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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo maTeMaTHKE Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs s
oOydaromuxcst 5—9 KiaccoB cOCTaBlIeHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM
OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 0Opa3oBaHMs,
npeacraBieHHbix B OI'OC  OOO, a Takxke Ha OCHOBE paboueil MpOorpaMmbl
BOCNUTaHusA. B mporpamMMe mno mareMatuke y4YTeHBI Ujied W TmosioxkeHus Kouuenuuu
pa3BUTHSI MaTEMaTHUECKOTo 00pa3oBanus B Poccuiickoit deneparuu.

[Ipenmerom MaTeMaTUKH SBISIOTCS (yHIaMEHTalIbHBIE CTPYKTYphI HAIlIEro MUpa
— TMPOCTPaHCTBEHHbIE (GOPMBI M KOJIMYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIIHUX,
YCBaUBa€MbIX B HEMOCPEJICTBEHHOM OIbBITE, O JOCTATOYHO CJIOXKHBIX, HEOOXOIMMBIX
JUTS pa3BUTHA HAYYHBIX U MPHUKIAIHBIX UAeH). MaTemaTuueckue 3HaHUs 00€CTIeYBAIOT
NOHMMAaHWE TPUHIMIIOB YCTPOWCTBA M WCIIOJIB30BAHHUS COBPEMEHHON TEXHHKH,
BOCIPUATHE U HUHTEPHNPETAlUI0 COLMAIBHOM, OSKOHOMHYECKOM, MOJUTHYECKON
uHdopMaIKU, aI0T BO3MOXKHOCTH BBIMOJHATh PACUEThl U COCTABIATH AJTOPUTMBI,
HAaXOMUTh W  TPUMEHATH  (OPMYJBI, BJIAACTh MPAKTUYECKUMH  NpUEMaMU
T€OMETPUUECKUX U3MEPEHUH U MOCTPOSHUH, YNTaTh HHPOPMAIIHIO, TPEICTABICHHYIO B
BUJIe TaONMI], aAuarpaMM U TrpaduKOB, >KUTh B YCJIOBHSIX HEONPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIy4yalHbIX COOBITUH.

Nzydyenne matematuku GopMUpYeT y OOyYarOIIMUXCS MaTEeMaTHUYECKHA CTHITh
MBIIUICHUS, TTPOSBIISIONINIACS B OMPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaronuecs
OCBAaMBAIOT TakWe MPUEMBI W METOAbl MBIIUICHHUS, KaK WHAYKIUS W JETyKIUA,
0000111eHNe U KOHKPETU3allMsl, aHaJIu3 U CHUHTE3, Kiaccu(uKamus U cUCTeMaTHu3alus,
abctparupoBanne u aHanorus. OOBEKTHl MaTeMaTHYECKUX YMO3AKITIOUYECHUHN, MpaBuia
UX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHHU3M JIOTHYECKHUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUsI (OpMYIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbIlIUIeHHe. M3yueHne MmaTeMaTuku oOecredrBaeT
dbopMupOBaHrE aNTOPUTMUYECKON KOMIOHEHTHI MBIIUICHHWS W BOCIHMTAHWUE YMEHHMA
JCHCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATH W3BECTHHIE U
KOHCTPYHpOBaTh HOBbIE. B mpomecce pemieHus 3amady — OCHOBOM —ydeOHOMU
JESATETPHOCTH Ha ypOKAaX MaTEeMaTUKH — pPa3BHBAIOTCS TBOPYECKAs W TPUKIIAIHAS
CTOPOHBI MBITTUICHHUSI.

OOyyeHne MaTeMaTHKE NaET BO3MOXKHOCTh Pa3BUBATh Y OOYYAIOUINXCS TOUYHYIO,
parMoHaAIbHYI0 W HWH(GOPMATUBHYIO pedb, YMEHHUE OTOMpAaTh HanOoJIee TMOJIXOJSIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpadudecKue CpeACTBA JUIsl BBIPAKEHUS CYXICHUN H
HATJISTHOTO WX MPEJCTaBICHUSI.

[Ipy m3ydeHWn MaTEeMaTHKH OCYIIECTBISETCS O0OIee 3HAaKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEILHOCTH, TPEICTABICHUSIMH O TIPEAMETE M METOJaX MaTEeMaTHKH,



UX OTJIMYUA OT METOJOB JPYTUX ECTECTBEHHbIX M TYMAaHUTAPHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHUSI MAaTEMATHKH JJIsl PEIICHUS] HAYyYHBIX U MPUKJIAIHBIX 3a]a4.

[IpuopureTHbIMU LEISIMU O0OYyUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

dopMupoBaHHE IIEHTPAIbHBIX MAaTEMaTHYECKUX MOHATUN (YMCIO0, BEIMYMHA,
reoMeTrpuyeckas ¢urypa, nepemMeHHasi, BEpOSITHOCTb, (PYHKIUs), 00eCIeunBaIOIMINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa3oBaHMs 00yUYarOIIUXCS;
noJiBeJIcHNEe 00y4JaroInuXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTE€MaTUKH W OKPYXAIOLIEro Mupa, NOHMMAaHUE MATEeMAaTHMKH KaK 4YacTd OOIiei
KYJIbTYpbl YEJIOBEYECTBA; PA3BUTHE MHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEN
oOyyJarommxcsi,  MO3HABaTEIbHOM  aKTUBHOCTH,  MCCIIEOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIICHHUS, WHTEpeca K M3YYCHHUI0O MaTeMaTHKH; (OPMUPOBaHUE
(YyHKIHMOHAIBHOM MaTeMaTH4eCKOM rpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MPOSIBIICHUS MaTEMaTUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KMU3HEHHBIX CUTyalUsX U MPU H3YYEHUH JPYrUX Y4EeOHBIX MPEIMETOB,
NPOSIBICHHS] 3aBHCHUMOCTE W 3aKOHOMEPHOCTEH, (QOpMYyIHpOBAaTh KX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MATHYECKUE MOJEIM, NPHUMEHATbh OCBOCHHBIN
MaTeMaTU4YeCKU ammapar Uil peleHUs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH NOJyYECHHBIE PE3YJILTATHI.

OCHOBHBIE JMHUM COJEpKaHWA OPOrpaMMbl IO MaTreMaTMke B 5-9 kiaccax:
«Yucna u BerUMCIEHUS», «Anredpay («Anredpandeckue BbIPAXKEHUsD), «YpaBHEHUS U
HepaBeHCTBa»), «Dyukuum», «l'eomerpusi» («['eomerpuueckue @urypsl u ux
cBOMCTBa», «/M3MepeHne reoMeTpUYECKUX BEIMYMHY»), « BeposSTHOCTh M CTATHCTHUKAY.
JlaHHbIe JIMHUM Pa3BUBAIOTCS MapajljIebHO, KaXk/as B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHAa OT JApPYyroid, a B TECHOM KOHTaKTe H
B3aUMOJICHCTBUH.

ConeprxaHue nmporpaMMbl M0 MaT€MaTHUKE, paclpeenEéHHOe MO rojgaM oOy4eHHs,
CTPYKTYPUPOBAHO TakKMM 0O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPHHIMIHAIbHBIM
BOIlpocaM  oOydwarommecs  oOpamaiich  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHM TOHATHUSMU M HaBbIKAMH OCYUIECTBIISUIOCH IIOCIEAOBATENIBHO U
NOCTYIATEIbHO, C COOJIOJEHUEM MpPUHIUIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTEMaTUYECKHX MPEICTAaBICHUN OOyYaroIuxcs,
paciupsis v yriyOmsist e€, 00pasys IpOYHbIe MHOXKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO maremaTuka sBIsSETCS 00s3aTENbHBIM YYEOHBIM
IpeIMEeTOM Ha YPOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 knaccax maremaTuka
TPaJMIIMOHHO H3Yy4aeTcs B paMKax CIEQYIONIMX Y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AureOpa» (BKIOuYas 3JIEMEHTHI
CTaTUCTHKU U Teopuu BeposiTHocTei) u «l'eomerpusi». IIporpammoii mo MaremaTuke
BBOJIUTCSI CAMOCTOSITENbHBIN YueOHbI Kypc «BeposSTHOCTb U CTATUCTHKAY.



OO01miee YMCIO YacoB, PEKOMEHAOBAHHBIX Uil M3Y4YeHHUS MaTeMaTuku (0a30BBbIid
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00IIero oopa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJelNo), B 6 kinacce — 170 gacoB (5 yacoB B HeAeI0), B 7 Kiacce —

204 gaca (6 gacoB B Hefemo), B 8 kiacce — 204 Jaca (6 4acoB B HeJelN0), B 9 Kjiacce —
204 gaca (6 yacoB B HEJICIIO).

INJTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUS ITPOI'PAMMBLI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA
N3yuenne mateMaTHUKUM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI HAMPABICHO

Ha OJOCTHXXCHHC O6y‘—IaIOIHI/IMI/IC$I JJUIHOCTHBIX, MCTAIIPCIMCTHBIX MW IMIPCAMCTHBIX
06p2130BaTeJ'H>HLIX PE3YyJIbTATOB OCBOCHUS yqe6H0ro npeameTa.



JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOCHUS  MpOrpaMMbl IO  MaTeMaTHKe
XapaKTEPU3yIOTCS:
1) maTpuoTHYECKOe BOCIIUTAHNE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOLIJIOMY W HACTOSIEMY POCCHUMCKOW MATEMATHUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUHCKUX MATEMATUKOB M POCCUHCKOM
MaTeMaTUYECKOW IIKOJbI, K WCIOJIb30BAaHUIO ATUX JIOCTHKEHHU B JIPYTrUX HAyKax H
IPUKJIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00513aHHOCTEN TpaKJaHUHA U peaju3alliy ero Mnpas,
OpEJICTaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYD, SIBJICHUMN, IPOIIEAYP IPAKIAAHCKOT0 OOIIECTBA (HapuUMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXKIEHUIO 3THYECKHX MpOOJIEM, CBS3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HAayKH, OCO3HAHMEM BaXHOCTH MOPAJIbHO-ITHYECKUX
IPUHIIAIIOB B ICATEILHOCTH YYEHOTO; 3) TPY/I0BO€ BOCIIMTAHME:

YCTAaHOBKOM HA AKTHMBHOE Y4YaCcTME B pEUICHUM NPAKTUYECKHUX  3a]1ad
MaTE€MaTU4YeCKOM  HANpPAaBICHHOCTH, OCO3HAHWMEM BAaXXHOCTH  MAaTE€MaTU4YECKOIO
o0pa3oBaHMsl Ha NPOTHKEHUH BCEH KU3HMU [ YCHEMIHOW MpOQecCHOHAIbHON
NESATEIbBHOCTH W  Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM HHIWBUIYAJBbHOW TPAaeKTOpUU OOPA30BaHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HWHTEPECOB W OOMICCTBEHHBIX NOTpeOHOCTEH; 4) 3cTeTmyeckoe
BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pEIICHUHN, pacCyKIACHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IIEHHOCTH HAYYHOT0 MO3HAHMSI:

OpUEHTalUMel B  JIESITEJIbBHOCTH HA  COBPEMEHHYID CHUCTEMY  HAy4YHBIX
NpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOAbI U
oOuiecTBa, TOHUMAHUEM MaTeMAaTHMYECKOM HayKu Kak c@epbl 4eI0oBEuUeCKOn
NEATEIbHOCTH, 3TAanoB €€ pa3BUTHUS M 3HAYUMOCTH [UISl Pa3BUTUS LMBHIIM3ALNM,
OBJIQJICHUEM $I3BIKOM MATE€MaTUKH W MaTeMaTHYEeCKON KyJIbTypOM Kak CpelCTBOM
NO3HAHUA MHUpa, OBJIAJCHUEM MPOCTEUIIMMU HABBIKAMH  HCCJEI0BATEIbCKOU
NEeATEIbHOCTH;

6) pusnyeckoe BOCHHUTAHHE, ¢popMupoBaHue KyJAbTYpPbl 310POBbS M
IMOIMOHAJIBHOI0 0J1ArONOJYYHs:
TOTOBHOCTBIO IIPUMEHSTh MAaTEMATHUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS,
BEJICHUS 3JI0POBOTO 00pasza >KU3HHU (30pPOBOE MUTaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH W OTAbIXa, peryiisipHas ¢u3nyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO



HaBbIKa pedeKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JIPyroro
YeJIOBEKa;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTALMEN HA IPUMEHEHUE MATEMAaTUUECKUX 3HAHUMN JJIs peLleHus 3a1a4
B 00JIaCTU COXPAaHHOCTU OKPY>KAIOIIEH Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX
BO3MOXXHBIX TIOCIEACTBUNA JJIsl OKPY’KAIOLIEH Cpenbl, OCO3HAHHWEM IJI00aJIbHOIO
XapakTepa OSKOJOTHMYECKMX Tpo0ieM W MyTed uX pelieHus; 8) aganramus K
U3MEHSIIOIIMMCH YCJIOBMSM COLHMAIBHOM M NPHUPOAHOM Cpelabl: TOTOBHOCTBIO K
JNCHUCTBUSIM B YCIOBUSAX  HEONPENEIEHHOCTH, MOBBILICHUID YPOBHS  CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO JESATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y
JIpYTHUX JIOJeH, MPHOOpeTaTh B COBMECTHOM AESITENFHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMIIETSHIIMH U3 OTBITA JPYTHX; HEOOXOIUMOCTHIO B (JOPMUPOBAHNN HOBBIX 3HAHMIA, B
TOM unciie GOpMyIUPOBAThH
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUAX, B TOM YHCJIE PAaHEE HE U3BECTHBIX,
OCO3HaBaTh JE€PUIMTH COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEW, IJIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HAaBAThb CTPECCOBYID CHUTYyalUI0, BOCHPUHHUMATH
CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMUNA KOHTPMEP, KOPPEKTHPOBaTh INPUHUMAEMbIe
pemieHus W AeWcTBuA, (HOpPMyIHpOBaTh M OICHHBATh PUCKA U TIOCJIEICTBUSA,
(GhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOCHHS MPOTPaMMBI TI0O MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o611ero oOpazoBanus y odyuaronierocs OyayT copMupoBaHbl METaIPEAMETHBIE
Pe3YIBTAThI, XapaKTEPHU3YIOIIUECS OBJIaICHUEM YHUBEPCATHHBIMH ITO3HABATEIIHHBIMA
JEUCTBUSMHU, YHUBEPCATHHBIMU KOMMYHUKATHUBHBIMH  JICHCTBUAMHU u
YHUBEPCAIBHBIMU PETYJISITUBHBIMU JCHCTBUSMU.

Ilo3HaBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA Ba3osbie
JOrn4yeckKue aeiicTBuA:

BBISIBJIT M XapaKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKM MaTEMaTHYECKUX
O0OBEKTOB, TMOHATHI, OTHOIIEHUA MEXIy MOHATUSAMHU, (POPMYIUPOBATH OINpEAETICHUS
NOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALMKU, OCHOBAHUSA IS
0000IIeHUsT W CpaBHEHUS, KPUTEPUHU MPOBOJUMOIO aHaIM3a; BOCHPUHUMATH,
bopMyIMpoBaTh U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbIC
U OTpULIaTe]bHBbIC, €IWHUYHBIC, YAaCTHbIE M OOIIUE, YCIOBHBIC, BBISBIATH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUsl B (paKTax, JaHHBIX,
HAOMIONICHUSX M YTBEPXKIEHHUAX, MpeasiaraTb KpUTEpUU U1 BBISBIICHUS
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3aKOHOMEPHOCTEN M NPOTUBOPEUYMI; J€JaTh BBIBOJABI C HCIIOIb30BAHUEM 3aKOHOB
JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX

YMO3aK/IIOUYEHUH, YMO3AaKIIOUEHUH 10 aHaJoruu; pa3dupaTh J0Ka3aTelIbCTBA

MaTE€MaTUYECKUX YTBEPKIECHUHN (TIpsIMbIE U

OT MPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO  HECJIOXKHBIE J0KAa3aTeJIbCTBA
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATH APTyYMEHTAIMIO, MPUBOJAUTH MPUMEPHl U
KOHTPIIPUMEPBI, O0OOCHOBBIBATH COOCTBEHHBIE pPAacCyXJIEHHUS; BbIOMpaTh CIOCOO
penieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB

peleHusi, BBIOMpaTh HanboJee MOAXOAAIINN ¢ YIETOM CaMOCTOSATEIBHO BBIIEICHHBIX

KPUTEPUEB).
Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

UCIIOJb30BaTh BONPOCHl KaK HCCIIENOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,

dbopMynpoBaTh BOMPOCH], (PUKCUPYIOIINE MTPOTUBOPEUHNE, TPOOIEMY, CAMOCTOSTEIHEHO
yCTaHaBIMBAaTh UCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3Yy, apTyMEHTUPOBATH CBOIO
MO3UINI0, MHEHHUE; TPOBOAUTH 0 CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BbEKTa, 3aBUCHUMOCTE OOBEKTOB MEXIy COOOH; CaMOCTOSATENBHO (OPMYIUPOBATH
0000111eH!sT U BBIBOJIBI MO pe3yJibTaTaM IPOBEAEHHOTO HAOIIOACHMS, MCCIIEI0BaHUS,
OIICHMBATh JOCTOBEPHOCTh TIONYYEHHBIX pPE3yJIbTAaTOB, BHIBOJOB H 000OIIEHUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIBUTAThH

MPEANOJIOKEHUSI O €TO Pa3BUTHHU B HOBBIX YCIIOBUSIX.
Pabora ¢ unpopmaunmeii:

BBISIBJIAITH ~ HEIOCTATOYHOCTh U HM30BITOYHOCTh  MH(GOpPMAIUU,  JIaHHBIX,

HEOOXOJUMBIX JIJIsl peUIeHUs 3a1a4i; BBIOMpaTh, aHaJIU3UpPOBATh,
CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH

uH(pOpPMAIMIO pPa3IMYHbBIX BUAOB U (OpPM MpeAcTaBiIeHUs; BbIOMpaTh (opmy

npecTaBiIeHus UH(POpMAaLUK U WILTIOCTPUPOBATH peIIaeMble
3a/layd CXeMaMH, JuarpamMmamMu, UHOW Tpa@uKoil M UX KOMOMHAIUSMU; OIICHUBATH

HaAEKHOCTh HH()OPMALIMU MO KPUTEPUSIM, TTPEITIOKEHHBIM YUUTEIEM
WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.
KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIC 1CHCTBHS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBHUSIMU U

HeNsiMA OOLIEHHMSI, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOAY PEIICHHs 3aJa4l, KOMMEHTHPOBATh
NOJyUYEHHBI pe3yibTaT; B XOJ€ OOCYXIEHHs 3aJaBaTb BOMNPOCHl IO CYIIECTBY
o0cyK1aeMoil TeMbl, TPOOJIEMBI, pelIaeMon 3a/1a4yu, BbICKa3bIBaTh UICH, HALIEJICHHBIC



Ha MOUCK PEUICHUs], CONOCTABIISITh CBOU CYXKIEHUS C CYKIACHUSIMU JIPYTUX YYaCTHUKOB
nuanora, OOHapy>KMBaTh pa3iMuM€ U CXOJCTBO TMO3MIMK, B KOPPEKTHOU Qopme
bopMyIUPOBaTh PAa3HOTIACHS, CBOM BO3PAKECHHUS; IPEACTABIATh PE3YJIbTAThl PEIICHUS
3a/1ayu, DKCIIEPUMEHTA, MCCIIEIOBAaHUS, MPOCKTA, CAMOCTOSTEILHO BHIOMPATH (opMmar
BBICTYIUICHUS ¢ YYETOM 3a/iay MPE3eHTAlUU U OCOOCHHOCTEN ayJIMTOpPUM; MIOHUMATh U
WCITOJIB30BATh IPEUMYIIECTBA KOMAaHIHON M MHANBUAYATHLHON pabOThHI

Opy pEeUIeHUU Y4YeOHBIX MaTEMaTHYECKUX 3ajad, MPUHUMATh I1€Jdb COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTAaHU3AIMIO COBMECTHOU PabOThI, pactpeemsiTh BUIBI
paboT, JOTOBAapUBATHCA, OOCYKIATh MPOIIECC W Pe3yabTaT PaboThl, 0000IATh MHECHUS
HECKOJIBKUX JIOJIeH; y4acTBOBaTh B IPYNMOBBIX (popMax paboThl (0OCYXIeHUS, OOMEH
MHEHHUSMH, MO3TOBBI€ IITYPMbl W JIpYTWE), BBIMIOJHITH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMHU YjIC€HAMU KOMAaHJbI, OIICHMBATh Ka4eCTBO
CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOpMYyIMPOBAaHHBIM y9aCTHHKAMU
B3aUMOJICHCTBUA.

PeryjsiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIe ieiicTBHSA
Camoopranusamnus:

CaMOCTOSITENILHO COCTABJIATH IUIaH, ITOPUTM PELICHUS 3a/1a4u (UM €r0 YacTh),
BBIOMpATh CIOCOO peleHuss € YYETOM MMEIOIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BAapPHUAHTHI PEIICHUH C Y4ETOM
HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS POLIECCa U pe3yJibTaTa
pelIeHruss MaTeMaTH4YecKOM 3aJay; MPEeABHAETh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh NPU PEUICHUH 3a/1adl, BHOCUTh KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE
HOBBIX OOCTOSITENICTB, HAaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH; OLIEHUBATh
COOTBETCTBUE pe3yibTaTa JAesITEIbHOCTH MTOCTABICHHOM LI U
YCIIOBUSIM, OOBSCHATHh TPUYUHBI JOCTHIKCHUS WIM HENOCTIDKEHHUS IIeNId, HaXOIUTh
OIMOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTpaMMBbl [0 MAaTEMATUKE MPEICTaBICHbI
no rojgaM OOydYeHHs] B CIEOYIOIUX pasfeiaXx NporpaMMmbl B paMKaxX OTIEITbHBIX
y4eOHBIX KypCcOB: B 5—6 kiaccax — Kypca «MaremaTtuka», B 7-9 kjaccax — KypcoB
«Anredpay, «['eometpus», « BeposSsTHOCTh U CTATUCTHKAY.
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PABOYAS NNPOI'PAMMA YYEBHOI'O KYPCA «MATEMATUKA» B 5-6
KJIIACCAX

HOACHUTEJBHASA 3AIIMCKA

HpHOpI/ITCTHLIMI/I OEJIsIMU 06y‘{€HI/I}I MaTeMaTuke B 5—6 K1accax sBJISIOTCS:
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npojoJbKeHne (GOpPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TMOHATUNA (YHCIIO,
BENMYMHA, TreoMeTpuueckass ¢urypa), oO0ecleunBalOMINX MPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh ~ MaTeMaTHYECKOro  0Opa3oBaHMsl  OOYydYalOIIUXCS;  Pa3BUTHE
MHTEJUIEKTYAJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydarouuxcs, I03HAaBaTEIbHOM
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUH, HMHTEpeca K W3YUYCHHI0 MaTEeMaTHUKH;
MOJIBEICHHE 00YJarONIMXCsl Ha TOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH W OKpy)Kammiero  mupa;  GopMupoBaHne  (QyHKIIMOHATHHOU
MaTEeMaTU4YeCKOM TPaMOTHOCTH: YMEHHUSI paclo3HaBaTh MaTeMaTUYecKhe OOBEKTHI B
pealbHbIX JKU3HECHHBIX CHUTYAlUSX, MNPUMEHSATH OCBOEHHBIE YMEHHUS I DPELICHUS
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ia4y, MHTEPHIPETUPOBATh MOJYUYEHHBIE PE3YyJbTAaThl U
OIIEHMBATh UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYaAIIUH.

OcHOBHBIE JIMHUM COJIEpXKaHUS Kypca MaremMaTuku B S5—6 Kiaccax —
apudMeTHIeCKasi 1 reOMeTpUYecKasi, KOTOpbIE pa3BUBAIOTCS MapajljIeibHO, KaXKIasi B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJHA OT JPYroi, a B
TECHOM KOHTaKT€ W B3aUMOJACHCTBHHM. Takke B Kypce MaTeMaTUKU IPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKHU.

N3ydenune apudmernueckoro marepuaia HAYMHAETCSd CO CHCTEMaTU3allud |
pPa3BUTHUSI 3HAHUHN O HATYPAJIbHBIX YUCJIAX, MOJYYEHHBIX HA YPOBHE HAYaJILHOTO OOIIIETO
obpazoBanusi. Ilpm 95TOM COBEpIIEHCTBOBAHME BBIYMCIUTEILHOW TEXHUKH U
dbopMHpOBaHHE HOBBIX TEOPETHMYECKUX 3HAHUWA  COYETAeTCSI C  pPa3BUTUEM
BBIYUCIIUTEILHON KYJIBTYpbl, B YaCTHOCTH € OOYUYEHHEM TMPOCTEUIINM MpUEMaM
NPUKUAKA U OLEHKUA pPE3yJbTaTOB BbIYMCICHUN. M3yueHue HaTypalbHBIX YHCEN
NpoJoKaeTca B 6 Kiacce 3HAKOMCTBOM C HAYaJIbHBIMU TMOHATHSIMU TEOPUU
JETUMOCTH.

Hauano u3ydeHusi oObIKHOBEHHBIX U JECATHUYHBIX JIPOOEH OTHECEHO K 5 Kiaccy.
DTO MEPBBIM ATAll B OCBOCHUM APOoOEH, KOrjla MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TOHATUSIMU TeMBI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEH B MOJHOM
00bEME TIPEANIECTBYET M3YUYEHUIO JCCATHYHBIX JPOOEH, 4TO I1eeco00pa3HO ¢ TOUYKH
3pEHHUS JIOTUKH U3JIOKEHUS YUCIIOBOM JIMHUU, KOTJIa TIPaBUIIA IEUCTBUMN C IECATUUHBIMU
JTPOOSIMU MOKHO OOOCHOBAThH YK€ U3BECTHBIMH aJITOPUTMAMHU BBITIOJIHEHUS JEHCTBHUM C
OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C JICCATHYHBIMU JIPOOSIMH  PaACIIUPUT
BO3MOXXHOCTH JIJIl TIOHMMAaHUS OOYYarIIMMUCS TPHUKIAJHOTO TMPUMEHEHUST HOBOM
3alUCU TPU M3YUYCHHUH APYTUX MPEIMETOB M MPU MPAKTUYECKOM HCIOJb30BaHuU. K 6
KJIacCy OTHECEH BTOPOM dTam B  M3YYCHHH JpoOeh, THIe  MPOUCXOJUT
COBEPIIICHCTBOBAHKME HABBHIKOB CPaBHEHUS U MPeoOpa3oBaHus ApoOeii, OCBOCHIE HOBBIX
BBIYUCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAaHUE TEXHUKW BBIYUCICHHH, B TOM YHCIE
3HAYEHUW BBIPAKECHUH, COAEpXKAIIMX W OOBIKHOBEHHBIC, M JECATHYHBIC ApOOH,
YCTaHOBJICHHE CBSI3€M MEXKy HUMH, PACCMOTpPEHHE MPUEMOB PEIICHHUS 3a/1a4 Ha IPOOH.
B nauasie 6 kyacca mpoMCXOAUT 3HAKOMCTBO C TTOHSITUEM MPOIICHTA.
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Oc00EHHOCTBIO M3YUYEHUS TIOJIOKUTENIbHBIX U OTPUIATENIbHBIX YUCEN SABIISETCS TO,
YTO OHM TAKXKE€ MOTYT pacCMaTpPUBATBHCS B HECKOJBKO 3TanoB. B 6 kilacce B Hauaie
n3ydeHus: TeMbl «lloOKUTENBbHBIE W OTPULIATENIBHBIE YHCIIA» BBIIEIACTCS NOATEMA
«llensle uncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMM YHUCIAMU H
JNEUCTBUSIMH C TIOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YUCJIAaMU ITPOUCXOJIUT HA OCHOBE
COZIEPKATENBHOIO0 MOAXO0Ja. IJTO IMO3BOJSET HA JOCTYIHOM YpPOBHE IIO3HAKOMHUTH
00y4Jaromuxcsi MPaKTHUYECKH CO BCEMU OCHOBHBIMU MOHSITHIMH TEMBI, B TOM YHCIIE U C
npaBujamMd 3HAaKOB  MPU BBINOJHEHUU apudmeTrnueckux pAeiicTtBui. M3yueHue
palMOHANBHBIX YHCE HAa ITOM HE 3aKOHUMTCS, a OyIET MPOJIOJKEHO B Kypce anreopsl 7
KJiacca.

[Ipy 0OyyeHMM pEIIEHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJIb3YIOTCS
apudmeTndeckue npuémsl perieHus. [Ipu oTpaboTke BHIYUCIUTEIHLHBIX HABBIKOB B 5—6
KJIaCCaX pacCMATPUBAIOTCS TEKCTOBBIE 3aJadyd CIEAYIOUIMX BHJIOB: 33Ja4yd Ha
JBUKEHUE, HA YaCTH, Ha MIOKYIKHU, HAa pabOTy W NPOU3BOJIUTEILHOCTh, HA POLEHTHI, Ha
OTHOLIEHUs1 U mpornopuuu. OOyyaromumecs 3HAKOMATCS C NpUEMaMU peleHus 3aaad
nepebopoM  BO3MOXKHBIX ~ BapMaHTOB, ydarca pabortatb C  uH(pOpMauueH,
MpeACTaBICHHON B popMe TaOJIUIl WK TUarpaMM.

B mporpamme yuebGHOro kypca «MaremaTthka» MpeayCMOTPEHO (OopMUpOBaHHE
IPOIEIEBTUUECKUX anreOpandecKkux MNpe/cTaBleHnid. bykBa Kak CHMBOJI HEKOTOPOIO
YuCiia B 3aBUCHUMOCTM OT MAaTE€MAaTHYECKOrO0 KOHTEKCTa BBOJUTCS ITOCTENEHHO.
BykBeHHass CHMBOJIMKAa IIMPOKO HCHOJB3YETCS MPEXAE BCEro JUIs 3amucH OOIIHX
YTBEPXKJICHUM W  TOpeajoKeHuid, (opMys, B YACTHOCTHM JJIA  BBIYMCICHHUS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B mporpamme yueOHOro kypca «Maremarukay TmpeAcTaBiIeHa HarasaHas
reoMeTpus, HampaBieHHas Ha pa3BUTHE OOpPa3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXXeHUs, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIMA 3Tall B U3yYEHHH T'€OMETPUH,
KOTOPBIM OCYHIECTBIIAETCS HA HAIJISAHO-TIPAKTHYECKOM YpPOBHE, OINMPAETCS  Ha
HarjasgHo-oOpa3Hoe  MblIUIeHHe  oOyuvaromuxcs. bosbinmas — poib  OTBOJIUTCS
NPAKTUYECKOHN JEeSTeNIbHOCTH, OIBITY, 3KCIIEPUMEHTY, MoAenupoBannto. O0yuaromuecs
3HAKOMSITCA C T€OMETPUYECKUMH (UTypaMU Ha IJIOCKOCTH W B IPOCTPAHCTBE, C UX
OPOCTEUIIUMU  KOH(PUTYpalusMHU, YyyaTcsi u300paxkaTb WX Ha HEJIWHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpUBaIOT UX MPOCTEHINE CBOMCTBA. B mporiecce nzyuenus
HarJsAHOW T€OMETPUN 3HAHUS, MOTYYEHHbIE OOY4aroUIMMHCS Ha YPOBHE HAYaJIbHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yyeOHOMY IJIaHy B 5—6 Kilaccax M3y4yaeTcsi HHTETPUPOBAHHBIN MPEAMET
«Marematrka», KOTOPBIA BKIIOYAET apuMETUUYECKH Marepual U HarJISIHYIO
TeOMETPHIO, a TaKXkKe MPOIEACBTUUECKHE CBEICHUS M3 anreOpbl, 3JEMEHTHI JIOTUKH U
HayaJia OMKUCATEIbHOU CTATUCTUKH.
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OO61iee ynco 4acoB, pEKOMEHIOBAHHBIX JIJISl U3yUYeHus: MateMaTtuku, — 340 yacos:
B 5 knacce — 170 gacoB (5 yacoB B Hejento), B 6 kimacce — 170 yacoB (5 yacoB B
HEJIEIO).

