU.

[IpenMeTHbIe pe3ydbTaThl OCBOCHHS MIPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacnio3zHaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
UX CBOMCTBaMU IPH PELICHUH T€OMETPUUECKUX 3aau.

[IpumeHsTh CBOWCTBA TOYKH MEPECEUEHUsI MEJIMaH TPEYrobHUKA (LIEHTpa Macc) B
pELIeHUH 3aa4.

Bnanets moHATHEM CpelHEW JIMHMM TPEYroJibHUKA W Tpareluuu, MPUMEHSTh UX
CBONWCTBA NPHU pEUIEHWH reomeTpudeckux 3anad. Iloms3zoBatecsa Teopemont daneca u
TEOPEMOI O MPOIMOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl PEIIEHUS PAKTHYECKUX
3a1ad.

[IpumeHsATh TpU3HAKU TOJOOHMS TPEYTOJBHHUKOB B PEIICHUH T'€OMETPUUYECKUX
3a/1a4.

[Tons3oBaThess  Teopemoit  [ludaropa g pemieHUsT TEOMETPUUYECKUX U
IpakTUYeCKuX 3agad. CTpOUTh MAaTEMaTUYECKYIO MOJENb B INPAKTHYECKUX 3a1adax,
CaMOCTOSITENIbHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

BnaneTs NOHATUSMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yria NpsSMOYTrOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCsl STUMHU NOHATHSIMU JJIs1 PEILICHUS] MPAKTHYECKUX 3a/1a4.

Beruucnars (pa3nuuHbIMU - CIIOCOOAMU) TUIOMIAJb TPEYTOJbHUKA U IUIOLIATU
MHOTOYTOJNBHBIX (QUTYp (MONB3YSCh, TA€ HEOOXOAUMO, KajdbKyjsTopoMm). [IpumeHsTsh
MOJIyYEHHbIE YMEHHUS B TPAKTUUECKUX 3a/1a4ax.

BraneTe MOHATHSMHM BIMCAHHOTO W LIEHTPAJIbHOTO YIJIA, MCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yIJIax, yriax MEeXy XopAaMH (CEeKyIIMMH) U YTiie MEXIy KacaTeJIbHOU U
XOpJO MpH pelIeHUH TEOMETPUUYECKUX 3a/1a4.

Brnanete MNOHATHEM ONKMCAHHOTO YETBHIPEXYIOJbHHUKA, HIPUMEHSATh CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a/a4.

37



[IpumeHsTh Moy4eHHbIC 3HAHUS HA TPAKTUKE — CTPOUTh MaTEeMaTHYECKUE MOJIETTN
JUISL 3a/lad  peajbHOM KU3HM M TIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS  C
OpUMEHEHUEM TOA00MsS ©  TPUTOHOMETpUU  (TONB3YsICh, TI€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

[IpeameTHbIe pE3yNbTAaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HAaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3IUYHbIE AJIEMEHTHI IPSMOYTOJIBHOIO TPEYrOJIbHUKA («PELICHHE MPSMOYTOJIbHBIX
TPEeyrojabHUKOB»). HaxonuTe (c MOMOLIBIO KajbKyJATOpa) AJIUHBI U YIVIBI  JUIA
HETaOJIMYHBIX 3HAYECHUH.

[Tonp3oBaTbess  (opMmynamMu TPUBEACHHST U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM  JUISl HAXOXACHUS COOTHOLICHWM MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMbl CHUHYCOB M KOCHHYCOB JUISl HAXOXIACHUS Pa3IU4HbIX
3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX IPHU PELICHUN
reOMETPUYECKUX 3a]a4.

Bnanets moHsATHSMH NpeoOpa3oBaHUS MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb3oBaThcs cBoiicTBaMU MOAO0WS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIUMCIISATh JJIMHBI M HAXOAWTh YIJbl y MoA0OHBIX ¢(uryp. Ilpumenars cBoicTBa
no/100Ms B MPAKTHUECKUX 3a/adaX. YMETh MPUBOJIUTH MPUMEPHI NOJOOHBIX QUIYyp B
OKpPY>KaloIlleM MHUPE.

