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OdenepanpHas paboyass mporpamMma mno ydyeObHoMmy mnpeamety '"Maremaruka"
(6a30BBINi YPOBEHBD) (masee COOTBETCTBEHHO - MMpoOrpaMma IO MaTeMaTHKe,
MaTeMaThKa) BKIIOYACT TOSCHUTEIBHYIO 3aluCKy, COJEp)KaHue OOydeHUs,
IJIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS IPOTrPaMMBI IO MaTEeMaTHKE.

IHosicHuTeJILHAA 3aMUCKA.

[Iporpamma o Matematuke ajisi oOydaroumxes 5 - 9 kiiaccoB pa3paboTana Ha
ocHoBe ®I'OC OOO. B nporpaMme Mo MareMaTuKe YUYTEHbI UJIEH U MOJOKECHHS
KOHIIEIIINY PAa3BUTHS MaTeMaTU4YeCcKoro oopasoBanus B Poccuiickoit denepanuu.

[IpemmMeToM MaTeMaTHKH SBISIOTCA (yHIAaMEHTATbHBIE CTPYKTYpPBI HAIIETO
MHUpa - TPOCTPAHCTBEHHbIE (OPMBI W KOJIMYECTBEHHBIE OTHOMICHHUA (OT
OPOCTEHIINX, YCBAaWBAa€MbIX B HEMOCPEACTBEHHOM OMNbITE, JIO JIOCTAaTOYHO
CIIOKHBIX, HEOOXOIMMBIX JUIS Ppa3BUTUS HAyYHBIX U MPUKIATHBIX HJEH).
MaremaTnueckue 3HaHUS OOECIEeYMBAIOT NOHMMAaHUE MPHUHIMIIOB YCTPOMCTBA U
UCIIOJb30BaHUSI COBPEMEHHOW TEXHUKH, BOCHPHUSITHE U  HHTEPIPETAIUIO
COLIMAJIBHOM, SKOHOMUYECKOM, MOJUTHYECKOW HH(POpMAIUH, AAlOT BO3MOXKHOCTb
BBITIOJHSTH PACYEThl U COCTABIISTH AIITOPUTMBI, HAXOJUTh U MIPUMEHSTH (OPMYIIHI,
BJIAJIETh MPAKTHUYECKUMH TPUEMaMU T€OMETPUUYECKUX U3MEPEHUN U TOCTPOCHUH,
YuTaTh WH(OpPMAINIO, TPEICTABICHHYIO B BUAE TaONUIl, AUarpaMM U rpaduKoB,
XKUTh B YCJOBHUAX HEOIPEIEICHHOCTH M IOHUMAaTh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

N3yuyenue maremaruku GopMHUpPYET Yy 0OyHarONUXcsd MaTeMaTUYECKU CTHIIb
MBIIIJICHUS, TPOSBISIONINICA B  ONPEICICHHBIX YMCTBEHHBIX  HaBBIKAX.
OOy4aromrecss OCBaMBaIOT TaKUE MPUEMBI 1 METOBI MBIITUICHHSI, KaK WHIYKITUS
TeAyKIus, 0000IeHNe W KOHKPETH3allus, aHaJIu3 M CHHTE3, KIacCU(pUKAIUS U
cucTemMaTm3ais, aocTparmpoBanue W aHaIorHsa. OOBEKTHI MaTeMaTHYECKUX
YMO3aKIIOYCHUH, TIpaBuja WX KOHCTPYHUPOBAHMSI PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIIOCOOCTBYIOT BBIpaOOTKE yMEHHS (OPMYyIUPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYKJICHHS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIILJICHHUE. N3yuenue MaTeMaTHKU oOecrieynBaeT dbopMupoBaHUE
aNTOPUTMUYECKON KOMITOHEHTBHI MBIIIUICHUS W BOCIIMTAHWE YMEHUW JCHCTBOBATH
Mo 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIC M KOHCTPYHPOBATh
HOBBIE. B miporiecce pemieHus 3a1a4 - OCHOBHOW yueOHOH JEATeIbHOCTH Ha YPOKax
MaTEMAaTHKH - Pa3BUBAIOTCS TBOPUECKAs U MIPUKIIAIHASI CTOPOHBI MBIIUICHHUS.

OOyueHune mareMaTuke JaeT BO3MOXKHOCTh pa3BUBaTh y OOYyYarOIIHUXCS
TOYHYIO, PallMOHAIBHYI0 W MH(OPMATUBHYIO peub, YMEHHE OTOHpaTh Hambosee
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NOoAXOOAINIHNE A3BIKOBBIC, CHMBOJIHNYCCKHUC, Fpa(bI/I‘IGCKI/IG Cpe€acTBa AJid BbBIPAXKCHUSA
CY)KI[GHI/If/'I W HAITIAAHOTO UX NPCACTABICHHA.

[Tpu n3yueHun MaTeMaTHKX OCYIIECTBIsIETCs 00Iee 3HAKOMCTBO C METOJaMH
NO3HAHUA JEHUCTBUTEIBHOCTH, MPEACTABICHUSIMUA O TMPEAMETE M METOAAX
MaTeMaTHK{, UX OTIMYUU OT METOJNOB JIPYI'MX €CTECTBEHHBIX U T'YMAHMTAPHBIX
HayK, 00 OCOOCHHOCTSX NPUMEHEHUs MaTeMaTHKU /Jis pPELICHUS HayYHbIX U
NPUKIIAJHBIX 3a1a4.

HpHOpI/ITeTHBIMI/I OcJIsAMHA 06y‘I€HI/IH MaTeMaTuKe B 5 - 9 Kj1accax sIBJISIOTCS:

(opMHUpOBaHUE LIEHTPAJIBHBIX MAaTeMAaTUYECKUX MOHATHI (YUCIIO, BEJIMYUHA,
reOMETPUYECKAS ¢urypa, IIEpEMEHHas, BEPOSTHOCTb, dyHKIUA),
00€eCleunBalOMX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTeMaTHU4Y€CKOIO
o0Opa3oBaHus 00yUarOLIUXCS;

NoJIBEJIcHUE OOYyYalolUXCsl Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTHKW U OKPY>KAIOIIEro Mupa, MOHMMaHUE MaTEeMaTHKU Kak
4acTH OOIIeH KyJIbTyphl YeJIOBEUECTBA,

pa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OOyyaromuxcs,
MO3HABaTEebHOW  AKTUBHOCTH, WCCIIEJOBAaTEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHHSI, UHTEpECca K M3yUCHUIO MAaTEMaTHKH;

dbopmupoBanue GyHKIIMOHAIHHOW MaTEMaTHYECKOW T'PAMOTHOCTH: YMEHHS
pacno3HaBaTh  TPOSIBICHUS  MaTEeMaTHYECKUX  TOHSTHH,  OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX >KU3HEHHBIX CUTYyalHsIX W IPU U3YUYCHUU APYTHUX
y4eOHbIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh UX HA SI3bIKE MATEMATUKU W CO3/1aBaTh MAaTE€MAaTHYE€CKUE MOJIEIH,
MPUMEHATh OCBOCHHBIM MAaT€MaTUYECKUM amnmapar [Jis pelIeHUus MNPaKTHKO-
OpPUEHTUPOBAHHBIX  33/1a4, HWHTEPHPETUPOBATH M  OICHUBATh MOJYyYEHHBIC
pE3yNbTATHI.

OCHOBHBIE JIMHUN COJIEP>KaHUs MPOrpaMMbl IO MareMaruke B 5 - 9 kiaccax:
"Uucna u Beruncienus”, "Anreopa" ("Anredpanueckue BeipaxeHus'", "YpaBHEHUS
u HepaBeHcTBa"), "O®ynknuu", "Teomerpus" ("Teomerpuueckue Gurypsl m ux
corictBa", "M3MepeHue reomeTpuueckux BenuuuH'"), "BeposTHOCTh U
craructvka". J[aHHbIE TMHUU pa3BUBAIOTCS Mapajlie]bHO, KaXaas B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHUMO OFHAa OT JAPYroil, a B TECHOM
KOHTAKT€ M B3aUMOJICHCTBUMU.

Co,uepxcaHI/Ie nporpamMmbl 110 MATEMATUKC, pPACHPCACIICHHOC 110 TIoOJdaM



o0y4YeHHUs, CTPYKTYpUPOBAHO TaKUM o0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHLUIIMAIBHBIM BOMPOCaM OOydYaromifecs: o0palaiuch HEOJHOKPATHO, YTOObI
OBJIAJICHUE MAaTEeMAaTUYECKUMHU TOHATHSAMU M HaBbIKAMU OCYLIECTBISIOCH
MOCJIEIOBAaTEIbHO W MOCTYHNaTeIbHO, C COOMIOZICHHEM  TPUHLMIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAJIUCh B OONIYI0 CHCTEMY
MaTeMaTUYeCKUX TMPEACTABICHUA OOydYalolIMXCs, pacuupsiss W yoiyonss ee,
o0Opa3ysi MPOYHbIE MHO>KECTBEHHbBIE CBS3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaruka sBIsSieTCS 00s3aTeIbHBIM
y4eOHBIM MTPEIMETOM Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. B 5 - 9 kmaccax
MaTeMaTvKa TPaJUuIMOHHO U3y4aeTcsl B paMKaxX CIEAYIOIMX YU4eOHBIX KYpCOB: B 5
- 6 xjaccax - kypca "Maremaruka", B 7 - 9 knaccax - kypcoB "Anredpa" (Bkirovas
AIIEMEHTHI CTaTUCTUKHU U T€OpUU BeposiTHOcTel) u "['eomerpus". IIporpamMmmoii no
MaTeMaTHKe BBOJMUTCS CaMOCTOATENbHBIM yueOHbI Kypc "BeposiTHOCTh u
CTaTUCTHUKA".

OOmiee 4YKMCIO 4YacoB, PEKOMEHJIOBAHHBIX JUI M3YyYECHHUS MaTeMaTHKU
(6a30BBIN YpOBEHB) HA YPOBHE OCHOBHOTO 0O0IIero oOpa3zoBanus, - 952 yvaca: B 5
kimacce - 170 gacoB (5 wacoB B Heaento), B 6 kmacce - 170 gacoB (5 4acoB B
Hegneno), B 7 kiacce - 204 gaca (6 yacoB B Henmelnwo), B 8 kiacce - 204 yaca (6
4acoB B Henento), B 9 kimacce - 204 yaca (6 4acoB B HEJETIO).

N3yyenne wmaremMatiku Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
HAIPABJICHO HA JOCTHMIKEHUE OOYyYArONIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOTO MPEIMETA.

JIM4HOCTHBIE  pe3ylbTaTbl OCBOEHUS  MPOrpaMMbl MO  MaTreMaTuKe
XapaKTEePU3YIOTCS:

1) marproTnyeckoe BOCHUTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLIIOMY M HACTOALIEMY POCCHUMCKOMN
MAaTE€MAaTUKH, IIEHHOCTHBIM  OTHOIICHUEM K  JIOCTHIKEHUSM  POCCHMCKHUX
MAaTE€MATUKOB M POCCHUMCKOM MAT€MaTUYE€CKOW IIKOJbI, K MCIIOJb30BAHUIO 3TUX
JTOCTHKCHHM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpakJJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIUTAHUE:!

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH Tpa)kIaHUHA U peanu3aluu ero
npaB, NpPEICTAaBIEHUEM O MaTEeMaTHUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, NMPOLENYp IpakJaHCKOro oO0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXJACHUIO ATHUECKUX MPOOIeM, CBI3aHHBIX



C IPAKTHYCCKHM IPHUMCHCHHUEM I[OCTI/I}KGHI/Iﬁ HayKH, OCO3HAHHUCM BaXHOCTH
MOPAJIbHO-3THYCCKUX IMPUHIUIIOB B JCATCIbHOCTH YUYCHOIO,

3) TpyZ0BOE BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE€ B pEIIEHUU MPAKTUYECKHX 3a/ad
MaTEMaTUYECKOW HaNpaBIE€HHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTU4Y€CKOTO
o0pa30BaHusl Ha MPOTSKEHUU BCEW KU3HMU JUIsl YCHEIHOM MpodeccuoHaIbHOM
JESATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHAUBUAYAJIBHON TPAaeKTOPUHU 00pa30BaHUs U KU3HEHHBIX ITJIAHOB C
y4eTOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTeTUYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajJad, PEIIEHUH, pPACCyKICHUH, YMEHUIO BHUJIETb
MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HCHHOCTHU HAYYHOT'O ITIO3HAHUA:

OpPUEHTALMEH B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4dHBIX
MPE/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOliecTsa, MOHMMAHUEM MaTeMAaTUYECKONM HayKh Kak cgepbl YeIOBEYECKOM
NEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS LIUBWIIN3ALUU,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTUKU U MaTeMaTU4YeCKOM KyJIbTypOHW KakK CpeICTBOM
IIO3HAHUSA MHPA, OBJIAJECHUEM IIPOCTEUIIMMH HABBIKAMU MCCIIEN0BATEIbCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocHUTaHUE, (POPMUPOBAHUE KYJIBTYpPHl 370POBbI U
IMOIMOHATBHOTO OJIAroIoITyYusi:

TOTOBHOCTBIO TMPUMEHSATh MAaT€MaTHYeCKUE 3HAHUS B MHTEpecax CBOETO
30pOBbs,  BEIEHUS  3I0pOBOro  o0pa3a Ku3HM  (3I0pOBOE  IUTAHUE,
COQIAaHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXa, peryispHas (Qunyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBbIKAa pPEQJIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMUOKY M TaKOTO K€ MpaBa JPyroro 4eoBeKa;

7) DKOJIOTUYECKOE BOCIIUTAHUE:

OpHCHTaHHGﬁ Ha IPpUMCHCHUEC MAaTCMATHICCKHUX 3HaHUU AJI1 pCIICHUS 3aJ1a4 B
obJractu COXpPAaHHOCTH Opr}KaIOHICﬁ Cpeabl, IMJIaHUPOBAHUA IMOCTYIIKOB U OLCHKHU
HNX BO3MOKHBIX HOCJ'ICI[CTBI/Iﬁ JJIs1 Opr}KaIOIHGEfI cpe€abl, OCO3HAHUEM IJI00aJIbHOTO



XapakTepa SKOJIOTMYECKUX MPOoOIeM U Iy TEH UX peLIeHMUS;
8) amanTanys K MU3BMEHAIOIIMMCS YCIOBUSAM COLMATIBLHON U PUPOIHON CPEbI:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCJIOBHUSIX HEOINPEAEICHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOeW, MpUoOpeTaTh B COBMECTHOM MESITENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCTBIO B  (OPMHPOBAaHMM HOBBIX 3HAHWH, B TOM YHUCIE
(bopMynMpoBaTh UJIEU, OHITHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSIX, B TOM YUCIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€(QUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE PA3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONMUN KOHTPMEp, KOPPEKTUPOBAThH
NpUHUMAEMbIe pEHIeHUs] W JIeUCTBUsI, (POPMYIMpPOBAaTH M OLIEHUBATH PUCKU U
MOCJENICTBUSI, POPMUPOBATH OTIBIT.

B pesynbrare ocBO€HHsI MpPOTrpaMMbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOIO
oOmiero oo6pazoBanusi y obOydaroiierocsi oOyayT chopMUpPOBaHbI METaNpeaMETHBIE
pe3ynbTaTHhl, XapaKTEePU3YIOIIHECS OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATEIPHBIMM  JICHCTBHSIMH,  YHUBEPCATbHBIMH  KOMMYHHKATHBHBIMHU
JIEUCTBUSMH U YHUBEPCAJILHBIMU PETYISTUBHBIMU JCHUCTBUSMU.

VYHuBepcallbHbl€ I03HABaTENbHbIE JEHCTBUS OOecreunBaroT (OpMHUpOBaHHE
0a30BbIX KOTHUTHBHBIX MPOLIECCOB OOyYaromMXcsi (OCBOGHHE METOAOB MO3HAHMS
OKpY’KaloIllero MHUpa, MPUMEHEHUE JIOTUYECKUX, HCCIEe0BATEIbCKUX OIlepaluii,
yMeHu# padoTarh ¢ nH(popmaImei).

VY o6yuaromierocss OyayT copMUpOBaHBI CIEAYIONIHME 0a30BbIC JIOTHYECKHUE
JEHCTBUS KaK 9acTh YHUBEPCAIbHBIX ITO3HABATEILHBIX YUCOHBIX JCHCTBUM:

BBISIBJISITH M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTeMaTUYEeCKUX
OOBEKTOB, TOHATUN, OTHOUIEHUH MEXAY TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpE/ICIICHUs] TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu]uKaimm,
OCHOBAHMS JJ1s 000OIICHHS M CPABHEHMSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIHpPOBaTH U  MPEOoOpPa3oOBbIBATH  CYXKJCHHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, EIMHUYHBIE, YACTHBIE U O0II1e, YCIOBHBIC,

BBIABIIAThD MAaTCMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTHBOPCUUA



B (paxkTax, JaHHBIX, HAOIMIONEHUSAX U YTBEP)KICHUSX, MPEAJaratb KpUTEPUH IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U POTUBOPEUNN;

IMPOBOAUTL BbLIBOABLI C HCIIOJIb30OBAHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX H
NHAYKTUBHBIX YMOBaKHIOquHﬁ, WO?)&KJ'IIO‘IGHHIZ 10 aHAaJIOI'H,

pa3Ouparb J0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKICHUU (TMpsSMbIE U OT
INPOTUBHOIO), TMPOBOAUTH  CAMOCTOSITEIBHO  HECIOXKHBIE  JJOKA3aTeIbCTBa
MaTeMaTuueckux (haKkToB, BBICTpAMBATh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

BBIOMpPATh CMOCO0 pemeHus y4dyeOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PELIEHUs, BEIOMPATh HanOoJee NOAXOAAIINN ¢ YUETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Y ofOyuaromerocs  OyanyT — copMHpoBaHBl  clieaylomde — 06a30BbIe
UCCJICJIOBATEIbCKUE JICUCTBHUA KAaK 4YacTh YHUBEPCAIBHBIX IMO3HABATEIbHBIX
y4eOHBIX JIEHCTBUIA:

UCIIOJIb30BaTh BOIIPOCHI KaK HCCIEAOBATEIbCKAM HHCTPYMEHT IO3HAHUS,
dopMynupoBarb ~ BONPOCH,  (PUKCUpPYIOIIME  MPOTUBOPEUYHE,  MPOOIEMY,
CaMOCTOATENIbHO YCTaHABIMBaThb MCKOMOE M JaHHOE, (OpMHUpPOBATh THIIOTE3Y,
apryMEeHTHPOBaTh CBOIO MO3ULMIO0, MHEHHE;

IPOBOAMTh II0 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHy  HECIIOXKHBIN
OKCIICPUMEHT, HEOOJIBIIOE HCCICAOBAHKE TII0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOSTENILHO (POpMYyIUPOBaTh OOOOIIEHUS W BBIBOJLI IO pe3yJibTaTam
NPOBEACHHOTO  HAONMIOACHUS,  HCCIICAOBAaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IICHMIA;

ITPOTHO3HUPOBATL BO3MOXHOC PAa3BUTUC IIPOLECCA, a TaKKC BbIJIBUI'aTb
MMPCAIOJIOKCHHA O €TI0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

VY olyuaromerocst 6yayT copmMupoBaHbl yMeHUsT paboTarh ¢ WHpOpManuen
KaK 4aCTh YHUBEPCAIbHBIX MTO3HABATEILHBIX YUCOHBIX JCHCTBHIA:

BBIBIISITh  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMHOOpPMAIIUM, JTaHHBIX,
HEOOXOJUMBIX JIJIS pEIISHUs 3a]1a4H;

BbIOMpATh, AaHAJIM3UPOBATH, CUCTEMATU3UPOBaTb U  HMHTEPIPETUPOBATH
UH(OPMAIIMIO Pa3IMYHbIX BUAOB U (POPM MpeCTaBICHUS;



BbIOMpaTh (opMy TMpeACTaBICHUS HHPOPMALMKU U  WIUTIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMu, TuarpaMMaMi, HHOM rpauKkoi 1 X KOMOMHALIUAMU;

OLICHMBaTh HAJEKHOCTh HMHPOPMALMU 1O KPHUTEPUSIM, MPEIJIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

yHHBCpC&JILHLIE? KOMMYHHUKAaTUBHBIC I[CﬁCTBHH 00eCIeYnBaIOT
C(I)OpMI/IpOBaHHOCTB COIIMaJIbHBIX HABBIKOB O6Y‘IEIIOHII/IXC$I.

VY oOyuatomierocst OyayT cQOpMUPOBaHBI YMEHHsI OOIEHHUS KaK YacTh
YHHUBEPCATLHBIX KOMMYHHUKATUBHBIX YUCOHBIX JIEHCTBUI:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXAEHUS B COOTBETCTBUH C YCIOBUSMHU U
HeasIMU OOIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX M NMCBMEHHBIX TEKCTAX, JAAaBaTh MOSCHEHUS MO XOAY PEIICHUS 3aJa4d U
IIOJIYYEHHBIM PE3yJIbTaTaM;

B XO/€ 00CYXIEHHUS 3aJlaBaTh BOINPOCHI MO CYLIECTBY OOCYKIAaE€MOU TEMBI,
npoOsieMbl, pemaeMod 3a7add, BbICKA3bIBaTh WJEH, HAllEJIEHHbIE Ha IOHUCK
pELIEHUs, COINOCTABIATh CBOM CY)XICHHUS C CYXICHHSIMHU JAPYTHX YYaCTHHUKOB
uasora, oOHapyKMBaTh pa3jM4Me W CXOACTBO MO3ULHUK, B KOPPEKTHOM (opme
(bopMyIMpoBaTh pa3HOIIACHsl, CBOM BO3PAKEHUS;

NPEICTABIATh PE3YNbTaThl PEIICHUS 33Ja4M, SKCIEPUMEHTA, UCCICIOBAHUS,
MPOEKTa, CAMOCTOSITEIbHO BHIOMPATh (OpMAT BBICTYIUICHHS C YYE€TOM 3ajad
MPE3CHTAIMUA U 0COOCHHOCTEN ay/IuTOPHUHU.

VY obyuaromierocsi 6yayT copMUpPOBaHBI YMEHUSI COTPYIHUYECTBA KaK 4acThb
YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX YUEOHBIX JCHCTBUM:

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M WHIAWBUAYAIbHOU
paboTHI MPHU pEICHUN YYEOHBIX MaTEeMaTHYECKUX 3a]1ay;

NpPUHAMATh IIeJIb COBMECTHOW MAESTENbHOCTH, IJIAHHUPOBATh OPTraHU3AIUIO
COBMECTHOM paboOThI, pacmpeneisiTb BUIbI pabOT, JOroBapUBaThCS, OOCYKIaTh
MPOIIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX YEJIOBEK;

y4acTBOBATh B TPYMNMOBBIX opMax paboThl (00CykIeHNsI, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BHITOIHITH CBOIO YaCTh Pa0OTHI U KOOPAHMHUPOBATH
CBOM JICCTBUS C JPYTMMH YWICHAMH KOMaH/bI, OIICHUBATh KAa4eCTBO CBOETO BKJIAJa
B OOmMIA MPOAYKT TO KPUTEpUSIM, CPOPMYIUPOBAHHBIM  yHYACTHUKAMU
B3aUMOJICHCTBUSI.



VYHuBepcanbHbIE PETYIATUBHBIE JAEUCTBUS oOOecnedynBaroT (popmMupoBaHUe
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

VY oOyuaromerocs OyayT ch)OpMHpPOBAHBI YMEHUS CaMOOPTAHHM3AIMU Kak
4acTh YHUBEPCAIBHBIX PETYISTHBHBIX YICOHBIX JICHCTBHIA:

CaMOCTOSITEJIbHO COCTABISITh IUIAH, AJITOPUTM pEHIeHHS 3aj7add (WIH €ero
4yacTh), BBIOMpAaTh CIOCOO PEIICHUS C YYETOM HMEIOIIMXCS PECYpCcoB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHpPOBaTh W KOPPEKTHUPOBATH BAPUAHTHI
pelieHunii ¢ y4eToM HOBOM MH(pOpMAIUH.

VY oOyuaromierocs OyayT cOpMUpPOBaHBI YMEHHS CAMOKOHTPOJSL KaK 4acTh
YHUBEPCATBHBIX PETYISATUBHBIX YUCOHBIX TCHCTBUIA:

BJIaACTh crmocobaMu CaMOIIPOBECPKHU, CAMOKOHTPOJIA IMPpoHecca M pC3yyibTara
PCIICHUA MaTeMaTHU4eCKOM 3aJa4u,

MpCABUACTE TPYAHOCTH, KOTOPBIC MOI'YT BOZHUKHYTH IIPpH PCIICHHUHN 3aJda4H,
BHOCUTL KOPPCKTHUBBI B [OCATCIIBHOCTL Ha OCHOBC HOBBIX O6CTOSIT€J'IBCTB,
HaﬁIIGHHBIX OIHI/I6OK, BBIAIBJICHHBIX TPYIIHOCTeﬁ;

OLICHMBAaTh COOTBETCTBUE peE3yJibTaTa JEATEIbHOCTH IMOCTABICHHOW ILENd U
YCJIOBHSIM, OOBSACHATh MPUYHMHBI TOCTUKEHUS WIIA HETOCTUKEHUS 1I€JIU, HAXOUTh
OILLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[IpenMeTHble  pe3yabTaThl  OCBOEHMSI  IPOrpaMMbl IO  MareMaTHKe
MIPENICTABIICHBI 10 TO/1aM OOYUYEHHsI B paMKax OTJEIbHBIX YYEOHBIX KypcoOB: B 5 - 6
Kiaccax - kypca "Maremaruka", B 7 - 9 kmaccax - KypcoB "Anrebpa',
"Teomerpus", "BeposTHOCTb U cTatucThka'.

denepanbHas padouasi nporpamma yye0Horo kypca '"Maremaruka' B S -
6 kuaccax (maJjiee COOTBETCTBEHHO - TMporpaMmma y4yeOHOro Kypca
"Maremaruka'', yaeOHbIH KYpPC).

IloscHuTEHLHAS 3aITHMCKA.
[IpuopuTeTHBIMU TIEISIMU O0YUYEHHUSI MaTEMAaTHKE B 5 - 6 Ki1accax sSBISIOTCS:

Moo KEeHNE (HDOPMHUPOBAHNS OCHOBHBIX MAaTEMaTHYECKUX MOHATUN (YUCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), 0OECIEeUMBAIOIIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarouXCs;

Pa3BUTHC HHTCIUICKTYAJIbHBIX W TBOPYCCKHX CITOCOOHOCTEH 06yqa101111/1xc>1,



MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUM, MHTEPECA K U3YUECHUIO
MaTE€MaTHUKH;

IoABCACHUC 06yqa10m1/1xc;1 Ha OJOCTYIIHOM IJIsI HUX YPOBHC K OCO3HAHHIO
B3aMMOCBA3U MAaTCMATUKHU U OKPYKArOIICIro MHUpPaA,

(opmMupoBaHuEe (QPYHKIMOHAIBHON MaTeMaTHMYeCKOW TIpPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTeMaTHYeCKHe OOBEKTbl B PEAlbHBIX KU3HEHHBIX CUTYallUsX,
IIPUMEHATH OCBOCHHBIEC YMEHUS JUIS PEIICHUS TPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
VMHTEPIPETUPOBATh IOJIYYCHHBIE PE3YyJbTaThl U OLICHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKOU CUTYallUH.

OCHOBHBIE JIMHHUH COJNEpKaHMS Kypca MaremMaruku B 5 - 6 Kiaccax -
apupmMeTnyeckas U reOMETPUYECKasl, KOTOPbIE PA3BUBAIOTCA MMAPAJUIEIBHO, KaX1ast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBHCUMO OJIHA OT JPYTOH,
a B TECHOM KOHTAaKT€ U B3aUMOACUCTBUU. Takxke B Kypce MaTeMaTUKU ITPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMHU ajJIreOpbl U ONUCATEIbHON CTATUCTUKH.

N3yyenue apudmMeTHYecKoro mMarepuaia HaYMHAETCS CO CHUCTeMaTH3alluu U
pa3BUTHS 3HAHWA O HATypaJIbHBIX YHCIIAX, MOJYYCHHBIX HA YPOBHE HAYaJIBLHOTO
oOmrero oopazoBanusi. [Ipu 3TOM COBEPIIIEHCTBOBAHUE BBHIUYUCIUTEILHON TEXHUKHU
u  (GOpPMHUPOBAHUE HOBBIX TEOPETHUCCKUX 3HAHWUH COYETACTCS C pPa3BUTHEM
BBIYHMCIIUTEILHON KYJIBTYPhI, B YACTHOCTH C OOy4YEHHEM MPOCTEHIINM IMpHUEMaM
MPUKUAJIKA U OIEHKH DPE3yJIbTaTOB BBIYUCICHUN. M3ydeHue HaTypajabHBIX UYHCET
npojobkaeTcss B 6 Kilacce 3HAKOMCTBOM C HAualbHBIMU TOHSATHSIMU TEOPHUH
JETUMOCTH.

Havyano wu3yueHus: OOBIKHOBEHHBIX U JECSATHYHBIX ApoOei OTHECEHO K 5
KJIacCy. DTO MEPBBIM ATall B OCBOCHUHU JAPOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJEAMH, TOHATUAMU TeMbI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npoOeil B MOJTHOM OObEeMe MPEIIIeCTBYET W3YUYEHHUIO JECATUYHBIX JIpoOei, 4To
1eJeCO00pa3HO C TOYKH 3PEHHsI JIOTUKU H3JI0KCHHUS YHUCIOBOW JWHUH, KOT/JA
mpaBuia JCHCTBUUA C JACCATUYHBIMH APOOSIMH  MOXHO OOOCHOBAThH YXKe
W3BECTHBIMHU aJTOPUTMAMH BBITIOJIHCHUS ACHCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JECSITUYHBIMH JIPOOSIMHU PACHIUPUT BO3MOXKHOCTU JJIsl TIOHUMAaHUs
O0y4JaroUMMHCS TTPUKIIATHOTO TPUMEHEHHUSI HOBOM 3alMCH TIPU U3YUYEHUU JIPYTUX
MPEAMETOB U NPU NPAKTHYECKOM HCIONb30BaHUH. K 6 Kjaccy OTHECEH BTOpPOM
Tanml B M3YyYEHUHM JpoOEH, TJe MPOUCXOAUT COBEPIICHCTBOBAHHWE HABHIKOB
CpaBHEHHUSI W TpeoOpa3oBaHUsl APOOEH, OCBOCHHE HOBBIX BBIYUCIHTEIIBHBIX
aArOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUM, B TOM YHUCJIE 3HAYCHUUN
BBIPKEHUM, COMIEPYKAINUX U OOBIKHOBEHHEIE, M IECATUYHBIC APOOH, YCTAHOBIICHUE



CBSI3€M MEXI1y HUMHU, PACCMOTPEHUE MMPUEMOB pElIeHUs 3a/1a4 Ha ipoOu. B Hauane
6 KJ1acca MPOMCXOAUT 3HAKOMCTBO C ITOHSATUEM IPOLICHTA.

OCOOECHHOCTBIO H3YYEHUS TOJOKUTEIBHBIX M OTPULATEIBHBIX YHCEI
ABJIIETCS. TO, YTO OHHM TAKXE MOTYT PacCMaTpuBaTbCi B HECKOJIBKO 3TanoB. B 6
KJlacce B Hayayle U3ydyeHuss TeMbl "IloOKHUTENBbHBIE M OTpULATENIbHbIE YHcia"
BpIACIISIETCsT noaTeMa 'Llenble 4ucena', B paMKax KOTOpPOWM 3HAaKOMCTBO C
OTPULATENIIBHBIMA ~ YHCIAMH W JCUCTBUAMH  C  IIOJIOXKUTEIBHBIMA U
OTPULATENIBHBIMA YMCJIAMHA ITPOUCXOAUT HAa OCHOBE COAEPIKATEIBHOIO IOAXOMA.
OTO MO3BOJIAET HA TOCTYIIHOM YPOBHE IMO3HAKOMHUTH OOYYArOIINXCS MPAKTUYECKH
CO BCEMH OCHOBHBIMH MOHSTHUSIMU TEMBI, B TOM YHCJI€ U C MPABUJIAMH 3HAKOB IPH
BBINIOJIHEHUN apU(PMETUUYECKHUX JAeHcTBUI. M3yueHne paloHaIbHbIX YKHCeN OyaeT
IIPOJIOJKEHO B Kypce airedpsl 7 Kiacca.