COJEPKXAHUE OBYUYEHUA

5 KUIIACC HarypajabHble 4MCJIa U HYJIb

HarypaneHoe wuyucno. Psa HatypaneHbix uwmcen. Ywucno 0. W3o0paxenue
HaTYpaJIbHBIX YMCEJl TOUKaMU Ha KOOPJIWHATHOW (UMCIIOBOM) MPSAMOIA.

[lo3unnoHHasgs cucTemMa CUHUCIEHHsS. PuMckas Hywmepanuss Kak IpUMEp
HEIO3ULIMOHHON CUCTEMBI CUMCIICHHMSI. [lecaTnyHas cucTeMa CUUCIICHHUS.

CpaBHeHHME HaTypajbHBIX YHCEJ, CPABHEHUE HATYypAJIbHBIX YHCEN C HYJIEM.
Crioco06sI cpaBHeHMsI. OKpyTICHUE HaTypalbHbIX YUCEIL.

CioxxeHue HaTypaldbHBIX YHCEJ, CBOWCTBO HYJIS IMPU CIOKEHUU. BbhlunTaHWE Kak
neicTBre, 00paTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJbHBIX YUCEN, CBOMCTBA HYJS H
CAVHUIIBI TIPU YMHOXKEHUH. JlemeHue Kak JedcTBHe, 0OpaTHOE YMHOXKEHHIO.
KoMrioneHTsI neicTBUM, CBA3b Mex1y HUMU. [IpoBepka pe3ynbrara apuMeTUdecKoro
nevictBus. llepeMecTuTeNbHOE M COYETATENLHOE CBOMCTBA (3aKOHBI) CIOXEHUS U
YMHOKEHHUSI, paclpeieIuTeIbHOE CBOWCTBO (3aKOH) YMHOKEHHSI.

Ucnonp3oBanne OykB 11t 0003HAYEHUSI HEU3BECTHOIO KOMIIOHEHTA W 3aruCH
CBOMCTB apu(METUUYECKUX JCHCTBUIA.

JlenuTenu ¥ KpaTHbIE YKCIa, PA3JIOKEHUE HAa MHOXKUTENH. [IpocThie U cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM IOKA3aTeJIEM. 3aUCh YUCIA B BUAE CYMMBbI Pa3psIHBIX
CJaraeMpblIx.

HucnoBoe BpIpakeHHUE. BplunciieHUME 3HAYEHUM YMCIIOBBIX BBIPAXKEHUH, MOPSAOK
BBITIOJTHEHUS JeUcTBUM. Vcnonb30BaHWE TPU BBIYUCICHUSX TMEPEMECTUTEIBLHOIO U
COYETAaTEIBbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PAacHpeeIUTEeNIbHOTO
CBOWCTBA YMHOKCHUS.

Apodu
IIpencraBierne o apoOu Kak CIOcoOe 3amucy 4acTH BeIWYMHBI. OOBIKHOBEHHBIC

npobu. [lpaBunbHbIE W HempaBWibHBIE ApoOu. CMmernaHHas apoOb, TPEICTABICHUE
CMEIIaHHOM IpoOu B BUE HEMPABWILHOW APOOU M BBIACICHUE IIEJION YacTH Yncia |3
HempaBuwiIbHOM JpoOu. WM300pakeHne ApoOell TOYKaMM Ha YHUCJIOBOM MPSIMOM.
OcHoBHoe cBoiicTBo apobu. Coxparmienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CnoxxeHre ¥  BBIYMTAHUE JApoOei. VYMHOXeEHHWEe U JeJieHHe Jpooeid,
B3anMMHOOOpaTHbIe 1poOu. HaxokaeHne 4acT eaoro U 1eioro mo ero 4YacTy.
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Jlecatuunas 3anuck gpoOeit. IlpencraBieHue JecSITUYHOM JApoOUM B  BHUIE
0OBIKHOBEHHOMU. M300pakeHne NECATUYHBIX ApoOel TOYKaMU Ha YHCIIOBOM MPSIMOM.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmerrnueckue JeHCTBUS ¢ NECATUIHBIMU IpoOsMu. OKpyTriIeHUE EeCITUIHBIX
JTpoOeii.

Pemienue TeKCTOBBIX 3aa4

Pemenne TekcTOBBIX 3a7au apupMETHUUECKHUM CIocoOoM. PermieHue mormdyeckux
3amad. Pemienne 3a1a4 nepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. Vcnonap30BaHue mpu
pEIIeHNH 331249 TaOJIHIl U CXEM.

Pemenue 3anay, copepkaniux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYMHBI: CKOPOCTh,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. ENWHULIBI M3MEPEHUSA: MAaCCHI,
00bEMa, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBA3b MEXAY €AUHULIAMH U3MEPEHUS
KaKI0 BEJINYNHEI.

Petienrie OCHOBHBIX 3a1a4 Ha IPpOOH.

Hpe,Z[CTaBJIGHI/IG JaHHBIX B BUJC Ta6JII/I]_I, CTOJIOYATHIX AuarpamMm.

Harasignas reomerpust

Harnsanaele npencraBieHus o (uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jyd, YroJ, JIOMaHas, MHOTOYTIOJIbHHK, OKPYXHOCTb, Kpyr. Yrou. IIpsmon, ocTpsIi,
TYIIOM ¥ Pa3BEPHYTHIN YTJIBL.

JlnuHa oTpe3ka, METPUYECKUE €AWHHULIBl JUIMHBL JUIMHA JIOMaHOW, IEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C HOMOILBIO TPAHCIIOPTHUPA.

Harnspnele npencraBineHuss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. I[loctpoenue
KoH(purypanuii u3 yacted NpsAMON, OKPYKHOCTH HAa HEJIMHOBAHHOW M KJIETYATOU
Oymare.

Hcnonb30BaHne CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAIpaTa.

[lnomanes mTPSAMOYTOJILHMUKA W  MHOTOYTOJBHUKOB, COCTaBJICHHBIX u3
NPSIMOYTOJILHUKOB, B TOM uwHclie (uryp, nM300paXEHHBIX Ha KiIeTdyaTol Oymare.
EauHuIe n3MepeHust Iionia iu.

Harnsgaple TIpeicTaBlIeHHsT O TMPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJBHBIN
napajuienenunen, Kyo, MHOrorpaHHuku. M300pakeHre MpoCTeUIMX MHOTOTPAHHUKOB.
Pa3BépTku kyOa u mapamienenumnena. Co3nanue MojeNeil MHOTOTPaHHUKOB (K3 Oymard,
MPOBOJIOKH, IUIACTHJIMHA U JApYyrux wmartepuaiioB). OO0BEM  MPAMOYTOJIBHOTO
napajienenunena, kyoa. Enuauiiel uamepenus oobEéma.

6 KJIACC
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HartypajabHble unciaa

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMH HATypalbHBIMU  YHCIIAMHU.
UucnoBble BBIpAXKEHUS, MOPSAOK JCUCTBUM, MCHOJb30BaHHE CKOOOK. Vcmonb3oBaHue
OpU BBIYHUCICHUAX [EPEMECTUTEIBHOTO M COYETATENbHOIO CBOWCTB CIOXEHUS U
YMHOKEHHSI, PACTIPEAECIUTEIEHOIO CBOWCTBA YMHOXKEHUA. OKpyTiieHue HaTypallbHbIX
YU CEll.

Jlenutenu W KpaTHbIE 4uWcla, HAUOOJBIIMA OOMIMI JeTuTeNb U HauMEHbIIee
oOmree kpatHoe. JlemuMOCTh CyMMBI U IPOU3BEIeHUS. [{ereHne ¢ 0cTaTKoM.
Apoou

OObIKHOBEHHAsT Jpo0b, OCHOBHOE CBOWCTBO JpOOH, COKpamieHue apoOei.
CpaBHeHue M ynopsiaounBaHue ApoOeil. Pemienue 3agady Ha HAXOXKIEHUE YACTH OT
LEeJOro M 1LeJoro mno ero vactu. JlpoOHoe uuciao Kak pe3ynbTarT JesICHUs.
[IpencraBienue AecATUYHOM JpoOu B BHUAEC OOBIKHOBEHHOW JIpPOOM W BO3MOXKHOCTH
IpPEACTaBICHUsS] OOBIKHOBEHHOW ApoOM B BHJE JAecITHYHOM. [lecsaThuHble ApoOU U
MeTpuyecKas cuctemMa mep. Apudmernyeckue ASHCTBUS U YUCIIOBBIE BBIPDAXKEHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHomienue. JleneHwe B JaHHOM  OTHOUIEHWH. MacmTab, HTpPOHOpIUS.
[IpuMeHneHne nponopunil P PEMICHNHN 3a4a4.

ITonsiTne mpoueHTa. BplYKMCIIEHHE MPOLIEHTAa OT BEIWYMHBI M BEIUYMHBI IO €€
NpOLEHTY. BbIipakeHue MNPOLEHTOB AECATUYHBIMU JApoOsimMu. PemeHue 3agay  Ha
IPOLIEHTHI. BhipakeHne OTHOLIEHUSI BETMYUH B IPOLEHTaX.

IHonoxureabHbBIE M OTPHLATEIbHBIE YHCIA

IlonoxkurenbHple W OTpULATENbHbIE 4yucna. llenasle uwmcma. Mopyins uyucia,
reoMeTpuyecKas HUHTEprpeTanus Monyis uyucna. M3o0paxenue uyucen Ha
KOOpPJIMHATHOM MpsiMoil. YncnoBbie mpoMexyTku. CpaBHeHUE yucen. ApupMeTundecKkue
JNEUCTBUS C MOJIOKUTEIIBHBIMA M OTPULATEIbHBIMU YU CIAMM.

[IpsmoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH Ha
IJIOCKOCTH, abcuucca W opauHara. [locTtpoeHue Touek M (uUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BhIpaKeHUs

[Ipumenenne OyKB AJid 3alMCH MaTeMaTHUYECKUX BBIPAKEHUN M MPEJIOKEHUMH.
CpoiictBa apumeTnyeckux JeHCTBUUA. bByKBEHHbIE BBIPAKEHHSI W YHUCIIOBbBIE
IIOACTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMysbl MEpUMETpa M IJIOMIAAM MPSIMOYTOJIbHUKA, KBajpara, oObEMa
napasuiesienumneaa u Kyoa.