[Tonb30BaThCAd TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOpA, O NPOU3BEACHUHU
OTPE3KOB CEKYLIUX, O KBAJIPaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOPAMH, IIOHUMATh X TEOMETPUUYECKUA M (PU3MUECKHI CMBICI,
OPUMEHATh MX B PEIIEHUU TEOMETPUYECKUX M (Pu3nyecKkux 3anad. lIpuMeHsATh
CKaJISIpHOE NMPOMU3BEICHUE BEKTOPOB ISl HAXOXK/ICHUS IJTUH U YIJIOB.

[Tonb30BaThCAd METOJOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €ro B pPEUICHUHU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

BiageTs NOHATHAMHU NPAaBUWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI
IYyTU OKPY>KHOCTU M PaJMaHHON MEphl YIiia, YMETh BBIUMCIATH IUIOIMIAJb KPyra U €ro
yacteil. [[puMeHsITh NOJyYeHHbIE YMEHHS B IPAKTUUYECKUX 3a7a4ax.

Haxoguth ocu (WIM UEHTPHI) CHUMMETPUH (QUTYp, MPUMEHSTHh JIBHXKEHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasix.

IIpuMeEHATH MOyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJIEIN
JUIsL 3a7ad peaJbHOW KU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
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NPUMEHEHHUEM TOJ00us W
HEO0OXO0IUMO, KATBKYJISITOPOM).

TPUTOHOMCTPHUUCCKHUX

byHKIUH

(oJIB3YSCh,

rae
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Jr:;-)n HaumeHoBaHue pa3iesioB H TeM NPOrpaMMbl
Bcero

| [Ipocreiinme reoMerprueckue (GUTYpHI U UX 14
cBoiicTBa. I3MepeHue reoMeTpu4eckiux BeIMUuH

2 TpeyronbHUKH 22

3 [TapannenbHble IpsIMbIE, CyMMa YTJIOB 14
TpeyrojbHUKa

4 Oxpy>XHOCTb U KpyT. [ 'eomeTprudeckue 14
MOCTPOCHHS

5 [ToBTOpenue, o6o0IIeHNE 3HAHUI 4

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

KoanuecTBo 4acoB

KoHnTpoibHbIe
padoTbI

IIpakTHYeckue
padoThI

DJIEKTPOHHBIE
(undgposbie)
oOpa3oBaTeJibHbIE
pecypcbi

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f415e2e

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

bubmuorexa [JOK
https://m.edsoo.ru/7f415¢e2e

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e
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8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbl
n/m KoHnTpoibHbIe IIpakTHYeckue
Bcero
padoThI padoThI
1 YeTbIpEXyroIbHUKI 12 1
Teopema ®daneca u TeopeMa 0
2 MPOTOPIMOHANBHBIX ~ OTPE3Kax,  MOJO0HBIC 15 1
TPEYTrOJIbHUKU
[Inomane. Haxoxxnenue mIomanaei
3 TPEYrOJbHUKOB ¥  MHOTOYTOJBHBIX  (UTYD. 14 1
[Tnomaau mono6HbIX huUryp
4 Teopema [Iudaropa u Hauana TPUrOHOMETPHUH 10 1
VYTibl B OKpY’KHOCTH. BrincanHble U ONucaHHbIE
5 YEThIPEXYTOJIbHUKHU. Kacarenbhbie K 13 1
okpyxHocTu. Kacanue okpykHocten
6 [ToBTOpeHue, 06001IeHNE 3HAHUT 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

DJIEeKTPOHHBbIE
(uu¢posBbie)
o0pa3oBaTte/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

bubmmorexa [JOK
https://m.edsoo.ru/7f417¢18

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417¢18

Bbubnuoreka [JOK
https://m.edsoo.ru/7f417¢18

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417¢18

Bbubnuoreka [JOK
https://m.edsoo.ru/7f417¢18
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9 KUIIACC