[Ipu oOyuyeHuU peleHnto TEKCTOBBIX 33jad B 5 - 6 Kiaccax HCHOJb3YIOTCS
apudmeTnyeckue npuemMsl pemienus. [Ipu oTpaboTke BHIYMCIUTEIHLHBIX HABBIKOB B
5 - 6 KJIaccax paccMaTpUBaIOTCs TEKCTOBBIC 3a/1aud CJIECAYIONINX BUIOB: 3a/1a4M Ha
JIBIDKEHWE, HA YacTH, Ha TMOKyNKHA, Ha pabOTy M MPOM3BOAMTEIHLHOCTH, Ha
MIPOIICHTHI, HA OTHOIICHUS W Tporopiuu. O0yJaromuecs 3HaKOMATCS ¢ TIprHeMaMiu
permeHus 3adad  mepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTath ¢
uH(dopMaIme, mpeaCcTaBIeHHON B (popme TabIuIl WK TUarpaMM.

B  nporpamme  yueOHOoro kypca  "Maremaruka" — mpemycMOTPEHO
dbopMHUpoBaHUE TPOTENEBTUYECKUX alreOpandeckux MpeacTaBieHnii. bykBa kak
CUMBOJI HEKOTOPOIO YHCJIa B 3aBUCUMOCTH OT MaTE€MaTHYECKOIO KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHass CHMBOJIMKA IIHUPOKO HCIOIB3YETCS TMPEKIEe
BCEro JJis 3alucu OOIIUX YTBEPXKACHUN M MPEJIOKEeHUM, (popMyll, B 4aCTHOCTH
JIJIS1 BBIYUCJICHUS TEOMETPUYECKUX BEJIMYMH, B KAYECTBE "3aMeCTUTEIS " nca.

B mporpamme yueOHoro kypca "Marematuka" mnpeicTaBieHa HarisgHas
reoMeTpus, HalpaBJICHHAS HAa  pa3BUTHE o0pa3Horo MBILLIJIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, N300pa3UTEIbHBIX YMEHUM. DTO Ba)KHBIN ATal
B M3yYEHHH TI'€OMETPUH, KOTOPBI OCYLIECTBISETCS HAa HANIAJHO-IPAKTUYECKOM
YPOBHE, ONMUPAETCS Ha HAIAIHO-00pa3HOe MbllUIeHne oOydaromuxcs. bonbias
pOJib  OTBOAUTCA  MPAKTUYECKOM  NI€SATENIbHOCTH, OMbITY, OSKCIEPUMEHTY,
MozienupoBannio. OOyyaromuyecs: 3HaKOMATCSI ¢ T€OMETPUYECKUMU (pUrypamMu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIUMHU KOH(QUTYpALUSIMH, y4daTcs
n300pakaTh WX Ha HEJIMHOBAHHOM W KJeT4yaTod Oymare, paccMaTpHUBaIOT HX
IIPOCTEUIIME CBOMCTBA. B mpouecce HM3ydeHMs] HANAIHOW T€OMETPUU 3HAHMS,
MOJTyYCHHBIC OOYyYarONIUMHUCA HAa YPOBHE HA4YaJIbHOTO 00Iero oOpa3oBaHUS,



CUCTCMATHU3UPYIOTCA U paACHIUPAIOTCA.

CornacHo yueOHOMY IUIaHy B 5 - 6 Kjlaccax M3y4yaeTcs MHTETPUPOBAHHBIN
npenMer "Maremaruka', KOTOpBIM BKJIIOYAET apU(PMETUUECKHd MaTepral |
HAIUSITHYI0 TEOMETPHIO, a TaKKe MPOINEACBTUYCCKUE CBEICHUS M3 aureOpsl,
AJIEMEHTHI JIOTMKHU M Hadajla ONUCATEeIbHOM CTaTUCTUKH.

OOG1iee 4ucao0 4acoB, PEKOMEHIOBAHHBIX IS M3y4YeHHUS MareMaruku, - 340
gacoB: B 5 kiacce - 170 ygacoB (5 yacoB B Hemento), B 6 kiacce - 170 ygacoB (5
4acoB B HEJIEIIIO).

Conepsxanue oOydeHus B 5 Kiiacce.
HarypanbHble 4ncia 1 HyJIb.

HarypansHoe uymcno. Psan HarypanpHbix uncen. Ywcino 0. M3o0paxenue
HaTypaJIbHBIX YHUCEJ TOUKaMU Ha KOOPAMHATHOM (UMCIIOBOM) MPSAMOIL.

HOSHHI/IOHHEUI cucTeMa cuuciieHus. Pumckas HyMCpalusd KaK JIIpUMCP
HGHO3HHHOHHOI>1 CHUCTCMBI CHHMCJICHHSI. HGCHTI/ILIHEUI CHCTCMa CUHMCIICHHAI.

CpaBHeHHE HaTypajbHBIX YHCEJ, CPABHEHHE HATYpaJbHBIX YUCEI C HYJEM.
Crnoco0bl cpaBHeHusA. OKpyTIIeHHE HaTypajIbHbIX YUCEN.

CioxeHne HaTtypajabHBIX YHCEN, CBOMCTBO HYJIS MPU CIOKCHUU. Brrumranue
KaK JICHCTBUE, OOpATHOE CIOXKEHUIO. YMHOXKEHHE HaTypalbHbIX YUCEJ, CBOMCTBA
HYJISl ¥ €IMHULIBI TPU YMHOXKEHUU. JleneHne Kak JeicTBre, 00paTHOe YMHOKEHHUIO.
KoMIiOHeHTbl ~ neWCTBUM, CBSI3b  MeExay HuMHU. IIpoBepka  pe3syinbrara
apudmeTudyeckoro aeucTBus. IlepemecTuTensHOE W CcOYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CIOKEHHSI U YMHOXEHUS, PACIPEACIUTEILHOE CBOMCTBO (3aKOH)
YMHOEHHS.

Ucnons3oBanue OykB 111 0003HAUCHUSI HEM3BECTHOTO KOMITIOHEHTA U 3aliCH
CBOMCTB apu(PMETUUECKUX JCHCTBUM.

JlenuTenu W KpaTHbIE YMCIA, pasjio)keHHME Ha MHoOxuTenu. I[Ipocteie u
coctaBHbIe uncia. [IpusHaku genumMocTu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

Crenenb ¢ HaTypalbHBIM IOKa3arelieM. 3aluCh 4YWCIa B BHUAE CYMMBI
Pa3psAIHBIX CIaraeMbIX.

HucnoBoe BbIpaxkeHHE. BblUMCICEHWE 3HAYEHUM YHUCIOBBIX BBIPAXKECHUN,
MOPSAJIOK  BBIMOJHEHUs  JAeicTBui.  Mcmonb3oBaHWE  TPU  BBIYMCIIECHUSIX



NEPEMECTUTCIIBHOIO MW COUCTATCIILHOIO CBOMCTB (SaKOHOB) CJIIOXKCHHA H
YMHOXCHUS, paClIpCaACIINTCIIBHOI'O CBOMCTBaA YMHOKCHUS.

poOu.

[IpencraBnenne o ApoOM Kak cHocobe 3amucd 4YacTH — BEJTWYHHBI.
OObikHOBeHHBIE JApoOu. I[lpaBuibHBIE W HempaBuiIbHBIE ApoOu. CMmelnaHHas
Ipo0b, TpeACTaBICHUE CMENIaHHOW JpoOW B BHJIE HEMPaBUIBLHON Jpodu u
BBbIICJICHHE 1IEJION YacTU 4YMclia U3 HEeMpaBWIbHOM JpoOu. M300paxenue apodeit
TOYKaMH Ha YMCIIOBOM mpsimoil. OcHOBHOE cBOMCTBO podu. CokpalleHue apooe.
[TpuBenenue npobu k HOBOMY 3HaMeHaTe0. CpaBHEHUE APOOCH.

CrnoxxeHue U BbIYMTAaHUE JIpoOed. YMHOXKEHUE U JIeJIeHue Opo0eil, B3auMHO-
oOparHele qpoou. HaxokaeHne yacTy LEeI0ro U LEJIoro MO €ro YacTy.

Hecaruunas 3anuch apoOeit. [lpencrtaBieHue necsITHUHON ApoOU B BHIE
OObIKHOBEHHOUN. WM300pakeHue MAECATUYHBIX ApoOEM TOUYKaMu Ha YHUCIOBOM
npsimoil. CpaBHEHUE IECATUUHBIX TIPOOECH.

Apudmernyeckue JEWCTBUS € JIECATUYHBIMU  JapoOsmu. OKpyriieHHe
JECSITUIHBIX JPOOEH.

Perienuie TeKCTOBEIX 3a/1a4.

Pemenue TekcToBbIX 3amad  apudmeTHueckuM —crnocoboM. Pemienue
JOrMYecKuX 3ajad. PemieHue 3amad mnepeOopoM BceX BO3MOXKHBIX BapUAHTOB.
Hcnonp3oBaHue MU pEeLICHUH 3a]1a4 TaOJIHUI] U CXEM.

Pemrenne 3anma4, comepamux 3aBUCHUMOCTH, CBA3BIBAIOIIUE BEJIWYUHBIL:
CKOpOCTb, BpE€Ms, pPACCTOSAHMUE, I€HA, KOIMYECTBO, CTOMMOCTb. EIMHUIBI
U3MEpEHUs: MacChl, 00beMa, LIEHbI, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSA3b MEXIY
EAMHULAMHA U3MEPEHUS KaXKION BETUUUHBI.

Pemenue 0CHOBHBIX 3aj1a4 Ha APOOH.
[IpencraBnenne TaHHBIX B BUAE Ta0JIMII, CTOJIOYATHIX AUATPaMM.
Harnsgnas reomerpusi.

Harnsimaeie mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, TMpsMas,
OTPE30K, JIyY, YroJl, JJOMaHas, MHOTOYTOJIbHUK, OKPYXKHOCTb, KpyT. Yroi. [Ipsmoii,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIbI.

I[J'II/IHa OTpEe3Ka, MCTPUICCKUE CAMHUIBI AJIHNHBI. I[J'II/IHa HOMaHOﬁ, IMCPUMCTP



MHOTI'OYTI'OJIbHUKA. I/ISMepeHI/IC 1 ITOCTPOCHUEC YITIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harmsinaele mpexactaBneHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJBbHUK,
NPSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJbHUK, O PABEHCTBE (QUTYP.

N3o0paxkenne ¢uryp, B TOM umcie Ha kierdatod Oymare. Iloctpoenme
KOH(pUTryparui U3 4acted NmpsAMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJETYaToOU
Oymare. Mcnonb30BaHue CBOMCTB CTOPOH U YIIIOB MIPSIMOYTOJIbHUKA, KBApaTa.

[nomans TPSAMOYTOJbHMKA UM MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4Hucliie (Uryp, M300paKeHHbIX Ha KieTyaTou Oymare.
EnvHune! nsmMepeHust miomaim.

Harnsinabie npeacTaBieHusi O MPOCTPAHCTBEHHBIX (DUTypax: MpsIMOYTOIbHBIN
rapasuieIeuIe, KyO, MHOTOTPaHHUKH. N3o0paxenue MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BepTku kybOa u mnapamnenenunena. CozgaHue Mojemnei
MHOTOTPaHHUKOB (13 OyMaru, MpoBOJIOKH, TUIACTUIINHA U APYTUX MATEpPUAJIOB).

OObeM TPSIMOYTOJIGHOTO Iapajulelienuieaa, Kyoa. EJXMHHIBI H3MEpeHHS
o0beMa.

Conepsxanue o0ydeHus B 6 Kiiacce.
Harypanbnble uncna.

Apudmerrnyeckue IEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCJIAMHU.
UucnoBble  BBIpaXEHMs, TOPSIOK  JEHCTBUN,  HCIONB30BAHUE  CKOOOK.
Hcnonb3oBaHue TIpU  BBIYMCICHUSAX IIEPEMECTUTEIBHOIO W COYETATEIIbHOIO
CBOWCTB CJIOKEHUSI U YMHOXEHHUS, PACIpPEIACIUTEIIBHOTO CBOMCTBA YMHOXKCHUS.
OkpyIyieHrEe HaTypaJIbHBIX YUCET.

JlenuTenu ¥ KpaTHbIC YKClia, HAMOOJBIINNA OOLIUNA NEIUTENb U HauMEHbIIIee
oO1iiee kpatHoe. [[emuMocTh CyMMBI U TPOU3BeICHUS. JlereHne ¢ 0cTaTKoM.

HpoOwu.

OObIKHOBEHHAs1 ApPOOb, OCHOBHOE CBOMCTBO JApOOM, COKpalleHue ApoOeH.
CpaBHeHuUe U yrnopsiiounBaHue apoOeit. Pemenre 3amad Ha HaXOXKICHUE YacTH OT
[EJOTO W TEJIOro Mo ero yactd. J[poOHOoe dYHuciio Kak pe3ylbTaT JeJeHUS.
[IpencraBnenue necATUIHON IpoOH B BUE OOBIKHOBEHHOW IPOOU U BOSMOXKHOCTh
npeACTaBIeHUs OOBIKHOBEHHOM IpOOU B BUJIEC ACCATHUYHOU. JlecaTuuHbie ApoOu U
MEeTpUYecKas cucreMa Mep. ApudmeTndeckue ASHUCTBUS U YUCIOBbIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.



OtHowenue. JleneHue B JAaHHOM OTHOLIEHMM. MacmTad, Npomnopuus.
[IprMeHneHne mponopLUHi IPY PELICHNUH 3aa4.

[TonaTtue nponeHTa. Beraucnenue npoueHTa OT BEJIMYMHBI U BEJINYMHBI 110 €€
IPOLIEHTY. BbIpa)keHHe NPOLEHTOB JECATUYHBIMU JApoOsMu. Pemienue 3amad Ha
IIPOLICHTHI. BhIpaskeHre OTHOLIEHUS BEJIMYMH B IIPOLICHTAX.

[TonoxuTeabHBIC U OTPHULATCIIBHBIC YUCJIA.

[TonoxxurenbHble WM OTpULaTenpHble uyncina. Llemple yncna. Monyns yucia,
reoOMeTpuYecKass HHTepnperanuss Monayias uyucia. HW3o0paxeHue uucen Ha
KOOpAMHATHOM  mpsMou.  YUwucmoBble  mpomexyTkh. CpaBHEHHME — YHCEIL
Apupmernueckue I1eMCTBUS C TOJOKUTEIBHBIMA U OTPULIATEILHBIMU YHCIAMHU.

Hp?[MOYFOJ'IBHaH CHUCTCMa KOOpAMHAT Ha IINIOCKOCTH. KOOpI[I/IHaTBI TOYKH Ha
IINTIOCKOCTH, a6CHI/IC03 U OpJAuHaTa. HOCTpOeHI/Ie TOYCK U (bHpr Ha KOOpI[HH&THOﬁ
IINTOCKOCTH.

BYKBGHHI)IC BBIPAKCHUAI.

[Ipumenenne OykB i 3allUCH  MAaTEMaTHYECKUX  BBIPAXKCHUH U
npemioxeHuit. CBolicTBa apuPmMeTHUecKux NeUCTBUN. ByKBEHHBbIE BBIPAXKEHUS U
YHCIIOBBIE TIOJCTAHOBKHU. DyKBEHHBIE PAaBEHCTBA, HAXOXIECHHE HEU3BECTHOTO
KoMrnoHeHTa. DopMyibl, GOpMyIbl TEPUMETpa W IUIOMIAJA MPSMOYTOJILHUKA,
KBaJipaTa, o0beMa rnapasuiesienumneaa u Kyoa.

Pemienne TekcTOBBIX 3a/1a4.

Pemenue TekcToBhIX 3amad  apudmeTHueckuM  crmocoboM.  Pemienue
JoruYecKux 3aaad. Pemenue 3amad nepedopoM Bcex BOBMOXKHBIX BAPUAHTOB.

Pemenue 3aJja4, COACpKAIIMUX 3aBUCHUMOCTH, CBA3BIBAIOIINWX BCIWMYHHLI:
CKOpPOCTb, BpCMm1, PacCCTOsAHUC, IcHa, KOJIMYCCTBO, CTOUMOCTBD,
IMPOU3BOAHUTCIbHOCTb, BpPCEMI, 00BeM pa6OTBI. EJII/IHI/IL[BI HU3MCEPCHUA: MACCHI,
CTOUMOCTH, pacCCTOsAHUA, BPCMCHH, CKOPOCTH. CBs3b MCXKAY CAWHHUIaMU
HU3MCPCHUA K&)KI[OIZ BCJIMYHNHEI.

Pemenue 3aga4, CBiA3aHHBIX C OTHOHICHHUCM, IIPOIOPIHMOHAIBHOCTBIO
BCIIMYMH, ITPOLUCHTAMH,; PCIICHHUC OCHOBHLBIX 3a/1a4 Ha I[pO6I/I U IIPOLCHTHI.

OueHka W MNpUKHIKA, OKpymieHue pesyiaprara. CocraBiieHHe OyKBEHHBIX
BBIPAXCHUU 110 YCIIOBUIO 3a/1a4HU.



[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmui ¥ guarpamMm. CronOuarbie
JMarpaMMbl: YTEHUE U MOCTpOoeHUE. UTeHrEe KPYTOBBIX JUarpamM.

Harnsgnas reomerpusi.

Harmsinaele mpeactaBneHuss o ¢urypax Ha IUIOCKOCTH: TOUKa, MpsiMas,
OTpE30K, Jyd, YIroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

B3anmHoe pacnonoxeHue ABYX NPSMBIX Ha IUIOCKOCTH, MapaJlIeIbHbIE
npsiMble, MEPIEHAUKYISAPHBIE NpsMble. M3MepeHUEe pacCTOSHUN: MEXKIY IBYyMs
TOYKaMH, OT TOUKH JI0 MPSIMOM, IJTMHA MapIIpyTa Ha KBaIpaTHOM CETKeE.

N3mepenne © MOCTpOEHHE YIIOB C IIOMOIIBIO TpaHCHopTupa. Buubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TyHOYTOJIbHBIN,
paBHOOEAPEHHBIH, PaBHOCTOPOHHUM. YeThlpexyrojapHUK, IIPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTroapHUK, KBaapar: UCIOIb30BAHUE CBOWCTB CTOPOH,
yIJIOB, JnuaroHanei. M3o0OpakeHue reoMerpuueckux (Uryp Ha HEIMHOBAaHHOU
Oymare ¢ WCIIOJIb30BAaHUEM LUPKYJsl, JIMHEHKH, YIOJIbHUKA, TPaHCIOPTHUPA.
ITocTpoenus Ha KieT4aToi Oymare.

[lepumerp MHoroyronbHuka. IloHarue momaaun ¢GUrypbl, €IUHMIIBI
u3Mepenus miomanu. [IpubnmxenHoe naMepenue miomaan Guryp, B TOM 4ucie
Ha KBajapaTHOU ceTke. [IpubnmkeHHOEe M3MepeHNe JUIMHBI OKPYXHOCTH, TUIOIIA U

KpyTa.

CumMeTpust: HEHTpaIbHas, 0CEBasl U 3€pKajbHasi CAMMETPHUH.
[TocTpoeHre CUMMETPUYHBIX PUTYD.

Harnsigaeie pe/ICTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajuiefenunen, Kyo, npusma, NHpaMuaa, KOHyC, IWIMHAp, wwap u cdepa.
N300paskeHre mpocTpaHCTBEHHbIX (puryp. IIpumepsl pa3BepTOK MHOTOTPAHHUKOB,
nuiIMHApa U konyca. Co3gaHue Mojenell MpoCTPaHCTBEHHBIX puryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTUJIMHA U IPYTUX MATEPUAJIOB).

[Tonsitue oObema, eaWHUIBI HU3MEpeHUs: o0bema. OObeM MPSAMOYTOIBHOTO
napajuiesenumnena, Kyoa.

[IpenMeTHble  pe3yiabTaThl  OCBOEHUS  MPOrpamMMbl  yueOHOro  Kypca
"Maremaruka'".

[IpenmeTHble pe3ynbTaThl OCBOEHHUS IMPOrpaMMbl y4eOHOro Kypca K KOHILY



oOydeHus B 5 Kjacce.
Yucna ¥ BEIYUCIICHUS.

[ToHuMaTh ¥ MPaBUIBLHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPAIbHBIMU
YHCIIaMU, OOBIKHOBEHHBIMH U JECATUUYHBIMH JIPOOSIMH.

CpaBHHMBaTh ¥ YNOPSAOYMBATH HAaTypalibHble 4YHUCJA, CpPaBHUBAThb B
MPOCTEUIINX CITydasix OOBIKHOBEHHbBIEC IPOOH, N€CATUUHbBIE APOOH.

CooTHOCUTH  TOYKY HA  KOOpJAMHATHOM  (YMCIOBOM)  MpsAMOH  C
COOTBETCTBYIOIIUM €M YHCJIOM M U300pa)kaTh HATypalibHbIE YHCJIa TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOM.

BoInonHATh  apupMeTHYeCcKre ACUCTBUS C HAaTypaJbHBIMUA YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMH B IPOCTEUILNX CITydasiX.

BrInonHSITh NPOBEPKY, MPUKUJIKY PE3YIbTaTa BHIYUCICHUM.
OkpymiaTh HaTypadbHbIC YKCTIA.
PelreHne TEKCTOBBIX 3aau.

Pemars TekcTOBBIE 3amauM apUDMETHUECKUM CIIOCOOOM U C TIOMOIIBIO
OpPraHW30BaHHOTO KOHEUHOTO Mepedopa BCeX BO3MOXKHBIX BApUAHTOB.

Pemats 3ala4i, CoACpIKaIME 3aBUCHUMOCTH, CBA3BIBAIOIINWC BCIMYUHBI:
CKOpPOCTb, BpEM:, PAaCCTOAHUC, ICHA, KOJIMYCCTBO, CTOMMOCTD.

Hcnonp30BaTh KpaTKUe 3alMCH, CXEMbI, TAOIUIIBI, 0003HAUYCHHS TIPU PEIICHUN
3aj1ad4.

ITonp30BaThCs OCHOBHBIMH CIUMHHUIIaMH HU3MCPCHUAL IOCHEI, MacCCHhI,
pacCTOoAHUA, BPCMCHH, CKOPOCTH, BbIpaXXKaTb OAHM CAWMHHUIBLI BCINMYMHBI YCPC3

JIpyTHE.

W3Bnekarb, aHaIM3UpOBaTh, OLIEHUBATh MH(GOPMAIIMIO, MPEACTABICHHYIO B
Tabiuile, Ha CTOJNOYATON JuarpamMme, HWHTEPHOPETHPOBATH MPEACTABICHHbBIE
JTAaHHBIE, UCIIOJIb30BATh JAHHbBIC [TPU PELIEHUU 3a/1a4.

Harnmsnnas reomerpus.

ITonp30BaTbCsi TEOMETPUYECKUMU TTOHATUSAMHU: TOUYKA, IpsiMas, OTPE30K, Jyd,
YIOJ1, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.



[IpuBonUTH TPUMEPHI OOBEKTOB OKPYXAIOLIETO MHUpPA, UMEIUX (Gopmy
W3YYCHHBIX TEOMETPHUCCKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yINIAaMH: BEpPIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMU: YIOJd, BEPIIMHA, CTOPOHA, IUAroHajldb; C OKPYKHOCTBIO:

paauyc, TuaMeTp, LEeHTP.

N300pakarh M3yyeHHBbIE TeOMeTpuueckue (UTypbl Ha HEIMHOBAHHOW U
KJIeT4aTroi Oymare ¢ MOMOIIbIO UPKYJIS U JIMHEUKH.

HaXOI[I/ITB JJIMHBI OTPE3KOB HCIIOCPCACTBCHHBIM H3MCPCHHUCM C IIOMOIIBIO
HHHCﬁKH, CTPOUTH OTPC3KHU 3aﬂaHHOﬁ JJIMHBI; CTPOHUTH OKPYXHOCTL 3aAaHHOIO

pamuyca.

Hcnonp30BaTe CBOMCTBA CTOPOH M YINIOB MPSIMOYTOJIbHUKA, KBaApaTa I UX
IIOCTPOEHHUS], BBIYUCIICHU TUIOLIAAN U IIEPUMETPA.

Beruucnares mepumeTp HW IUIONIAAL KBajapara, IIPSMOYTOJbHHUKA, QHUTYD,
COCTaBJICHHBIX M3 MPSAMOYTOJIHFHUKOB, B TOM 4YHuCie (QUTYyp, M300paKeHHBIX Ha
KJIeT4aTou Oymare.

ITonp30BaThCs OCHOBHBIMH MCTPUYCCKHUMH CAWMHUIAMH HW3MCPCHHA OJIWHBI,
IJIomaau; BbIpakaTb OAHW CAWMHHIIBI BEJIMYWHBI YCPE3 APYTUC.

PacnosnaBath mapamienenunen, KyO, HWCIHONB30BaTh TEPMHHOJIOTHIO:
BepIIMHA, peOpo, TpaHb, M3MEPEHUs, HAXOAWTh HM3MEPEHUS IMapalljieeiuIesa,
KyOa.

Boruucnate o0bem KyOa, mapajuielenunena o 3aJaHHbIM U3MEPEHUsIM,
MOJIb30BATHCS CIMHUIIAMHU U3MEPEHUS 00beMa.

Pemars HecaOXHBIC 3aladyd Ha HU3MCPCHUEC TCOMCTPHUUCCKHX BCIIMYHNH B
IMPAKTHYCCKUX CUTYyaAlUAX.

[IpenqMeTHbIe pe3yabTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 6 kiacce.

Yuciia ¥ BEIYUCIIEHUS.

3HaTh W MOHWMATh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMH BHJIAMHU YHCENT U
croco0aMu WX 3alCH, MEPEXOIUTh (€CIM 5TO BO3MOXKHO) OT OMHON (POPMBI
3alKCH YUCa K IPYTOM.

CpaBHI/IBaTB U ynopsagodnBaTh LCJIBIC YHCIIA, OOBIKHOBEHHBIEC U JCCATHUYHBIC



I[pO6I/I, CpaBHUBATDb YHCJIa OJHOTO U PA3HBIX 3HAKOB.

BoimonHsATh, codeTas YCTHbIE U TNHUCHMEHHBIE NPUEMBI, apupMETHUYECKHUE
JNEUCTBUSL € HATypaJIbHBIMH U  UEJBIMH  YHCJIaMH, OOBIKHOBEHHBIMU U
NECATUYHBIMU APOOSIMH, MOJIOKUTEIbHBIMU U OTPULATEIIbHBIMUA YUCITAMH.

BplunciaTh 3HAYEHUST YUCIOBBIX BBIPAXKEHUW, BBINOIHATh MPUKUAKY U
OLICHKY pe3yjbTara BBIYUCICHUN, BBINOIHATh MPEOOpPA30BaHUS YHUCIOBBIX
BBIpaXEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JTCHCTBUM.

COoOTHOCHUTHh TOYKY Ha KOOPAMHATHOM NIPSMOM C COOTBETCTBYIOIIMM €i
YUCJIOM M HM300pa)kaTh YMCIAa TOYKAMU Ha KOOPAMHATHOM MpPAMOW, HAXOIUTh
MOJTyJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHCTEME KOOPAWHAT C KOOPAMHATAMH
3TOU TOYKH.

OprrJBITB OCIbIC 4YUCIa WU ACCATHYHBLIC I[pO6I/I, HaXOOUTb HpI/I6J]I/I}KeHI/ISI
YHCCII.

Yucossie u 6YKBGHHI>I€ BBIPAKCHU .

[TonumaTs U ynoTpeOusiTh TEPMHUHBI, CBSI3aHHBIE C 3aIUCHI0 CTENIEHU YHUCIA,
HAXOIWUTh KBaApaT M KyO 4YMCIA, BBIYMCIATH 3HAUYEHUS YUCIOBBIX BBIPAKEHUH,
COIEPIKAILIUX CTEIICHMU.

ITonp30BaThCs IMpU3HaKaMH ACIIMMOCTH, PACKIIaAAbIBATh HATYPAJIbHBIC YHCJId
Ha IIPOCTBIC MHOXKHTCIIH.

ITonp30BaThbCs MaCHITa60M, COCTABJIATH IIPOIIOPIHHUH U OTHOIICHU .

Hcnionb3oBarh OyKBBI JUIsi 0003HAYCHUS YHCEN MPHU 3alUCH MaTeMaTU4eCKUX
BBIPKCHUH, COCTABIIATh OYKBEHHBIC BBIpAKEHUS M (DOPMYIIBI, HAXOAWTH 3HAYCHUS
OyKBCHHBIX  BBIDOKEHUW, OCYIICCTBISAS  HEOOXOAWMBIC  TIOJACTAHOBKH W
npeoOpa3oBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemnienne TekcTOBBIX 3a/1a4.
Pemrate MHOTOIIaroBBIC TEKCTOBBIC 33/1a49H ApU(PMETHUCCKUM CTIIOCOOOM.

Pemats 3aJladyi, CBA3aHHBIC C OTHOHNICHHUEM, IIPOINOPHHUOHAJIBHOCTBIO
BCJIIMYMH, IIPOLCHTAMH, PCIIATh TPHU OCHOBHBIC 3a/1a4X Ha ,Z[pO6I/I H IIPOLICHTHI.



Pemars 3amaum, conepskamue 3aBUCHMOCTH, CBSI3BIBAIOIINAE BEIUYMHBL:
CKOpPOCTb, BpeMsH, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
POU3BOAUTEIBHOCTh, BpeMsi, oO0ObemMa pabOThl, HCHONB3Ys apupMeTHdecKue
JNEUCTBUSA,  OLEHKY, [MPUKUAKY, II0Jb30BATHCS  CIMHULAMU  W3MEPEHUS
COOTBETCTBYIOLIUX BEJINYUH.

CocTaBisarhb 6YKB€HHI>IG BBIPAKCHHUA 110 YCJIOBHIO 3a1a49HU.

W3Bnekarb uHGOpMaLMIO, MPEICTABICHHYI0O B TaOMUIax, Ha JMHEHHOM,
CTON0YaTol WM KpPYyroBOM JguarpaMmax, HHTEPIPETUPOBATH MPECTABICHHBIC
JTaHHbIE, UCIIOIH30BaTh JJAHHbIC MTPU PEIICHUU 3a/1a4.

[IpencraBnarb HHPOPMALMIO ¢ MOMOIIBIO TAOJNHI], TUHEHHON U CTOIOUATON
JUarpaMM.

Har: JIAHadg TCOMCTPHA.

[IpuBomUTH TPUMEPHI OOBEKTOB OKPYXAIOIIETO MHUpA, HMEIoMUX (Gopmy
U3YYCHHBIX T€OMETPUYECKUX IJIOCKUX W MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYD.

N300paxkarb ¢ MNOMOIIbIO  LHUPKYJsA, JUHEHKH, TpPaHCIOPTHpAa Ha
HEJIMHOBAHHOW M KJIE€TYaTol Oymare H3y4YeHHbIE I[IJIOCKUE TIEeOMETPHUUYECKUE
¢burypsl 1 KOH(QUTYpalUi, CHMMETPUYHbBIE (DUTYPBI.

[Tonb30BaThCsi TEOMETPUUECKUMU MMOHATUSMH: PABEHCTBO (DUTYP, CHMMETPHS,
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPUEN: OCh CUMMETPHUHU, LIEHTP
CUMMETPHH.

HaxonuTe BEnM4MHBI YIJIOB U3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
yITIbl 3aJJaHHOW BEJIWYMHBI, MOJIb30BAThCA MPU PEIICHUM 3a1a4 T'PAJTyCHOM MEpOu
YIJIOB, PAaCIlO3HABATh HA YEPTE)KAX OCTPBIN, IPSAMOU, Pa3BEPHYTHIU U TYIIOU YIVIBL.

BbIYnciaTs JUIMHY JIOMAHOW, IEPUMETP MHOIOYTOJIbHHKA, IT0JIb30BaThCs
CIMHUIIAMH HM3MEPEHUS JIJIMHBI, BBIPAKaTh OJHU CIUHHUIBI HU3MEPCHHS JJIAHBI
qepes IpyTHe.