PemieHnne TekcTOBBIX 33124
Pemienue TekCTOBBIX 3a7ay apupMETHUUECKHUM CIocoOoM. PerieHue ormyeckux
3aaa4. Pemenue 3a1a4d mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.
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Pemenue 3anau, conepikaiimnx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEIUYHUHBI: CKOPOCTb,
BpEMs, pPACCTOSHUE, II€HA, KOJMUYECTBO, CTOMMOCTh, MPOU3BOJIUTEIBHOCTb, BpEM,
00bEéM paboThl. EAWHUIEI W3MEpEeHHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMCHH,
ckopocTu. CBs3b MEXKIy €AMHUIIAMHA U3MEPEHHUS KaKI0M BEJIMYMHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPILHOHAIBLHOCTHIO BEJIUYUH,
MPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OneHka © TpUKHIKA, OKpyrieHue pesynbrata. CocTaBiieHHEe OyKBEHHBIX
BBIPKEHUI 110 YCIOBUIO 3a/1a4H.

[IpeacraBienre MAaHHBIX C TMOMOIIBIO Tabmun u auarpamm. Cronbuateie
JMarpaMMbl: YTEHUE U MOCTpOeHUE. UTeHNE KPYTOBBIX JUArPAMM.

Harasinnas reomerpusi

Harnsanuele npencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jyd, yroJjl, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anmHoe pacnonoxeHue ABYX MPAMBIX HA IIJIOCKOCTH, MapajuiesIbHbIE MPSMBbIE,
NEPIEHIUKYJISIpHbIE TpsiMble. M3MepeHne pacCTOAHMIl: MEXAY ABYMS TOYKAMH, OT
TOYKHU JI0 IPSIMOM, JJIMHA MaplIpyTa HAa KBAAPATHOU CETKE.

N3mepeHue u TOCTPOCHHE YIJIOB € TMOMOIIBI TpaHcmopTupa. Buabl
TPEYTOJILHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOIBHBIN, TYNOYTOJbHBIA, PABHOOCIPEHHBIH,
PaBHOCTOPOHHUM. YeThIpEXYTrOJIbHUK, MIPUMEPHI YEThIPEXYTOJILHUKOB.
[IpssMOYTOJILHUK, KBaJApaT: HCIOJIb30BaHUE CBOMCTB CTOpPOH, YIJIOB, JIWaroHajei.
N3o0pakeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBAHHOW OyMare ¢ HCIOJb30BaHUEM
UUPKYJIs, TUHEWKH, YrOJdbHUKA, TpaHcnopTupa. [locTpoeHus Ha kieTdyaroi Oymare.

[Tepumerp MHorOyrONBbHUKA. [loHSTHE TUIOMAAN (DUTYpBI, €TUHUIBI U3MEPECHUS
omaau. [pubmmkEHnoe u3MepeHue miomaau Guryp, B ToOM 4KClI€ Ha KBaJpaTHOU
cetke. [Tpubmmx€HHOE U3MEpPEHUE IJTMHBI OKPY>KHOCTH, TUIOIIAAN Kpyra.

CummMeTpus: LieHTpayibHAas, OCEBasl U 3€pKAJIbHAsI CHMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsiaaple mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (QUTypax: MapajuiesenuIie],
Ky0, mnpusMa, TnUpaMuja, KOHYC, UWIMHApP, Mmap u chepa. HM3o00pakeHue
NPOCTPAHCTBEHHBIX (uryp. I[Ipumepsl pa3BEPTOK MHOTOTPAHHHMKOB, IWIWHIpA U
koHyca. Co3gaHue Mojenell NpPOCTPaHCTBEHHbIX (uryp (w3 Oymaru, HpOBOJIOKH,
IUIACTWIIMHA U JPYTUX MaTepUasoB).

[Tonsatue o0bEéMa, eauHUIBI U3MEpeHUs: 00bémMa. OO0BEM MNPSAMOYTOJIHHOTO
napajienenurnena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI
[IpeameTHbIe pE3yJNbTAaThl OCBOEHUS MPOTrPaMMbl y4eOHOTO Kypca K KOHILY

oOydeHus B 5 kiacce:
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Yucaa v BLIYUCICHUSA

[ToruMaTe W TPABWIBHO YIOTPEOJSATh TEPMHUHBI, CBS3aHHBIC C HATypaIbHBIMH
YUCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh U yHOPSIOYMBATH HATypaJbHBIE YKCIIA, CPABHUBATH B IMPOCTEHIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIEC TPOOH.

CoOOTHOCUTBH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €
YUCIIOM M M300pa)kaTh HATypaJibHbIE YHUCJIa TOYKAMU HAa KOOPAMHATHOM (YHCIIOBOM)
MIPSIMOM.

BreimonasaTe  apudMeTHyecKue JCUCTBUS C HATypaJbHBIMH  YHUCJIAMH, c
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUIINX CITyHasiX.

BrInosmHATE NPOBEPKY, NPUKUIKY PE3YJIbTATA BEIYUCICHUI.

OKpyTrIsTh HaTypajibHbIE YKCIIA.

PemieHne TekcTOBBIX 33124

Pemate TekcTOBBIe 3alaud  apuU(PMETUYECKUM CIOCOOOM U C  IOMOIIBIO

OpraHn30BaHHOTO KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BapUAHTOB.

Pematp 3agaun, cojieprKaiire 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIWUYUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1I€Ha, KOJTUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3aIllUCH, CXEMbI, TaOJIUIIbI, 0O003HAYCHHUS IIPH PEIICHUU
3aJ1a4.

[Tonp30BaThCS OCHOBHBIMHM €IMHUIIAMH M3MEPEHMsSI: I[€HBI, MAacChl, PacCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAKATh OJHU €IMHUIIBI BEJIMYMHBI YEPE3 JIPyTHE.

W3Bnekarb, aHaJIW3UpPOBaTh, OLICHMBATh HWH(OPMALMIO, NPEICTaBICHHYIO B
TabnMile, Ha CTOJIOYATOM AMarpaMMme, MHTEPHPETUPOBATH IMPEACTABICHHbIE AaHHBIE,
UCITI0JIb30BaTh JIAHHBIC TTPU PELICHUU 3a]1a4.

Harasinnas reomerpust
ITonp30BaThCA TEOMETPUUECKMMHU NOHATUAMU: TOYKA, MpsMasi, OTPE30K, JIyd, yIoJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO0 MHUpa, HMEIImUX QGopMy
W3YYEHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C yIVIAMHU: BEpIIMHA CTOPOHA, C
MHOTI'OyI'OJIbHUKAMU: yTOJI, BEPIINHA, CTOPOHA, AUAroOHajb, C OKPY>KHOCTBIO: paanycC,
IAAMETP, UEHTP.

N300paxaTh N3y4eHHbIE T€OMETPUUYECKHE (PUTYPhI HA HETMHOBAHHOW U KJI€TYaTON
OyMmare ¢ HOMOIIbIO LIUPKYJISI U TMHEUKH.

Haxomute [MHBI OTPE3KOB HENMOCPEACTBEHHBIM HU3MEPEHHUEM C IIOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYXKHOCTH 3aJaHHOIO
panuyca.
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Hcnonp3oBaTh CBOMCTBA CTOPOH U YIJIOB IIPAMOYI'OJIbHUKA, KBaJApara A HX
IMOCTPOCHHUA, BBIYUCIICHUS TJIOIIAaAN U IICpUMETPA.

Boluucnsate mepumeTp M IUIONIQAb  KBajpaTa, NPSIMOYTroJibHHUKa, (QUryp,
COCTaBJICHHBIX M3 MPSMOYTOJIbHUKOB, B TOM uucie ¢GuUryp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMH METPUYECKUMHU €IUHUIIAMU HW3MEPEHUS! IJIMHBI,
TUIOIIAM; BBIPAXKaTh OJIHU €IUHUIIBI BEJIMUMHBI Yepe3 JpyTue.

Pacno3naBaTe mapawienenunes, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA,
peOpo rpaHb, U3MEPEHUsI, HAXOAUTh U3MEPEHUS Mapasuieenueaa, Kyoa.

Boluucnate 00bEM  KyOa, mapajuienienuriena Mo 3aJaHHBIM — HU3MEPEHHSM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemars HecnoxxHBIE 3aJa4n Ha HN3MCPCHHC TICOMCTPHYCCKHUX BCJIIMYWH B
IMPAKTHYCCKUX CUTYyalHAX.

[IpeameTHBIC pPE3yJBTaTBl OCBOSHWS MPOTPAaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 6 KJacce:
Yucsia ¥ BbIYMCIEHUS

3HaTh W TOHHUMAaThb TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUJAMH YHCENT H
croco0aMy WX 3allkCH, MEPEXOJUTh (€Clid 3TO BO3MOXXHO) OT OJHOM (POpMBI 3amucu
YHCia K APYTOu.

CpaBHUBaTh U YMNOPAIOYMBATH IEJIbIE YHUCTA, OOBIKHOBEHHBIC U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrinonHsTh, coueras yCTHbIE U MUCbMEHHBIC MPUEMBI, apU(METUUECKUE TEUCTBUS
C HATypaJIbHBIMU W IICJIBIMH YHUCIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSIMHU,
MTOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMY YU CIIAMH.

BpruncnsaTh 3HAUYEHUS YHCIOBBIX BBIPAKEHUM, BBIMOIHATh NPUKUAKY U OLEHKY
pe3yibTaTa BBIUMCICHUHM, BBIMOJIHATH NPEOOpa30BaHUs YHCIIOBBIX BBIPAKEHUN  Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOUIUM €U YUCIIOM U
M300paKaTh YUCIa TOYKAMU HAa KOOPJIMHATHOMN MPSIMOiA, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CUCTEME KOOPIMHAT C KOOpJAMHATAMHU 3TOM
TOYKH.

OprrJ'IHTB OeJIbIC YHCila U ACCATHUYHBIC IIpO6I/I, HaxXoauThb HpI/I6.HI/I)KeHI/I$I YUCCII.
YucjaoBble U 6yKBeHHLIe BBIPAKCHUSA

I[lonumats u yrIOTpe6JI$ITB TCPMHUHBI, CBA3aHHLIC C 3aIlMCbIO CTCIICHM YHCJIA,
HaXOJAUThb KBaJApaT H KY6 quciaa, BBIYHCIATH 3HAYCHHUA YHCJIOBBIX BBIpa)KeHHﬁ,
CoACpIKalUX CTCIICHU.
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ITonb30BaTbCsAd MpU3HAKAMM JIEIMMOCTH, PACKIAAbIBATh HATYPAJIbHBIC YHCIA HA
IIPOCTBHIE MHOKUTEIIN.

[Tonb30BaTbCa MacmITabOM, COCTABIISATH IPOMOPIIUN U OTHOIICHHUSI.