e KouunyecTBo yacoB DJIeKTPOHHbIE
- HaumenoBaHue pa3ieioB ¥ TeM NPOrPaMMbI (uudposBbie)
n/n KonTtposbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
| Tpuronomerpus. Teopembl  KOCHHYCOB U 16 1 bu6muoreka [IOK
CHUHYCOB. Pemnienue TpeyrojJbHIUKOB https://m.edsoo.ru/7f41al2c¢c
) [IpeobpazoBanue  momobus.  MeTrpuueckue 10 | bubnuotexa [JOK
COOTHOILEHUS B OKPYIKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexroper 12 I https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAWHATHI Ha TNIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHbIE MHOTOYTOJIbHUKHU. Jnuna
5 OKPY’KHOCTM H IUIOHIaAb Kpyra. Berumcienwne 8 bubmmorexa [JOK
by . HHaAb KpyTa. https://m.edsoo.ru/7f41al2c
TIomaaen
bubnuorexa [JOK
6 6
JBHOKCHIS T0CKOCTH https://m.edsoo.ru/7f41al2c
7 [loBTOpenue, o0oOUIEHHE, CHCTEMaTU3aLUs 7 5 bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/7f41al12c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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OEJEPAJIBHASA  PABOYASA ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1LM(QPOBOM MHUpE BEPOSTHOCTh M CTAaTUCTHUKA MPHOOpPETAIOT BCE
OOJIBIIYIO0 3HAYMMOCTb, KaK C TOUYKHU 3PEHUS MPAKTUUYECKUX MPUIOKEHUHN, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOJIMMOM KaxKJIOMy uejoBeKy. Bospacraer umcio mpodeccuii,
IpU OBJIAJCHUU KOTOPHIMU TpeOyercss Xxopoiass 0a3oBas MOJATOTOBKa B 00JacTu
BEPOSITHOCTU U CTATHCTHKH, TaKas MOJATOTOBKA BakKHA JIJISl MPOJOJIKEHUSI 00pa30BaHUS
U JUJIS yCIEIHON MPOQEeCCUOHAbHON Kaphephl.

Kaxxp1il 4esioBeK NOCTOSHHO NMPUHUMAET PEUIEHUS! HA OCHOBE UMEIOUIUXCS Y HETO
JTaHHBIX. A i1 0OOCHOBAaHHOTO MPHUHATHSA PEUICHHUs B YCJIOBHUSX HEIOCTAaTKa MU
u30bITKa MHGOPMAIIMK HEOOXOAMMO B TOM YHCIE XOpOIIO CcPOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIICHHUE.

NmMeHHO mo3TOMy OCTpO BCTalla HEOOXOAUMOCTh C(HOPMUPOBATH Y O0yHAOUTUXCS
(YHKIIMOHAIbHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B c€0s B KayecTBE HEOTHEMIIEMOM
COCTaBJISIIOIIEH yMEHHE BOCHPUHUMATh U KPUTUYECKU aHAIM3UPOBATH MHQPOPMAILIHUIO,
NPEICTABICHHYIO B PA3JIMYHbIX (POpPMax, HIOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
peaIbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH IPOCTEUIINE BEPOATHOCTHBIE
pacyETHI.

3HAKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMHM NpPHUHIIMIAMH cOOpa, aHaau3a |
NPEACTaBICHUS JaHHBIX U3 pPa3jIM4HbIX cep KU3HU OOIlIeCTBA W TOCYAapCTBA
npuobmaer oOyvarommxcss K OOIIECTBEHHBIM HHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKHM pa3BUBAE€T HABbIKM OpraHu3aluu mnepebopa W mojcyéra 4yucia
BApUAHTOB, B TOM YHUCJIE B NPUKIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3MaET MaTeMaTH4YeCKud (QyHIaMeHT Mg (GOPMHUPOBAHMUS KOMIIETCHLIMA B
oOnactu MHPOPMATHKUM U HUPPOBBIX TeXxHOJOrHi. Ilpu H3yuyeHUM CTATUCTUKU U
BEPOSITHOCTU 00O0TraIalTCsl MPEJCTaBICHUSI O0y4YalOIIMXCd O COBPEMEHHOM KapTHHE
MHUpa U METOJAaX €ro MccleJoBaHus, (OpMUPYETCS NOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHMKA COLMAJbHO 3HAUYMMOM HMHpOpMAIMM U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBercTBUMU C JaHHBIMM LIETISIMH B CTPYKType IpOrpaMMbl y4eOHOro Kypca
«BeposATHOCT U CTAaTUCTHKA» OCHOBHOTO OOIIETr0 00pa3oBaHUs BBIJEIEHBI CIETYIONIUE
coJiepkaTenbHO-MeToauueckne JuHuM: «lIpencraBneHne MaHHBIX M OMUcaTeNlbHas
CTaTUCTUKa», «BeposTHOCTBY, «2eMeHThl KOMOMHATOpUKN», «BBeaeHue B TeOpuio
rpadoBy.
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Conepxanue nuHun «lIpencraBieHne NaHHBIX W ONKMCATENbHAs CTATHCTUKA»
CIIY>KUT OCHOBOW aJisi (JOPMUPOBAHUS HABBIKOB pabOTHI ¢ UH(pOpMAIUEn: OT YTCHUS U
UHTEpTIpeTanuu WHOOpPMAIMU, TNPEJACTaBICHHOW B Ta0nWIax, Ha auarpaMmax u
rpadukax, 10 cOopa, TpEACTaBICHUS MW aHalIW3a JaHHBIX C HCIOJIb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTHK CpPEeIHUX U pacceuBaHus. Paboras c JgaHHBIMH,
oOyyvaromuecsi ydarcsi CUMTBIBaTh M MHTEPIPETUPOBATh JAaHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh W KPUTUKOBAThb MPOCTEHIIME TUIOTE3bl, Pa3MBIILUIATh HaJ
¢dbakTOpaMu, BBI3BIBAIOIIMMU HW3MEHYUBOCTb, W OIICHMBATh MX BIUSHUE Ha
paccMaTpUBaEMbl€ BEJIMUMHBI U POLECCHI.