HaXOI[I/ITI), HCITOJIB3YS YCPTCIKHBIC MHCTPYMCHTBI, PACCTOAHUS: MCIKAY JABYM:
TOYKaMHu, OT TOYKH 10O HpHMOﬁ, IJIMHY ITYTU Ha KBa,HpaTHOﬁ CCTKC.

Beruucnares  miomanbk  GuUryp, COCTaBICHHBIX W3  MPSIMOYTOJLHUKOB,
UCII0JIb30BaTh pa30MeHHe Ha MPSMOYTOJIbHUKH, HAa paBHbIE (UTYPHI, TOCTpauBaHUE
710 IPSIMOYTOJIbHUKA, TOJIb30BaTHCSI OCHOBHBIMU €AMHUIIAMU U3MEPEHUS TIIOIIaIN,



BbIpaXXaTb OJHU CAWHHIIbI USMCPCHUA TIOIAAN Y€PE3 APYTHUC.

Pacrio3naBath Ha MOZAENAX W H300paXEHUSIX MUPAMHIY, KOHYC, LHJIHHID,
UCIIOJIb30BaTh TEPMUHOIIOTHIO: BEPIIHHA, peOpO, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakarh Ha KJIeTYaToi Oymare mpsiMOyTOJIbHBIN TapaiICIICIIHIIC]T.

Brruncnate o0bem MMPpAMOYT'OJIBHOI'O ITapaJUICICIIUIICAA, KY63,, I10JIB30BAaThCA
OCHOBHBIMH CAWHUIIAMHU U3MCPCHUA oOBeMa.

Pemate HecloXHBIC 3aJa4 Ha HAXO0XKIACHUC TCOMCTPHUCCKUX BCIIMYHMH B
MMPAKTUYCCKUX CUTYyallUgX.

denepanbHas padoyas nmporpaMma y4eOHoro kypca ""Ausreopa" B 7 - 9
KJIaccax (majiee COOTBETCTBEHHO - IporpamMma y4eOHoro xKypca "Aareopa',
yueOHbI Kypc).

[losscHuTEIbHAS 3alKCKa.

AnreOpa sBIS€TCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA O0ECIIEUNBACT U3YYCHUE JPYTUX AUCIMIUINH, KaK €CTECTBEHHO-
HAygyHOTO, TaK W TYMaHHUTApHOTO ITMKJIOB, €€ OCBOCHHUE HEOOXOIUMO JIs
TIPOJOHKCHHS 00pa30BaHMs U B MIOBCEIHEBHOW XM3HU. Pa3zButne y oOydarommxcs
HAay4YHBIX TIPEACTABICHUA O TMPOWCXOKACHUM U CYIIHOCTH ajreOpanvecKux
abcTpakiuii, crocode OTpaKeHUsI MaTeMaTUYECKON HAyKOW SIBJICHUI U MPOIIECCOB
B TPUPOAEC U OOIIECTBE, POJIM MaTEMaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHUHU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHHUS
¥ Ka4eCTB MBIIIUICHUS, HEOOXOAUMBIX JUIsl aalTallii B COBPEMEHHOM IH(PPOBOM
obOmectBe. M3yueHue anreOppl oOecreUMBAET pPa3BUTHE YMEHHUs HaOIIONaTh,
CpaBHUBAaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJHI,
dbopmynpoBarh yTBepxkaAcHUSA. OCcBOeHNE Kypca anreOphl 00ecIedynBacT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOYyYalomuXcs: OHM HWCIOJIB3YIOT JICTyKTUBHBIE U
WHYKTUBHBIE PacCyXaeHHs, 0000IIeHne 1 KOHKPETH3aIUI0, a0CTparupoBaHue U
anajoruto. OOydyeHme  anrebpe  TpennosaraeT  3HAYUTEIbHBIH  00BbEM
CaMOCTOSTEIILHON  JCATENBHOCTH OOYYaIOIIUXCS, II03TOMY CaMOCTOSATEIBLHOE
pelIeHue 3aa4 SABISETCS peaanu3annuei IesATeIbHOCTHOTO MPUHITUIIA O0YUEHUS.

B ctpykrype nporpammsl yueOHOTO Kypca "Asnredpa" ais OCHOBHOTO 00IIEro
00pa30BaHNs OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOINYECKNE JIMHUU:
"Uucna wu BeluucieHus", "AnreOpamdeckue BblpaxeHus', "YpaBHEHHS W



HepaBeHcTBa", "@OyHkuuu". Kaxngas u3 3TUX COAEpKATEIbHO-METOINYECKUX
JIMHUN pa3BUBAETCS HA MPOTKEHUM TPEX JIET U3yUYEeHUsI Kypca, B3aUMOJIECHCTBYS C
JIPYyTUMHU €ro JUHUSMH. B Xome wu3ydeHus y4eOHOro Kypca OOydarouuMmcs
MPUXOAUTCS JIOTUYECKU PaCCyKJ1aTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBA3W ¢ 3TUM B mporpamMmy ydeOHOro kypca "Amnredpa" BKIIFOUCHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zzieliax
MaTeMaTH4eCKOro 0Opa30BaHUs U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYyYarOIIMMUCS
OCHOB  YHHMBEpPCAJIILHOTO  Maremaruueckoro si3bika. CoaepikareabHOM |
CTPYKTYpHOH OCOOCHHOCTBIO ydeOHOro Kypca "Anrebpa" sBIsieTCs €ro
WHTETPUPOBAHHBIN XaPAKTED.

Conepxxanne nuHAM "YUucna W BBIUKMCIEHUS" CIYKUT OCHOBOM ISt
JATbHENIIET0 M3yUYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCS aITOPUTMAMHU, a
TaK)Ke MPUOOPETECHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOIMUMBIX JJIsl TIOBCEITHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YKCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3zoBaHUs
CBS3aHO C pAlMOHAIBHBIMU W HMPPALMOHAIBHBIMU YHUCIAMU, (POPMHUpPOBAHHEM
IIPEACTABICHUA O JCUCTBUTEIIBHOM 4YHUCJE. 3aBEPIICHUE OCBOCHHMS YMCIIOBOU
JIMHUU OTHECEHO K CpelHEMY 001IeMy 00pa30BaHUIO.

Conepxanue AByX ainredpandeckux JIMHUK - "AnreOpandyeckue BhIpaKeHHs "
u "VYpaBHeHUs W HepaBeHCTBA" CIOCOOCTBYET (HOPMHUPOBAHUIO y OOYUAFOIIMXCS
MaTeMaTHYeCKOro ammapara, HeoOXOIMMOTO /i PEHIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTHUKO-OPUECHTUPOBAHHBIX 3a7ady. Ha ypoBHe
OCHOBHOTO 00uiero oOpa3oBaHus Y4YeOHBI Marepuan TpyHNIUpyeTcs BOKPYT
palroHaIbHBIX BBIpAKEHUH. AnreOpa 1eMOHCTPUPYET 3HAUYCHHE MATEMaTHKH Kak
S3bIKa JUISI TIOCTPOEHHUS MaTeMaTHYeCKUX MOJIEIe, OMHCAHHUS TMPOILECCOB U
SBIICHUI peambHOrO Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKke
JanbHEWIee pa3BUTHE AJTOPUTMUYECKOTO  MBIIUICHHUS, HE0oOXOJUMOro, B
YaCTHOCTH, [IJI1 OCBOCHHS Kypca WH(MOPMATHKH, U OBJIAJICHUE HABBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [Ipeo6pasoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEeHMs, CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxanue (pyHKIMOHATBHO-TPAUUYECKON JIMHUM HALEJIECHO HA MOTYy4YeHUe
OoOy4aroIUMHCs 3HAHUN O (PYHKIMSX KaK BaKHEWIIEH MaTeMaThuyecKodl MoJenu
JUTSL ONTMCAHUA U UCCIIEAOBAHMS PA3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE
u obmectBe. M3yueHnme marepuana CHOCOOCTBYET pPa3BUTHIO y OOYy4arOLIUXCS
YMEHUS UCIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPENCTBA A3bIKA MAaTEMaTUKU -
CIIOBECHBIE, CHUMBOJIMYECKUE, Tpauueckue, BHOCUT BKIaJ B (QOpMHpOBaHHE
IIPEACTABICHUN O POJIY MAaTEMATUKHU B Pa3BUTUU LIUBUIN3ALMU U KYJIBTYPBI.



CormmacHo y4yeOHOMy maHy B 7 - 9 kimaccax M3y4aeTcsl y4eOHbIM Kypc
"AnreOpa", KOTOpBI BKIIOYACT CIEAYIOIIME OCHOBHBIC Pa3eibl COACPKAHUS:
"Uucna wu BeluucieHus", "AnreOpamdeckue BblpaxeHus'', "YpaBHEHHS W
HepaBeHcTBa", "OyHKIMA".

OO0miee 4yuCIO YacoB, PEKOMEHIOBAHHBIX MJIi W3Y4YeHHUs YueOHOro Kypca
"Anre6pa", - 306 yacoB: B 7 kiacce - 102 gaca (3 yaca B Henento), B 8 kiacce -
102 gaca (3 yaca B Hezenmo), B 9 kinacce - 102 yaca (3 4aca B HefIeINiO).

Conepsxanue oOydeHus B 7 KJ1acce.
Yucia ¥ BbIYUCIIEHUS.

Hpobu OOBIKHOBEHHBIE W AECATUYHBIC, NEPEXOA OT OAHOW (HOPMBI 3aNKCU
npobeit k gpyroil. IloHsATHe panuMOHAIBLHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
YHOPSIOYMBAHUE  PAlMOHANBHBIX 4HuCel. ApudMerudyeckue JeHCTBUS €
panMoHaNIbHBIMUA YKciIaMu. PemieHne 3agad U3 peaJbHOW NMPAKTHKW HA 4acTH, Ha
TpoOH.

CrereHb € HaTypaJlbHBIM [IOKa3aTelieM: OIpenesieHue, MpeoOpa3oBaHue
BBIPAXXEHU HA OCHOBE OMNpPEACIICHUs, 3auch O0NbINX uKcen. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U ApoOU B BUAE MPOILIEHTOB. Tpu OCHOBHBIC 3aJa4 Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHnEe TIPU3HAKOB  JEIIUMOCTH, PA3JIOKEHHE Ha  MHOXUTEIU
HaTypaJbHbIX YUCEIL

PeanpHple  3aBUCMMOCTH, B TOM  4HcClie TIpsiMas W oOparHas
MIPOITOPLUHUOHAIBHOCTH.

AnreOpandecKkue BbIpaXKEHHUS.

IIepemeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKECHHUS C IEPEMEHHOM. [omycTumeble
3HaYEHHUs NepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEK]ly BEIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPaKEHUH,
TOXJECTBEHHO paBHbIE BBIPAKEHUS, IMpaBWja NpeoOpa3oBaHUS CYMM U
IIPOM3BEJICHUH, TpaBUIa PACKPHITHS CKOOOK U IPUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBoiicTBa CTENICHH C HaTypaJIbHBIM IIOKAa3aTCJICM.

O)IHO‘IJ'I@HBI n MHoroujeHsl. CreneHb MHOTrOYJICHA. CJ'IO)KCHI/IG, BBIYUTAHUC,
YMHOKCHHUEC MHOTI'OYJICHOB. q)OpMy.TIBI COKPAICHHOI0 YMHOXCHUA: KBaApaT CYMMBI
" KBaJpar pasHOCTHU. CDOpMy.IIa Pa3HOCTHU KBAApPATOB. PazoxeHne MHOrO4JI€HOB Ha



MHOKHTEJIN.
YpaBHEHUS 1 HEPABEHCTBA.

VYpaBHEHHE, KOpEHb YpaBHEHHMs, IMpaBuja MpPeoOpa3OBaHMs YypaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHMM.

JluHerHOE ypaBHEHME C OJHOW IMEPEMEHHOW, YMCIO KOPHEW JIMHEWHOIO
YpPaBHEHUS, pEIICHHE JIMHEWUHBIX ypaBHEHUU. (COCTaBICHHE YpPaBHEHUH IO
YCJOBUIO 3a7aui. PellieHre TEKCTOBBIX 3aau ¢ MOMOIIbIO YPaBHEHHUIA.

JIuneliHOe ypaBHEHUE C ABYMs MEPEMEHHBIMHU U ero rpadpuk. Cucrema QByX
JMHEWHBIX YPaBHEHHMM C JByMsS IIEpEMEHHBIMU. PelleHne cucreM ypaBHEHUU
crocoOOM MOACTaHOBKHU. IIpuMepbl peleHrs TEKCTOBBIX 3a/ad C IOMOILBIO
CUCTEM YPaBHECHU.

DyHKIUH.

KooanHaTa TOYKH Ha HpHMOﬁ. Yucnosbie IMPOMCIKYTKH. Paccrosinue MCIKIAY
ABYMA TOYKaMU KOOpI[HHElTHOﬁ HpHMOﬁ.

TpsmoyroneHas cuctema koopauHat, ocu Ox u Oy | AGemmcca u opnuHara
TOYKH HA KOOpJAWHATHOU TuiockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (GOpMYIaMHU.
Urenue rpadukoB peanbHbIx 3aBucumocted. [lonsitue Qynkmuun. Ipadux
dbyukiuu. CpoiictBa dhyHkiuid. JInnerinas ¢ynkius, ee rpaduk. Ipadux GpyHkmmm

y = |x|, ['paduueckoe perieHre TUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
YpPaBHEHUM.

Coneprxanue oOydeHus B 8 Kitacce.
Yucna v BEIYMCIICHUS.

KBaaparHeiii kopeHb u3 uyucna. [lonsitue 00 wuppanMoOHAIBHOM YHCIIE.
Jecsatuunbie NpUOIMKEHUST UppallMOHANIBHBIX uncen. CBoicTBa apuMEeTHUECKUX
KBaJPAaTHBIX KOPHEH U UX TMIPUMEHEHHUE K MPeoOPa30BAHUIO YHCIOBBIX BHIPAXKEHUN
1 BBIYUCJICHUSAM. J|eMCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ 1IEIBIM MTOKa3aTesieM 1 ee cBoiicTBa. CTaHAapTHAS 3alMKCh YUCTA.
AnreOpandecKue BEIPKCHHUS.
KBaapatHbiil TpexuieH, pa3jaoKeHNe KBaIPaTHOTO TPEXUIeHa HA MHOKHUTEIIH.

Anrebpandeckass ApoOb. OCHOBHOE CBOMCTBO alreOpanvyeckoil JapoOwu.



CnoxxeHue, BBIUUTAHHME, YMHOXEHHUE, JIeJIEHUE anreOpandeckux JIpoOei.
PanonanbHble BRIPKEHUS U UX TPEoOpa3OBaHUE.

YpaBHEHUS U HEPABEHCTBA.

KBaaparHoe ypaBHeHue, popMysa KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHHHM, CBOIAIIMXCA K JIMHEMHBIM W  KBaJPaTHBIM.
[Ipocretimme 1poOHO-palMOHAIbHBIC YPAaBHECHHUS.

I'paduueckas uHTEepnperanusi ypaBHEHUN C JBYMsI IEPEMEHHBIMU U CHUCTEM
JMHENUHBIX ypaBHEHUH C JByMsi TNepeMeHHbIMH. [IpuMepnl pemieHusi cuctem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aj1a4 aJireOpandyeCcKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO C OHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cucrembl IUHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUH.

[Tonsitue pynkumunu. OG1IaCcTh ONpeneieHUs ¥ MHOXKECTBO 3HaYCHUN (DyHKIIUU.
CrocoObl 3a1aHust PyHKIIHIA.

I'papux ¢dynkumu. Ytenue cBoilcTB QyHKIMH 1o ee rpaduky. [Ipumepsl
rpad@uKoB QPyHKIHI, OTPAKAIOMIKUX peaTbHbIE TPOLIECCHI.

OyHKIMK, ONMHUCHIBAIOIIME TMPSAMYH0 W OOpaTHYH MPOIOPIMOHATILHBIC
2 3 _
3aBUCUMOCTH, MX Tpaduku. OyHKIMU )y = X, ¥y =X |y = ~x, V = | x|,

['padrueckoe pelieHre ypaBHEHUN U CUCTEM YPaBHEHUIA.
Conepsxanue oOydeHus B 9 kiacce.
Yucna v BBIYUCIICHUS.

ParnmonanpHbIC YuMcIa, MppalMOHAIbHBIE YWCIIa, KOHCUHbIE W OCCKOHEUHBIC
JTeCATUIHBIE IPoOH. MHOXKECTBO JEHCTBUTEIBHBIX YUCE, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEYHBIC JeCATHYHBIC ApoOH. B3aMMHO OAHO3HAYHOE COOTBETCTBHC
MEXIY MHOKECTBOM JIEUCTBUTENBHBIX YACET U KOOPIAUHATHOU MIPSMOM.

CpaBHeHME JACHCTBUTENBHBIX uHMCeN, apupMeTHUYEeCKue JEUCTBUS C
JEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOIIETO MHUPA, JUIMTEIBHOCTH TIPOIECCOB B



OKpY>KarolIeM MUpe.

[TpubnuxeHHOE 3HAYEHUE BEIMYMHBI, TOUHOCTh MpuOmmkeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJIbTaToB BEIYMCICHUM.

YpaBHEHUS U HEPABEHCTBA.
JluneriHoEe ypaBHEeHUE. PelieHue ypaBHEHUM, CBOIAIIUXCS K IMHEUHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHEHHH, CBOISIIMXCA K KBAaJPAaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEU U YETBEPTOM
CTEIICHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIU.

Pemenue npoOHO-pallMOHANbHBIX ypaBHEHWI. PerieHue TEKCTOBBIX 3a/1ad
anreOpanyeckuM METOIOM.

VYpaBHeHHEe C ABYMsI NEpEMEHHBIMM U ero rpaduk. Pemienune cuctem aByX
JMHEWHBIX YPAaBHEHH C JBYyMs NIEpEMEHHBIMU. PellleHne cucTteM IByX ypaBHEHHUI,
OJHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe - BTOpOM cTeneHu. I[padpuueckas
WHTEPIIPETALINSI CUCTEMBI YPABHEHUM C IByMS IEPEMEHHBIMMU.

Perienne TeKCTOBBIX 3a/1a4 adredpandeckuM CrocoOOM.
UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OAHOM NEpEMEHHOW. PemeHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHoW. KBaapaTHele HepaBEeHCTBA.
['paduueckas wuHTEpmpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKINH.

KBagpartnunas ¢ynkuus, ee rpadux u cBoiictBa. [lapaGoma, xoopauHaTHI
BEPIIMHBI TTapadoIIbl, 0Ch CAMMETPHH ITapadoJIbI.

k
I'papuxu dynxmuit: V =k, y=hkx+b y=— y=x,y=A+x,
X
Yy = |x|,I/II/IX CBOMCTBA.
YucCII0BbIC MOCIIEA0BATEILHOCTH U IIPOIPECCHH.

[TonsiTE 4YHCIOBOM TIOCIEAOBATEILHOCTH. 3aJaHue II0CJIEI0BaTEeIbHOCTH
peKyppeHTHOH hopmysoit 1 GopMysoi n-ro YieHa.



Apudmernueckass U reomerpuueckas mnporpeccud. @opmynbl n-ro 4jieHa
apu(MeTHYeCcKor U TEOMETPUIECKOM MPOTPECCHil, CyMMBI TIEPBBIX N YJICHOB.

N3o00paxeHne 4YICHOB apU(PMETHUECKOM M TE€OMETPHUECKON MporpeccHii
TOYKaMU HAa KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIM M JKCIIOHEHIMAJIBHBIA POCT.
CI0KHBIE IPOLEHTHI.

[IpenMeTHBIE pe3ysIbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTo Kypca "Anredpa'.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl Yy4eOHOTrO Kypca K KOHILY
oOyueHus B 7 KJacce.

Yucia ¥ BbIYUCIIEHUS.

BBIHOJIH?ITB, coucTtasas YCTHBIC W IIMCbMCHHBIC IIPUCMEIL, apI/I(I)MeTI/I‘-IeCKI/IC
I[CﬁCTBHSI C pallMOHAJIbHBIMHU YHUCJIaMH.

HaXOI[I/ITI) 3HaA4YCHHA YHNCJIOBBIX BBIpaH(CHI/II;’I, IMPUMCHATDH p33H006p33HI>Ie
CIIOCOOBI U IMPUCMBbI BBIYHCJICHUA 3HAYCHUM I[pO6HBIX BBIpEl)KGHHfI, COACPIKAITUX
OOBIKHOBEHHEIC U AJCCATUYHBIC I[pO6I/I.

[lepexomuTh OT omHOW (OPMBI 3aMMCHU YHCENT K APYyroi (mpeoOpa3oBBIBATH
NECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B
YACTHOCTHU B OECKOHEUHYIO IECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSIA0YMBATH PallMOHAJILHBIC YUCIIA.
OKpyisiTh yncha.

BpInonHATh NPUKUAKY U OLIEHKY PE3ysibrara BBIUYMCICHUN, OLIEHKY 3HAYCHUH
YUCJIOBBIX BBIPAXKCHUN. BBITONMHATH AEUCTBUSA CO CTEIEHSIMU C HaTypaJbHBIMU
MOKA3aTEeIISIMU.

[IprMeHATh NpU3HAKK ETMMOCTH, PA3JIOKEHUE HA MHOKUTEHN HAaTypPaJIbHBIX
YUCEl.

Pemars MpakTHKO-OpUEHTHPOBAHHBIC 3a/1a4M, CBSI3aHHBIC C OTHOIICHHUEM
BCJIMYMH, MPOTIOPIIMOHATBHOCTRIO BEJIWYHMH, IPOICHTAMH, HHTEPIIPETUPOBATH
pe3yabTaThl PEIICHUs 3a/la4 ¢ y4eTOM OTpaHUYEHUM, CBI3aHHBIX CO CBONCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Anrebpandeckue BbIpaKECHUS.

Hcnonp3oBarb anre6pa1/1quKyI0 TEPMHUHOJIOTUIO U CUMBOJIUKY, IIPUMCHATDb €€



B IIpOLCCCEC OCBOCHUA yqe6Hor0 Marcpuala.

Haxonuts 3HaueHHs OyKBEHHBIX BBIPAKEHUN MPU 3alaHHBIX 3HAYECHHSX
IIEPEMEHHBIX.

BrIimoaHaTh HpeO6p330BaHI/IH [ECJIOro BBIPAXKCHUA B MHOTOYICH ITPUBCACHUCM
HOI[O6HI)IX Cl1aracMbiX, paCKpbITUEM CKOOOK.

BbINONHAT, YMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JI0KEHUE MHOTOWIEHOB HAa MHOXHTEIU C IIOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOMXHWTENS, TPYNINHPOBKH  CIAraeMbIX,
npuMeHeHus: (POPMYII COKPAIEHHOTO YMHOKEHUS.

HpI/IMeHSITB Hp606pa3OBaHI/I${ MHOTOYICHOB IJIA PCHICHHA PA3JIMYHBIX 3a1a4q
N3 MAaTCMATUKHU, CMCKHBIX ITPCIAMCTOB, U3 pCaHBHOﬁ IIPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMU TOKa3aTEIsIMM  JIJIst
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHEHUS U HEPABEHCTBA.

Pemrare nMHENHBIE ypaBHEHMS C OJHOM INEPEMEHHOM, NPUMEHSSA NpaBUiIa
Iepexona OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJIO0 KOPHEM yPaBHEHHS.

[IpumensaTs rpaduueckue METOABI IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U MX
CUCTEM.

[lonOupars mnpuMepsl Map 4YKCEN, SBISIOMIUXCS PEIICHUEM JIMHEWMHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJUHATHOW MJIOCKOCTH I'pa(UK JIMHEHHOTO YPaBHEHUS C IByMs
NepeMEHHBIMHU, MOJIb3YACh rpa)MKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemrate cucteMbl IByX JIMHEHHBIX YPaBHEHHH C JAByMs IEPEMEHHBIMHU, B TOM
qucIe rpapuuecKu.

CocraBiATh W peliaTh JIMHEWHOE YpPAaBHEHHE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHMU IO YCIIOBHIO 3314, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M NOJIyYEHHBIN PE3yJIbTaT.

OyHKIWY.



N300pakaTh Ha KOOPIUHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
KOOpJUHATAM, JTy4d, OTPE3KH, HHTEPBAJIbI, 3aITUChIBATH YUCIIOBBIC TIPOMEKYTKH Ha
anreOpandecKoM SI3bIKE.

OtMmeuaTs B KOOpI[HHaTHOﬁ IUIOCKOCTH TOYKHU II0 3alaHHBIM KOOpAWHATAaM,

CTPONTB IpadUKH THHEHHBIX QpyHKIWil. CTpouts rpaduk Gynkmmn Y = | x|,

OnuceiBaTh C TMOMOILIBI0 (PYHKIUHA W3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIBHOCTD, BPEMSI, 00bEM pabOTHI.

HaXOI[I/ITI) 3HAQYCHUC (1)YHKI_[I/II/I I10 3BHAYCHHIO €C apryMCHTaA.

[Tonumarp rpadudeckuii cioco® MpeacTaBICHHS W aHajdu3a WHGOPMAIUU,
W3BJICKAaTh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB peaTbHBIX IIPOIIECCOB
U 3aBUCUMOCTEM.

[IpenmeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOIO Kypca K KOHILY
oOyueHus B 8 Kiacce.

Yucia v BbIYUCIIEHUS.

Hcnonb30Barh HavyaIbHBIE IPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCeN JJIsl CpaBHEHUS, OKPYIJICHUS M BBIUMCICHUHN, N300paxarh JIeHCTBUTEIIbHbBIE
YyCJla TOYKaMU Ha KOOPJAMHATHOM MPSAMOM.

[IpuMeHsATh TOHATHE apU(METUYECKOTO KBAAPATHOTO KOPHS, HAXOIWUTh
KBaJIpaTHbIE KOPHHU, HCIONb3ysd NpH HEOOXOIUMOCTU KaJbKYJSATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHUW, COJAEPXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3YS
CBOMCTBA KOPHEMN.

Hcronp3oBarh 3amycy OONBIIMX W MaJIbIX YHCEI C IMOMOIIBIO JECATHUHBIX
npobeii u creneHeit uncia 10.

AnreOpandecKue BEIPaKCHHUS.

[IpuMeHATh TOHSATHE CTENEHM C IeJIbIM [OoKa3aTeleM, BBIIOJIHATh
IpeoOpa30BaHus BBIPAXKEHHUN, COAEPKAIINUX CTETIEHH C LIEJIbIM IT0KA3aTEIIEM.

BrInonmHATh TOKIECTBEHHBIE MMPEe0Opa30BaHMs PallMOHAIBHBIX BBIPAKEHUM Ha
OCHOBE IMPaBWJI JSHCTBUIN HAJl MHOTOWICHAMH U ajlreOpanyecKuMHU JIPOOSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.



[IpumensaTs npeoOpa3oBaHusl BIPAKEHUMN I PEIICHUs Pa3IMYHBIX 3a7a4 U3
MaTE€MaTHKH, CMEXHBIX MPEIMETOB, U3 peaIbHOI MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA.

Pemrare sMHEMHBIE, KBaApATHBIC YPABHEHUS M DPAlMOHAJIBHBIE YPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPABHEHUH C ABYMs IIEPEMEHHBIMH.

[TpoBomUTH MPOCTEHIIINE MCCICTOBAHNUS YPaBHEHUH U CHCTEM ypaBHEHHUH, B
TOM YHCJIE ¢ IPUMEHEHHUEM TpadUIeCKUX MpeACTaBICHUN (YCTaHABIMBATh, UMEET
J¥ ypaBHEHHE WM CHCTEMa YPaBHEHHWH pEIIEHHUs, €CIIM MMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBEeCHOW (HOPMYIMPOBKH 3aJa4d K €€ anreOpandeckon
MOJIETM C TIOMOUIBIO COCTaBJICHUS YPABHEHUS WM CHCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUU ¢ KOHTEKCTOM 33J1a4d ITOJIyYEHHBIA PE3yJIbTaT.

[TpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIaTh
JVHEWHBIE HEpaBeHCTBA C OJHOW TIEPEMEHHOM U MX CHCTEMBI, J1aBaTh
rpaduUecKyl0 HUTIOCTPAIIMI0 MHOXKECTBA PEIICHW HEpaBEHCTBA, CHCTEMBI
HEpPaBEHCTB.

OyHKIUH.

[ToruMaTh W WCIMOJIB30BaTh (DYHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYCHMsI), OMPENEIITh 3HaueHHE (YHKIUU TO 3HAUYCHUIO
aprymeHTa, OrpeessaTh CBOMCTBa (DyHKIIUU T10 €€ rpaduKy.

Crpouts rpaduku dJeMeHTapHbIX QYHKITUN BUJIA:

_k w2 3 \/— _ .
y=—-,y=x,y=x, y=A~Nx, V= |x|, OIMCBLIBAaTL CBOMCTBA
X

YUCIOBON (DYHKIIUU TI0 €€ TpaduKy.

[IpenqMeTHbIe pe3yabTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce.

Yucna v BEIYUCIICHUS.
CpaBHUBATH U YIOPSAOYMBATH PAllMOHAIIbHBIE U UPPALMOHAJIbHBIE YUCIIA.

BrimoaHsaTh apI/I(l)MeTI/I‘-ICCKI/Ie I[GI\/'ICTBI/ISI C pallMOHAJIbHBIMU YHUCJIaMH, COUCTaA
YCTHBIC U IMHNCBbMCHHBIC IIPUCMbI, BLIIIOJIHATL BBIYHUCICHHA C MPPAOOHAJIIbHBIMU



qHuCJIaMHU.

HaXOI[I/ITI) 3HAQUCHUS CTEIICHEH C OCJIbIMHU ITOKA3aTCIIAMHU U KOpHCﬁ, BBIYHCIIATH
3HA4YCHHUA YHCJIOBBIX BBIp&)KCHHﬁ.

OprrﬂﬂTb HCfICTBHTeHBHBIC 4qucCiia, BBIIIOJIHATL HPUKUIAKY PC3ylibTaTra
BBIQHCHGHHﬁ, OICHKY YMCJIOBBIX BLIpa)KeHHﬁ.

ypaBHCHI/ISI U HCPABCHCTBA.

Pemare nuHEMHBIE U KBaJIpaTHBIC YPABHCHUS, YPABHCHHUSA, CBOIAIIUCCA K
HHUM, HpOCTGﬁIHHG I[pO6H0-paI_[I/IOHaJIBHBIC YPaBHCHUA.

Pemrare cucrtemsl OBYyX JMHEHWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU H
CUCTEMBI JIByX YPaBHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS JINHEUHBIM.

Pemiate TeKkCTOBBIE 3alayM  anreOpanuyecKUM CIOCOOOM C  TOMOIIbIO
COCTaBJICHUS YPABHEHHUSI WJIM CUCTEMBI JIByX YPaBHEHUM C ABYMs ITEPEMEHHBIMHU.

[IpoBoauTH MpOCTEHIINE UCCIAENOBAHNS YPABHEHUM U CUCTEM YpPaBHEHHMU, B
TOM YHUCJI€ ¢ TPUMEHEHUEM TpaduuecKux MpeacTaBieHul (yCcTaHaBIMBAaTh, UMEET
JU ypaBHEHHE WJIM CHUCTEMa YpPaBHEHHM pPEIICHHS, €CId UMEET, TO CKOJbKO, U
npouee).

Pemars nuHeiHble HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb
pelIeHne HEPABEHCTB HA YMCJIOBOM IPSMOW, 3alMCHIBaTh PEIIEHHE C ITOMOIIBIO
CHUMBOIJIOB.

Pemlate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pakaTb pEIIEHHWE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alUCHIBATH PELICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUU PA3JIMYHBIX 3a/1a4.
DyHKIUH.

Pacnio3naBarb (yHKIIMM U3y4YeHHBIX BUIOB. lloka3piBaTh CXeMaTH4YeCKU
pacrnoioKeHUEe Ha KOOPAMHATHOM MIIOCKOCTH TpaduKkoB (PyHKIMIA BUAA:

k
y:kx,y:kx+b’y:;’y:ax2+bx+c,y:x3,y:\/;’

Yy = |x| B 3aBucumocTH OT 3HaueHHil KOX(PQHUIMEHTOB, ONMHUCHIBATH CBOICTBA
GbyHKIMA.