Hcnonb3oBath OYyKBBI UIsi OOO3HAUEHUS YMCEN TMPU 3alUCH MaTEMaTHUYECKHUX
BBIPQXCHHUM, COCTaBISTh OYKBEHHBIC BBIPAKEHUS U (POPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISAS HEOOXOUMbIE MTOJICTAHOBKU U IIPe0Opa30BaHusl.
HaxoanuTh HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 3324

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3aa9 apU(PMETHUECKUM CIIOCOOOM.

Pemats 3agaun, CBsI3aHHBIE C OTHOLIEHHUEM, MPOMOPLHUOHAILHOCTHIO BEIUYMH,
MPOLIEHTaMH, PEIIaTh TPU OCHOBHBIC 33/1a4 Ha IPOOU U MPOLICHTHI.

Pemars 3amauu, comeprkaiine 3aBUCUMOCTH, CBA3bIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpEMsI, pacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMUMOCTh, MPOU3BOAUTEIBHOCTb, BpEMS,
00bémMa paboOThl, HUCMOJB3Ys apuPMeTUUecKue JACHCTBUS, OIEHKY, MPUKUIKY,
MOJIb30BAThCS €IMHUIIAMU U3MEPEHUS COOTBETCTBYIONIUX BEJIUYHUH.

CocTtaBisTh OyKBEHHBIE BRIPAXKEHUS 110 YCIOBHIO 3a/1a4UH.

N3Bnekaty uHQOpMaIluioo, TMPEACTAaBICHHYID B TaONWIax, Ha JMHEWHOM,
cT0I0UaTON WM KPYTrOBOM JAMarpaMmax, MHTEPIPETUPOBATH MPEJACTABICHHBIC JaHHEIE,
MCIIOJIb30BaTh JaHHBIE TIPU PEIICHUH 3a]1ay.

[IpencrapisaTs wHOOPMALMIO C TOMOIIBIO TaOJUIl, JHUHEHHOHW W CTOJOYATOMN
JarpamM.

Harasignas reomerpust

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEmuX Gopmy
U3YYEHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX UTYP.

N3o0pakaTh ¢ MOMOIIBIO UPKYJIS, JIMHEWKHU, TPAHCIIOPTHPA Ha HETMHOBAHHOUN H
KJeTyaTo Oymare M3y4eHHBbIE TUIOCKHE T€OMETpHUYecKrue (QUrypsl M KOH(MUTypaluu,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCA TEOMETPUUYCCKUMH TOHATHSAMHU: PABEHCTBO (PHUTYp, CUMMETpHS,
WCITIOJIb30BaTh TCPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETpPHEH: OCh CHMMETPUH, IICHTP
CUMMETPHH.

Haxonuth BeNMMUYWHBI YTJIOB M3MEPEHUEM C TMOMOIIBI TPAHCIOPTHPA, CTPOUTH
YIJIbl 3aJaHHOW BEIIMYWHBI, ITOJB30BATHCS IPU PEIICHWH 3ajad TPaayCHOH Mepou
YIJIOB, PacIlO3HABAaTh HA YEPTEKAX OCTPBIN, MPSIMOM, PA3BEPHYTHIN U TYIIOW YTJIbI.

Boruucnsate  quHY  JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, TIOJIb30BaThCS
CAVHUIIAMU WU3MEPEHHS JUTHHBI, BBIpAXaTh OJHHM €AUHUIIBI U3MEPEHUs JIMHBI Yepes

JIpyTHE.
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Haxonutb, HCMONB3ysh 4YEpPTEKHBbIE HWHCTPYMEHTBI, PACCTOSIHUS: MEXKIY HIBYMsI
TOYKaMH, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAaJIpaTHOU CETKeE.

Boruucnsats miomanb GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIbHUKOB, UCIOJIb30BATh
pa30OueHne Ha TNPSAMOYTOJbHUKH, HA paBHbIE (QUIYpBI, JOCTpanBaHHE 10
OpSIMOYTOJIbHUKA, TOJIb30BaThCA OCHOBHBIMM E€IWHULAMH HM3MEPEHUs IUIOLIA/IH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN Yepe3 IPYyTHUe.

Pacrio3HaBaTh Ha MOJENSIX MU HM300paXKEHUSX NUPAMHUAY, KOHYC, IIMWJIHHJIP,
HCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, IpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakats Ha KiIeTyaTo Oymare npsMOyTOJIbHBIN MapaieJenunes.

Boruucisate 00bEM  IPSIMOYTOJIBHOTO Tapajijiesienunena, KyOa, IOJIb30BaThCs
OCHOBHBIMH €JMHULIAMU U3MEPEHUS 00BbEMA;

PemaTte HeclOXHBIE 3aJaud HAa HAXOXIACHUE T'€OMETPUYECKHUX BEJIMYMH B
MPAKTUYECKUX CUTyalUsX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaumMeHoBaHue pasiena  KolmuecTBo OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(Tembl) Kypca 4acoB CoJiep>KaHue
HarypainbHble 4ncia. 43 Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;

JlecsaTruHas cucremMa
cuucieHud. Psn
HaTypaJIbHBIX YHUCE.
Harypanbhslii psia.
Yucio 0.
HarypanbHbie yncia
Ha KOOPAWHATHOU
MIPSMO.
CpaBHeHue,
OKpYTJICHUE
HaTypaJIbHBIX
YHCel.
Apudmernueckne
JICUCTBUS C
HaTypaJlbHBIMU
yrcnamu. CBoMCTBa
HYJISI IPU CJIOKEHUU
Y YMHOXKEHUH,
CBOMCTBA €IMHUILIBI
[P YMHOKEHUU.

JlelicTBHs ¢ HaTypaJIbHBIMU
YHCIIAMU

npeaIaraTe 1 00Cy:KI1aTh CIOCOOBI YIIOPSTOYMBAHUS YUCEN.
N300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOMN NPAMON, HAXOAUTH KOOPINHATHI
TOYKHU.

HcciienoBath cBOMCTBA HATYpaIbHOTO psiAa, uncen 0 u 1 npu
CJIOKEHUU U YMHOXECHUHU.

Hcnoab3oBaTh NPaBWIIO OKPYTIIEHUS HATYPATbHBIX YUCEN.
BoInoJHATH apupMeTHYECKHE JefiCTBHA C

HaTypaJIbHBIMHU YHCIAMH, BBIYMCJIATH 3HAYEHUS YUCIOBBIX
BBIPOKEHHUM CO CKOOKaMU U 0€3 CKOOOK.

3anuceIBaTh NPOU3BEACHNE B BUJIE CTEIICHU, YUTATh
CTENEHU, UCIOJIB30BAaTh TEPMHHOJIOTHIO (OCHOBAaHHUE,
MIOKAa3aTellb), BBIYUCIAATH 3HAYCHUS CTETICHEW. BBINOIHATH
NPUKHAKY U OLIEHKY 3HAYECHHUIN YUCIIOBBIX BBIPAXKCHUM,
npeaiaraTb ¥ IPMMEHSTh NPUEMBI IPOBEPKH

BBIYUCJICHUM.

Hcnoan3oBarh IPH BbIYHCJICHUAX IICPEMCCTUTCIIBHOC U
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coueTaTeJIbHOE  CBOMCTBA
pacrnpeienuTebHOoe
(popmyupoBarh

CJIOKEHUS
CBOMCTBO

nu

YMHOKCHUA,
YMHOXCHUS
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[IepemecTuTenpHOE
1 COUYETATEIbHOE
CBOMCTBA CJI0KCHUS
1 YMHOXKCHUS,
pacnpeaeauTeNIbHOEe
CBOKCTBO
YMHOXCHHUS.
Jenurenu n
KpaTHBIC YHUCIIa,
PA3JI0KEHUE YK CIIa
Ha MHO>XHUTEJIH.
Jlenenue ¢
octaTkoM. [IpocTeie
1 COCTaBHBIC YMCIIA.
[Ipu3naku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJlbHbIM
IIOKa3aTeIJIEM.
Yucnosbie
BBIPKCHUS,
MOPSAIOK IEMCTBUM.
Pelienne TeKCTOBBIX
3aJ1a4 Ha BCE
apudMeTHIECKHE

U IPUMEHATH MPaBUJIA TPEOOPa30BAHUS UUCIOBBIX
BBIPQXCHHUI Ha OCHOBE CBOMCTB apu()METHIECKHUX ACHCTBHIA.
HccnenoBaTh 4YMCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH THIIOTE3bI, (POPMYJIMPOBATH 00001IEHUST U
BbIBO/IbI 110 PE3YyJIbTaTaM IMPOBEAEHHOTO UCCIIEIOBAHMS.
@®opMYyJIUPOBATH ONpeAeSIeHUsI ICIIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTENIN U KPATHBIE YUCIIA; PACIIO3HABATD
IIPOCTBIE U COCTABHBIC UKCIIA; (POPMYJIHUPOBATH U
NPUMEHSATHh MPU3HAKH JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHHUS YHCIIA HA IPOCTHIE
MHOKHUTEIN; HAXOAMTh OCTATK! OT JAEJICHUS U HETOJHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
HaTypaJbHBIX YKCJIAX, IPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTpynpoBath MaTeMaTH4ecKHe NMPEIT0KEHHUS C
MOMOIIBIO CBSI30K «H», «UJIN», KECIH. .., TO...». Pemarsp
TEKCTOBBIE 33]]a4 apu(PMETHIECKIM CIIOCOOOM,
HCMOJIb30BAaTh 3aBUCUMOCTH MEXK]ly BEIMUMHAMU
(CKOpOCTh, BpeMsi, pacCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTD
U Ip.): AHAJIU3UPOBATH U OCMBICJIMBATDH TEKCT 33/1a4H,
nepedopmMyIHpPoOBaTh YCIOBUE, U3BJIEKATh HEOOXOIUMbIE
JNAHHBIC, YCTAHABJIMBATH 3AaBUCUMOCTH MEXy BEIUYMHAMU,
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CTPOMTH JIOTUYECKYIO LIETIOUKY PACCYHKACHUIA.
MopaeanpoBaTh X0/ peIICHNS 3aa41 ¢ TOMOILBIO PUCYHKA,
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JICUCTBUS, Ha
NBIDKEHUE U

ITOKYIIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTth, pa3dupaTh, OLEHNBATH PA3TUUYHBIC PELICHUS,
3aUCH PEIICHUH TeKCTOBBIX 3a1a4.

Kpurunuecku OIIEHUBATh MTOJTYYEHHBIN
pe3yJbTar, OCYIIEeCTBJIATH CaMOKOHTPOJIb,
MpOBEpsii OTBET HAa COOTBETCTBHUE YCIJIOBHIO,
HAXOAUTH OIINOKH.

Pemartsb 3a1a4n ¢ MOMOIIBIO TIEpedopa BCeX BO3MOKHBIX
BApUAHTOB.