NHTynTHBHOE TIpENCTAaBIEHUE O CIYyYalHOW W3MEHYMBOCTH, MCCIEA0BAaHUE
3aKOHOMEPHOCTEN M TEHJEHILMI CTaHOBUTCS MOTHBUPYIOLIEH OCHOBOM JJISI U3y4YEHUS
TEOPUH BEPOSATHOCTEH. bolbllioe 3HaueHne UMEIOT MPAKTUUECKUE 3aJaHusl, B YACTHOCTH
OTBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOATHOCTH BBOJMUTCS KAK MEpa MPaBAONOA00HUS CIIy4ailHOrO COOBITHS.
[Tpu n3yuenun yueGHOro Kypca o0yyarouifecst 3HakOMATCs ¢ IPOCTEUIIUMU METOIaMU
BBIUMCIICHUS BEPOSATHOCTEH B CIy4YalWHBIX SKCHEPUMEHTaX C PaBHOBO3MOXXHBIMH
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMHM, MO3BOJIAIOIIMMHU CTaBUTh W
pemiath 6oJee CoXHBIE 3a7aur. B yueOHbII Kypc BXOJAT HAYaJIbHBIC MPEIACTABICHUS
0 CITyYalHbIX BEJIMUYMHAX M UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBJISETCS 3HAKOMCTBO OOydYaloIIMXCA €
MHOXECTBAMU M OCHOBHBIMHU OIEpalMsIMA HaJ MHOXKECTBaMHU, paccMaTpUBAIOTCS
IpUMEpPbl NPUMEHEHUS MJI1 pEUlIeHUs 3a7ad, a TaKXKe HCIOJb30BaHUS B JPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax wusydaercs y4eOHbIH Kypc «BeposSTHOCTh M CTAaTUCTHKa», B
KOTOPBIM BXOJAT paznensl: «lIpencraBieHne NaHHBIX W oMHUcCATENbHAs CTATUCTHKAY,
«BepoaTHOCThY», «DIEeMEHTH KOMOMHATOPUKIY, «BBeneHre B Teoputo rpadoBy.

OO0miee 4YMCIO YacoOB, PEKOMEHJOBAHHBIX I HW3y4YeHHs Yy4eOHOro Kypca
«BeposiTHOCTB U cTaTucTUKa», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Henenio), B 8
kiacce — 34 yaca (1 gac B Henento), B 9 knacce — 34 yaca (1 gac B Hegento).