Crpouth M M300paxarb CXEMaTHUYECKU TpaUKy KBaAPAaTUUYHBIX (YHKIUH,
OTKCHIBATh CBOMCTBA KBaIPAaTUYHBIX (PYHKIIMN MO UX TpapuKam.

Pacnio3naBath KkBajipaTHUHYIO (QYHKLIHIO 1O (GopMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peaslbHOM KU3HU, (PU3UKH, TEOMETPUH.

Yucnosbie MMOCJICA0BATCIbHOCTHU U IIPOIPCCCUH.

Pacnio3naBarh apuMeTHuecKyro U T€OMETPUUECKYIO POTPECCUH MPU Pa3HBIX
crioco0ax 3a7aHusl.

BbINONHATE  BBIYMCIIEHHA C€  HUCHOJB30BaHMEM (OpMyNI n-ro  WieHa
apu(PpMETUIECKON U TEOMETPUUECKON MPOTPECCUiA, CyMMbI IIEPBBIX N YJICHOB.

N300pakarb WIE€HBl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.

Pemiate 3amaun, CBs3aHHBIE C YHCIOBBIMU TOCJIEIOBATEILHOCTSIMH, B TOM
qUCJIe 33J1a4M U3 PeaJbHOM KU3HU (C MCIOJIb30BAaHUEM KaJIbKYISATOpa, IIU(PPOBBIX
TEXHOJIOTHH).

DenepanbHas padouasi nporpamma y4edHoro kypca '"'l'eomerpus’ B 7 - 9
KJIaccax (aaJjiee COOTBETCTBEHHO - porpamMmma y4eOHoro kypca "I'eomerpus',
Y4eOHbIi Kypc).

IlosgscHuTEeBLHAS 3aITMCKa.

I'eomeTpuss kak OOMH U3 OCHOBHBIX pAa3/eliOB IIKOJbHOW MaTeMaTHKH,
UMEIOIINIA CBOEU 1EJbI0 00ECIIEUUTh M3YYEHUE CBOKMCTB U pa3MepoB (puryp, ux
OTHOIIEHUH W B3aMMHOE pAaclOJOXEHHE, OMNHUpPAaeTCs Ha  JIOTUYECKYIO,
J0Ka3aTenbHyl0 JMHUI. [[€HHOCTh M3ydeHus reoMeTpHH Ha YPOBHE OCHOBHOTO
oOmero o0Opa3oBaHus 3aKJIOYAeTCsl B TOM, YTO OOYyYarOlUNCA YUUTCS TIPOBOAUTD
JI0Ka3aTeNbHbIC PACCYKICHUS, CTPOUTDH JIOTHUECKHE YMO3AKITIOUEHUS, TOKA3bIBATh
UCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH

"

pacCyXIeHus OT TOPOTUBHOTO", OTIMYaTh CBOWCTBA OT MPU3HAKOB,

dbopMyIMpoBaTh 0OpaTHBIC YTBEPIKICHHUS.

Llenpr0 M3ydeHHsI TEOMETPHUM SIBISETCS MCIOJIB30BAHNUE €€ KaK MHCTPYMEHTa
IpU PEUICHUH KaK MaTeMaTHYeCKUX, TaK U MPaKTUYECKHUX 3a]1a4, BCTPEUAIOIIHUXCS
B peasbHOW ku3HU. OOydarommiicss JOMKEH HAyYUTbCS  ONPENEIsATh
reOMETPUYECKYI0 (PUTypy, OMKCHIBATh CIOBAMHU YEpPTEX WM PUCYHOK, HAWUTHU
IJIOIAAb  3€MEJIbHOTO  ydacTKa,  pacCcyuTarb  HEOOXOAUMYIO  JUIMHY



OINTOBOJIOKOHHOTO Ka0essi uiiu Tpedyemble pa3Mepbl rapaxka Jijisi aeromoous. [pu
pelIeHnH 3aJad MPaKTUYECKOrO XapakTepa OOydYaloIMHCs YYHUTCS CTPOUTH
MaTeMaTHYECKUE MOJAEIH pPEAJbHBIX JKU3HEHHBIX CHTyallMd, MPOBOJUTH
BBIYHCIICHHS U OLIEHUBATh NOJYYEHHBIN PE3ysIbTar.

BaxxHo momyepkuBaTh CBSI3M I€OMETPUU C JPYTUMHU yUYeOHBIMHU MpEeIMETaMu,
MOTHBHUPOBATh MCMOIB30BaTh OMPEIEICHUS T€OMETPUUYECKUX (PUTYp U TOHSTHUH,
JIEMOHCTPHUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHUU B (PU3MKE M TEXHUKE. DTH
CBsA3UM Hambosee spko BHIHBI B Temax '"Bektopel", "TpuronHomerpuyeckue
cootHomenus", "Merton koopauraat" u "Teopema ITudaropa".

VYuebnbiit kypc "l'eoMerpus" BKIIOYAET CIEAYIONIME OCHOBHBIE pa3ieiibl
cogepxkanus: "leomerpuueckue @urypsl u  ux cBoiictBa", "W3mepenue
reOMETPUYECKUX BeJMUnH", "JlekapToBbl KOOpANHATHI HA TIOCKOCTH", "Bekrops”,
" JIBwxkenus rwiockoctu", "[IpeodbpazoBanus mogodus".

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JII W3Y4YeHHUs Y4eOHOro Kypca
"T'eometpus", - 204 gaca: B 7 knacce - 68 yacoB (2 yaca B HefleN0), B 8 kiacce - 68
yacoB (2 Jaca B Helelo), B 9 kitacce - 68 gacoB (2 yaca B HEACIIO).

Conepsxanue oOydeHus B 7 KJiacce.

HavaneHbie noHsATHa reomerpun. Touka, mpsiMasi, OTPE3OK, JIyd. Yron. Buabl
yrioB. BeprukanbHble U CMExHbIE yIvibl. buccekrpuca yma. JlomaHnas,
MHOTOyTOJIbHUK. [apaninenbHOCTh U EPIIEHANKYISAPHOCTD NPSMBIX.

Cummerpuunbie  Qurypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPUHU.
[Ipumepsl CUMMETPUH B OKPYKAKOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C TNOMOIIBK) LUPKYJIS M JIMHEHMKH. TpEyrojbHUK.
BricoTa, Meinana, OrccekTpuca, iX CBOMCTBA.

PaBHOOeApeHHBIN W  PaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYIrOJbHUKA.

CBoiicTBa ¥ TPU3HAKK PABHOOENPEHHOTO TpeyroidbHWKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKU MAapAJIEIbHBIX NPAMbIX. CyMMa yIJIOB TPEYTOJbHHUKA.
BrentHue ymisl TpeyrojibHUKA.

[IpsiMmoyronbHbd  TpeyroibHUK. CBOWCTBO MeAMaHbl MPSMOYTOJIBHOIO
TPEYroJbHUKA, TPOBEICHHOMN K rurnoTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOIbHBIX



TPEYroJIbHUKOB. [IpsIMOYTofibHBIN TPEyTOJIbHUK C yIiioM B 30°.

HepaBeHcTBa B TreOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OosblieM yrie U OoJbliel CTOPOHE TPEyrojbHHKA.
[lepneHANKyYISp U HAKIIOHHAS.

FCOMeTpI/I‘K?CKOG MCCTO  TOYCK. BI/ICCCKTpI/Ica yriila H CGpGI[I/IHHHﬁ
MNECPICHIUKYIIAP K OTPC3KY KdK TCOMCTPHYCCKHUC MCCTA TOYCK.

OKpy)XHOCTb U KpyI, XOplla U JuamMeTp, HX CcBoMcTBa. B3aumHoe
pacroiokeHue OKpYKHOCTH U npsMoi. KacarenbHast U cexkyiias K OKpY>KHOCTH.
OKpyXHOCTb, BIOHUCaHHAas B yroj. BnucanHas u omnucaHHas OKPYKHOCTH
TPEYroJbHUKA.

Conepsxanue oOydeHus B 8 Kiiacce.

UYetsipexyronpHuku. [lapamienorpamm, ero mpu3Haku U CBOMCTBa. YacTHbIE
clly4au TapaJijieiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX NPHU3HAKH U
cBoiictBa. Tpamerusi, paBHOOOKas Tpamelus, €€ CBOWCTBA U MPHU3HAKHU.
[IpsimoyronbHas Tpanemnus.

Meron ynBoenus menuanbl. LlentpansHas cummerpus. Teopema @Daneca u
TEOpeMa O MPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue nuHAM TPEyTroNbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue tpeyronpHuKOB, KodhdumeHnt mnomodbus. I[lpuzHaku mnogoOus
TPEYroJabHUKOB. [I[puMeHeHne mogo0us Mpy perieHuy MPAKTUIECKUX 3a]1ad.

CaoiicTBa muiomanel reomeTpuueckux @uryp. Dopmysnbl s TIIOMATA
TpPEYroJbHUKa, MapauienorpamMma, pomba u Tpanenuu. OTHOIIEHHE TUIONIAEeH
NOJI0OHBIX PUTYP.

Breruucnenue muiomnaae TpeyroJlbHUKOB U MHOTOYTOJBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOTrO yIja MPSMOYTOJBHOTO TPEYrojJbHHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO. TpuroHOMeTpudeckne (QyHKIUH
yrioB B 30°, 45° u 60°.

Bnucanubie ¥ IEeHTpaJIbHbIE YITIBI, YTOJI MEXK]y KacaTeJIbHOW U XOpI0il. YIiibl



MEXIY XOpAaMH U CEKyUMMHU. BrucaHHble M ONHUCAHHBIE YETHIPEXYTOJIbHHUKHU.
B3aumnHoe pacnonoxxenue ABYX OKpyxkHocTed. Kacanue okpyxkHocten. OOmiue
KacaTeJIbHbIC K ABYM OKPYKHOCTSIM.

Conepsxanue oOydeHus B 9 kiacce.

Cunyc, xocuHyc, TaHreic ymoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXI€CTBO. DOPMYJIBI MPUBEICHUS.

Pemenue TpeyronsHukoB. TeopeMa KOCUHYCOB U TeopeMa CUHYCOB. Perienue
MPAKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM T€OPEMbI KOCUHYCOB M T€OPEMbI CUHYCOB.

[IpeobpazoBanue nogodusi. [lomodre COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o0 mpou3BeneHWH OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpare KacareIbHOM!.

Bektop, nmmmHa  (MOmyNlb) — BEKTOpa,  COHAINpPABICHHBIE  BEKTOPBI,
MPOTUBOMOJIOKHO HAIPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTOopamH. Pa3mokeHwe BEKTopa 10 JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTOpa. CKaISIpHOE TMPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIsI HAXOXKICHUS JJIMH U YTIIOB.

JIekapTOBbI KOOPIMHATHI HA IJIOCKOCTU. YPABHEHHUS MIPSMOU U OKPYKHOCTH B
KOOpAMHATAX, MEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. MeEToA KOOpIWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlTMHA OKpY)KHOCTHU. ['panycHas u paguaHHas
Mepa yIva, BBIUHUCICHUE JUIMH Ayr OKpyxXHOcTeu. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBUKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETPUH (QUTYp (3IeMEHTapHbIe
npencrasnenus). [lapannensusiii nepenoc. IloBopor.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHUA  NpOrpaMMbl  y4eOHOro  Kypca
"T'eomerpus".

[IpenMeTHbIE pe3ylbTaTbl OCBOEHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOy4eHus B 7 KJacce.

Pacro3naBarh M3yueHHBIE TE€OMETPpUUYECKHE (UTYPBI, OMNPEASIATh UX
B3aMMHOE pAaCIOJIOKEHHE, H300pakaTh TeOMETpUYecKue (UTypbl, BBIMOIHATH
YEPTEKU 110 YCIOBUIO 3a1a4u. MI3MepsTh JIMHENHBIE U YIVIOBBIE BEJIMYUHBI. Pemars



3aJ1a41 Ha BBIYHUCICHHUC AJIMH OTPE3KOB U BCJIMYMH YITIOB.

[IpoBoauTh rpyOyr0 OIEHKY JUHEWHBIX M YTJIOBBIX BEIUYUH IPEAMETOB B
peasbHON JKW3HU, Pa3MEpOB MPHUPOAHBIX OO0bEKTOB. Pasnmuuare pasmepbl 3THX
0OBEKTOB TIO TTOPSIIKY BEITUIMHBI.

CTpOI/ITI) YCPTCIKU K TCOMCTPUICCKUM 3ala9aM.

[Tonp30BaTbCs IIpU3HakKkaMH  pPaBCHCTBA TPCYT'OJIbHUKOB, HCIIOJIIbB30BATH
IIPU3HAKU U CBOMCTBA paBHO6€I[p€HHI)IX TPCYT'OJIBHHUKOB IIPHU PCIICHUU 3a1a4.

[TpoBOAKTH JTIOTUYECKHE PACCYKICHHSI C HCIIOJIb30BAaHHEM T€OMETPUYECKUX
TEOpEM.

[lonp30BaTbcsi NPU3HAKAMH PABEHCTBA IPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAECHHOM K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUH I€OMETPUYECKUX 3aau.

OnpenensaTe napauieIbHOCTh MPSMBIX C IIOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT
C HUMHM cekyias. OnpeaensaTh MapajuieIbHOCTh MPAMBIX C IMTOMOIIBI0 paBEHCTBA
PACCTOSIHUHM OT TOYEK OJIHOM MPSIMOU 10 TOYEK JPYTOU MPSMOM.

Pemate 3a1aun Ha KieTyaToil Oymare.

[IpoBOAUTH BEIYUCIICHUSI U HAXOJIUTh YUCIIOBbIC U OYKBEHHBIC 3HAYEHUS YITIOB
B T€OMETPUUYECKHUX 33/1a4ax C HKCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECECUCHUU ABYX
MapaJuIeIIbHBIX NPSIMBIX CEKyller. Pemare npakrudeckue 3aJauu Ha HaXOXKICHUE
YIJIOB.

Bianers mnoHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYISIP K OTPE3KY KaK Fr€eOMETPUUYECKHE
MeCTa TOUYEK.

DopMyIUpOBaTh OMPEIACIICHUS] OKPYKHOCTH WM Kpyra, XOpIAbl U JIHaMETpa
OKPYKHOCTH, I0JIb30BaThCSI UX CBOWCTBAMU. YMETh IIPUMEHSTh 3TU CBOKWCTBA MPH
pEIICHUHU 3a/1a4.

Bnagete moHsATHEM ONKMCAaHHOW OKOJO TPEYTrOJbHHKA OKPYKXHOCTH, YMETh
HaxonuTh ee meHTp. [lomp3oBarbes (pakTamMu O TOM, YTO OHUCCEKTPHICHI YIJIOB
TPEYTrOJbHUKA MEPECEKAIOTCd B OJAHOM TOYKE, MU O TOM, 4YTO CEPEAUHHBIC
MIEPIIEHAUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OHOM TOUKE.



Bianers nmoHsATHEM KacaTelbHOU K OKPYKHOCTH, I0JIb30BATbCA TEOPEMOU O
NIEPIICHINKYIISIPHOCTH KacaTeJIbHOW U paguyca, IPOBEACHHOTO K TOUKE KaCaHMUS.

[Tonp30BaTbCst TPOCTENIIMMUA T€OMETPUUECKUMU HEPABEHCTBAMM, ITOHUMATh
WX IIPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C MOMOIIBIO [UPKYJIS U
JINHENKMU.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl Yy4eOHOTrO Kypca K KOHILY
oOyueHus B 8 Kiacce.

Pacrio3naBarb OCHOBHEBIE BUJABI  YCTBIPCXYI'OJIbHUKOB, HX 3JICMCHTHI,
MOJIL30BaThCSl X CBOMCTBAMH ITpH PCUICHUHU I'COMCTPUICCKHUX 3aJ1aY.

[IpuMeHsTh CBOICTBA TOYKU MEpPECEUEHUs MEIAuaH TPEyroibHUKa (IIeHTpa
Macc) B PEIICHUHU 3a/1a4.

BJ'IaIIGTB ITOHATHUCM cpeﬂHeﬁ JJUHUHU TPCYI'OJIbHHUKA W TPaAIlICHHUU, ITPUMCHATH
HUX CBOMCTBa IIpun pPCHICHHUU I'COMCTPHUYCCKHUX 3adad. [Tonp30BarbCs TGOpCMOﬁ
®daneca n TeopeMoﬁ O IMPOIIOPHUOHAJIBHBIX OTPC3KaX, IIPUMCHATL UX HJIA PCIICHUA
IMPAaKTHYCCKUX 3ajay.

[IpuMeHsATh pU3HAKU NOJ00US TPEYTOJLHUKOB B PEIIEHUH F€OMETPUUYECKHUX
3a1ay.

[Tonb3oBatrbest Teopemoii Iludaropa npnst pemieHus TEOMETPUUECKUX U
npakThuyeckux 3anad. CTpPoOUTh MaTEMaTUYECKYH0 MOJEeIb B MPAKTHUYECKHUX
3a71a4ax, CaMOCTOSITEJIbHO ITPOBOAMTH YEPTEXK M HAXOAUTh COOTBETCTBYIOILIHE
JUTHBL.

Brnanerr moHATHSMU CHHYyCA, KOCHMHYyca M TaHIe€Hca OCTpOro yIja
MPSIMOYTOJIBHOTO TpeyroiibHUKA. [107I630BaThCsl ATUMU MOHATHAMU JIJIsl PEIICHUS
MPaKTUYECKUX 3a/1a4.

Beruucnars (pa3nuuHbIME CIOCOOaMU) TUIOIIAIb TPEYTOJIbHUKA U TUIOMIAIN
MHOTOYTOJIBHBIX ~ QUTryp  (IONB3YsICh, TH€ HEOOXOAUMO, KAJIBKYISTOPOM).
[IpuMEHSTh MOyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4aXx.

Brnaners NOHATMSAMH BIMCAaHHOIO M LEHTPAJIbHOIO YIVIA, MCIOJIB30BATh
TEOpEMbl O BIMCAHHBIX YIJIaX, YIIaX MEXAY XOpJaMu (CEKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOW U XOpAOH IIPU PELICHUN T€OMETPUUYECKUX 3a1a4.



BJ'Ia,Z[CTI) IMOHATHEM OIIMCAHHOI'O YCTBIPEXYI'OJIbHHKA, IMPHUMCHATH CBOMCTBA
OIMMCAHHOI'O YCTBIPCXYI'OJIbHHUKA ITPHU PCHICHUHN 3a/1aY.

[IpuMeHsTh TOJIydYEeHHBbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MaTEeMaTU4YECKHe
MOJIEJIH ISl 3a1a4 PEeaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TMpPUMEHEHUEM TOoJ00HUs W TPUTOHOMETPHUH (TOJB3YSCh, TIlle HEOOXOIUMO,
KaJIbKYJIATOPOM ).

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl Yy4eOHOTrO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETpUYECKUE (YHKUIMU OCTPBIX YIIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSAMOYTOJIBHOIO TpeyrojbHUKa ('pemeHue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB"). Haxomuth (C MOMONIIBIO KaJbKYJIATOPA) JJIUHBI
Y YIJIbI [ HETAOJMYHBIX 3HAYCHUH.

ITonp30BaTbCs (I)OpMYJIaMI/I IMPUBCACHUA U OCHOBHBIM TPUI'OHOMCTPHYCCKHUM
TOXIACCTBOM JJIsI HaXOXICHUA COOTHOIIICHUM MCXKAY TPHUTIOHOMCTPHYCCKUMU
BCINYMHAMM.

Hcnonp30Bare TEOpEMBI CUHYCOB M KOCUHYCOB JUISI HAXOXKACHUS Pa3IUYHBIX
AIIEMEHTOB TpeyroiibHUKa (''pelieHre TPEeyroJbHUKOB"), TPUMEHATh HUX MPHU
pPELIEHNH TEOMETPUYECKUX 3aad.

Bnagers noHsTusiMu npeoOpa3oBaHus Mojo0us, COOTBETCTBEHHBIX JIEMEHTOB
noo0ubIX ¢uryp. Ilonbp3oBarbcsi CBOMCTBAMHU MOMOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYUCIIATH JUIMHBI U HAXOAUTh YIVIbI Y MOAOOHBIX ¢uryp. I[lpumeHsts
CBOMCTBA TOJAOOMS B TMPAKTHUECKUX 3a7adax. YMETh MPUBOAUTH MPUMEPHI
NOJIOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.

[Tonb30BaThCsl TEOPEMaMU O MPOM3BEACHUN OTPE3KOB XOP, O MPOU3BEIACHHUH
OTPE3KOB CEKYIIHX, O KBaIpare KacareIbHOM.

[Tonb3oBaTbcsi BEKTOpaMU, MOHMMATh MX TEOMETPUYECKUN M (DU3MYECKUid
CMBICJI, TPUMEHSATh MX B PEHICHUH TeOMETPUUYECKHX U (U3MUYECKHX 3ajad.
[IprMEHATH CKAISIPHOE MPOU3BEACHUE BEKTOPOB U1 HAXOXKIACHUS JIMH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOPAMHAT HA IINIOCKOCTH, IIPUMCHATDH €TI0 B pCIHICHUU
rCOMETPUYCCKUX U NPAKTUICCKUX 3a1a4.

BJ'Ia,Z[CTI) MNOHATHAMHA IIPABUJIBHOIO MHOI'OYI'OJIbHUKA, TJIWMHBI OKPYXKHOCTH,
MJIMHBI AYTHU OKPYKHOCTHU H paI[I/IaHHOﬁ MCPEBI yIUlia, YMETh BbBIYUCIIATH ILJIOIIAAb



Kpyra 1 €ro YaCTEH. HpI/IMGH}ITL INOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aa4ax.

Haxomutes ocu (WM LEHTPHI) CUMMETPUU (PUTYpP, TMPUMEHATH IBUKCHUS
IIJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh TIOMyYCHHBIC 3HAHWSA HA MPAKTUKE - CTPOUTh MaTeMaTUYECKHE
MOJIEIIH JIJIS 3a]1a4 peajbHOU JKU3HHU M MIPOBOIUTH COOTBETCTBYIONINE BHIYMCICHUS
C TpPUMEHEHUEM TIOAO0MS M TPUTOHOMETPUYCCKUX (PYyHKIUH (TONB3YsACh, THAC
HEO0OXO0IMMO, KaJIbKYJISITOPOM ).

denepasbHas padoyass mporpaMmma y4e0HOro kypca ''BeposiTHOCTH M
craTucTUKa" B 7 - 9 Ki1accax (zaJjiee COOTBETCTBEHHO - MPOrpaMmma y4eOHoro
Kypca ""BeposiTHOCTb M CTATHCTUKA', y4eOHBbIH KYpC).

[losscHuTEIBbHAS 3alKCKa.

B coBpemenHoM 1nudpoBOM MHpe BEpPOATHOCTb M CTAaTUCTHUKA MPUOOpETaIoT
BCE OOJIBIITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUSI MPAKTUUECKUX MPUIIOKEHUH, TaK U
X POJM B 0Opa3oBaHUM, HEOOXOIMMOM KaKJoMy ueloBeKky. Bo3zpacTtaeTr uymciio
npodeccuii, mpu OBIaJCHUU KOTOPLIMU TpeOyeTcs Xopoiiiasi 0a30Bas MOJTOTOBKA B
00J1aCTH BEPOSITHOCTU M CTAaTUCTUKH, TaKasl MOJATOTOBKA Ba)KHA JIJISL TIPOJIOJKEHUS
oOpazoBaHus U JJIsl yCHENTHON mpodeccuoHanbHON Kapbephl.

Kaxxplii 4emoBeK MOCTOSIHHO NMPUHUMACT PElIeHUs] Ha OCHOBE UMCIOIITUXCS Y
HEro JaHHBIX. A 11T 000CHOBAHHOTO MPHUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTAaTKa
WM W30bITKa MHGOPMAIIMA HEOOXOAMMO B TOM YHCJIE XOpOIIo c(hopMHUpOBAHHOE
BEPOSTHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

NMeHHO T1Oo3TOMYy OCTpPO BCTajda HEOOXOIMMOCTh C(HOPMUPOBATh Y
oOyJarormmxcsi PyHKIIMOHATBEHYIO TPAMOTHOCTD, BKITIOYAOIIYIO B C€0s1 B Ka4eCTBE
HEOTHEMJIEMON  COCTAaBISIONICH yMEHHWE BOCIPUHUMATh M KPUTHYECKHU
aHAJIM3UPOBATh HHPOPMAIIHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peajbHBIX MPOLECCOB U 3aBUCHUMOCTEH,
IPOU3BOAUTD MPOCTEHIIINE BEPOITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4E€OHOM Kypce€ C OCHOBHBIMHU MpPUHLUIIAMU cOOpa, aHAIM3a U
NPEICTaBICHUs JAHHBIX W3 Pa3iMuYHBIX cdep XKU3HU OOIIecTBA U TOCYIapCTBa
npuoOuiaeT oOyyarolmuxcsi K OOIIEeCTBEHHbIM HHTepecaMm. HM3yueHue OCHOB
KOMOMHATOPUKH pa3BHUBaeT HABBIKM OpTraHW3alMK Tiepedopa W MOojacYeTa dYucia
BapUaHTOB, B TOM YHUCJIE B MPUKIATHBIX 337a4ax. 3HAKOMCTBO C OCHOBAaMH TEOPHUHU
rpadoB co3zmaeT MaremMaTuyecKkuii pyHAaMEHT [l (POPMUPOBAHUS KOMIIETEHIIUHN B



oOnacty MHPOPMATUKU U HUQPPOBBIX TEXHOJOTUH. [IpU M3ydeHUM CTATUCTUKHU U
BEPOATHOCTH OOOTAIIAIOTCS MPEJICTaBICHUsS OOYyYarOIIMXCSd O COBPEMEHHOMN
KapTHMHE MHpa M METOJax €ro HccieloBaHus, (OpMHpPYeTCS MOHUMAaHHE POJU
CTaTUCTUKU KaK UCTOYHHUKA COIIMAILHO 3HAUMMOM MHGOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIICHUSI.

B cooTBeTcTBHM ¢ NaHHBIMH IIEJSIMH B CTPYKTYpe IMPOTPaMMbl y4eOHOTO
Kypca "BepoaTHOCTh U CTaTUCTHUKA" OCHOBHOIO OOIIEro oOpa3oBaHUs BBIICIICHBI
CIeNyIOIINE cojepkarebHO-MeToaudeckue JuHuM: "[IpencraBieHue MaHHBIX U
onucarenbHas cratuctuka', "BeposTtHocTh", "DnemMeHThl KOMOWHATOPHUKHU'",
"BBenenue B Teopuio rpadon".

Conepxxanue nmuanM "llpencraBneHne NaHHBIX U ONHKCATENIbHAS CTATHCTUKA"
CIIy’)KUT OCHOBOM Ui (POPMHpPOBAHMSI HABBIKOB PAOOTHI C HHpOpMAlMEW: OT
YTeHUs W MHTEpHpeTauud HWHPOpMaIMK, NPEICTaBICHHON B Taliuuax, Ha
auarpamMmax M rpadukax, A0 cOopa, IpeNCTaBICHUS W aHalu3a JaHHBIX C
UCIIOIb30BAHUEM CTAaTUCTUYECKUX XapaKTepUCTHK CPEIHUX U pPACCEUBAHMA.
Paboras ¢ paHHBIMH, OOy4YarOIIMECS y4daTcs CUYUTHIBATb U HHTEPIPETHPOBATH
JaHHBIC, BBIIBUIaTh, apIryMEHTHUPOBATh U KPUTHUKOBATH IMPOCTEUIIHNE THUIIOTE3BI,
pPa3MBIIUIATh HaJ (aKTOpaMy, BBI3bIBAIOLIMMU W3MEHYMBOCTb, M OLEHUBATh MX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJIMYHUHBI U ITPOLECCHI.

NHTYUTHBHOE TPEACTABICHUE O CIYYaHONW W3MEHUYMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEM W TEHJICHUMHA CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM IS
V3YUYCHUSI TEOPUU BEPOATHOCTEW. bosbiioe 3HaUYEHHME HUMEIOT NPAKTUYECKHE
3aJ1aHusl, B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOZEIISIMH.

[TonsTrie BEPOATHOCTHM BBOAMTCSA KAaK Mepa NpaBAomnofoOusi Cly4yalHOro
coObitus. Ilpm wu3ydyeHnn ydeOHOro Kypca oOOydaroIIMecs 3HAKOMSTCS C
MPOCTECUIIMMH  METOJAMU  BBIYMCIICHUA  BEPOSATHOCTEM B CIIyYaWHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH VCXOJaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, TIO3BOJIIONIMMH CTABUTh M PEIIaTh 00Jiee CIIOKHBIE
3amaud. B ydeOHBIN Kypc BXONAT HadajlbHBIC TPEACTABICHHUS O CIIyYaHBIX
BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarOUIMXCS C
MHOXKECTBAMHU U OCHOBHBIMU OTEpAlMIMHU HaJ MHOXKECTBAMH, PacCMaTpUBAIOTCS
npUMEpPbl MPUMEHEHHUS NJIs peUIeHUs 3a/1ad, a TakKe HCIOJIb30BaHUS B JAPYTUX
MaTeMaTHYeCKUX Kypcax U y4eOHbIX peaMeTax.

B 7 - 9 xnaccax uzyuaetcsi yueOHbINA Kypc "BeposTHOCTh M cTaTHUCTHKA'", B



KOTOPBIN BXOAAT paszaeinsl: "IIpencraBneHne JaHHBIX U ONMCATENbHAs CTaTUCTUKA",
"BepositHocTh", "OnemenTsl komOuHaTopuku', "BBeaenue B Teoputo rpados".

OOmiee ymucIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUsI y4eOHOro Kypca
"BepositHocTh U ctatuctuka”, - 102 yaca: B 7 knacce - 34 yaca (1 gac B Hezenio), B
8 kimacce - 34 gaca (1 gac B Hezmeno), B 9 kimacce - 34 yaca (1 4ac B Hezielno).

Conepxanue oOyueHus B 7 Kiacce.

[IpencraBnenue AaHHBIX B BHUJI€ TAOIUI, JUarpamMm, rpadukoB. 3anojiHEHUE
TaONMIl, YTCHHWE M TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIX). UTeHue rpadukoB peanbHbIX nporeccoB. M3pneuenne napopmanuu us3
JUarpamMm H TaOluIl, KCTIOJIb30BaHNE U HHTEPIPETaIns JaHHBIX.

OnucarenbHasi CTaTUCTHKA: CpelHee apudMeTHYecKoe, MeIuhaHa, pa3Max,
HauOoNbIlICE M HAaWMEHbBIEE 3HAYCHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYHUBOCTH.

Crny4daiiHbI SKCIIEpUMEHT (OMBIT) W cliydaiiHoe coObiThe. BeposiTHOCTh U
yacToTa. Posib ManoBEpOSTHBIX U MIPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oOmiectBe. MoHeTa U UrpajabHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CreneHp BepuuHbl. Yucino pebep M cyMmapHas
creneHb BepmvH. [IpeacraBnenue o cBsa3Hoctu rpada. Lenu u nmknsl. Iyt B
rpadax. O0xon rpada (sinepoB myth). [lpencraBnenne 00 OpPUEHTUPOBAHHOM
rpage. Pemenue 3a7a4 ¢ moMmonibio rpagos.

Conepsxanue oOydeHus B 8 Kitacce.
[IpencraBiieHre JaHHBIX B BUE TaOJHMII, JUarpaMm, rpauKoB.

MHOX€ECTBO, JJIEMEHT MHOXECTBA, NOAMHOXeCTBO. Ornepauuu  Haj
MHOXECTBaMH: OObeAUMHEHUE, TepeceueHue, aomnojHeHue. CBoiicTBa omeparui
HaJl MHOXECTBAMHU: IEPEMECTUTEIBLHOE, COYETATEeIbHOE, pPaCHpPEeAeIUTEIBLHOE,
BKJItOUeHUsA. Vcrmosib3oBaHuWe Trpaduyueckoro TMPEACTaBICHUS MHOXECTB IS
OMMUCAHUSI PEATbHBIX MPOIIECCOB U SIBICHUH, TPU PEIICHUU 3a]1a4.