3HAKOMUTBCS ¢ HCTOPHUEH pa3BUTHSA apU(PMETUKHU
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Harnsnnas reomerpusi.
JInnuy Ha TUI0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenne qinmHbl
OTpE3Ka,
METPUYECKHUE

€ IMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpy»XHOCTb U KpYT.

IIpakTnueckas
pabora
«ITocTpoenne
y30pa u3
OKPY>KHOCTEI.
Yrou. [Ipsmon,
OCTPBIM, TYyIIOM W
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTh Ha yepTekXax, pUCYHKaX, OMUCHIBATD,
VICITIOJIb3YS] TEPMHUHOJIOTHIO, U H300PaKaATh C IOMOIIBIO
YEepTEKHBIX NHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIy4,
yTOJ1, IOMaHYI0, OKPYKHOCTb.

Pacno3naBarb,  NPMBOAUTHL  NpPUMepPbI  OOBEKTOB
pealbHOTO MHpa, HMMEIOIUX (OopMy H3YUYEHHBIX (uryp,
OLIEHMBATb WX JINHEWHBIE PA3MEPBHI.

Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
JUTSl IOCTPOCHMS M U3MEPEHUS: H3MEPHATH JIJIMHY OTPE3Ka,
BEJIMYUHY YIJIa; CTPOMTH OTPE30K 3a1aHHOM JJIMHBI, YIOJl,
3aJIaHHOM BEJIUYHMHBL; OTKJIAABIBATD LIUPKYJIEM PaBHBIC
OTpE3KH, CTPOUTH OKPY’KHOCTh 3aJJaHHOTO panyca.
N3006paxath KOH(UTYypallUd TEOMETPUUYECKUX (UTYDp U3
OTPE3KOB, OKPY>KHOCTEH, UX YACTE€W HA HEJIMHOBAHHOMU U
KJIeTYaTol Oymare; npeajiararb, ONUCHIBATH M

00cyk1aTh Croco0bl, AJITOPUTMBbI ITOCTPOEHUS.

Pacno3naBaTh u M300paxaTh HAa HEJIMHOBAHHOU U
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IIpakTrueckas
pabota
«ITocTpoenne

YTJIOB»

KJIeT4aTod Oymare MpsMOM, OCTpPBIA, TYMOM, pa3BEPHYTHIN
yIJIbl; CPABHUBATH YTJIBL.

BbI14ucjsaTh JUIMHBI OTPE3KOB, JOMaHbIX.

IloHnMaTh M MCIIOJIB30BaTh NIPH PelIeHUH 3a1a4
3aBHCHMMOCTH MEXIY €IMHUIIAMA METPUUECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €IMHNALIAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHPUTYypaLMK, UCTIOIb3YS
U(pPOBBIE pECYpPChI

OOBIKHOBEHHBIE IpOOU

48

Hpo6s. [IpaBunbHbIE
1 HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OH.
CpaBHeHue qpo0eid.
Cnoxxenue u
BBEIYUTAHHE
OOBIKHOBEHHBIX
npobeii. CMemanHas
JpoOb. YMHOXKEHHUE
U JeJICHUe
O0OBIKHOBEHHBIX
npo0eit;
B3aMMHOOOpaTHBIC
npobu. Pemenue
TEKCTOBBIX 3a7a4,
coJlep KaImx ApooH.

MopeanpoBarthb B rpaduueckoii, mpeaAmMeTHOU popme, ¢
MOMOILbIO KOMIIBIOTEPA MOHATHUS U CBOICTBA, CB3AHHbBIE

C OOBIKHOBEHHOH JApOObIO.

Yutath M 3anUCbIBaTh, CPABHUBATHL OOBIKHOBEHHBIE
JpoOu, MpeaiaraTb, 000CHOBBIBATH U 00CYXK/AATh CIOCOOBI
yIOpSAIOYUBAHUS APOOECH.

N3006paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPJUHATHOM MPAMOM; MCIOJIb30BATH KOOPJANHATHYIO
IPSAMYIO JJISI CPAaBHEHHUSI IPOOEH.

D®opMyIMPOBaTh, 3ANUCHIBATH € NOMOIIBLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JApOOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHust JpoOeit 1 MpUBEICHUS
JTpoOU K HOBOMY 3HAMEHATEJIIO.

IIpencraBiasiTh CMENIaHHYIO IPOOb B BUE HEIIPaBUIbHON

Y BBIICNIATH LIENYI0 YaCcTh YKCIIa U3 HEMPaBUIbLHOM IpoOu.
BuInoHATH apupMeTHYecKue 1ecTBUA C
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OcCHOBHBIE

OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHSATH CBOICTBA
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3a/1auu Ha APOOH.
[IpumeHenune OyKB
JUTS1 3aIiCU
MaTEeMaTHYECKUX
BBIPAKCHUH U
MPEIIOKEHUM

apu(PMETHICCKUX TCUCTBUI IS PAIlIOHATIU3AIHH
BBIUYMCJICHUH.

BbINOJHATH NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYUCIICHUM;
npeaIaraTb 1| NPUMEHATH NPUEMbI NMPOBEPKHU
BblunciaeHui. IIpoBoaUTH WMCC/IeI0BAaHUSL CBOMCTB JpOOEH,
OMHUpPasCh Ha YHUCJIOBBIC AKCIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
Jpo0sIX, MPUBOAUTH MPUMeEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BBICKA3bIBAHUM.

Pemars TekCTOBBIE 3a/1auu, COIEprKaIlUe IPOOHBIC TaHHbBIC, U
3aJlauM Ha HAXO0XKACHUE YaCTH LIEJIOTO U LEJIOTO I10 €ro 4acTu;
BbIAIBJISITH UX CXOJACTBA U PA3JIMYHUS.

MopenupoBaTh X0/ PEUICHUA 331a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparTb, OLEHUBATDH PA3TUYHbBIC PEIICHUS,
3aIMCH PEIICHUM TEKCTOBBIX 3a/a4.

Kpurnyecku oueHUBATH MOJYYCHHBIN
pe3ysbTaT, OCYIIECTBISATh CAMOKOHTPOJIb,
MPOBEPSIsi OTBET HA COOTBETCTBUE YCIIOBUIO,
HAXOAUTh OIMHNOKH. SHAKOMHUTBLCHA € HCTOpPHeEH
pa3BUTHS apUPMETHKA

30



Harnsnnas reometpusi. 10 MHOTrOyTOJNBHHUKH. OnuceiBaTh, HCMOJIB3YSI TEPMUHOJIOTHIO, H300PAXKATH C
MHoOroyronsH1KH YeTpIpEXyTONBHUK, IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKHU,
IIPSAMOYTOJIBHHUK, MOJICTTUPOBATh U3 OyMaru MHOTOYTOJbHUKH.
KBaJpar. IIpuBoaUTH NpUMeEPHI OOBEKTOB PEATHHOTO MUPA, UMEIOIITNX
IIpakTnyeckas (opMy MHOTOYTOJIBHUKA, TPSIMOYTOJIbHUKA, KBaJIpaTa,
pabota TPEYTOJbHUKA, OLEHUBATH UX JIMHEHHBIC PA3MEpPHI.
«ITocTpoenne BoeIyuCasiTh: IEPUMETP TPEYTOIBHUKA, IPSIMOYTOJIbHUKA,
HPAMOYTOJIbHUKA MHOT'OYTOJIbHUKA; IJI0IAb NIPAMOYTOJIbHUKA, KBaJapara.

C 3aIaHHBIMU
CTOPOHAMH Ha
HEJINHOBAaHHOU
Oymarey.
TpeyroyibHUK.
[Tmomane u
MIEpUMETP
MPSIMOYTOJIbHUKA
u
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOJbHUKOB,
€AUHULIBI
M3MEpPEHUS
TUJIOILA/IH.
Ilepumerp
MHOT'OYTOJIbHUKA

N300paxaTh OCTPOYrOJbHBIC, IPSIMOYTOJIBHBIE U
TYINOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HETMHOBAHHOM M KJIETUATOM Oymare KBajapatT u
MPSIMOYTOJIBHUK C 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath ¢BOMCTBA IIPSAMOYTOJIbHNUKA, KBAAPATA ITyTEM
AKCTIIEPUMEHTA, HAOIIOICHHS], U3BMEPEHHU S, MOJICIIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTu4ecKue NMPeaIoKeHUs1 C
MTOMOIIIBIO CBSI30K «HEKOTOPBINY, «J1H000i». Pacnmo3naBatb
WCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOAUTH IPUMEPbI U KOHTPIPUMEDBI.

HccnenoBath 3aBHCMMOCTDH TUIOIIAAM KBajJpara OT JJIMHBI
€ro CTOPOHBI.

HUcnoab3oBaTh CBOMCTBA KBAJPATHOU CETKH JJISl IOCTPOEHUS
¢buryp; pa3ouBaTh IPSIMOYTOJILHUK HAa KBAJPATHI,
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TPEYTOJIBHUKH; COCTABJATH QUTYPHI U3 KBaIPATOB U
PSIMOYTOJIBHUKOB U HAXOAUTh UX IUIOMIAb, pa30UBaTh
burypsl Ha IPSMOYTOJILHUKU U KBaAPAThl U HAXOJAUTh UX
IJIOIA/Ib.

BeipaxkaTrh,  BEeNMUYMHY IUIOMIAAM B PA3JIUYHBIX
CAMHUIAX HW3MEPEHHUS] METPUYECKOM CHUCTEMBI Mep,
NOHMMATh W MCHOJb30BATh 3aBHCUMOCTH MEXIy
METPUUYECKUMU €ITMHULIAMU U3MEPEHUS TLTOIIAIH.

3HAKOMHUTBCH ¢ TpPUMepaMM TNPUMEHEHMsl TUIOIIAIA |
nepuMeTpa B MPAKTUUYECKUX cUTyauusix. Pemars 3agaum u3
peanbHOM KU3HH, NMpeljaratb W 00CY:XKAaThb pa3jiu4YHbIe
CocoObI pelIeHUs 3a1a4
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JlecsaTuanabIie IPOOH

38

JlecsTuuHas 3alucCh
JTpOOei.

CpaBHeHue
JECATUYHBIX
npo0eil. [leiicTBus
C IECSITUYHBIMU
JIPOOSIMHU.
Okpyrienue
JECATUIHBIX
JpOOCH.

Pemenne TekcTOBBIX
3a/1a4, CoJIepPKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IlpeacTaBiasiTh IE€CATUYHYIO JpOOb B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMCHIBATh, CPABHMBATH JIECATUYHBIE APOOH,
npeliaratb, OOOCHOBBIBATH M 00CYKAAThb CIOCOOBI
YIOPSIOYUBAHUS AECITUUHBIX IPOOEH.