COIAEPKAHUE OBYUYEHUA

7 KJIACC

[IpencraBnenre AaHHBIX B BHUJAE TaONUll, AMAarpamMm, rpapukoB. 3anoIHEHUE
Ta0JIUI, YTEHUE U MOCTPOCHUE AuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpaduKoB peanbHBIX MporieccoB. M3pieuenne wHGOpMANMHM U3 AWArpaMM H
TaOJINIL, MCTIOJIH30BAHNE U MHTEPIPETAIIUS JAHHBIX.
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OnucartenbHasi CTaTUCTUKA: cpeaHee apudmeTrnyeckoe, MeAuaHa, pa3Max,
HanOonplllee W HaWMEHbIEEe 3HAYCHHWs Ha0opa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHUBOCTH.

Crny4daiiHbIN SKCTIIEpUMEHT (OMBIT) U CllydaiiHoe coObITHE. BeposTHOCTh 1 YacToTa.
Ponp ManoBeposSiITHBIX U MPAKTUYECKU IOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
Momseta u urpajibHas KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepuinHbl. Yuciao pédep u cymmapHas CTENEHb
BepinH. [IpencraBnenue o csizHoctu rpada. Lenu u nuxnsl. [lytu B rpadax. O6xon
rpada (sinepoB nyTs). [IpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenne 3aqau ¢
noMoIIbIo rpadoB.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE TAOIUL, 1UarpaMm, rpaguKoB.

MHO0XeCTBO, 3JIEMEHT MHOKECTBA, OJAMHOXKeCTBO. Ornepalnny HaJi MHOKECTBAMHU:
oObeMHEHNE, nepeceueHue, aonojgHeHue. CBOICTBa omnepanuil HajJ MHOYKECTBAaMU:
NIEPEMECTUTENIBHOE, COYETAaTENbHOE, PaclpeleIUTENbHOE, BKIIIOUeHH. Vcnoap30Banue
rpaduyecKkoro MpeAcTaBICHUS MHOXECTB JUIsl ONUCAHMs PEAJbHBIX MPOLECCOB U
SIBIICHUM, TIPU PELICHUY 3a]1a4.

N3mepenne paccenBaHusi JaHHBIX. Jlucmepcuss W cTaHIApTHOE OTKIOHEHUE
YHUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOnemMeHTapHble COOBITUS cilydailHoro omnbita. CiydaiiHble coObITHs. BepostHocTH
coObITuii. ONBITBI C PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMH COObITHSMH. CryuyaltHbIN
BbIOOp. CBA3b MEXAY MAJOBEPOSATHBIMU U MPAKTUUYECKH JOCTOBEPHBIMU COOBITUSIMU B
npupoze, 00IIEeCTBE U HAYKE.

HepeBo. CBoMCTBa JEpPEBBEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHME BHUCSYEH
BEPILUHBI, CBSI3b MEXAY YHMCIOM BEepUIMH M uuciaoM pedep. IlpaBuno yMHOKeHUS.
Pemenue 3ana4 ¢ momolpio rpagos.

[IpotuBomnonoxueie coObiTHs. Juarpamma Ditnepa. O0beAMHEHNE U TTepeceUeHre
coObiTuii. HecoBmecTHble coObITHA. DOpMyna CIOXEHHS BEPOATHOCTEH. Y CIIOBHA
BeposiTHOCTh. [IpaBuno ymHoxenus. HeszaBucumbie coObitusi. I[lpeacraBnenue
DKCIIEPUMEHTa B BUJE JepeBa. PemieHue 3amad Ha HaxOXKJIECHHUE BEPOSTHOCTEH C
MOMOIIBIO JIepeBa CIIy4allHOr0 SKCIEPUMEHTA, JuarpaMm Jiliepa.

9 KUIIACC

[IpencraBieHue naHHBIX B BUAE TaOJdMIl, JuUarpaMM, rpadUKoB, MHTEpHpETaIUs
JTaHHBIX. YTeHue U mocTpoeHue Tabaul, Auarpamm, rpauKoB MO PeabHbIM JaHHBIM.
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[lepectanoBku u (axropuan. CouyeTaHuss WU YUCIO codyeTaHWil. TpeyrojbHUK
[Tackains. Pemenue 3a1a4y ¢ KCHOJIB30BAHUEM KOMOMHATOPUKH.

['eomerpudeckas BeposTHOCTh. CiaydallHBI BBIOOp TOUYKM W3 (UTYpHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.