N3mepenue paccenBaHus AaHHBIX. J(Ucriepcust U CTaHIAPTHOE OTKIIOHEHUE
YHUCJIOBBIX HAOOpOB. /lnarpamMmma paccerBaHus.

DOneMeHTapHble COOBITUSI  ciaydaiiHoro ombiTa. CiiydaliHble  COOBITHSI.
BepositHocT  coObiTui. ONBITBI € PaBHOBO3MOXKHBIMH  AJIEMEHTApHBIMU
coObITusiMU. CiryuyaiiHblil BBIOOp. CBsI3b MEXKIY MajJOBEPOSTHBIMU M MPAKTUYECKH



AO0CTOBCPHBIMU COOBITHSIMH B IIpHUpoac, O6H_I€CTBC H HayKe.

HepeBo. CBoiicTBa [€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBAHHE
BUCSYEH BEPUIMHBI, CBSA3b MEXKJY UYMCIOM BEepUIMH M yuciaoM pedep. IlpaBuiio
YMHOX€eHUs. Pemenne 3anad ¢ momouspio rpagos.

[IporuBononoxueie coObiTusA. uarpamma Oiiepa. OObenIuHEHUE WU
nepeceyeHue coObituii. HecoBmecTHble  coObiTus. @DopMyna  CIIOXKEHUS
BEPOSATHOCTEN. YCiIOBHasi BeposATHOCTb. IIpaBuio ymHoxeHus. HeszaBucumbie
cobeiTus. IlpencraBieHue skcnepuMeHTa B BHUJAE JepeBa. PemieHue 3agad Ha
HAXOXKICHUE BEPOATHOCTEH C IOMOIIBIO JEpPEBa CIYy4alHOIO JSKCIEPHMEHTA,
auarpamm Ouniepa.

Conepsxanue oOydeHus B 9 kiacce.

HpeI[CTaBJIeHI/IG JaHHBIX B BHAC Ta6J'II/I]_I, auarpamm, Fpa(bI/IKOB,
HHTCPIIPCTAllA JAHHBIX. YreHue u IIOCTPOCHHUC Ta6JII/II_[, Aquarpamm, Fpa(l)I/IKOB I10
PCaJIbHBIM JaAHHBIM.

[lepectanoBku u (akropuan. CoueraHusi U 4yucio coueraHuil. TpeyroibHuk
[Tackansa. Pemenue 3a1a4 ¢ UCMIOJIB30BAHUEM KOMOMHATOPHUKHU.

I'eomeTpuyeckast BeposTHOCTh. Cily4ailHblid BBIOOp TOYKM M3 (UTYpHl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPY>KHOCTH.

UcnbiTanue. Yenex u Heynada. Cepust ucnbiTaHuil 7o nepBoro ycrnexa. Cepust
ucneiTanuit bepuysmum. BeposTHoCTH cOOBITHIA B cepun UCTIbITaHUN bepHyrim.

CnyyaiiHasg BeIWYMHA W pacHpelesieHHe BeposiTHOCTeld. Maremarnueckoe
OXKHuJaHue U jaucnepcusa. IIpuMepbl  MareMaTM4yecKoro  OXKMAAHUA KAk
TEOPETUYECKOTO CPEAHEr0 3HAUYCHMS BEIWYMHBI. MareMaTruyeckoe OXUIaHuE U
JOUCIIEPCHST  CIy4allHOM BEJMYMHBI "4HMCIO YCHEXOB B CEPUM MCIBITAHUU
bepnynaun".

[Tonstue o 3akoHe OoyblIUX yKcen. M3MepeHrne BepOsSTHOCTEH C MOMOIIBIO
yacToT. Porb 1 3HaYeHME 3aKk0HA OOJIBIIIUX YHUCEIT B IPUPOJIC U OOIIECTRBE.

[IpenmeTHBIE  pe3ynbTaThl  OCBOGHUA MNPOTpaMMbl  y4eOHOTO  Kypca
"BepogaTHOCTh U cTaTuCTUKA".

[IpenmeTHBIC pe3yibTaThl OCBOCHUS IMPOTrpaMMbl YYeOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce.



Yurate uHpOpMALMIO, MPEACTABICHHYIO B Taliuuax, Ha Juarpammax,
NPEICTaBIATh JaHHBIE B BUJE TaOMUI], CTPOUTH AMArPaMMBbI (CTOJIOMKOBBIE
(cronmbuarblie) ¥ KPYTOBBIE) [0 MACCUBaM 3HAYCHUU.

OmnuceiBaTh u HHTCPIIPECTUPOBATDH pPCaJIbHBIC YU CJIOBBIC JaHHBIC,
MMpCaCTaBJICHHLIC B T3.6J'II/IHaX, Ha JuarpaMmax, Fpa(i)I/IKaX.

Wcnonb3oBarh [JIsi ONMHUCAHUS JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTHUKU:
cpenHee apudMeTHyeckoe, MeauaHa, HauOoJblllee W HaWMEHbIee 3HAYCHUS,
pa3max.

NmeTp mpencraBieHue O CIlydalHOM W3MEHYMBOCTH HA IPUMEpPAX IIEH,
(U3MYECKUX BEJIMYUH, AHTPONOMETPUYECKUX HaHHBIX, UMETh MPEACTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS IMPOTrpaMMbl Yy4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

W3Bnexkath U 1peoOpa3oBbIBaTh MH(POpPMAIMIO, IPEICTAaBICHHYIO B BHUJE
TabIuL, AUarpaMM, rpaduKoB, MPEACTABIATh JaHHbIE B BUJIE TAOIMI, 1UarpaMM,
rpauKOB.

OnuchiBaTh JTaHHBIE C TMOMOIIBIO CTAaTUCTUYECKUX TIOKa3zarenen: CpeaHux
3HAYEHUM U Mep paccerBaHusl (pa3max, TUCTIEPCHs U CTaHaPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAUCHWM M 9YaCTOTHI COOBITHI, B TOM YHUCJIE 10
pe3ysbTaTaM U3MEPEeHUN M HaOIOIECHUM.

Haxonuth BepOsSTHOCTH CIy4ailHBIX COOBITHI B OMbBITaxX, 3Has BEPOSTHOCTU
DIIEMEHTAPHBIX COOBITUI, B TOM YHCIE B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBarh rpaduueckre MOJAEIH: JIEPEBO CIy4YallHOIO JKCIEPUMEHTA,
arpaMMbl DiJiepa, YuciaoBast mpsmast.

OHepI/IpOBaTB ITOHATUAMMU.: MHOXXCCTBO, IIOAMHOXKECTBO, BBITTIOJIHATH
orcpaliid Haad MHOXKCCTBAMM: O6T)CI[I/IHGHI/IG, MEPCCCUCHUC, TOIIOJIHCHUC,
MNCPCUUCIIATD 3JICMCHTBI MHOXKCCTB, IIPUMCHATDH CBOMCTBA MHOKECTB.

Hcnonb3oBarh Tpaduueckoe NPEACTAaBICHUE MHOXKECTB M CBS3CH MEXKIY
HUMHM JIJI OTIMCAHUS MPOIIECCOB M SIBJICHUM, B TOM YHCJIE TP PEIICHUM 3a]a4 U3
JPYTUX YUYEOHBIX MPEIMETOB U KyPCOB.



IIpenMeTHbIE pe3ysbTaTbl OCBOEHUS NMPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekarh u mpeoOpa3oBbIBaTh HMHQPOPMAIMIO, TPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHHWKAX B BHJE TaONWIl, AWarpamMm, TpadukoB, TPEICTaBISATH
JIaHHBIC B BUJIE TAOJIUII, TUarpaMM, rpa)uKoB.

Pemarp 3aJa49 OPraHHU30BAHHBIM nepe60p0M BApHUAHTOB, a4 TaKXC C
HCIIOJIBb30BaAHUCM KOM6I/IHaT0pHI)IX IMpaBHJI U MCTOOOB.

HMcnonp30oBark oOnucareiabHbIC XAPAKTCPUCTUKU OJII MACCUBOB YHCJIOBBIX
JAaHHBIX, B TOM YHUCJIC CPCAHNUC SHAYCHWA U MCPbI paCCCUBAHM.

HaxonuTh 4acTOThl 3HAUEHWM W 4YaCTOTHI COOBITHSI, B TOM YHUCIE TMOJIb3YSICh
pe3yJibTaraMy POBEICHHBIX U3MEPEHUN U HAOTIONCHUIA.

HaXOI[I/ITI) BCPOATHOCTH CﬂyqaﬁHLIX COOBITHH B HN3YUYCHHBIX OIIbITaX, B TOM
YUCJIC B OIIbITaX C PABHOBO3MOJKHBIMH 3JICMCHTAPHBIMHU CO6I>ITI/I$IMI/I, B CCPHAIAX
HCIBbITAaHUN A0 IICPBOTI'O YCIICXA, B CCPUAX HUCIBbITAaHUU BepHYHJII/I.

MMeTp mnpeAcTaBlIeHUE O CIy4YallHOW BEIWYMHE W O paclpenesieHun
BEPOSITHOCTEM.

NmeTr mpencrtaBieHue O 3aKOHE OONBIIMX YHCENT KAk O TIPOSBICHUHU
3aKOHOMEPHOCTH B CIy4YallHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEI B
pUPOJIE U OOIIECTBE.

B ¢denepanbHBIX W pErvoHANBHBIX MPOIEAypax OIEHKH KadyecTBa OOpa30BaHHUS
HCIIOJIb3YEeTCS TIepeueHb (KoAu(PHUKaTOp) paclpeeICHHBIX MO KjaccaM MpOBEPsSEMbIX
TpeOOBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHus 1 DJIIEMEHTOB COJIEP>KaHUS IT0 MaTeMaTHKe.
[IpoBepsiemble TpeOOBaHMS K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHOM
MIPOTPaMMBL.

[IpoBepsieMble AIEMEHTHI COAEPIKAHUSI.

TaoOmuma 11

[TpoBepsiembie TpeOOBaHMS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHOM MpOrpamMMsl (5 Ki1acc)



Kon
IPOBEPSEMOT
0 pe3yibTara

[IpoBepsiemMble IPEIMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM
o0Opa3oBaTesIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus

1

Yucsia v BEIYUCIIECHUS

1.1

[ToHnMaTh W MPaBWILHO YMOTPEOIATh TEPMUHBI, CBSI3aHHBIC C
HATypaJIbHBIMH YHUCIIAMHU, OOBIKHOBCHHBIMH H J€CSTHYHBIMU
IpoosaMu

1.2

CpaBHHBAThH | YIIOPSIIOYMBATH HATYypAJbHBIC YHCIIa, CPABHUBATH
B MPOCTEUIINX CIIy4asX OOBIKHOBEHHBIC JPOOH, NECSITHIHBIC
apobu

1.3

COOTHOCUTHh TOYKY Ha KOOPAMHATHON (YUCIOBOM) HpsSIMOM C
COOTBETCTBYIOIIMM €l YHCIOM W H300pakaTb HaTypaJibHbIE
YKCJIa TOYKAMHU Ha KOOPAMHATHON (YHCIIOBOM) MPSMOK

1.4

BeinonHATh  apupMeTHyecKre ACHCTBUS C HaTypaJbHBIMU
YUCJIaMH, C OOBIKHOBEHHBIMHU JPOOSIMU B IPOCTEUIINX CIIydasix

1.5

BrInonHATE NpOBEPKY, TPUKUAKY PE3YyJIbTaTa BEIYMCICHUN

1.6

OKpyIIsiTh HaTypaJIbHBIE YHCIIA
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2.1

Pemars TekcToBble 3amauv apu(PMETUYECKUM CIIOCOOOM M C
IIOMOIIBI0  OPraHM30BAaHHOTO KOHEYHOIo Iepedopa  Bcex
BO3MOXHBIX BAPUAHTOB

2.2

Pemars 3aJa4yr, CcoacpKalue 3aBUCUMOCTH, CBA3bIBAIOIINC
BCIIMYMUHLBI: CKOPOCTb, BpEMs, PaCCTOAHUC, LCHA, KOJIUYCCTBO,
CTOUMOCTD

23

Hcnonw3oBarh KpaTkue 3arucH, CXeMbl, TaOIHUIbI, 0003HAYCHUS
IIpY PELICHUM 3a/1a4

2.4

ITonw30BaTbCss OCHOBHBIMM CAMHHULIAMHU H3MCPCHUA: I1CHBI,
MAacCChbl, PaCCTOAHHA, BPEMCHH, CKOPOCTH, BBIpAXaTb OJHHU
CAWHUIIBI BEIMYHUHBI YCPEC3 IPYTrrUc

2.5

HBBJ’ICK&TB, AHAJIM3UPOBATD, OLICHHUBATh I/IH(I)OpMaIII/IIO,




NPEICTaBICHHYI0O B Ta0nuie, Ha CTOI0YaToOd Jauarpamme,
MHTEPIIPETUPOBATh TMPEACTABICHHBIE JaHHbBIC, HCIOJIb30BaTh
JaHHBIC [IPU PELICHUHU 3a7a4

Hansannas reomerpus

3.1

ITonp30BaTbCsi TEOMETPUYECKUMU TOHATUSAMM: TOYKA, NpsMasd,
OTPE30K, Jy4, yT0JI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPyT

3.2

[IpuBonuTh TpUMEpPHl  OOBEKTOB  OKPYXKAIOIIETO  MHpA,
uMeroX (HopMy U3y4EHHBIX TEOMETPHUECKHUX QUTYP

33

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yINIAMM: BEPILMHA
CTOpOHA; C MHOIOYIOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA,
IMaroHallb; C OKPYKHOCTBIO: paguyc, AMAMETP, LIEHTP

34

MN3o0pakaTh  M3ydeHHBIC TreoMeTpudeckue (urypesl Ha
HEJIMHOBAHHOW M KJIETYaTOH OyMare C IOMOINBIO IHUPKYIS
JINHEUKU

3.5

Haxonute 1ivHBI OTPE3KOB HENOCPEICTBEHHBIM U3MEPEHUEM C
IIOMOLIBIO JIMHEMKH, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI,
CTPOUTH OKPY’KHOCTh 33JJaHHOTO pajuyca

3.6

Hcnonb30Bare CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA,
KBaJpara Uil WX NOCTPOCHUS, BBIUYHUCICHUSA IUIOIIAAA U
rnepumerpa

3.7

BeluuciaTe nepuMeTp M IUioniaab KBajapara, MpsMOYTOJbHUKA,
(Guryp, COCTaBIEHHBIX W3 MPSIMOYTOJbHUKOB, B TOM YHCIIE
¢Guryp, n300paxeHHbIX Ha KJIET4YaTol Oymare

3.8

ITonp30BaThCs OCHOBHBIMH MCTPHUUCCKUMH CIMHHNIaMn
U3MCPCHHA OJIMHBI, INIOIIAAX; BbIpa’XaTb OAHHM CAWMHHUIIBI
BCJIMYMUHBI 4EPE3 APYTUC

3.9

PacrnioznaBarb napajiieIenunes, KyO, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPIIIMHA, PeOPO, TpaHb, H3MEPEHUS; HAXOIUTh
U3MEpPEeHUS Tapajuiesienunena, Kkyoa

3.10

Boruucnate o0bem KyOa, mapajuiesenunena 1o 3aJaHHbIM
M3MEPEHUSM, TTOJTh30BAThCS €IMHUIIAMH U3MEPEHHS 00beMa




311 Pemate HecnokHbIE 3aa4d HAa HM3MEPEHHUE TE€OMETPUUYECKUX
' BEJIMYMH B IPAKTHUECKUX CUTYaIHIX
Tabmuna 11.1
[IpoBepsiemble 3MEMEHTHI cofiepKaHus (5 Kiacc)
Kon [IpoBepsieMblii AIEMEHT COAEp KaHuUs
1 HarypasnbHble uncnia u Hysb

HarypanbHoe wumcno. Pan wHarypansnbix uwmcen. Ywmcno 0.
1.1 |H300paxkeHrne HaTypaJlbHbIX 4YHCEJI TOYKAMHU Ha KOOPIMHATHOM
(4ucnoBoil) mpsMoi

12 [TosuumonHasd  cucrteMa  cuucieHus. PumMmckas — Hymepanws.
' JlecsaTruuHas cucTeMa CUUCIICHUS

13 CpaBHeHrE HATypalbHBIX YHCEI, CPABHEHUE HATYpPAJIbHBIX YUCEI C
' HyJIeM. OKpYIJIEHHE HAaTypaJbHbBIX YHACEI

CnoxxeHue, BBIUUTAHUE, YMHOXKEHUE U JIEJIEHUE HAaTYpPaJIbHBIX YHCEIL.
CBONMCTBO HyJIS NPHU CIOKEHUM, CBOWCTBA HYJS W E€IWHHULBI IpU
1.4 |ymHoxeHnu. IlepeMecTuTEnpHOE M COYETATENBHOE  CBOWCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHHsI, PacCIpeleIUTeIbHOE CBOMCTBO
(3aKOH) YMHOXXCHHS

15 Hcnonp3oBanue 6YKB JJIA 0003HaYECHNSI HEM3BECTHOIO KOMITOHEHTA U

3aMKCH CBOWCTB apu(PMETHUECKUX JICHCTBHIM

JlenuTenu W KpaTHbIE YUCIa, pa3joKeHne Ha MHokuTenu. [Ipocteie u
1.6 |cocrtaBHble uncina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

CrernieHn ¢ HaTypaJbHBIM I1OKa3aTCJICM. 3anuch yncia B BHUJC CYMMBbI

1.7

pa3pAIHBIX CIIAaracMbIX

YucnoBoe  BbIpaxkeHUE. BbIUMCIEHME  3HAYEHUHW  YMCIIOBBIX
18 BBIPAKEHUM, TOPSIOK BBINOJHEHUS NeUCTBUM. Mcmonp3oBaHue mnpu

BBIUMCIICHUAX T[EPEMECTUTEIIbHOIO W  COYETATEIBbHOTO CBOMCTB
(3aKOHOB) CIJIOKEHUSI U YMHOXKEHUS, PacCHpEIEeIUTEIbHOIO CBOMCTBA




YMHOXECHUS

Hpobu

2.1

[IpencraBnenne o ApoOM Kak CHOCOOE 3alMCH 4YacTU BEIUYUHBI.
OObikHOBeHHbIE JpoOK. IlpaBuibHBIE W HEMpaBWIbHBIE JpOOU.
CwmemanHas ApoOb, MPECTABICHUE CMEIIaHHOW JpoOu B BHUIE
HEMpPaBWJIBHOM JpoOM H BBIJACICHUWE IIEJIOM YacTH 4YuciIa U3
HENpaBWIbHOU pobu. M3o00pakenue apodel ToukaMu Ha YHUCIOBOMN
IIPSIMOU

2.2

OcHoBHOe cBoMcTBO apobu. Cokpamenue npoOei. IlpuBenenue
IpoOu K HOBOMY 3HaMeHarelno. CpaBHeHHE ApoOeit

2.3

CrnoxxeHue W BblUMTaHUE IpoOed. YMHOXKEHHE U JieJieHue JpoOeH,
B3aMMHO-00paTHbIe Ipoou. HaxoxkaeHue yacTu 1esoro U 1eaoro mo
ero 4acTu

2.4

JHecsatuyHas 3anuch apooOeit. [lpenacrapneHue AecATUUHON JIpoOU B
BHUJIE OOBIKHOBEHHOW. M300pa)keHue AECATUYHBIX NIPOOEH ToukaMu
Ha YUCIOBOM npsiMoil. CpaBHEHHUE IECATUYHBIX Ipo0Oei

2.5

Apudmernueckue NEUCTBUSA C JECITUUYHBIMU JIpo0siMu. OKpyIieHue
JNECATUYHBIX Opo0eit
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3.1

Pemenue TekcTOBBIX 3a71a4 apuMETHUYECKUM CIIOCOOOM

3.2

Pemenue norumdeckux 3agay. Pemienuwe 3amad nepedOpoM  Bcex
BO3MOXKHBIX BapHaHTOB. Vcnonb30BaHue MU pEIICHUH 3a/1a4 TaOIuI]
U CXeM

3.3

Pemienne 3amad, coaepxamux  3aBUCUMOCTH,  CBSI3bIBAIOIIME
BEJIMYUHBI: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb. EJIWHHMIIBI M3MEpeHHS: MacChl, o00beMa, IICHBI,
paccTtosiHusg, BpeMEHHU, CcKopocTh. CBsI3b MEXAy €AUHUIAMU
U3MEPEHUS KaXI0W BETUYNHBI

3.4

Perrenrie 0CHOBHBIX 3a71a4 Ha IPpOOH

3.5

[Ipencrapnenue faHHBIX B BUAE Ta0JIHUII, CTOJIOYATHIX AUArpPaMM

HaI‘JI}I,Z[HaH reoMeTpus




Harnsgaeie npencraBneHus o ¢urypax Ha IDJIOCKOCTH: TOYKa,
4.1 |mpsiMasi, OTPE30K, JIy4, yToJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb,
Kpyr. Yrou. [Ipssmoit, OCTphIi, TyIIOW U Pa3BEPHYTHIN YIJIbI

JInuHa oTpe3ka, METPUYECKHE EIWHMIBI JUIMHBL. JlnMHA JOMaHOW,
4.2 |mepuMeTp MHOTrOyroJibHHKa. V3MepeHue M MOCTPOECHHE YIVIOB C
IIOMOIIBIO TPAHCIIOPTUPA

Harnsigaele  nmpeacrtaBineHuss o urypax  Ha  IUIOCKOCTH:
4.3 |MHOTOYIOJIbHUK, TMpPSMOYTOJbHUK, KBaJApaT, TPEYIrOJbHHUK; O
paBeHCTBE QUIyp

N300paxxenne @uryp, B TOM 4YHCI€ Ha KIeT4yaTod Oymare.
44 [TocTtpoenune koH(puUrypauuii U3 4YacTed NPsMOM, OKPYKHOCTHU Ha
) HEJIMHOBAHHOMU U KjieTyaroit Oymare. Vcnonb3oBaHrue CBOMCTB CTOPOH

" YITIOB IIPAMOYT'OJIBHHUKA, KBaJApaTa

[Tmomaar NpsSAMOYTroJibHUKA M MHOTOYTOJIBHUKOB, COCTABJIICHHBIX W3
4.5 |NpSAMOYTOJBHUKOB, B TOM 4YHucie GUryp, HU300paKEHHBIX Ha
KJeT4yaroit Oymare. EnMHUIIBI U3MEpEHUS TII0Ia 1

Harnsoaeie  mpeacTaBieHWS O  MPOCTPAHCTBEHHBIX  (purypax:
IPSIMOYTOJIbHBIT napajuie’enumnesn, Ky0, MHOTOTPaHHUKH.
4.6 |M300paxeHne MNPOCTEHIIMX MHOTOTpaHHUKOB. Pa3BepTku kyba wu
napaymenenunena. Cozmanue Mojeeil MHOTOIrpaHHUKOB (13 Oymard,
MTPOBOJIOKH, TUTACTUIIMHA U IPYTUX MAaTePHAIIOB)

OO6beM  TPSAMOYTOJILHOTO  Tapajuienenunena, kKyba. EauHuip

4.7
U3MEpeHUs 00beMa
Tabmuma 11.2
[TpoBepsiembie TpeOOBaHUS K pe3ysIbTaTaM OCBOEHUSI OCHOBHOM
o0pazoBaTeIbHON MTpOrpamMMsI (6 Kiacc)
Kon IIpoBepsieMble MpeIMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM

IIpOBEPsIEMOT | 00pa30BaTEILHOM IPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHuUs
O pe3yJbTara

1 Yucra v BEIYUCITIEHUS




1.1

3HaTh U TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMHU BUIAMHU
yucenl M crnoco0aMM WX 3alucd, NEpPeXoauTh (eclu 3To
BO3MOJKHO) OT OJTHOHM (POPMBI 3aIIMCH YHCIIa K APYTroi

1.2

CpaBHI/IBaTB H ynopssaoiuBarb OCJIbIC YUCIA, OOBIKHOBEHHbBIC U
ACCATUYHBIC I[pO6I/I, CpaBHUBATbL YHCJIa OJHOIO0O MW Pa3HBIX
3HAKOB

1.3

BBIHOJIHHTB, coucrada yYCTHBIC MW IIMCbMCHHBIC IIPHUCMBI,
apI/I(l)MeTI/I‘IeCKI/Ie I[CP'ICTBI/Iﬂ C HarypaJdbHbIMU W LCJIBLIMA
quciaMu, OOBIKHOBEHHBIMU )51 AJCCATUYHBIMUA I[pO6HMI/I,
IMOJIOKHUTCIIBHBIMU 1 OTPHUIATCIIbHBIMH YHUCJIAMHU

1.4

BpuncnsaTh 3HaYEHUsS YHCIOBBIX BBIPAKCHUH, BBITIOIHATH
IPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCIICHUM, BBIITOJIHATH
npeoOpa3oBaHusl YKCIOBBIX BBIPAKEHHM HAa OCHOBE CBOMCTB
apu(pMETUYECKUX ACUCTBUI

1.5

OprrHHTB OCJAbIC 4YHUCIa KN JCCATHUYHBIC I[pO6I/I, HaXOaNTb
HpI/I6JII/I)KeHI/ISI YHUCCII

1.6

CooTHOCHTH  TOYKY HAa  KOOPAWMHATHOM  MHpsAMOU  C
COOTBETCTBYIOLIUM €M YMCIIOM U N300pa)kaThb YMClia TOUKaMH Ha
KOOPJIMHATHOM MPSAMOM, HAXOAUTh MOIYJIb YUCIIA

1.7

COOTHOCUTHh TOUYKY B MNPSIMOYTOJBHOM CHCTEME KOOPAMHAT C
KOOpPAWHATAMU 3TOM TOYKHU

1.8

OkpymiTh 1eNble 4YHClIa U JECSITHYHbIE APOOH, HAXOAUTh
MPUOTMKEHUS YU CEIT

YucnoBble 1 OyKBEHHBIE BBIPAKEHUS

2.1

I[lonumars u yrIOTpC6J'I$ITB TCPMHHBI, CBA3AaHHBIC C 3allMChIO
CTCIICHN 4YHCJId, HAXOAWTHb KBaApaTr H Ky6 quciia, BBIYUCIIIATH
3HA4YCHUS YU CIIOBBIX BBIpa)KCHI/Iﬁ, coacpKammx CTCIICHU

2.2

ITonp30BaThCs I[IpU3HaAKaMH ACINMOCTH, pacKiiaabIBaTb
HaTypaJbHBIC YHUCJIa Ha IIPOCTBIC MHOKHUTCIIN

2.3

[Tonp3oBarbecst  MacmTaboM, COCTABIATh — MPOMOPIUU U
OTHOIIEHHUS




2.4

Ucnonp3oBarh OykBBI yisi 0003HAYCHHUS YHCEN TPHU 3aMUCH
MaT€MaTUYECKUX  BBIPAXKEHUM,  COCTaBISATb  OyKBEHHBIE
BBIpOKEHUA U (QOpMYJbl, HAXOJUTh 3HAUCHUS OYKBEHHBIX
BBIPAKECHU U

2.5

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Permenue TeKCTOBEIX 3a/1a4

3.1

Perrare MHOTrOIIAaroBbIC TEKCTOBBIC 3adauyd apH(PpMETHUECKHM
crrocoooM

3.2

Pemars 3a1a4u, CBSA3aHHbIEC Cc OTHOLLIEHHEM,
[IPOIOPLHUOHAIIBHOCTBIO BEJIWYUH, IPOLEHTAMH, pPEIlarb TPHU
OCHOBHBIE 33/1a4M Ha IPOOU U IPOLIEHTHI

33

Pemare 3amaun, copepkaliyue 3aBUCUMOCTH, CBSI3bIBAIOIIME
BEJIMUMHBI: CKOPOCTb, BPEMs, PACCTOSAHHUE, IICHY, KOJIMYECTBO,
CTOMMOCTb, TIPOU3BOAUTEIBHOCTh, BpeMs, 00BbeM pabOTHI,
UCTIONB3Ysl apu(pMETUUECKUE JEHUCTBUS, OLICHKY, NPUKUAKY;
MOJIb30BaThCSl  €IMHUIIAMU  U3MEPEHHUS  COOTBETCTBYIOIIUX
BCITUYHNH

3.4

CocTaBiiaTh 6yKBCHHBIC BBIPAKCHUSA 110 YCIIOBHUIO 3a1a4n

3.5

W3Bnekarp uHbOpMaIUIO, MPEACTABICHHYI0 B TaOnMIlax, Ha
JUHEHHOHN,  cTonO4aroil WM  KPYroBod  Juarpammax,
WHTEPIIPETHPOBATh TPEACTABICHHBIC JaHHBIE, HCIOIb30BaTh
JaHHBIE TIPU PEIICHUH 33139

3.6

[Ipencrapnars nHGOPMAIIMIO C TTOMOIIBIO TAOIHIL, JIMHEHHON U
CTOJI0YaTON AMarpamm

Harnmsinnast reomerpust

4.1

[IpuBomuTh TpUMEPHI  OOBEKTOB  OKPYKAIOIIETO  MHpA,
uMeIMX (OpMYy HU3YYCHHBIX TEOMETPUUECKUX IUIOCKHX U
MIPOCTPAHCTBEHHBIX duryp, pUMEPHI PaBHBIX u
CUMMETPUYHBIX (DUTYD

4.2

N300pakarh ¢ MOMOINIBIO MUPKYIIS, TUMHEHKH, TPAHCTIOPTHPA HA
HEJIMHOBAaHHOW M KJIeT4aTod Oymare W3y4YeHHBIE IIJIOCKUE
reoMeTpudyeckue GUrypbl M KOH(UTypaluu, CUMMETPUYHbIE




buryps

Ilonp30BaTbCcsi TEOMETPUYECKUMHU  MOHSATUSMH:  PABEHCTBO
4.3 Guryp, ciMMeTpHsi; UCIOIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETPHUEN: OCb CHMMETPHUH, IEHTP CUMMETPUU

Haxonute BenuuMHBI YINIOB HM3MEPEHUEM C  IOMOILIBIO
TPAHCHIOPTUPA,  CTPOUTH  yIIbl  3aJaHHOM  BEJMYMHBIL,
4.4 IIOJIB30BAaTbCsl NPU PEIICHUM 3a4ad I'PaayCHOW MEPOU YIVIOB,
pacrio3HaBaTh Ha 4YEpPTEXKax OCTPBIM, MPSIMOM, PA3BEPHYTHIM U
TYIIO! YIJIBI

Breraucnars HJINHY HOMaHOﬁ, NepuMETP MHOI'OYI'OJIbHUKA,
4.5 IMOJIB30BATLCA CAMHHULIAMU U3MCPCHHA IJIMHBI, BbIPAXKAaTb OJHHU
CAWHHNIBI UBMCPCHUA JJIMHBI UYCPC3 APYIUC

Haxonute, ucnone3ys 4yepTeKHbIE MHCTPYMEHTBI, PACCTOSHUSA:
4.6 MEKy IByMs TOYKAMH, OT TOYKH JI0 NPSIMOM, JUIMHY IIyTH Ha
KBaJPaTHOM CETKE

Brraucnsate IJIOIIA/Tb ¢uryp, COCTAaBJICHHBIX u3
MPSIMOYTOJIBHUKOB, VCIIOJIb30BATh pazOueHue Ha
47 NpsIMOYTOJIbHUKK, Ha paBHbIE (UTYpHI, TOCTpauBaHUE 10
' IPSMOYTOJIbHUKA, IOJIb30BAaTbCSl OCHOBHBIMHM  €AWHUIIAMHU
U3MEPEHHS IUIOIAAM, BBIPAXKATh OJHU E€AWHHULIBI U3MEPEHUS

IJIOLIAU Yepes3 Ipyrue

Pacno3naBarh Ha MOACISX M U300paKCHUSAX MUPAMHY, KOHYC,
4.8 IIAJIUHIP, WCIOJIB30BaTh TEPMUHOJOTHIO: BepIIMHA, pebdpo,
rpaHb, OCHOBAaHHUE, pPa3BEPTKA

49 N3o00paxarb Ha  KkjeTdyatod  Oymare  MNpsSMOYTOJIbHBIM
' napauIesIeuIne/I

410 Boruncnsate 00beM MpsIMOYTOJIBHOTO TNapajuienenunena, Kyoa,
' MOJIb30BaThCsl OCHOBHBIMU €IMHULIAMHU U3MEPEHUs 00beMa

411 Pemars HecnoxHBIC 3aJ1a4M Ha HAXO0XACHHUC I'COMCTPUUYCCKHX
. BCJIMYMH B IIPAKTUUCCKUX CUTyalIUAX

Tabmuma 11.3



[IpoBepsiembie eMeHTHI cofiepkanus (6 Kiacc)

Kon [IpoBepsieMblid 3JIEMEHT COACPKAHUS
1 Harypanbhbie uncia
Apudmernueckue JEHCTBHSA ¢ MHOTO3HAYHBIMH HATyPaJIbHBIMU
YU CJIaMU. Yucnossie BBIpaYKECHMUS, MOPAIOK JENUCTBUH,
1.1 |ucnonb3oBanue ckoOOK. Mcmonb3oBaHWE TIPU  BBIYUCICHUAX
MIEPEMECTUTEIIBHOTO W COYETATEIIbHOTO CBOMCTB  CIIOKEHUS H
YMHOXKEHHS, PACTPEICTUTEIBHOIO CBOMCTBA YMHOXKEHUS
1.2 |Okpyrnenue HaTypaJIbHBIX YUCET
13 JlenuTenu W KpaTHbIE YKCIIA, HAUMOOJBIIUN OOIMA HenuTens u
' HavMEeHblIIee 00111ee KpaTHOE. J[eTMMOCTh CyMMBI M IPOU3BEICHUS
1.4 |JlenmeHue ¢ oCTaTKOM
2 Hpobu
21 OObIkHOBEHHas1 JIpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue
' npo6eit. CpaBHEHUE U yIIOPSAA0YUBaHUE APOOEii
29 Pemienne 3ama4 Ha HAXOXJIECHHE YAaCTH OT LEJOTO W LEJIOro MO €ro
' yacTu. J[poOHOE YuCiI0 KaK pe3yibTar JeIeHUs
[Ipencrapnenue aecaTUUHON IpoOU B BUJIE OOBIKHOBEHHOUW ApoOHU U
2.3  |BO3MOXHOCTb TMpPEACTaBICHUS OOBIKHOBEHHOW JapoOuM B BHUIE
JECATUYHON
JlecsiTuuHbie TpoOU U MeTpUuecKkas cuctema mep. Apudmernyeckue
2.4 |OgedcTBUST U  YWCIIOBBIC BBIPAKEHHS C OOBIKHOBEHHBIMHM U
JECSITUIHBIMU APOOSIMU
)5 OtHomienue. /lenenue B TaHHOM OTHOLIEHUU. MacmiTad, nmponopuusi.
' [IpumeHenue nponopLuii Ipyu peLIeHUH 3a1a4
[Tonatue mnponeHTa. BeluncieHWe MNPONEHTAa OT BEIUYUHBI U
26 BEJIMYUHBI 10 €€ MPOIEHTY. BhIpakeHUE MPOIEHTOB IECATUYHBIMU
' npoOsimu. PereHue 3amad Ha TPOIEHTHI. BhIpakeHUE OTHOIICHUS
BEJIMYUH B MPOIEHTAX
3 [TonoxurenpHbIE U OTPULIATENBHBIE YHCIIA




3.1

ITonoxurenbHble M OoTpULATENbHBIE yncaa. Llensie uucna. Momyib
Yuciaa,  IEOMETpUYECKas  MHTEpIpeTanus  MOAYJs  4YuCIa.
N3o0pakeHne 4Ymcea Ha KOOpAWHATHOW mpsmoil. YwucioBbie
npoMexxyTku. CpaBHEHUE YUCET

3.2

ApudmeTrueckue IeHCTBUS C MOJOKUTEIBHBIMU U OTPHUIIATEIBHBIMU
YycIaMu
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[IpsamoyronbHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatsl
TOYKH Ha IUIOCKOCTH, abcuucca U opauHara. [locTpoeHue Touek u
(Guryp Ha KOOpJAUHATHOM MJIOCKOCTH

ByKkBEHHBIE BBIpaKEHUS

4.1

[Ipumenenue OykB mJig 3allUCH MaTEMaTHYECKUX BBIPAXKCHUN U
npemoxeHuid. CpoiicTBa apudMeTnueckux AcicTBUil. BykBeHHbIE
BBIDAXKEHUST W YMCJIOBBIE TOJICTAHOBKHA. DyKBEHHBIE paBEHCTBA,
HAXOXKJICHUE HEU3BECTHOTO KOMITOHEHTA

4.2

@opmynel, (GopMynBpl TIEepUMETpa H IUIOMIAAA TMPSMOYTOJBHHKA,
KBajpara, o0bema napaienenurnena u kyoa

Perienuie TEKCTOBEIX 3a/1a4

5.1

Pemenue TekcTOBBIX 337124 apuMETUYECKUM CIIOCOOOM

5.2

Pemenne normdeckux 3amad. PemeHme 3amad  mepeboOpoM  Bcex
BO3MOKHBIX BAPUAHTOB
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Pemienne 3amau, coaepKamuMx — 3aBUCHUMOCTH,  CBSI3BIBAIOIIUX
BEJIMYMHBI: CKOPOCTb, BpEMS, PpACCTOSIHWE, II€HA, KOJMYECTBO,
CTOMMOCTb, TIPOU3BOAUTEIHLHOCTD, BpeMs, 00beM paboThl. EnuHuIb!
U3MEPEHUS: MacCChl, CTOUMOCTH, PACCTOSIHHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €IUHUIIAMU U3MEPEHUS KaXK10W BEIIMUUHbI

5.4

Pemienue 3ama4, CBA3aHHBIX C OTHOLIEHUEM, MPOMOPLUHOHAIBHOCTHIO
BEJIMYMH, TMPOICHTAMU; PEIICHWEe OCHOBHBIX 3aJlad Ha JpooW u
MIPOLICHTHI

5.5

OueHka W TpUKKAKA, OKpymieHue pesynbrara. (CocTaBieHue
OyKBEHHBIX BBIPAKECHUI MO YCIIOBUIO 33]1a4u.

5.6

HpeI[CTaBHeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_I n JuarpamMm.




Cronbuarble tuarpaMmsbl. YTeHUE KPYrOBBIX AMArPaMM

6 Harnsignas reomerpust
6.1 Touka, mpsiMasi, OTPE30K, JIy4, YyTOJ, JIOMaHas, MHOTOYTOJIbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6. B3anmHoe  pacnonokeHue ~ IByX ~ OpSIMBIX HA  IUIOCKOCTH,
' napasuielibHbIE MPAMbIE, IEPIICHANKYIISIPHBIE TPSIMBIE
6.3 N3mepenue paccTosHUN: MEXIAy ABYMsS TOYKAMH, OT TOYKH JO
' OpsIMOM, UTMHA MapUIpyTa Ha KBaJIpaTHOM CETKe
6.4 |M3MmepeHne U NOCTPOEHUE YITIOB C MOMOIIBIO TPAHCIIOPTHPA
6.5 Bunpr TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, PSAMOYTOJIbHBIN,
' TYyHOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHU I
6.6 YerslpexyronpHuk. [IpsAMOYyroapHUK, KBaapar: MCIOJb30BaHUE
' CBOMCTB CTOPOH, YIJIOB, TMaroHajei
N3o00paxenne reoMeTpuyeckux (Uryp Ha HEIMHOBAaHHOW Oymare c
6.7 |MCIIOJIb30BAHMEM LMPKYJIA, JIMHEWKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaToil Oymare
6.8 |IlepumeTp MHOTOYroJbHHUKA
[lonsTe mnnom@aan QUrypel, €AMHMUIBI HM3MEPEHHUs IUIOUIA/IH.
6.9 |[lpubnuxeHHoe u3MepeHue IUIomaad QGUryp, B TOM 4YHCIE Ha
KBaJPaTHOM CETKE
6.10 |I[IpubnmxeHHOE U3MEPEHUE UTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa
6.11 CummMmerpus: UEHTpalibHas, oceBas M 3epkanbHasd. llocTtpoenue
' CUMMETPUYHBIX QUTYP
Harnsigaele  mpeacTaBieHUss O  MPOCTPAHCTBEHHBIX — (purypax:
napajenenunen, Ky0, npusma, nupamuaa, KOHyC, LHJIAHIp, 1ap U
6.12 chepa. HM3zoOpaxeHue mnpocTpaHCTBEHHbIX ¢uryp. IIpumepsl
' pa3BEpTOK MHOTOIPAHHMKOB, IWIIMHApa W KoHyca. Co3naHue
MozeNiel TPOCTPAaHCTBEHHBIX (uryp (W3 Oymaru, MPOBOJIOKH,
IJIACTWIIMHA U JPYTHX MaTEpHAIIOB)
6.13 |Ilonsitue oObema, eawHUIBI u3MepeHus obwvema. OObeMm




NPsIMOYTOJIBHOTO Mapajuieenunena, Kyoa

Tabmuma 11.4

[TpoBepsiemble TpeOOBaHHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOMN
00pazoBarebHOM Mporpammel (7 Kiiacc)

Kon [IpoBepsieMble PEAMETHBIE PE3YJIBTAThl OCBOEHUSI OCHOBHOM
MpoBepseMOor | 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus
O pe3yJibTara

1 Yuciia 1 BBIYMCIICHUS
1 BbINONIHATE, codeTass YCTHBIE W IIMCBMEHHBIE IIPUEMBIL,
' apudmeTnyeckue JeMCTBUS ¢ pallMOHAIbHBIMU YHCIAMU
Haxomute 3Ha4eHHWs 4YMCIIOBBIX BBIPAXKEHUN, NIPUMEHATH
12 pa3HoO0Opa3Hble CHOCOOBI M MPUEMBl BBIYHUCICHHUS 3HAYCHUI
' OpOOHBIX  BBIPAXKEHHUM, coAep)KalMX OOBIKHOBEHHbBIE U
JeCATUYHBIE 1po0Ou
[lepexomuTe OT omHOM (OpPMBI 3amuCHU YKCENT K JPyrou
13 (mpeoOpa3oBbIBaTh JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSTHUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSAOYMBATH PAllMOHAIIbHBIC YUCTIA
1.5 OKpysiTh yncna
BbINONHAT TPUKKUAKY W OLEHKY pe3yJbTara BbIYHMCICHUH,
1.6 OLCHKY 3HAYEHHUM YMCJIOBBIX  BBIPAXKCHUNW. BBITOIHATH
JEUCTBUA CO CTENEHSIMU C HATyPAJIbHBIMU NIOKa3aTEISIMU
17 [IpuMeHATh MPU3HAKU IETUMOCTH, PA3JIOKEHUE Ha MHOXKUTEIU
' HATYPaJbHBIX YHCEIT
Pemarh npakTUKO-OpUEHTUPOBAHHBIE 3a7a4yd, CBSI3AHHBIE C
18 OTHOUIEHUEM  BEJIMYMH, MPONOPUUOHAIBHOCTHIO  BEJIMYMH,
' IPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YIbTAThI PEIICHUs 3a7a4 C
Y4ETOM OTPAHUYECHHH, CBS3aHHBIX  CO CBOMCTBaMH




paccMaTpuBaeMbIX OOBEKTOB

AnreOpandeckue BbIpaKeHUs

2.1

Hcnonp3oBarhb anre6pa1/1quKy}o TCPMHUHOJIOTUIO U CUMBOJIUKY,
IMPUMCHATH €€ B ITPOLCCCC OCBOCHUA y‘{€6HOFO Marcpuralia

2.2

HaXOI[I/ITB 3HaA4YCHMU 6YKB€HHI)IX BI)Ipa)KeHI/Iﬁ IIpu 3aJaHHbIX
SHAaYCHUAX IICPCMCHHBIX

2.3

BoinonHATh Hp606p330BaHI/I}I OCJIOTO BBIPAKCHHUA B MHOT'OYJICH
IMPUBCICHUCM HO,Z[O6HI>IX ClIaracMabIX, paCKpPbITUCM CKOOOK

2.4

BrimonHaTe YMHOKXCHHUC  OAHOYJICHA Ha  MHOIOWICH H
MHOI'OWICHAa Ha MHOT'OYICH, IIPHUMCHATDH (bOpMYJILI KBaJpara
CYMMBI 1 KBaJIpaTa pasHOCTHU

2.5

OcyllecTBIATh PA3N0KEHHE MHOTOYIEHOB HAa MHOMKUTEIU C
MOMOIIBI0O BBIHECEHUSI 32 CKOOKM OOIIEro MHOMHUTEIS,
TPYNIUPOBKYU CJIAaraeMbIX, MPUMEHEHUS (DOPMYIT COKPAIIEHHOTO
YMHOXKEHHS

2.6

[Ipumensaty mpeoOpa3oBaHUsi MHOTOYICHOB ISl  pEIICHUS
pPa3MYHbIX 337a4 W3 MaT€MarTUKW, CMEKHBIX IPEIMETOB, U3
pEANbHOM NMPAKTUKU

2.7

HUcnonb3oBark  CBOWCTBA  CTENEHEW C  HATypaJbHBIMU
MoKa3aTessiMu JJ1 IpeoOpa30BaHus BbIPAKECHUIM

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemrare nmHEHBIE YpaBHEHHS C OJHOM MTEPEMEHHOM, TPUMEHSS
IIpaBUJIa NIEPEXOIA OT UCXOJHOTO YPABHEHUS K PaBHOCUIIBHOMY
eMy. [IpoBepsTh, ABIAETCS M YUCIIO KOPHEM YPaBHEHUS

3.2

[IpumensTey rpaduyueckue METOAbl MPU PEIICHUU JTUHEHHBIX
YPaBHEHUU U UX CUCTEM

3.3

[TonOuparh TpUMEpHl Map YWCEN, SBISIONIMXCS PEIICHUEM
JIMHEMHOTO YPaBHEHUSI C ABYMS IEPEMEHHBIMU
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CtpouTh B KOOPJAWHATHOW TIUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHUS C JBYMsI TEPEMEHHBIMH; TOIb3YSICh TpapUKOM,
IPUBOJNTH IPUMEPHI PELLIECHUS YPABHEHUS




3.5

Pemate cucrembl ABYX JIMHEMHBIX YPAaBHEHHM C JABYMs
MIEPEMEHHBIMH, B TOM YHCJIE TpauuecKu

3.6

CocraBiATh W pelaTh JUHEWHOE YPaBHEHHWE WIH CUCTEMY
JIMHEWHBIX YPABHEHUHU I10 YCJIOBHIO 3a7a4d, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a49M MOJIyYEHHBIN pPE3yIbTaT

Koopnunars! u rpaduxu. OyHKIuu

4.1

N3obpaxars Ha KOOPAMHATHOM PSIMOU TOYKH,
COOTBETCTBYIOIIME 3aJIAHHBIM KOOpJHMHATaM, Jy4H, OTPE3KH,
VHTEPBAJIbl,  3alHChIBaTh  YUCIOBBIE  IPOMEXYTKM  Ha
anreOpanyecKoM S3bIKE

4.2

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM
KOOpJAWHATaM

4.3

Crpouts rtpaduku JnuHeHHBbIX GyHKIUHA. Crpouth rpaduk
dymcumm y = |x|

4.4

OmnuceiBaTh ¢ TOMOIIBIO (PYHKIIUN HM3BECTHBIC 3aBHUCHMOCTH
MEXIy BEIMYMHAMU: CKOPOCTb, BpEMs, PacCTOSHHUE, IICHY,
KOJIMYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTh, BpeMsl, 00beM
paboThI

4.5

Haxonuts 3nauenre GyHKIUU 110 3HAYCHUIO €€ apTyMEHTa

4.6

[Tonumats Tpaduueckuit crnoco® MNPEACTABICHHUS W aHaIHM3a
uH(pOpMaIINH, U3BJIEKATh U HHTEPIIPETUPOBATH UH(POPMAITUIO U3
rpauKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

BepostHOCTh M cTaTHCTHKA

5.1

Uutate uHpOpMAIMIO, TPEICTABICHHYIO B TaOnuiax, Ha
IuarpaMMax, TMpeACTaBIATh JaHHBIE B BUAC TaOJUIl, CTPOUTH
auarpaMMbl  (CTOJIOMKOBBIE (CTONOYATHIE) W KPYTOBBIE) IO
MAacCHBaM 3HAYCHUU

5.2

OrnuchIBaTh ¥ MHTEPIIPETUPOBATH PealibHbIC YUCIIOBBIE JIAHHEIE,
MIpE/ICTaBICHHbIE B TAOMUIIAX, HA UarpaMmax, rpadukax

53

Wcnonb3oBarh JUisi  ONMCAaHUS  JAHHBIX  CTAaTHCTHYECKHUE
XapakTepUCTUKU:  CcpedHee  apupMeTHyeckoe,  MeIuaHa,




HauOoIbIlIee U HAaUMEHbIIIEe SHAYCHH, pa3Max
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Nmerp mnpencraBieHue O CIydyalHOM W3MEHYMBOCTM Ha
npuMepax IeH, (U3NYECKUX BEIMYMH, AHTPOMOMETPUYECKUX
JNAHHBIX, = HMMETh  MpPEACTAaBICHHE O  CTATUCTUYECKOMU
YCTOWYHUBOCTH

I'eomeTpus

6.1

Pacmio3nasarn W3yUYCHHBIE T€OMETPUUYECKUE burypsi,
OTpEeNeNsITh WX B3aUMHOE PACIOJIOKEHUE, HN300paxkaTh
T€OMETPUYECKUE (DUTYPBI, BBIMOJHITH YEPTEKHU IO YCIOBUIO
3agaun. M3MmepsTh JIMHEWHBIE W YIJIOBBIE BEJIMYMHBI. Pemiarsb
3a7]a4¥ Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2

Henare r1pyOyr0 OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYMH
MPEIMETOB B  pEaJbHOM KU3HHU, pa3MEpPOB MPUPOJHBIX
00bekTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB MO MOPSIAKY
BEJIMNYMHBI

6.3

CTpouThb 4epTeXKHU K TEOMETPUUECKUM 3a1a9aM

6.4

Ilonp30BaTbecsi  MpU3HAKAMM ~ PABEHCTBA  TPEYTOJIbHUKOB,
UCIIOJIb30BaTh TMPU3HAKM W CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPU PELICHUH 3a]1a4

6.5

[IpoBOOUTE JOTMYECKHE PACCYXKACHHUS C HCIOIb30BAaHUEM
reOMETPUUYECKUX TEOPEM

6.6

[Tonp30BaTbCcsi  NpU3HAKAMU  PAaBEHCTBA  MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOWCTBOM  MEIHMaHbl, MPOBEACHHOW K
TUINIOTEHY3€ TMPSMOYTOJbHOTO TPEYTOJIbHHUKA, B PEHICHUM
FEOMETPUUECKUX 3a]1a4

6.7

OnpenensaTte napaieJbHOCTh MPSAMBIX C ITOMONIBIO YIJIOB,
KOTOpple  oOpasyer ¢ HMMH  cekymas. Onpenenarsb
NIapaJJICIbHOCTh NPSAMBIX C IOMOILIBI0 PABEHCTBA PACCTOSHUMN
OT TOYEK OJHOU NPSIMOM 0 TOYEK APYTOou MpsIMOU

6.8

Pemats 3a1aun Ha kieTyaToit Oymare

6.9

HpOBOI[I/ITB BBIYHMCJIICHHUA WM HAXOAHUTb YMCIIOBBIC U 6yKBeHHLIC
3HAYCHUA YITIOB B TCOMCTPHUUCCKHUX 3aJadaX C MCIIOJb30BaAHHEM




CYMMBbI YIJIOB TPEYIOJIBHHUKOB M MHOI'OYTOJIbBHUKOB, CBOMCTB
yIJIOB, OOpa30BaHHBIX MpPU MEPECEUECHUU JIBYX MapajuieabHBIX
OpsAMBIX  CeKylled. Pemare mpakrudyeckue 3aJaud  Ha
HaxX0XJICHUE YIVIOB

6.10

Brnanerr mnoOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh
OTPENENITh OMCCEKTPUCY YTIIa U CEPEIUHHBIN MEePIEeHIUKYIISP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK

6.11

@OopMynMpOBATH ONPENEIICHUS OKPYKHOCTH U KpPyTad, XOPAbI U
JUaMeTpa OKPYXKHOCTH, I10Jb30BAThCS UX CBOWCTBAMU. YMETh
IIPUMEHATH 3TH CBOMCTBA IIPU PELLIECHNUH 3aa4

6.12

Brmagers  moHATHEM ~— ONMCAaHHOW  OKOJO  TPEYTOJbHHKA
OKPY)KHOCTH, YMETb HaxoauTb e€ 1eHTp. Ilonb3oBarbes
(akTaMu O TOM, YTO OWCCEKTPUCHI YIJIOB TpPEyroJbHUKA
[IEPECEKAIOTCST B OJHOW TOYKE, U O TOM, YTO CEpPEAUHHBIC
MIEPIICHIUKYJISPBl K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B
OJIHOU TOYKE

6.13

Brnanere noHsitTueM KacaTeilbHOW K OKPY>KHOCTH, IOJIb30BaTHCS
TEOPEMOM O TMEPIECHIUKYIIPHOCTH KacaTeIbHOM W pajauyca,
MPOBEICHHOTO K TOYKE KaCaHU

6.14

[Tonp30BaTbCs IIPOCTENIIUMHU reOMETPUYECKUMU
HEPABEHCTBAMH, IOHUMATh UX MPAKTUYECKU CMBICIT

6.15

IIpoBOoaUTE  OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C
IIOMOUIBIO LIUPKYJIS U IMHENKHU

Tabmuua 11.5

IIpoBepsiembie 351eMeHTHI coepskanus (7 Kiacc)

Kon

[TpoBepseMBblii JIIEMEHT COAEPKAHUSA

Yucna ¥ BEIYUCIIEHUA

1.1

Jpobu OOBIKHOBEHHBIE U JCCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI
3amucu apoOeit k npyroid. [loHsTHE panmoHANBHOTO YKCIIA, 3aIHUCh,
CpaBHEHUE, YIIOPSIA0UMBAHUE PALIMOHATIBHBIX YUCEN




ApudmeTnueckre ACHCTBUS ¢ pallMOHAIBHBIMHU YUCIaMu. PerieHue

1.2
3a/1a4 U3 peaIbHOM MPAKTUKH HA YacCTH, Ha IpoOu
Crenenn C HaTypaJbHbIM IIOKAa3aTeJIeM: ONpENIETICHUE,
1.3 |mpeoOpa3oBaHuE BBIPAXKEHUI Ha OCHOBE OIPEACICHUs, 3alKCh
OOJIBIIMX YUCEN
[IponieHThI, 3amuCh MPOLEHTOB B BHUAE JpoOM U JIpoOU B BHUJIE
1.4 |mpoueHToB. Tpy OCHOBHBIE 3a/1a4M HA MPOLICHTHI, PELIEHUE 3a]a4 U3
peabHON NPAKTUKH
15 [IpuMeHeHre TPHU3HAKOB JETUMOCTH, Pa3JIOKEHHWE Ha MHOXHUTENN
' HATypaJbHBIX YHACEI
16 PeanbHbie 3aBUCMMOCTH, B TOM YHCIe TMpsAMas U oOpaTHas
' IPOITOPIHOHATEHOCTH
2 AnreOpandecKue BbIpaKCHUS
21 [lepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUA C IEPEMEHHOM.
' JlonyCTUMBbIE 3HAYEHUS IEPEMEHHBIX
29 [IpencraBienne 3aBUCUMOCTH MEXKy BEJIMYMHAMH B BUIE (POPMYIIBI.
' Boeruucnenus no hpopmynam
)3 [IpeoOpazoBanue OYKBEHHBIX BBIpaKEHUH, TOXKJIECTBEHHO paBHbBIC
' BBIPQKCHUS
2.4 | CBoOIICTBA CTEMEHU C HATYPAIbHBIM MMOKA3aTeJIeEM
)5 Opnounensl W MHorouseHbl. CreneHb MHorouseHa. CroxeHue,
' BBIYMTAHNE, YMHOKEHUE MHOTOUJICHOB
@opMyIbl COKPAILIEHHOTO YMHOXXEHUS: KBaJapaT CyMMbl W KBajpar
2.6  |pasHocTtu. @opmyna pa3HOCTH KBaJparoB. Pa3iiokeHne MHOTOUJICHOB
Ha MHOXXUTETN
3 VYpaBHeHus
31 VYpaBHeHUe, KOpeHb ypaBHEHHS, TMpaBWwia MpeoOpa3oBaHUs
' ypaBHEHUS, PABHOCUIILHOCTh YPaBHEHUN
39 JluHeriHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOpPHEHU

JIMHEWHOTO YPAaBHEHUS, PEIICHUE JTMHENHBIX YPABHEHUN




CocTaBieHue ypaBHEHUN O YCJIOBHUIO 3a/1ayu. PellleHre TeKCTOBBIX
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3a/1a4 ¢ MOMOILBIO YpaBHEHUM
3.4 |JluneliHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €r0 rpaduk
CucreMa JByX JIMHEWHBIX YPAaBHEHHM C JIByMs II€PEMEHHBIMU.
3.5 |Pemenue cucteM ypaBHEHUH CMOcoOOM mMmoAcTaHOBKU. [Ipumepnl
pELIeHUs] TEKCTOBBIX 3374 C TOMOUIBIO CUCTEM YPABHEHUI
4 Koopaunare! u rpaduku. @yHkImm
4.1 |KoopauHara TOYKH Ha IPSIMOU
47 YucioBble NOpOMEXYTKU. PaccTrosHue MexIy JAByMsS TOYKAMH
' KOOPJIUHATHOM IIPSMOM
43 [IpssmoyronbHas cucrema koopauHar, ocu Ox m Oy. AbOcuucca u
' OpAMHaTa TOYKH Ha KOOPJAUHATHOU MJIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHbIX (opmylamu. YreHue TrpaduKoB
' peaabHbBIX 3aBUCHMOCTEH
4.5 |llonsarue pyukumu. ['paduk Gynkuuu. CBoiicTBa GyHKITUI
4.6 |Jlunetinas pyukuwms, ee rpaduk. ['paduk dyHkuuu y = [X|
47 I'paduueckoe pelieHre JTUHEUMHBIX YpPAaBHEHUM U CUCTEM JIMHEHHBIX
' ypaBHEHHIA
5 BeposiTHOCTB M cTatucTrKa
[IpencraBnenue JaHHBIX B BuAe TaOnMil, Juarpamm, TrpagHUKOB.
3anonHeHue Tabaul, YTEHUE U MOCTPOCHUE ArarpaMM (CTOJIOMKOBBIX
5.1 |(cTonOuarbiXx) U KpyroBbix). UTeHune rpavkoB peagbHbIX MPOLECCOB.
N3Bneuenue nHpopMaluy U3 AuarpaMM M TaOJIHII, UCIIOJIb30BAHUE U
WHTEPIpPETALMS JTaHHBIX
OmnucarenbHas CTAaTUCTUKA: cpeaHee apudMeTHYecKoe, MeIuaHa,
5.2 |pa3max, HauOonblliee U HAMMEHbIIEE 3HAUCHHUS HaOOpa YHMCIOBBIX
naHHbIX. [Ipumepsl cinydyailHON U3MEHUYUBOCTH
CnyyaliHplii  9KCiepUMEHT (ONBIT) W CiydyalHOe  COOBITHE.
5.3 |BeposTHOCTh M 4YacTOTa. POnb MalOBEPOATHBIX W NPAKTUYECKHU

JIOCTOBEPHBIX COOBITHII B Tpupone u B obOmiectBe. MoHeTa u




UrpajnbHas KOCTb B TEOPUH BEPOATHOCTEN

5.4

I'pad, BepmmnHa, pedbpo. Cremenp BepmuHbL Yucio pebdep u
CyMMapHasi cTerneHb BepuiuH. [IpencraBienne o CBSI3HOCTH Tpada.
Henu u mmxnel. [lytu B rpadax. O6xox rpada (SiIepoB MyTh).
[IpencraBnenne 00 opueHTHpoBaHHOM Tpade. Pemenme 3amad ¢
OMOIIIbIO rpadoB

I'eomeTpus

6.1

Havanbnabie nonarus reomerpun. Touka, rpsmasi, OTpE30K, JIyd. YTOJ.
Buner yrmoB. BeprukanbHble 1 cMexHbIE yIIbl. buccekrpuca yrna.
Jlomanas, MHOTOYTOJIBHUK. [lapaninenbHOCTh U EPIEHAUKYISIPHOCTD
MIPSIMBIX

6.2

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPUHU.
[IprMepbl CHMMETPHUM B OKPYKAKOLIEM MHUPE

6.3

OCHOBHBIE TIOCTPOCHHUSI C TOMOINIBIO IUPKYJIS U JIMHEUKHU.
TpeyronbHuk. Beicota, Mmenuana, OuccekTpuca, MX CBOMCTBA

6.4

PaBHOOEApEeHHBINT M PaBHOCTOPOHHUHN TpeyroibHUKU. HepaBeHCTBO
TPEyroJIbHUKA

6.5

CBoiicTBa M TpU3HAKH PAaBHOOEAPEHHOTO TpeyroibHuka. [IpuzHaku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CBoiicTBa W TMpHU3HAKH TMapajulelbHbIX nOpsiMbiX. CymMma yIioB
TpEyrojbHHKA. BHEIIHWE yITIbl TPEYTOJIbHUKA

6.7

[IpssmoyronbHBIN TpeyrodbHUK. CBOWCTBO MEAUAHBI MTPSMOYTOJIBHOTO
TPEYTrOJbHHUKA, IMPOBEICHHON K rurnoreHys3e. [lpu3Haku paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTrONbHBIM TPEYTOIBHUK C
yroM B 30°

6.8

HepaBenctBa B TeOMETpUHU:  HEPABEHCTBO  TPEYTOJbHUKA,
HEPaBEHCTBO O JTMHE JIOMaHOU, TeopeMa 0 O0JIbIIeM yIyie ¥ OobIIeh
CTOpOHE TpeyrojibHuKa. [leprneHauKynsp u HaKJIOHHAS

6.9

I'eomerpruueckoe MecTto TOYeK. buccekrpuca yrma M CEpeauHHBIN
MEPIEHAUKYISP K OTPE3KY KaK TEOMETPUUYECKHUE MECTA TOUCK

6.10

OKpyXHOCTb M KpYI, XOpJa W JIUaMeTp, MX CBOMCTBa. B3aumHoe




pacmnoIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas U cekymas K
OKPY>KHOCTH

611 OKkpyXHOCTb, BIHMCaHHas B Yyroi. BnucaHHas u onucaHHas
' OKPY’KHOCTH TPEYTrOJIbHUKA

Tabmuma 11.6

[IpoBepsiemble TpeOOBaHHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHON MporpaMMBbl 8 Kiacca

Kon [IpoBepsiembie MIpEIMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
MpoBepsieMOr | 00pa30BaTEIBLHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus
0 pe3ynbTaTa

1 Yucna 1 BBIYUCICHUS

Hcnonp30Bare HavaldbHBIE MPEACTABICHUA O MHOYKECTBE
11 JNIEUCTBUTEJIBHBIX YHCENl [UISI CpPaBHEHUS, OKPYIJICHUA U
' BBIYUCIICHUHN, U300paXkaTh JICMCTBUTEIbHBIC YHCIa TOYKAaMU Ha

KOOPAWHATHOMW MPSIMOU

[IpumeHaTh mMoOHsATHE apUPMETUYECKOTO KBAJPAaTHOTO KOPHS,
12 HAXOJIUTh KBaJpaTHbIE KOPHU, UCIOIB3Ys MPU HEOOXOTUMOCTH

KaJIbKYJISITOP, ~ BBINOJHATH  MPEeoOpa3oBaHUS  BBIPAXKECHUI,
CoZlepKalIMX KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEU

13 Hcnonp30Bars 3ammucu OOJIBIINX W MaJIbIX YUCEI C ITOMOIIBIO
' NECSITUYHBIX Apo0el u creneHelt yucna 10

2 AnreGpandecKue BhIPaKCHUS

[IpuMeHsATh TMOHATHE CTENEHU C LEJbIM  [IOKa3aTeleM,
2.1 BBITIOJIHATh ~ MPeoOpa3oBaHUsl  BBIPAKCHHUM,  COAEPIKAIINX
CTEIECHH C LIeJIbIM IMOKa3aTeIeM

BeIMOTHATE TOXKIECTBEHHBIE MPeoOpa30BaHMs PallMOHAIBHBIX
2.2 BBIPAXCHUN HA OCHOBE MPABHJI JICMCTBUI HAJ MHOTOYWICHAMH U
anredpandecKuMu JpoosiMu

2.3 PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUATEIIN




2.4

[IpumeHsATh npeoOpa3oBaHUSl BBIPAKEHUN I pEUICHUs
pPa3IMYHBIX 337a4 U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, W3
peanbHON NPaKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemrare nuHenHbIE, KBaJpaTHbIE YPABHEHHUS W PalMOHAJIbHBIE
YpPaBHEHMS, CBOIAIIMECS K HUM, CUCTEMBI JIByX YPaBHECHHU C
JBYMS IIEPEMEHHBIMU

3.2

[IpoBoaWTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CHCTEM
YpaBHEHUH, B TOM YHCIE C NPUMEHEHUEM TpaduyecKux
npencTaBieHuid (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE WIU
CHUCTEMAa YPABHECHHUM PEIICHUS, €CIM HMEET, TO CKOJIBKO, H
mpouee)

33

[lepexoauTs OT CJOBECHOW (QOPMYIMPOBKM 3aJauyd K €€
anredpandeckoi MOJAENIN C TOMOUIBI0 COCTABIICHHS YPaBHEHUS
WIM CUCTEMBI YPABHEHHI, HHTEPIIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 33J1a4H MTOJIyYEHHBIN pE3yJIbTar

3.4

[IprMeHSTh CBOWMCTBAa YHMCIIOBBIX HEPABEHCTB IS CPABHEHUS,
OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOU
U UX CUCTEMBI, JaBaTh rpad)uueCcKyr0 WITFOCTPAIIUI0 MHOXKECTBA
pEILICHUN HEPABEHCTBA, CHCTEMBI HEPABEHCTB

DOyHKIMU

4.1

[ToHumarh ¥ UCMOIB30BATh (PYHKIIMOHAJIBHBIC TOHATHUS U SI3BIK
(TEpMUHBI,  CHUMBOJIMYECKHE  OOO3HAYEHUS),  OMPEHCIIAThH
3HaYeHUE (YHKIMU 10 3HAYCHUIO apryMeHTa, OMNpPEIesiTh
CBOICTBa (DYHKITUU TIO €€ TpaduKy

4.2

k

Crpouth rpadguku 3MeMeHTapHBIX (YHKIUN BUma: V= ",y =
X

x%, y = X, y = [X|, ONKCHIBATH CBOWCTBA YMCIOBON (YHKIHH TI0
ee rpaduKy

BepostHOCTB M cTaTuCTHKA

5.1

N3Bnekarp u npeoOpa3oBbIBAThH uH(dOpMaIHIo,
OpPEACTaBICHHYI0 B BHUAE TaOMML, JAMarpaMM, TpaguKoB,




MIPENCTABIATH JAHHBIE B BUE TAOIUI, Tuarpamm, rpadukoB

5.2

OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUUYECKUX MOKa3aTeleii:
CpPEeIHUX 3HAYECHUU W Mep paccenBaHus (pa3Max, IUCHEPCHUS U
CTaHJIapTHOE OTKJIOHEHUE)

53

HaxoauThs 4acTOTHI YMCIOBBIX 3HAYECHHUI M YaCTOTHI COOBITHH, B
TOM YHCJIE MO pe3yJibTaTaM U3MEPEHU U HAOIIOEHUI

5.4

HaXOI[I/ITB BCPOATHOCTH Cﬂy‘{aﬁHLIX COOBITHH B OIIbITax, 3Hasid
BCPOATHOCTH IJICMCHTAPHBIX CO6BITHI>1, B TOM 4YHMCJIC B OIIbITax C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITHSIMH

5.5

Hcnonp3oBarh rpauueckue MOAEIU: JAEPEBO  CIy4yallHOTro
AKCIIEPUMEHTA, JUArpaMMBbl DUJIepa, YUCIIOBAs IpsMast

5.6

OHepI/IpOBaTB IIOHATHUAMM: MHOXXCCTBO, IIOAMHOKCCTBO,
BBIIIOJIHATE  OIICpAllMM HaJl MHOKCCTBAMMU: 06’[)€IIHH€HI/I€,
MMEPECCUCHUC, JOIIOJIHCHHUC, TICPCUUCIIATh 3JICMCHTBI MHOKCCTB,
IMPUMCHATD CBOMCTBA MHOKECTB

5.7

Hcnonp3oBarh rpaduyeckoe MpPeACTaBICHUE MHOXECTB U
CBA3EH MEXAY HMMU JUIsl OIMCAaHHs IPOLIECCOB U SIBICHUM, B
TOM YHCJI€ MPU PELIECHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB
U KypCOB

I'eomeTpus

6.1

Pacrio3naBarb OCHOBHBIC BHUABI YCTBIPCXYI'OJIBHUKOB, HX
OJICMCHTBI, IIOJB30BAaTbCA HX CBOMCTBaMH IIpn pPCIICHUU
reoOMCTPHUYCCKUX 3aa4d

6.2

[TpumensTH CBOMCTBA TOYKH TepeCceUCHUst MeIuaH
TpEeyroJibHUKa (LIEHTPa MaccC) B PEIICHUH 3a]1a4

6.3

Brnagers noHsTueM cpelHEN JIMHUU TPEYTOJIbHUKA U TPaneLny,
MIPUMEHATH UX CBOMCTBA MPHU PEIIEHUH I'€OMETPUUYECKUX 3a]1a4.
[Tonp3oBarbest  Teopemont  @ajmeca W TEOpPEMOM O
MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHATh WX ISl PEIICHUS
MPAKTUYECKUX 3a7a4

6.4

[IpuMeHATh TpHU3HAKH NOAOOHSI TPEYTOJIBHUKOB B PELICHUU
FEOMETPUYECKUX 3a1a4




6.5

[lomp3oBatbest  Teopemoit  Iludaropa g perneHwus
r€OMETPUYECKUX M  MpakThuueckux  3agad.  CTpouts
MaTeMaTH4ecKyl0  MOJEIb B  IIPAaKTMYECKUX  3ajadax,
CaMOCTOATEINIHO J€1ATh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE
JUTHBI

6.6

BJI&I[CTL MMOHATHAMH CHHYCA4, KOCMHYCa M TaHI'CHCa OCTPOIo
yriia HIpAMOYTOJIBHOI'O TpPCYyroJIbHUKA. Ilonp30BaTbCcsa ATUMU
IMMOHATHUAMU JIA pCHICHUS ITPAKTUYICCKUX 3a1a4

6.7

BoraucisaTs (pa3iuyHbIME CIIOCOOaMM) IJIOMIAb TPEYTOJIbHUKA
U IUIOIIQd  MHOTOYTOJbHBIX  Quryp (MOJB3YysCh, TJE
HEOOXOMMO,  KalbKyinsiTopoM). [IpuMeHATh  TOMyYeHHbIE
YMEHHUSI B IPAKTUUECKUX 3a/1a4ax

6.8

Bianerp INOHATHAMM BIMCAHHOIO M LIEHTPAJIBHOIO YIVIA,
UCIIOJIB30BaTh TEOPEMBbI O BIIMCAHHBIX YIIAX, yITIaX MEXIY
XopJaMu (CEeKyIIMMH) U Y€ MEX]y KacaTelIbHOM M XOpaou
IIPU PEIIEHUU TEOMETPUUECKUX 3a1a4

6.9

Binaners IIOHATHEM OIMCAaHHOIO YETBIPEXYTOJIbHUKA,
IIPUMEHATh CBOMCTBA OIIMCAHHOIO YETHIPEXYTOJIbHUKA IIPU
pELIECHNH 3a1a4

6.10

[IpyMeHSATh TOMY4YEHHbIE 3HAHUS HA TMPAKTUKE - CTPOUTh
MaTeMaTUYeCKUe MOJENM JUIsl 3a4ad peajJbHOM KU3HH U
MPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHUS C MPUMEHEHUEM
noao0ussT W TPUTOHOMETPUHU (TOJIB3YSICh, TAE HEOOXOIUMO,
KaJIbKYJISITOPOM )

Tabmuma 11.7

[IpoBepsiembie 27eMEHTHI cosieprkanust (8 Kiacc)

Kon

[TIpoBepseMblil JIIEMEHT COAEPKAHUS

Yuciia v BEIYUCITIEHUS

1.1

KBaapathslii kopens u3 uncia. [lonsarue 06 nppalnnoHaIbHOM YHCIIE.
JlecsiTHUHbIE TPUOIMKEHUS UPPALIMOHATIBHBIX YHCE




CaoiicTBa apu(MeTHUIECKUX KBaIPATHBIX KOPHEHN U UX MPUMEHEHHE K

1.2 |mpeoOpa3oBaHHIO  YHCIOBBIX  BBIPAKEHUH U BBIYHUCICHUSIM.
JIeCTBUTENBHBIC YHCIIA
13 CreneHb ¢ 1eJIbIM MOKa3aTesneM U ee cBoicTBa. CTaHIapTHas 3alUCh
' qrcna
2 AnreOpandeckue BbIpaXKeHUs
21 KBagpartHblii TpexusieH, pa3jIOKEHHE KBAJAPATHOIO TPEXUWIEHa Ha
' MHOKHUTEIH
2.2 | Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO alireOpanyeckoil 1podu
)3 CnoxeHue, BBIUMTAHUE, YMHOXXEHHUE, JIEJICHHE anre0panyeckux
' apoOeit
2.4 | PannoHaibHBIC BRIPAKEHUS U UX MPEeoOpa3oBaHUE
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHHE, (opMyna KOpHEH KBaJIpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 |PemieHue ypaBHEHMH, CBOAAIINXCSA K JUHEHUHBIM 1 KBaJIpaTHBIM
3.3 |IIpocreiimume poOHO-pallMOHATIbHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTalysl ypaBHEHUN C ABYMsI NIEPEMEHHBIMHU U
3.4 |cucTeM JIMHEMHBIX YpPAaBHEHUW C ABYMs IEepeMEeHHbIMH. [Ipumepsnl
pELIeHUs] CUCTEM HEJIMHEWHBIX YPABHEHU C ABYMSI IEPEMEHHBIMU
3.5 |Pemenue TEKCTOBBIX 3aJa4 aareOpanyeckuM CrocooomM
3.6 |YucioBble HEPABEHCTBA U UX CBOMCTBA
3.7 |HepaBeHCTBO C OJHOI EpEMEHHON
3.8 | PaBHOCHJIIBHOCTH HEPABEHCTB
3.9 |JIuHeiHbIE HEPABEHCTBA C OJHON NEPEMEHHOU
3.10 |Cuctembl TMHEWUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 DOyHKIUH




[Tonsitne dynkiuu. O6IaCTh OMPEACTICHUS] I MHOKECTBO 3HAUYCHUN

4.1 .
¢yukunu. CriocoObl 3a1anus QyHKIUIA
4.2  |I'paduk Qynkuuu. YteHne cBONCTB GyHKIMHU O €€ TpaduKy
4.3  |IIpumepsl rpadukoB GyHKIMNA, OTPAKAIOIIUX peaIbHbIE IPOLECCHI
44 @®yHKIMH, ONMUCHIBAIOIINE NPSAMYI0 U 00paTHYIO MPONOPLHOHAIbHbBIE
' 3aBHCHUMOCTH, X TpapuKu
45 |®yEkmuny =x%,y =x°
4.6 |Oyskmuu y=+x,y =[x
4.7 |Tpaduueckoe pelieHue ypaBHEHUI U CUCTEM YpaBHEHUI
5 BeposiTHOCTB M cTatucTrka
5.1 |IlpeacraBneHue NaHHBIX B BUJE TaONHUL, AUarpaMm, rpaukoB
59 MHOX€eCTBO, AJIEMEHT MHOXKECTBA, MOAMHOXeCTBO. Onepanuu Hasx
' MHOX€ECTBaMH: 00bEAMHEHUE, IIEPECEUCHHE, JOTIOTHEHUE
53 CrolicTBa omepaluid HaJ MHOXECTBAMHU: IEPEMECTUTEIBHOE,
' COUYETATENILHOE, PACIIPEACIUTENBHOE, BKIIFOUCHUS
54 Hcnonb3oBanue rpaguyeckoro MpeaCTaBICHUS MHOXKECTB s
' ONMCAHHUSI PEATBHBIX ITPOLECCOB U SIBICHUM, IPU PELICHUM 3a]1a4.
55 N3mepenne paccenBaHus nAaHHBIX. [lucnepcnss w craHmapTHoe
' OTKJIOHEHHE YUCIIOBBIX HA00pOB. /lnarpamMmma paccenBaHus
DneMeHTapHbIe COOBITUSL CllydailHOro ombITa. CiyyaliHble COOBITHS.
BepostHocTn COOBITHIA. OnbITeI v PaBHOBO3MOKHBIMU
5.6 |snemeHTapHbIMU CcOObITHSMU. CriyuyaliHblii BbIOOp. CBSI3b MEXKIY
MaJOBEPOSTHBIMU M TPAKTUYECKA JIOCTOBEPHBIMU COOBITUSAMH B
MpUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoMCTBa J€PEBHEB: €IMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE
5.7 |BUCSYEW BEPILUWHBI, CBA3b MEXKIY YUCIOM BEpPLIMH U YUCIOM peodep.
[IpaBuno ymHoxxenus. Pemenue 3amad ¢ momoisto rpadon
58 [TporuBononoxueie coObiTus. Juarpamma JDinepa. OObequHEHNE U

nepeceueHue  coObiTHii. HecoBMecTHbie  coObiTHS.  Dopmyna




CJIOKEHUSI BEPOATHOCTEN

YcnoBHast BeposTHOCTH. [IpaBmiio ymHOxeHusa. He3aBucumbie

59
COOBITHS
[IpencraBinenue skcriepuMeHTa B BHUE AepeBa. Permenue 3amad Ha
5.10 |HaxoxkIeHHE BEPOATHOCTEM C TMOMOIIBIO JIepeBa  CIIy4alHOI'O
AKCIIEPUMEHTA, Juarpamm dilepa
6 I'eomerpus
6.1 |YerbpexyronpHuku. [lapamienorpamm, ero npu3Haky U CBOMCTBA
6.2 |IIpsMoyronbHUK, pOMO, KBaJapart, UX NpU3HAKU U CBOMCTBA
6.3 Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W IPU3HAKU.
' [IpssMoyronbHas Tpaneuus
6.4 Meton ynBoenus Meauansl. lleHTpanpHas cummerpus. Teopema
' Qaneca u TeopeMa 0 MPONOPLUUOHAIBHBIX OTPE3KaxX
6.5 Cpennue JnmMHHAM TpeyroiabHUKa W Tpameuud. LleHTp Macc
' TPEyrojbHHUKA
[Tonobue TpeyroiapbHUKOB, KOdpduMeHT mnoxodus. I[lpuzHaku
6.6 |momoOusi TpeyrosbHUKOB. [IpuMeHeHue mMOMOOMS TIpU pEIICHUU
IPAKTUYECKUX 3a]a4
6.7 @®opmyIibl 7S TUIOIIAU TPEYrojbHUKa, MapajierorpaMma, pomoa u
' Tparenun
6. CpoiictBa miomaner  reomerpuueckux  uryp.  OTHOuIEHUE
' rIomazeit mogoOHbIX huryp
6.9 Boluucnenue ruioniase TpeyrojbHUKOB M MHOTOYTOJBHUKOB Ha
' KJIeT4aroi Oymare
6.10 Teopema ITudaropa. [Ipumenenue teopemsl [ludaropa npu pemeHun
' MPaKTHYECKHX 3a/1a4
CuHyc, KOCHMHYC, TaHT€HC OCTPOro ymia MpsIMOYTOJbHOTO
6.11 |TpeyronbHuka. OCHOBHOE  TPHUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue GyHkiuu yriaoB B 30°, 45° u 60°
6.12 |BnucanHble M UEHTpaldbHbIE YIIbI, Yrojl MEXIy KacareIbHOU u




XOpAOH. YIIIbl MEXKY XOpJaMHU U CEKYIIUMHU

6.13 |BnucaHHbIe 1 OMCAHHBIE YETHIPEXYTOJIbHUKN

6.14 B3anMHOEe  pacmojoxkeHHe  JIBYX OKPYKHOCTECH. Kacanue
’ OKpykHOCTel. O01IHe KacaTeabHbIe K IBYM OKPY>KHOCTSIM
Tabmwuma 11.8
[TpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBarebHOM MporpamMmsl (9 Kitacc)
Kon [IpoBepsiemMble MpEeAMETHBIC PE3YJIBTaThl OCBOSHUSI OCHOBHOM

IIpoBEPSAEMOT | 00pa30BaTEIIHLHOM MPOrPaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHMs
0 pe3yJibTara

1 Yucnna 1 BBIYUCICHUS

11 CpaBHuMBaTb W yIOOPSAAOYMBATG  pAIMOHANBHBIC U
' UppALMOHAIbHBIC YUCIIA

BoinonuaTe apudMeTnyeckue AEHCTBUS C  PallMOHAIBHBIMU
1.2 YUCJIAMH, COYETAs] YCTHBIE U TUCbMEHHBIE NTPUEMBI, BBIIIOJIHIThH
BBIYMCIIEHUS C UPPALOHAIBHBIMH YHCIIAMH

HaXO):[I/ITB 3HAQUCHHUS CTENeHeH ¢ OCJIbIMHM IIOKAa3aTCIsIMHU U

1.3
KOPHEW, BBIYUCIISITh 3HAUYEHUS YUCIOBBIX BhIPAKEHUHN
14 OKpymiaTh ACHUCTBUTENBHBIE YMCIA, BBIIOIHATh MPUKUAIKY
' pe3yJabTara BBIYMCICHUH, OLIEHKY YHCIIOBBIX BbIPAKEHHM
2 YpaBHEHUS 1 HEPABEHCTBA
Pemiate nuHEWHbIE W KBaJApaTHBIE YpPaBHEHHUS, YpaBHEHMUS,
2.1 CBOMAIIMECS K HHUM, NIPOCTEHIHe ApOOHO-paIriOHaIbLHbBIS
ypaBHEHUS
Pemare cucrembl ABYX JIMHEHMHBIX YPAaBHEHHM C ABYMs
2.2 IIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHHH, B KOTOPBIX OIHO

YPaBHCHUC HC SABJISICTCA JIMHEHHBIM

2.3 Pemarp TekcTOBBIE 3amaun anreOpauvdecKuM CIocoOOM ¢




IIOMOLIBI0 COCTABJICHWS YPAaBHEHUS WA CHUCTEMBI JIBYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

2.4

[IpoBomHTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM
YpaBHEHHUH, B TOM 4YHCIE C TPUMEHEHHEM TpaduuecKux
MpPENCTABICHUA  (HallpuMep, YCTaHaBIMBaTh, HWMEET JIU
YPaBHEHHUE WM CUCTEMA YPAaBHEHUM PELICHHUs, €CIIM UMEET, TO
CKOJIBKO)

2.5

Pemate nuHEMHBIC HCPABCHCTBA, KBaJApaTHbBIC HCPABCHCTBA,
I/1306pa)KaTI) pCUICHUC HCPABCHCTB Ha YHUCIIOBOM HpHMOP'I,
3alIMChIBATh PCHICHUC C IIOMOIIBIO CUMBOJIOB

2.6

Pemath cucTeMbl TMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOYAIOOIHUC KBAApPAaTHOC HCPABCHCTBO, I/1306pa)KaTI) PCUICHUC
CUCTCMBbI HCPABCHCTB Ha YHUCIIOBOM HpHMOﬁ, 3aIIUChIBATh
pemICcHUC C IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp3oBarb HCPaBCHCTBA IIPHU PCIICHNUHN PA3JIMYHBIX 3a1a4

OyHKINUH

3.1

Pacno3naBarh QyHKUMM UM3y4eHHBIX BUJO0B. I[loka3biBaTh
CXEMaTUYECKH PACIOJIOKEHUE HAa KOOPAWHATHOW TIIOCKOCTH

k
rpadukoB ¢pyHKIUN Buga: y =kx,y=kx +b, V= S A ax’ +

bx + ¢ B 3aBUCUMOCTM OT 3Hau€HUU KOA((DUIIMEHTOB,
OMHCHIBATh CBOMCTBA (DYHKITUN

3.2

[Toka3pIBaTh CXEMATHYECKU PACTOJIONKEHUE HA KOOPAWHATHOMN
iockoctd rpadpukoB (GyHKIMM Buga Yy =~Xx, y = [x| u

OTHCHIBATh CBOMCTBA (DYHKITUN

3.3

CrpouTh 1 N300paXkaTh CXeMaTuueCKu rpaduKu KBaAPAaTUIHBIX
(GyHKITUH, ONMUCHIBATH CBOMCTBA KBAaIPATHUHBIX (DYHKIIMHA TIO UX
rpaduKam

3.4

PacriosnaBarh  kBagparuunyro — GyHKIMIO 1o (opmyre,
MPUBOJIUTh TPUMEPHI KBAJPATHUHBIX (PYHKIMA W3 peasbHON
KU3HU, (DU3UKH, TECOMETPUHU

ApudmeTrueckasi U TeOMETpUYECKasi IPOrpeccuu




4.1

Pacno3naBars apu(MeTUIECKyI0 u Ire€OMETPUYECKYIO
IIPOTPECCUU IIPH PA3HBIX COCO0AX 3adaHUs

4.2

BbIMOMHATE BBIYMCICHUS C HCIONb30BaHUEM (opMyn n-ro
ylieHa apu(PMETHUEeCKOM M TeOMETPHUUYECKON mporpeccuii,
CYMMBI IIEPBBIX N YWICHOB

4.3

N300pakath  4ieHBI TOCJIEIOBATEILHOCTA  TOYKAMH  Ha
KOOPJAMHATHOM IUIOCKOCTH

4.4

Pematp 3a/1a4u, CBSI3aHHBIC c YU CJIOBBIMU
MOCJIEI0BAaTENbHOCTSMM, B TOM YHCIIE 33Jayd U3 peaJbHOU
KU3HU (C  HCIOJB30BAHUEM  KaJbKyJIATOpa, UHU(PPOBBIX
TEXHOJIOTUH)

BeposTHOCTB M cTatucTrka

5.1

W3Biekarb " peoOpa3oBbIBATh uH(pOpMaIuIo,
MPEICTABICHHYI0 B Pa3MYHBIX MCTOYHUKAX B BUJIE TaOJIHII,
auarpaMm, TpadHKoB, NPEICTaBIATh JAHHbIE B BUAE TaOJHII,
IuarpaMm, rpaukoB

5.2

Pemiate 3amauum opraHU30BaHHBIM TEpeOOPOM BapUAHTOB, a
TaKXe C UCTIOJIb30BAHUEM KOMOMHATOPHBIX MPABHII U METOJOB

53

Hcnonp30Barh omucareIbHBIC XapaKTCPUCTHUKU JJIT MAacCHBOB
YHUCIIOBBIX JAHHBIX, B TOM YHCJIE CPCIHUEC 3HAYCHHS U MEpPhI
pacceuBaHUs

54

HaxonuTh 4acTOTHI 3HAYEHUH U YaCTOThI COOBITHSI, B TOM YHCIIE
MOJIB3YSICH ~ pe3yJibTaTaMu  TPOBEICHHBIX  HM3MEPEHUH U
HaOJTIOIEHUI

5.5

HaxomuTe BepOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX
ONbITaX, B TOM 4YHCIE B OIbITaAX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX MCIBITAHUN 10 TIEPBOTO
yCIIeXa, B CEPUAX UCHBITaHUN bepHyumn

5.6

Nmers 1mpencraBieHue O  CIIy4aHOM  BEJIMYMHE H©U O
pacnpenesieHud BEpOATHOCTEN

5.7

HNmetn MMpCACTABJICHUC O 3aKOHC OONBIIINX YHCET KaK o
ITPOABJICHHUHN 3aKOHOMEPHOCTH B cnyqaﬁHoﬁ HN3MEHYNBOCTH U O




POJTK 3aKOHA OOJBIIMX YUCEN B MPUPOIE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKLUU OCTPBIX YIVIOB, HAXOAUTH
C MX TIOMOIIBIO pPA3JIUYHbIE 3JIEMEHTHl MPSMOYTOJBHOIO
TpeyrojapHuka ("permeHue MNpsSIMOYTOIbHBIX TPEYTOJIBHUKOB").
Haxomuth (¢ NMOMOUIBIO KAJIBKYJISATOpa) JUIMHBI W YIIbI JUIS
HETaOJIMYHBIX 3HAYECHU I

6.2

[Tonp3oBatbecst  opMmyIamMu  TPUBENECHHUS W OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKJIECTBOM s HaXOXKJICHUS
COOTHOIIEHUM MEXTY TPUTOHOMETPUUECKUMU BEIIMYMHAMU

6.3

Hcnonp30Barh TEOpEMBI CHHYCOB M KOCUHYCOB JJISI HAXOXKICHUS
Pa3INYHbIX JJIEMEHTOB TPEyrOJbHUKA ("pemenue
TPEYTOJbHUKOB"), IIPUMEHATH ux IpU pelieHun
TEOMETPUYECKHX 3a1a4

6.4

Brnanets MOHATUIMHA npeoOpa3zoBaHUs mooowms,
COOTBETCTBEHHBIX DJIEMEHTOB MOA00HBIX (huryp. [Tomp3oBaThCs
CBOMCTBaMU TO00US TTPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH
JUIMHBl W HaXOAWTh YIIbl y MOA0OHBIX ¢uryp. IlpumeHsTh
CBOMCTBA MOAO0OUS B MPAKTUUECKUX 3a]auax. YMETh IPUBOIUTH
IpUMeEpPbI TOJOOHBIX PUTYDP B OKPYKAIOIIIEM MUPE

6.5

ITonp30BaThbCs TCOPCMAaMH O IIPOU3BCIACHHH OTPC3KOB XOpHd, O
IMPOU3BCACHNHN OTPC3KOB CCKYIIUX, O KBAJpPAaTc KacaTeJabHOM

6.6

[Tonp30BaTbCsi BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUN U
bu3nUecKuii  CMBICH,  TOPUMEHSITh WX B pEHICHUHU
reOMETPUYECKUX U (PU3HUECKUX 3anad. [[puMeHsTh cKaispHOe
MIPOM3BEICHUE BEKTOPOB ISl HAXOKICHUS JIJIMH U YIJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAHMHAT Ha INIOCKOCTH, IIPUMCHATH
€TI0 B pCHICHHUH I'COMCTPHUUYCCKHUX U ITPAKTHUYCCKUX 3a1a4

6.8

Brnanerp NmoHATHSMH NPaBUIBHOTO MHOTOYTOJIBHHMKA, JIJIMHBI
OKPY)KHOCTH, UIMHBI AYTM OKPYKHOCTH W PaJAWaHHOU MeEpBI
yIJla, YMEThb BBIYHCIATH IUIOLIAAL Kpyra M €ro 4YacTeu.
IIprMeHATH MONyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax




6.9 Haxomuth ocu wim UEHTPHl cUMMETpud (Uryp, TPUMEHSTH
' JIBYDKEHUS TUIOCKOCTH B MMPOCTEHIIIHMX CITydasx
[IpuMeHATh TONyYCHHBIC 3HAHWS HA TMPAKTUKE - CTPOUTH
MaTeMaTHYeCKUe MOJCIH JUIsl 3aJad peadbHON JKU3HH U
6.10 MPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS C TMPUMEHEHUEM
nofo0usi M TPUTOHOMETPUYECKUX (YHKUIUN (MOJIB3YSCh, TJE
HEO0OXO0UMO, KaJIbKYJISITOPOM)
Tabmuua 11.9
[TpoBepsiembie eMeHTHI cofiepkanus (9 kiacc)
Kon [IpoBepsieMblid 2JIEMEHT COAECPKAHUS
1 Yuciia v BBIYUCIICHUS
11 PanvonanpHble 4Kcla, UWppalMOHATIbHBIE YHWCIA, KOHEYHBIE U
' OECKOHEUYHBIE JIECATUYHBIE IpOoOU
MHOX€ECTBO JEHUCTBUTEIIBHBIX YHUCEN, JECUCTBUTEIBHBIE YHCIA KaK
12 OeCKOHEUHBbIE  JeCATHYHBIE JapoOu. BzaumHO  OHO3HAUHOE

COOTBETCTBHE MEXIAY MHOXKECTBOM JCUCTBUTEIIBHBIX YHCEI U
KOOpJIMHATHOM TIpsiMoil. CpaBHEHUE JEHCTBUTEIILHBIX YHCET

1.3 |ApudmeTndeckue AHUCTBUS C TEUCTBUTEILHBIMUA YHCIIAMH

N3mepenus,  npubnkeHusi,  OoueHKU.  Pasmepbl  0OBEKTOB
|4 |OKPYXKAIOLIETO MHpA, MIATENLHOCTH NPOLECCOB B OKPYXKAKOLIEM
' mupe. [IpubnmkeHHoe 3HaYeHNE BETMYUHBI, TOYHOCTH MPUOIIKEHUS.
Oxkpyrnenue uucen. [Ipukuaka u oneHKa pe3yabTaToB BhIUUCICHHM
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 | YpaBHEHHS C OTHOM NTEPEMEHHOU

29 JlunentHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISIIUXCS K

JIUHEWHBIM

KBanparnoe ypaBHeHue. PeuieHue ypaBHEHUN, CBOISIIUXCA K
KBaJPATHBIM

2.3




bukBanparHoe ypaBHeHnue. lIpumepsl pemienns ypaBHEHUN TPETbEN U

24 YETBEPTOU CTEMECHEN PA3JIOKEHUEM Ha MHOXKHUTEIN
2.5 |Pewmenue npoOHO-pallOHANbHBIX YPaBHEHHM
2.6 |CucreMbl ypaBHEHUU
2.7 |YpaBHEHHE C ABYMs IEPEMEHHBIMU U €0 rpaPuK
2.8 |Pemenune cucteM AByX JMHEUHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU
29 Pemrenne CI/ICT?M IBYX YPaBHEHHMH, OJHO W3 KOTOPBIX JIMHEWHOE, a
Ipyroe - BTOPOW CTENEHU
510 I'paduueckas wuHTEpHpeTalMsi CUCTEMbl YpPaBHEHUH C JAByMS
' epEeMEHHBIMH
2.11 |Pemenue TeKCTOBBIX 3aJ1a4 alnre0pandeckuM Crocooom
2.12 |YucnoBble HEPABEHCTBA U UX CBOICTBA
2.13 |PemeHne TMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOU
2.14 |PemeHnue cucTeM JTMHEHHBIX HEPABEHCTB C OJHON EPEMEHHON
2.15 |KBaaparHble HEpaBEHCTBA
5 16 I'paduueckas mHTEepnpeTannss HEPABEHCTB U CHCTEM HEPABEHCTB C
' IBYMsI IEPEMEHHBIMU
3 OyHKIMU
31 KBagpartuunas ¢Qynkuus, ee rpapuk u cBoiictBa. I[lapaGomna,
' KOOPJMHATHI BEPIIMHBI TapadoJibl, 0Cb CHMMETPUHU MapadoJIbl
3.2 |I'paduku pynkuuit y = kx, y = kx + b u ux coiictsa
k
3.3  |I'paduxu pynxumii Y = e x* 1 ux cBoiicTBa
3.4 |I'paduxu pyHKumii y = Vx , ¥ = |X| 1 ux cBOMCTBa
4 YuciioBble NOCIEN0BATEIbHOCTH
41 Omnpenenenne U cnoco0bl 3aaHKsl YUCIOBBIX MOCIEI0BATEIbHOCTEN.