UcnbiTanne. Ycenex u Heynada. Cepus ucnblTaHuil 10 neporo ycrexa. Cepus
ucneiTanuii bepuyiu. BepostHocTH coObITHII B cepun UcTibITaHUN bepHyiuu.

CnyvailHag BelMYMHA W paclpeleleHue BeposiTHOCTed. MaremaTudeckoe
oxunanue u aucrepcus. [Ipumepsl MaTeMaTHYECKOTO OXKUAAHUSI KaK TEOPETUUYECKOIO
CpPEIHEr0 3HAYEHHUS BEJIIMYMHBI. MaTeMaTHUECKOE OKUIAAHUE U JUCIIEPCHUS CIIyYanHOU
BEJINYMHBI «YHCIIO YCIIEXOB B CEPUN UCTIBITAHUM bepHyum».

[Tonarue o 3akoHe OonbImUX uyucend. M3MepeHHe BEpOSTHOCTEH C ITOMOIIBIO

4acToT.

Ponb v 3HaueHue 3aKoHa OOJIBIINX YUCET B IPUPOJIE U OOIIECTBE.
MNPEJMETHBIE PE3YJIBTATDI

[IpeameTHBIC pE3yNbTAaThl OCBOEHHS MPOrpaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce:

Yurarb uHpOpMaLMIO, TPEACTABICHHYIO B Ta0nMiax, Ha JIuMarpammax,
NPEACTAaBIATh JaHHbIE B BUJAE TaOMUIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIC
(cronbuaTkie) U KpyroBbie) MO0 MaccUBaM 3HAYEHUH.

OnuceiBaTh 1 UHTEPIPETUPOBATh PEATBHBIC YHUCIIOBBIE JAHHbBIC, TPEICTABICHHbIC
B TA0JIMIIaX, HA TUarpammax, rpapukax.

Hcnonp30BaTh 17151 ONMCAaHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKU: CPEIHEE
apumeTHUecKoe, Me/InaHa, HanboJbLIee 1 HAMMEHbIIEE 3HAYEHUS, pa3Max.

Nmers mpencTaBieHHE O CIy4alHOM W3MEHYMBOCTHM Ha IIpUMEpax IeH,
bu3HUeCKUX BETUYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

[IpeameTHBIE pE3YyNbTAaThl OCBOEHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 8 kjacce:

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEACTABICHHYIO B BHUJIe TaOUII,
auarpamm, rpaduKoB, MPEeICTaBIATh TaHHBIC B BUJIE TaOIHII, TUarpamMmm, rpauKoB.

OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTAaTHCTHYECKUX TIOKa3aTelield: CpeIHUX
3HAYCHUN U MEp paccenBaHus (pa3mMax, JTUCTIEPCHS U CTAHIaPTHOE OTKIIOHEHUE).
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HaxoauTh 4acTOTHI YHMCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHM, B TOM YHCJIE IO
pe3yabTaTaM U3MEPEeHUM 1 HaOJII0ACHUH.

HaxoauTh BEpOATHOCTH CilydyalHBIX COOBITHMMI B OIBITaX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMU
COOBITUSAMMU.

Ucnonw3oBaTh rpaduueckue MOAECIHU: JIEPEBO CIYyYaHHOrO AKCIEPUMEHTA,
JIarpaMmsbl Ditiepa, 4ucioBas npsimas.

OnepupoBaTh NOHATHUSMH: MHOKECTBO, MOJMHOXECTBO, BBINOJHSITH OIEpaIuu
HaJl MHOXECTBaMU: 00beAMHEHUE, TIePEeCeUCHUE, IOMOTHEHNE, TIEPEUUCTISATh SJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBa MHOYKECTB.

Hcnons3oBaTh rpaduyueckoe Mpe/ICTaBICHUE MHOXKECTB U CBSI3CH MEXIy HUMU
JUIsS. OTIMCAHMS MPOLIECCOB U SIBJIEHUM, B TOM YHWCIIC NPU PELICHUU 3a]a4 U3 JPYrux
y4eOHBIX ITPEIMETOB U KYpPCOB.

[IpeameTHbIE pE3yJIbTaThl OCBOEHUS NPOrpamMMbl y4eOHOTO Kypca K KOHIY
oOydeHus B 9 kiacce:

W3BnekaTe U mpeoOpa3oBbIBaTh HH(POPMAIMIO, MPEICTABICHHYIO B Pa3IUYHBIX
HUCTOYHUKAX B BHUJEe TaOiuil, auarpamm, rpadukoB, NPeACTaBISATbH JaHHBIE B BUJE
Ta0JIHII, TUarpaMm, rpapuKoB.

Pemates 3amauum opraHu30BaHHBIM TEpeOOpPOM BAPHUAHTOB, a TaKKe c
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTenbHbIE XAPAKTEPUCTUKH JJIs MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YHCJIE CPEJHUE 3HAUCHUS U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHM W YacCTOThI COOBITHS, B TOM YHCJIE TOJIb3YSCh
pe3yabTaTaMu NpOBEeAECHHBIX U3MEPEHUM 1 HAOIIOACHUH.

HaxoauTe BepOSATHOCTH CIyYalHBIX COOBITMM B M3YYEHHBIX OIBITAX, B TOM YHUCIIE
B OIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUN 10
IIEPBOr0 yCIIeXa, B CEPUAX UCHBITAHUN bepHyIu.

NmeTts npeacTaBiaeHre O CIIy4YaillHOW BEJIMYMHE U O PACIIPENEIEHUN BEPOATHOCTEM.

Nmetr mnpencraBieHue O 3aKoHE OOJBIIMX 4YHCET KakK O TIPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM WM3MEHYMBOCTH WM O POJM 3aKOHA OOJBIIMX YUCEN B
IpUPOE U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

‘:;')ﬂ HaunmeHnoBaHue pa3/iesioB 4 TeM NPOrpaMMbl
1 [IpencraBieHne qaHHBIX

2 OnucarenpHas CTaTUCTUKA

3 CrnyyaliHasi ©BMEHYMBOCTh

4 Beenenue B Teopuro rpadoB

5 BeposiTHOCTB 1 9acToTa CITydaifHOrO COOBITHS

6 O0001enue, cucTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

34

KoaunuyecTBO 4acoB

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

2

DJIEeKTPOHHBIE
(uu¢posBbIe)
o0pa3oBaTte/ibHbIE
pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc
bubmmorexa [JOK
https://m.edsoo.ru/7f415fdc

but6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

but6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc
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8 KVIACC

Ne
n/n

7

HaumeHoBaHue pa3aesioB U TeM IPOrpaMMBbl

[ToBTOpEHME Kypca 7 kinacca

OnucarenpHas ctaTucTuka. PaccemBanue JaHHBIX
MHoxecTBa

BeposiTHOCTB cityuaitHOTO COOBITHS

Brenenue B Teoputo rpados

Crnydaifabie cOOBITHS

O0001enne, cucreMaTH3amus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

34

KoaunuecTBo yacoB

KonTtposabHbie IIpakTHyeckune
padoTbl padoTbI
1
2
2 1

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE
pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f417tb2
Bbubnuoreka [JOK
https://m.edsoo.ru/7f417fb2
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
https://m.edsoo.ru/71417{b2

bubmuorexa [JOK
https://m.edsoo.ru/7f417tb2

but6mmoreka [{OK
https://m.edsoo.ru/7f417{b2

bu6mmorexa [IOK
https://m.edsoo.ru/7f417fb2
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9 KJIACC

3?1 HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl
1 [ToBTOpenue kypca 8 knacca
2 DeMeHThl KOMOMHATOPUKU
3 ['eomeTpuueckas BepOSITHOCTb
4 Ucnbiranus bepnyu
5 CrnyyaliHasi BeTUYMHA
6 0O0600611eH1Ee, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Bcero

10

34

KoaunuyecTBo 4acoB

KonTtposabHbie
padoTbl

IIpakTnyeckue
padoTbI

DJIEeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE
pecypchl
bubnnoreka [HOK

https://m.edsoo.ru/7f41a302
bubnnoreka [HOK
https://m.edsoo.ru/7f41a302
Bbubnuoreka LHOK
https://m.edsoo.ru/7f41a302
bubnuoTeka [HOK
https://m.edsoo.ru/7f41a302
bubnuoreka [HOK
https://m.edsoo.ru/7f41a302

bubnmoreka IHOK
https://m.edsoo.ru/7f41a302
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