3ajaHue  MOCIEAOBATEILHOCTH  PEKyppeHTHOM  dopmynoil U




(dopmynoi n-ro uneHa

49 Apudmernueckas IIPOIPECCHs. Dopmybl n-ro YyjeHa
' apu(MeTHUYeCKOi MPOrpecCuu, CyMMBI MEPBBIX N YWICHOB
43 I'eomeTpuueckas nporpeccusi. PopMyIibl N-ro YieHa FeOMETPUUECKOM
' MPOrPECCHU, CYMMBI IIEPBBIX N YJIECHOB
N300paxkeHne 4ieHOB apu(METHUEeCKOM H  TeOMETpUYECKOU
4.4 |mporpeccuid TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEWHBIN U
3KCIIOHEHIIMAJIbHBIA POCT
4.5 | CroxHbIE NPOLEHTHI
5 BeposTHOCTB M cTatucTrKa
[IpencraBieHne NaHHBIX B BHJE TaONWI, AUarpamm, TIpadHKoB,
5.1 |uHTepnperauus AaHHBIX. YT€HHE W MOCTPOEHUE TAOIMI], AHArpamMM,
rpadUKOB MO peabHBIM JaHHBIM
5.2 |IlepecranoBku u (pakTopuan
5.3 |CoueTaHus U YUCIO COYETAHUM
5.4 Tpeyrombauk Ilackanma. Pemenwe 3amad ¢ HUCHOJIIB30BAHUEM
' KOMOHHATOPUKH
55 ['eomeTpuyeckast BepoaTHOCTh. CiydaliHbIM BEIOOP TOYKU U3 PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 |Hcnerrtanue. Yenex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOTO yCIexa
57 Cepusa wucneitanuii bepHyman. BeposiTHOCTHM cOOBITUH B cepuu
' UCIbITaHni bepHym
5.8 |Cny4aiiHasi BeIMUMHA U PACIIPEEICHUE BEPOSTHOCTEM
Maremarnueckoe 0KUJIaHUE 51 JTACIIEPCUS. [Tpumepsl
5.9 |MaremMaTH4ecKoro OKUIaHUs KaK TEOPETUUECKOTO CPETHETO 3HAYCHUS
BEJIMYUHBI
510 Maremartnyeckoe OXUJIAHUE W JUCIEPCHUS CIYyYaMHOM BEJIMYHMHBI
' "qYucio ycnexoB B cepuM HcnblTaHuid bepryman"
5.11 |Ilonstne o 3akoHe OonbIMX uucel. M3mepeHwe BEepOSITHOCTEH C




NOMOIIbI0 4acTOT. Ponb M 3HaueHue 3aKoHA OOJBIIMX YHCENT B
MIPUPOJIE U OOILIECTBE

6 I'eomerpust
6.1 Cunyc, xocunyc, TaHreic ynioB or 0 mo 180°. OcHoBHOe
' TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI TPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB UM TeOpeMa CHHYCOB.
6.2 |Pemenue mpakTHYECKUX 3ajlad C HCIOJIB30BAaHUEM TEOPEMBbI
KOCHUHYCOB M TEOPEMbI CUHYCOB
6.3 |IIpeoOpa3zoBanue nomoous. [Tomo6re coOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 MpoU3BEIEHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUU
' OTPE3KOB CEKYIIHX, TEOpEMa O KBaJIpaTe KacareJIbHOU
Bekrtop, anmHa (MOIyJb) BEKTOpa, COHAIPaBICHHBIE BEKTOPHI,
6.5 |TPOTHEOMONOKHO  HANpABNCHHBIE — BEKTODEI,  KOMIMHEaPHOCTH
' BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMk HaJ  BEKTOpPaMHU.
PaznoxeHue BeKTopa Mo JIByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunarer  Bektopa. CkansipHo€ MNPOU3BEACHUE  BEKTOPOB,
' IPUMEHEHUE JIJIs1 HAaXOXKICHUS JIJTUH U YIJIOB
JlekapToBbl KOOpAWHATHI HA IUIOCKOCTU. YpaBHEHUS TMPSMOU U
6.7 |OKpPYXHOCTHU B KOOpJIHMHATAX, IEPECEUCHUE OKPYKHOCTEU U MPSAMBIX.
Meron KOOpJIMHAT U €r0 IPUMEHEHUE
6.8 |IIpaBuibHBIE MHOTOYTOJIBHUKH
6.9 Jlnuaa okpyxHoctu. [pamycHas W paguanHas wmepa yIva,
' BBIYUCJICHUE JIJIMH AYT OKPY>KHOCTEH
6.10 |IInomane kpyra, CEKTOpa, CErMEHTa
6.11 JIBMKeHUST TUIOCKOCTU W BHYTPEHHHUE CUMMETpUU  (QUTYyp

(amemenTapHsbie npeacrasienus). [lapamiensusiii nepenoc. [loBopot

I[JISI IMPOBCACHNUA OCHOBHOI'O TroCygapCTBCHHOI'O 5K3aMCHA I10 MaTrcMaTuKC

(mamee

OI'D mno MaremMaTWKe) WCIONB3yeTCsl TMepedeHb (kKomudukarop)

IpoBepsieMbIX TPeOOBaHMI K pe3ysbTaraM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHOMN

nporpamMmmbl OCHOBHOT'O O6IHCFO O6p330BaHI/I$I " 3JICMCHTOB COJACPKAaHM.



[TpoBepsiembie Ha OI'D Mo mMaremaruke TpeOOBaHMS K PE3yJIbTaTaM OCBOCHHS
OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI.
IlepedeHb eMEHTOB coepxkanus, npoeepseMbix Ha OI'D o maremaruke.

Taomuma 11.10

[Iposepsiembie Ha OI'D o Maremartuke TpeOOBaHUS
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI
OCHOBHOTO 00111ero 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM
IPOBEPSIEMOT | OCBOEHMSI OCHOBHOW 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOIO
0 TpeOOBaHUS oOmero oopazoBanus Ha ocHoBe PI'OC

1 YMeHue onepupoBarh IMOHATUAMUA: MHOXKECTBO, IIOAMHOXKECTBO,
omepanuyd  HaJx  MHOXECTBAMH;  YMEHHE  OIEpPUPOBATH
MOHATUSAMU: Tpad, CBI3HBIN rpad, 1epeBo, HUKI, TPUMEHATh UX
IpU pELICHWU 3a/a4; YMEHHE HCIONb30BaTh Trpaduyeckoe
IIPEACTABICHUE MHOXKECTB ISl ONIMCAHUs PEATIBHBIX IPOLECCOB
Y SIBJICHUH, IPU PEIICHUH 3a7a4 U3 JPYTHX y4eOHBIX MPEAMETOB

2 YMeHHE ONEpPUPOBATH MOHATUSMM: ONPENEICHUE, AKCUOMA,
TeOpeEMa, NOKa3aTeIbCTBO; YMEHHUE PACIO3HABATh HUCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS, IIPUBOJIUTH IIPUMEPBI 17§
KOHTPIPUMEDPBI, CTPOUTH  BBICKA3bIBAHUA U  OTPULIAHMS
BBICKAa3bIBaHUM

3 YMeHHE ONepupoBaTh IMOHATHUSAMU: HATypAJIbHOE YHCIIO,
IPOCTOE U COCTaBHOE YUCIIO, JEIUMOCTh HAaTypaJbHBIX YHCEI,
NMPU3HAKK  JCIMMOCTH, LEJ0€ YHCIO, MOIYJIb YHUCIA,
OOBIKHOBEHHAsI Ap00b U JecAaThudHas ApoOb, CTAaHAAPTHBIN BUT
YUCJIa, PALMOHAIBHOE YHCIO, HWPPALHOHAIBHOE YHUCIO,
apu(pMETUYECKU KBaJpaTHBIA KOPEHb; YMEHHE BBINOIHATH
JEUCTBUA C YMCIIaMH, CPaBHUBAaTh M YHOPSIOYMBATH YHCIA,
NOPEJCTaBIsATh YKCIIa Ha KOOPAMHATHOW NPSIMOM, OKPYIVISTH
YUCJIa; YMEHHE JeNarh MPUKHUIKY U OLEHKY pe3ysbrara
BBIUKCIICHUN

4 YMeHHE OIepupoBaTh IMOHATUAMU: CTENEHb C  LEJIBIM
nokazareneM,  apuMeTuyeckuii  KBaJpaTHBIH  KOPEHb,




MHOTOWIEH, ajredpanyeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpDHEM HaTypaJbHON CTerneHH OOJbIIe EIWHUIBI, YMEHHE
BBITIOJIHATH pacueTsl Mo (opMmysaM, NMpeoOpa3oBaHUs LEINbIX,
ApOOHO-PAlIMOHATFHBIX BBIPAKEHUN U BBIPAXKECHUN C KOPHSIMHU,
pa3loKeHHe MHOTOYJICHa Ha MHOXHTEIM, B TOM YHCIE C
UCIIONb30BaHNEM (POpPMYNT pPa3HOCTH KBaJIpaToB M KBajpara
CYMMBI U Pa3HOCTH

YMeHHE OIEpUpOBaTb IOHATHUAMU: YHUCIOBOE PAaBEHCTBO,
YpPaBHEHUE C OJHOM IIEPEMEHHOM, 4YHUCJIIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHWE pEIIAaTh JMHEWHBIE H
KBaJIpaTHbIE ypaBHEHMs, JPOOHO-pallMOHAIbHBIE YPABHEHHS C
OJTHOM IIEPEMEHHOW, CHUCTEMBI JIByX JIMHEWHBIX YpaBHEHHI,
JMHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCJIE
IIPU PELICHUM 3a1a4 U3 APYIUX MPEIMETOB MU IPAKTUYECKUX
3a1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO MPAMYK U
KOOPAMHATHYIO IUIOCKOCTh JUISl M300pa)KE€HUS  pEeIlICHUi
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUS, rpaduK QyHKUINH,
HyIH (QYHKIIUH, TPOMEXYTKHA 3HAKOMIOCTOSIHCTBA, MMPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJbIIIee M HANMEHbIIIEE 3HAYCHUS
GyHKIMM; yMEHHWE  ONEepUpOBaTh  TMOHATHUSAMHU:  TpsMas
POIMOPIMOHAILHOCTh, JIMHEWHas QYHKIUSA, KBaJpaTuyHas
dbyHkius, obOpaTHas  MPOMOPIIMOHAIBLHOCTh,  Mapabora,
runepOosia; yMeHue CTpouTh Tpaduku GyHKIUMN, UCTIOIB30BaTh
rpaduky 78 ONpeAeNeHUs  CBOMCTB  MPOLIECCOB U
3aBHUCHMOCTEH, MJisi pEIIeHUS 3amad W3 JPYyTUx Y4eOHBIX
NPEIMETOB U peaabHON KU3HU; YMEHHUE BBIpaXXaTh (GOpMyIaMu
3aBHCHMOCTH MEX]y BETUIMHAMU

YMeHHE ONEepUpOBATH MOHATUSMH:  TOCJIENOBATEIBHOCTD,
apupMeTuyecKkass M TeOMETpUYECKasl TMPOTPEecCUr; YMEHHUe
UCIIOJIb30BaTh CBOMCTBA  MOCIEAOBATEIBHOCTEH, (HOPMYIIbI
CyMMbI U OOIIEro 4ieHa MpH PEIIeHWH 3a]ad, B TOM YHUCIE
3aJ1a4 U3 APYrux y4eOHBIX IPEIMETOB U peaJbHOU KUZHU

VYMeHue pemare 3aayd pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, TOJM U YacTH, JBUKEHHE, paboTy, IIEHy TOBapoOB U




CTOMMOCTh TMOKYNOK M YCIyT, HajJoTH, 3aJadyd u3 objactu
YOpaBICHUS JIMYHBIMA U CEMEUWHBIMH (PUHAHCAMH); YMECHHE
COCTAaBJIATh BBIPAXKEHUs, YPABHCHUS, HEPABEHCTBA U CHUCTEMBI
10 YCJIOBUIO 3aJlauM, MCCJIECNOBATH IIOJyYCHHOE pELICHUE WU
OLIEHUBAaTh MPABAONOJ00OHOCTh MOITYYEHHBIX PE3YIBTATOB

YMeHue omnepupoBaTh MOHATHSMU: (UTypa, TOUKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHas, yTOJ, MHOTOYTOJbHHUK, TPEYTOJbHUK,
paBHOOENIpEHHBI W PaBHOCTOPOHHMA  TPEYTOJIbHUKH,
NPSMOYTOJIbHBIA ~ TPEYrOJbHUK, MeAHaHa, OUCCEeKTpuca u
BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, IapajuiesiorpaMM,
poMO, MPSIMOYTOJIbHUK, KBAApPAT, Tpaneuus; OKPYy>KHOCTb, KPYT,
KacarejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYypamu;
YMEHHUE peniarh 3a/1a4v, B TOM YHCJIE U3 MOBCEIHEBHOM KU3HH,
Ha HAaxOXJICHHE TIE€OMETPUYECKUX BEJIWYUH C NPUMEHEHHEM
U3yUYEHHBIX CBOUCTB (pUryp u QakToB

10

YMeHue  omnepupoBarh  IMOHATUSIMH: PaBEHCTBO  (uryp,
PaBEHCTBO TPEYTOJIbHUKOB,; napaieIbHOCTh u
NEPHEHAUKYSIPHOCTh  MPSAMBIX, YIOJd MEXAY TMPSMbBIMH,
MEePIEHANKY/ISAP, HAKIOHHAs, TMPOEKIMs, Mmoaooue uryp,
MOTI0OHBIC TPEYTOJBLHUKH, CHMMETPHSI OTHOCHUTEIBLHO TOYKH U
MpsAMOM; YMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPUIO U
noaobue Quryp, napaieNbHOCTh W NEPHEHIUKYISIPHOCTh
MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue ornepupoBarb MOHATHSIMHU: JIJIMHA, PACCTOSIHUE, YTOJ
(BeMuMHA yIia, CHHYC W KOCHUHYC YIJla TPEYroJbHUKA),
IJIOINA/Ib;, YMEHHE OIEHHUBATh pa3Mephl MPEIMETOB M 0OBEKTOB
B OKpYXamIleM MHUpE; yMEHHE NPUMEHATh (QopmyIbl
MEpUMETPA U IUIOIAA MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH
Y TUIOMIAIA KpyTra, 00beMa MPsIMOYTOJIBHOTO MapajuleieuIe/a;
YMEHUE TIPUMEHSATh MPU3HAKKM PABEHCTBA TPEYTOJIbLHUKOB,
TEOpeMy O CyMM€ YIJIOB TpeyroyibHuKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOILICHUS [IJI1 BBIYMCIICHUS JJIMH,
PACCTOSIHUH, TUIOMIAJCH

12

YMeHue u300paxkaTh IUIOCKHME (QUIYphl U HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHbIE (UTYPbl OT PYKH, C IOMOIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WJIU




CUMBOJIbBHOMY OIIMCAaHHIO

13

YMeHHe OmnepupoBaTh IMOHATUAMH: IPSIMOYIOJIbHAs CHCTEMA
KOOpJMHAT; KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOM3BENCHUE BEKTOpPAa HA YMCIO, CKAISIPHOE IPOU3BENCHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPHI U KOOPIHWHATHI IS
IPEICTABICHUsl aHHBIX M PELICHHs 337ad, B TOM 4YHCIIE W3
APYTUX Y4eOHBIX IPEIMETOB U PEATbHON KUZHU

14

YMeHue onepupoBaTh MOHSITUSIMHU: CTOJOMKOBBIE M KPYTOBBIE
IuarpaMMbl, TaONHIBI, cpefHee apudMeTnyeckoe, MeluaHa,
HauOOJbIIIEE W HAWMEHbIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaObopa;  yMEHHE  W3BJICKaTb,  HMHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHPOPMAIIHIO, TIPEACTABICHHYIO B TaOIUIIAX
Y Ha JMarpaMMax, OTPa)karollyl0 CBOMCTBA M XapaKTEPUCTUKHU
pealbHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
M3MEHYUBBIC BEJIMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHue  onepupoBaTh  MOHSATUAMHU:  CIyYaWHBIA  OMBIT
(cmyualiHbIN AKCIIEPUMEHT), ANEMEHTapHOE coObITHE
(pNIeMEHTapHBIM  UCXOM) CIIy4yallHOTO  OIbITa, CJIydailHOe
COOBITHE,  BEPOSTHOCTh  COOBITHS;  yYMEHHE  HAXOIUTh
BEPOATHOCTU  CIy4YyalHBIX  COOBITUA B ONBITaX  C
PAaBHOBO3MOXKHBIMU ~ DJIEMEHTAPHBIMU  COOBITHSIMU;  YMEHHE
pemiatb 3aJadd METOAOM OpraHM30BaHHOro mepedopa U ¢
WCMOJIb30BAHUEM MpPAaBWJIA YMHOXKECHUS, YMEHHE OILICHUBATh
BEPOSITHOCTU pPEabHBIX COOBITUN W SIBJICHUM, MMOHUMATh POJb
MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI B
OKpPYXarIIEM MHPE U B JKU3HHU; 3HAKOMCTBO C IIOHSITHUEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIAX YHUCEIT
U €r0 POJIbI0 B MACCOBBIX SIBICHUSAX

16

YMeHue BbIOMpATh TMOAXOASIINN HM3YyYEHHBIM METOA s
pelieHnss 3aJa4u, IPUBOAUTH NPUMEPHI MATEMATHYECKUX
3aKOHOMEPHOCTEW B MOPUPOAEC H KU3HH, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB MATEMAaTMKU B HCKYCCTBE, OIMCHIBATH
OTZICJIbHBIE BBIIAIOIIUECA PE3YJbTAThl, IOJIYYEHHBICE B XOJE
pa3BUTUS MaTE€MATUKWA KaK HAyKd, MOPUBOAUTH MNPUMEPHI
MaTeMaTU4eCKUX OTKPBITUM U UX ABTOPOB B OTEYECTBEHHOU U
BCEMUPHOM UCTOPUH




Tabmuua 11.11

[lepeueHb 3eMEHTOB conepKaHus, npoBepsieMbix Ha OI'D
10 MaTeEMATUKE

Kon [IpoBepsieMblii SIEMEHT COAECPKAHUS

1 Yucna 1 BBIYUCICHUS

1.1 HaTypaJII)HBIC H O CJIBIC YUCJIA. HpI/I3HaKI/I JCINMOCTH I CJIbIX YHUCCII

1.2 |OOBIKHOBEHHbBIE M JECATUYHBIE JPOOH, MPOIEHThl, OECKOHEUHBIE
MEePUOJUYECKUE TPOOH

1.3  |PaunonanbHbIE YHUCIIA. Apudmernueckue ornepanuu c
palMoOHaJIbHBIMU YUCIIaMHU

1.4 |[delictBurenbHble  yuciaa.  ApudMerhyeckue — omepaluu ¢
NEUCTBUTEIBHBIMU YUCIaMU

1.5 |[IpubnukeHHBIE BBIUMCICHUS, TpaBUJa OKPYIVICHUS, MPHUKUIKA U
OIICHKA Pe3yJibTara BBIYHUCICHUN

2 AnreOpandecKkue BhIPaKCHUS

2.1 |BbykBeHHBbIC BhIpaXEHUS (BBIPAKEHUS C IEPEMEHHBIMH )

2.2 |Crenenp ¢ uenpiM nokazareneM. CTeneHb ¢ pauuOHAJIbHBIM
nokaszarenemM. CBOWCTBA CTENEHU

2.3 MHuoro4ieHbI

2.4 | Anrebpanyeckas 1poOb

2.5 |Apudmerndeckuii KOpEeHb HATypajlbHOU cTemeHu. JlelcTBus c
apu(pMETHIECKUMH KOPHSIMHU HATypaJbHOU CTEIICHU

3 VYpaBHEHUS U HEPABEHCTBA

3.1 |Lensie u napoOHO-palMOHaNIbHbIE ypaBHeHUs. Cucrembl U
COBOKYIIHOCTH YpaBHEHUH

3.2 |Lemsie wu npoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHCTeMBl W
COBOKYITHOCTH HEPABCHCTB




3.3

Permmenue TeKCTOBEIX 3a1a4

4 YucioBbIe NOCIEN0BATENbHOCTH
4.1 |IlocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS [TOCIIEN0BATEIBHOCTEN
4.2 |Apudmernueckas U reoMerpuueckas mnporpeccun. Dopmyna
CJIO’KHBIX ITPOLIEHTOB
5 OyHKIMU
5.1. |®yukuwms, cnocoOsl 3aganust GyHkiun. [padux ynkiuu. Obnacts
ONpEIENECHUs] U MHOXECTBO 3HaueHuWW ¢QyHkuuu. Hymum ¢yHknum.
[IpoMexxyTKA  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
¢yHkuuu. MakcuMymbl U MUHUMYMBbl (QyHKiuu. HauOomnbinee u
HauMeHbIlIee 3HaueHUEe QYHKIUU Ha TIPOMEKYTKE
6 KoopanHatel Ha TpsAMOU U IIJIOCKOCTH
6.1 |KoopaunarHas mpsiMast
6.2 | JlexapTOBBI KOOPIWHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1  |T'eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 | TpeyroabHHK
7.3 | MHOroyroiabHUKH
7.4 | OKpyKHOCTb U KpyT
7.5 |M3MepeHue reoMeTpUuIeCKUX BEJINYNH
7.6 | BekTophl Ha MIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 |OmnmucarenpHas CTaTUCTHKA
8.2  |BeposTHOCTH
8.3 | KomOuHnaropuka
8.4 |MHnoxecTtBa




8.5

['padsr




TEMATHYECKOE IIVIAHUPOBAHHUE

5 KITIACC
Kosin4yecTBO 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHMe pa3iesoB U TeM (undposbie)
N w/m NMPOrpamMMbl Bcero Koutpoanueie | lpakTHaeckue oOpa3oBareJibHbIE
padoThbI padoThbI pecype
1 HarypanpHnble uncna. JleicTBus ¢ 43 1 Bubmuoreka [OK
HaTypaJbHBIMH YHCIAMHU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JIlunun Ha 12 ) Bubmuoreka [OK
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoteka [IOK
3 OOpikioBeHibIe 1podn 48 ! https://m.eds]jo.ru/ 7f4131ce
4 Harnsignas reomerpusi. MHOTOyroinbHUKH 10 1 E;IS;H;I /ﬁe;(;sgc?rﬁ 1764131 ce
bu6mmoreka [JOK
> Jlecainie apobu 38 ! https://m.edsoo.ru/7f4131ce
6 Harnsinnas reomerpus. Tena u purypsl B 9 1 bubnuoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 Tosropenne u 060dmenme 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I1O 170 5 4

[TPOT'PAMME



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 KIIACC

KosinuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
N w/m NMPOrpaMmblI Bcero Konrpoaenbie  lpakTuieckue odpa3oBarejibHbIE
padoThbI padoThbI pecype
bub6mmoreka [IOK
I HarypanbHpie uncia 30 ! https://m.edsoo.ru/7f414736
) Hamsagnas reomerpus. IIpsMelie Ha 7 bubnuorexa LIOK
MJIOCKOCTH https://m.edsoo.ru/7f414736
bubaunoreka [IOK
3 Jlpobu 32 ! ! https://m.edsoo.ru/7f414736
4 Harnsagnas reomerpusi. Cummerpust 6 1 Egsglj&:e:gsgoorf 17£414736
bubaunoreka [IOK
. Beipaieriis ¢ byieamit 6 https://m.edsoo.ru/7f414736
6 Harmsagnas reomerpust. @urypsl Ha 14 1 1 bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxuTenbHbIE U OTPULIATEIBHBIE YHCTIA 40 1 Eggsl;l/ize;(?sg(?ri 171414736
bubmuotexa [IOK
8 HpeAcTaBICEME TAHEEX 6 ! btipadion edson /7414736
9 Harsagnas reomerpus. @urypsl B 9 1 bubmuotexa [IOK
POCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, 06001IeHNE, 20 5 bubaunoreka [IOK
CHUCTEMATH3ALUSA https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 6 5

[TPOT'PAMME



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

TEMATHYECKOE IINTAHUPOBAHUE AJII'EBPA

7 KJIACC
KosinvyecTBO 4acoB JJIeKTPOHHbIE
o HaumeHoBaHMe pa3iesoB U TeM (uu¢poBbIe)
N w/m NMPOrpamMMbl Bcero Koutpoanueie | lpakTHaeckue oOpa3oBare/ibHbIE
padoThbI padoThbI pecypebi
1 Yucia u BeIYKCIICHUS. PalinoHaibHbIC 75 1 bu6mmoreka [IOK
qrcia https://m.edsoo.ru/7f415b90
2 AnreOpanyecKkue BHIPaKECHUs 27 1 Eggg?&:e:c?souoorlé 17£415590
bubaunoreka [IOK
3 YPABHCHHS 1 HCABCHCTBA 20 ! https://m.edsgo.ru/7f4 15b90
bubnuoreka [IOK
4 Koopnunars! u rpaguku. OyHkunu 24 1 https://m.e dsouo.ru 17£415590
bu6moreka [IOK
. Hosropenne i 0bo0OweHHe 6 ! https://m.edsoo.ru/7f415690
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KosinuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ IporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06pa3oBATETbHbIC
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 Yucna v BerurcieHus. KBajaparHele KOpHH 15 https://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTEeHsb ¢ 1ebIM 7 bub6mmoreka [IOK
roKasarejemM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BhIpaKCHUSI. 5 1 bubmuotexa [IOK
KBanpatuslii Tpéxuien https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BhIpaKEHUSI. 15 1 bubnuorexa [{OK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagparHbie 15 1 bubmuotexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoteka [IOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6moreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBAa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHKIWH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7{417af8
bu6moreka [IOK
0 Dymiitau. TuciosIe GynKim ? https://m.edsoo.ru/7f417af8
bubaunoreka [IOK
10 Mosropenne n 0dodmenne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM K 0 (undposbie)
n/n NMPOrpaMmblI Bcero OngpOJILHbIe p 6aKT"quKHe o0pa3oBare/ibHbIe
padoThI padoThI pecypcesi
1 Uucna u Beruncienus. JlelicTBUTEbHBIC 9 bu6mmoreka [JOK
quclia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. YPaBHEHUS C 14 1 bubmmorexa [IOK
OJTHOM TIEpEeMEHHOM https://m.edsoo.ru/7{419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmuotexa [IOK
YpaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7419d08
bubmuoreka [IOK
. Dy 16 ! https://m.edsoo.ru/7419d08
bu6mmoreka [JOK
6 YucnoBbIe IOCIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001ICHIE, CUCTEMATHU3AITUS 13 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE IINIAHUPOBAHUE 'EOMETPUA

7 KITACC
KosimuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudpoBbIe)
Ne /m HpOrpAMMEI Beero Konrpoabnbie IIpakruyeckue 06pazoBaTEIbLHbIE
padoTsI padoTsI pecypebi
[Ipocreiimme reomerpuueckue GUrypsl u BuGnnorexa LOK
1 UX CBOWCTBA. MI3MepeHne reoMeTpudecKux 14 }
S https://m.edsoo.ru/7f415¢e2e
bubaunoreka [IOK
2 Tpeyronb i 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapainenpHble NPAMBIE, CYMMA YIJIOB 14 1 bubnuoreka [IOK
TpPEYroJbHUKA https://m.edsoo.ru/7t415¢e2e
4 OkpyxHOCTb U KpyT. ['eomeTpuueckue 14 1 bubmuotexa [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0000IIeHIE 3HAHUN 4 1 Egg?;;fle;gsgooi 17415026
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosmnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/n NPOrpaMmbl Bcero Konrpoaenkie  Ipaktuieckue o0pa3oBare/ibHbIE
padoThl padoThI pecype
N bub6moreka [IOK
! HeThIpEXyroLHHKNI 12 ! https://m.edsoo.ru/7f417e18
Teopema daineca u Teopema o
2 MIPOTOPIIMOHATBHBIX OTPE3KaX, MOT00HBIC 15 1 Eg@;l;l/?l:e:gsouoorlé 17£417e18
TPEYTrOJIbHUKHU e ]
[Inomane. Haxoxaenue momanen BuGnmorexa LOK
3 TPEYTOJIBbHUKOB ¥ MHOTOYTOJIHBIX (DUTYP. 14 1 hitbs://m.edsoo ru/7f417e18
[Tnomaau momoOHBIX GUTYP Pt *
4 Teopema ITudaropa u Havaia 10 1 bubnuorexa [{OK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYI7el B OKpYKHOCTH. BriicaHHbIE U
5 ONMCAHHBIE YETHIPEXYTOJIbHHUKH. 13 1 bubnmuoreka [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHU
6 [ToBTOpeHue, 0000IIEHIE 3HAHHIA 4 1 }}?gggl;l;;r:e;;lsgoorls 17£417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosinmuecTBO 4acoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
N w/m NMPoOrpaMmblI Bcero Kontpoaenbie  lpakTuieckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecype
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmuoreka [IOK
CHHYCOB. PerieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpudeckue 10 1 Bubmuoreka [JOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢
bubmuoreka [IOK
3 Bexropei 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH 9 1 bubimorexa HOK
https://m.edsoo.ru/7f41al2¢
[TpaBuiibHBIE MHOTOYTOJIBHUKH. [lTnHa Bubmiorexa [IOK
> OKPYIKHOCTH H TUIOLIATH KPYTa. 8 https://m.edsoo.ru/7f41al2¢
Brruncnenue miomaaei E— *
bub6mmoreka [JOK
6 JIBIDKEHHS M1A0CKOCTH 6 https://m.edsoo.ru/7f41al2¢c
7 [ToBrOpenue, o6o0IIeHHE, 7 5 bu6mmoreka [JOK
cHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHHUE BuC

7 KITACC
KosimuecTBo yacoB JJIeKTPOHHbIE
o HaumeHoBaHue pa3aesioB U TeM (uudpoBbIe)
N w/m MPOrpamMmbl Bcero KouTponnunte | IpaxTirdeckue o0pa3oBare/ibHbIE
padoTsI padoTsI pecypebi
bu6mmoreka [JOK
! lpencrannenne AaHHEX / 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 OrnucarenbHasi CTaTUCTUKA 8 1 https://m.edsoo.ru/7f415fdc
3 CiyyaiiHasi UBMEHYUBOCTh 6 1 bubmorexa LHOK
Y https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenenne B Teopuo rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 YacTOTa CIIy4aitHOTO 4 1 bubmuotexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
6 O0o001IeHNEe, CHCTEeMaTU3aIUs 3HAHUM 5 2 htps:/m.edsoo.rw/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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8 KUIIACC

KosnuecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/n NMPOrpaMmblI Bcero Kontponbusie | IpaxTirieckue odpa3oBarejibHbIE
padoTbl padoTbl pecype
bubmuoreka [IOK
I Hosropenne iypea 7 inacea 4 https://m.edsgo.ru/7f417fb2
5 OnucarenpHasi cTaTUCTHKA. PaccenBanue 4 bubnuoreka [IOK
TAHHBIX https://m.edsoo.ru/7{417{b2
bubaunoreka [IOK
3 Muoskectsa 4 https://m.edsoo.ru/7f417tb2
4 BeposiTHOCTB Cly4aifHOTO COOBITHUS 6 1 Egsglj&:e:(?sgoorlé 7E417662
bubaunoreka [IOK
> Brenenue s Teopuio rpagos 4 https://m.edsgo.ru/7f417fb2
N bubmunoreka [IOK
6 Caysaifibie coOLITHS 8 https://m.edsoo.ru/7f417{b2
7 O0600611IEH1E, CUCTEMATH3aIMs] 3HAHUN 4 2 Egg;?ﬁejgsg(?i 784172
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KUIIACC

KosnuecTBO 4yacoB DJIEeKTPOHHbBIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne m/n NMPOrpaMmblI Bcero Kontpoabnbie | IlpaxTirieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Bbubaunoreka IIOK
! HosTopenue kypea 8 kiacca 4 https://m.edsf)lo.ru/7f41a302
2 DneMeHTHl KOMOWHATOPUKU 4 1 EES:_?&:ejssg(?ﬁ 17£412302
3 ['eomeTpuueckas BEpoITHOCTh 4 bubmorexa [IOK
https://m.edsoo.ru/7f41a302
bu6mmoreka IIOK
4 Hcnprranus beprysim 6 ! https://m.edsoo.ru/7f41a302
5 CnyuaiiHas BeIMYnHA 6 bubmorexa LIOK
Y https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmenue, KOHTpOTH 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 34 1 )

I[TPOTPAMME
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