N300paxaTthb gecsaTUUHbBIC APOOH TOYKAMHU Ha KOOPJAUHATHON
MIPSIMOU.

BbIsIBASITH €XOACTBA M Pa3jM4us MPaBUI apu(PMETUIECKUX
NEUCTBUN C HAaTypaJlbHbIMM YHUCIAMU W JI€CATHYHBIMU
TpOOSIMH, OOBACHITH UX.

BemoanaTh apupmeTnyeckue AEUCTBUS C I€CATHUYHBIMU
IpoOsiMH; BBIMOJIHATH NMPUKHAKY M OLEHKY pe3yJjibTaTa
BBIUNCIICHU M.

IIpumeHsaTH cBoOlicTBa apuPMETUUECKUX JACUCTBUN IS
palMOHAIN3aL1U BBIYUCIICHUN.

IIpuMeHATh, NPABWIO OKPYTJIEHHUS JECITUYHBIX IPOOEH.
IIpoBoauTHL MCCJIEI0BAHMS CBOMCTB JECATUUHBIX APOOEH,
ONMPAsACh HA YUCIOBBIE SIKCIIEPUMEHTHI (B TOM YHUCIIE C
MOMOILBIO KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI U
IPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUS O

Ipo0sX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUSI BBICKA3bIBAHUM.
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Pemath TeKCTOBBIE 337a4UH, COACpKAIINE APOOHBIE TaHHBIC, U

Ha HaXO0>KJICHUE YaCTH LEJIO0r0 U LEIO0r0 IO €T0 YacTH;
BBISIBJIATH UX CXOACTBA U Pa3jIM4Msl.

MoaenupoBarb X0 pelIEHU 3a1a4U C IIOMOIIBIO PUCYHKA,
cxembl, TaOmuibl. [lpuBOAUTH, pa30MpaTb, OLEHUBATH
pa3JINYHbBIC PELICHUS, 3allMCU PEUIEHWH TEKCTOBBIX 3azad.
OnepupoBarb  ApOOHBIMH  YHCIAMH B PEATBHBIX
JKA3HEHHBIX CUTYyalUsIX.

Kpuruvecku oueHMBATH MOJyYEHHBIN

PE3yJIbTaT, OCYIIECTBIATh CAMOKOHTPOJIb,

IIPOBEPSA OTBET HA COOTBETCTBUE YCIIOBUIO,

HaXOJUTh OMKNOKU. 3HAKOMHUTBHCS ¢ UCTOPHEH

pa3BUTHS apuPMETHKU
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Harnsnnas reomerpusi.
Tena u Gpurypsl
B [IPOCTPAHCTBE

MHoOrOrpaHHHUKH.
N3obpakenue
MHOT'OTPaHHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TEJ.
IIpsAmMOyTONIBHBIN
napajuieNIeuIes,
Ky0. Pa3BépTku
Ky0a u
napasuleJIenuneaa.
IIpakTnueckas
pabora «Pa3BépTka
Ky0a». O0BEM Kyba,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKa0leM
MHpe MIPSIMOYTOJIbHBIN Napajiienenunes, Kyo,
MHOTOTPaHHHUKH, ONMUCHIBATH, HCMO0JIb3Ysl TEPMUHOJIOTHIO,
OlleHMBATh JIMHEHHBIC pa3MEpPHI.

I[IpuBoauTH NpPUMePbI OOBEKTOB PEATBHOTO0 MUPA, UMEIOIIUX
dbopMy MHOTOTpaHHHKA, TPSIMOYTOJIBLHOTO NapaljIe/IeuIe/1a,
KyOa.

N3o00paxkaTth Ky0 Ha KieTuaToi Oymare. McciaenoBarn
cBoiicTBa Ky0a, IpsIMOYTOJILHOTO TIapaJlIe/IeUIIe A,
MHOTOIPaHHUKOB, UCTIOJB3Yys Mojiesu. Pacno3naBath n
u300paxkaTh pa3BEPTKU KyOa U Mmapaiesenunesa.
MoaenupoBars Ky0 U napajieenune]; u3 Oymaru u
MPOYHNX MATEPUAIIOB, O0BACHATH CIIOCO0 MOJEITUPOBAHUA.

PSIMOYTOJIBHOTO
napasuliesIenunesa

Haxoanthb u3mepeHus, BBIMUCIATH IJI0IA/]b TOBEPXHOCTH;
00BbEM Ky0Oa, NpsIMOYTOJILHOTO Tapasuie/ienunea;
HCCJIeI0BATH 3aBUCUMOCTB 00bEMa Ky0a OT ITTUHBI €T0
pebpa, BBIIBUIaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6awoaaTh 1 NPOBOAUTH AHAJIOTHH MEXKIY MOHITUIMU
TJIOMAAN ¥ 00bEMA, IEpUMETpa U IO TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKA3BIBAHUS O
MHOTOTPAaHHHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHUS U OTPUIIAHHS BHICKA3BIBAHHM.
Pemars 3aga4u u3 peasbHON KU3HU
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[ToBTOpenue u 00001IICHUE 10 [ToBTOpEHNKE BbruucjasATh  3HAUEHUS ~ BBIPAXKEHHM,  COJEpKAIIUX
OCHOBHBIX HaTypalibHbIE 4YHCJA, OOBIKHOBEHHBIE U JIECATUYHBIC
MTOHATUHI 151 JpoOH, BBITIOJTHATH MPpeoOpa3oBaHus YuCes.
METOZIOB Kypca BriOupartnb crocoo CpaBHEHUS qucel,
5 KJIacCa, | BpIYMCIICHUN, NPUMEHATH CBOICTBA
oboOmmenne SHAHUA | ,oydveriyecknx AeHCTBII /IS palMOHATH3ALIH
BBIUHCIICHUN.
OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOIMPOBEPKY PE3yJIbTATA BEIYMCICHUM.
Pemiate 3agaum U3 peaJbHOM JKU3HH, NPUMEHSATh
MaTeMaTH4YeCKHe 3HAaHUSl Uil pEIIeHHs 3a1ad W3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemate 3agaum pasHbIMH CcHoco0amMH, CPaBHUBATH
CIoco0bI peneHns 3a/1a4u, BbIOMpAaTh
PalMOHAJIbHBIN CIIOCO0
OBLIEE KOJIMYECTBO 170
YACOB I10
[TPOI'PAMME
6 KJIACC
HanMmeHoBaHue pasgena KommaecTBo OCHOBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYaIOLINXCS
(Temel) Kypca JacoB coaepKaHue
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HatypanbsHble uncna

30

Apudmerrnueckue
JIEUCTBUS C
MHOTO3HAYHBIMH
HaTypaJIbHBIMHU
yrciamMu. YucaoBbIe
BBIPKCHUSI,
MOPAJIOK ACHUCTBUU,
HCIIOJIb30BaHUE
cko0ok. OkpyriaeHue
HaTypaJIbHBIX YUCE]I.
Jenutenu n
KpaTHbIC YUCJIA;
HanOONBIINI 00N
JEIUTENb U
HauMEHBIIIEE 00IIIee
KpaTHoE.
J1lenuMoCTh CyMMBI
U TIPOU3BEICHUSI.
Jlenenue c
OCTaTKOM.

PenieHne TeKCTOBBIX
3a7a4

BbInoJHATH apu(pMeTHYIeCKUE JeUCTBUS C MHOTO3HAYHBIMHU
HaTypaJlbHBIMU YUCJIaMU, HAXOAUTh 3HAYEHUSA YKHCIOBBIX
BBIpQXEHHI CO CKOOKaMH U 6€3 CKOOOK; BBIYUCIATH
3HAYEHMS BBIPAKEHUMN, COACPKAIINX CTCTICHHU.

BbINOJHATH NPUKUAKY U OLEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKCHUH, MPUMEHSITH NPUEMBbI IPOBEPKU PE3yJIbTaTa.
Hcnonb30BaTh NPU BHIYUCTEHUAX IEPEMECTUTEIBLHOE U
coYeTaTeIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHHUS,
pacnpeaeIuTeIbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTENIBHO
CJIOYKEHUS1, CBOMCTBA apU(PMETUUYECKHUX AECHCTBUM.
HccaenoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHCJIOBBIE DKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBAThH
TUNOTE3bI.

@opMyJUPOBATH OMNpeAeJeHUs JCIUTENIsI W KPaTHOrO,
HauOOJBIIEr0 OOIIEr0 IEIUTEIS M HAaNMEHBIIEro OOIIEro
KpaTHOTO, TMPOCTOIO U COCTAaBHOT'O YMCEN; HCMOJIb30BaTh
ATH TIOHATHS TIPU PELICHUH 3a]1a4.

IIpyMeHATHL  AJTOPUTMBI  BBIUKUCICHHS  HAMOOJIBIIETO
oOIero AenuTenss ¥ HaWUMEHbBIIETO0 OOIIEro KPaTHOTO JIBYX
YHCeJI, aITOPUTM  PAa3JIOKEHUsT YHClia Ha  MPOCTHIC
MHOKHUTEIIH.

HccnenoBath yciaoBus ATUMOCTA Ha 4 U 6.
HccaenoBartp, 00Cyk1aTh, GOpMYJIMPOBATH U
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000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, TPOU3BEICHHUS:
JBYX YETHBIX YHUCEIl, ABYX HEYETHBIX YUCIIC, YETHOTO U

HEYETHOT'O YHCE.

HccaenoBath CBOICTBA JCIMMOCTH CyMMBI U TPOU3BEICHUS
YHcen.

IlpuBoAUTH MpUMepPBI YUCE C 3aJaHHBIMU CBOHCTBaMH,
pacno3HaBaTh BepHble W HeBEePHble YTBEPXKICHUS O
CBOMCTBax 4HCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPIKICHUS
C TIOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTHuyecKHe NMPEIJI0KEHUA C
IIOMOIIBIO  CBSI30K «W», «HIH», «ECHH..., TO...».
Pemath TEKCTOBBIE 3aJayM, BKJIIOYAIOINHE MOHITHS
JIEJIMMOCTH, apuPMETHICCKUM CII0CO00M,
HCIIOJIB30BaTh Mepe0op BCEX BO3MOKHBIX BAPHUAHTOB.
MopaeanpoBaTh X0 pEIICHUS 3a/1a4l C TTIOMOIILI0 PUCYHKA,
CXEMBI, TAOJINIIBI.

IIpuBoauTH, pa30MpaTh, OLIEHMBATH PA3TUIHBIC PEIICHMUS,
3aIMCH PEIICHUI TEKCTOBBIX 3a]1a4.

Kpurtnueckn  oumeHMBATh  TOJIYYEHHBIM  pe3yJibTar,
HAXOJIUTh ONMIMOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, TIPOBEPSS
OTBET Ha COOTBETCTBHE YCIIOBHUIO
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HaI‘JISI,ZIHaH IreoMCTpu-.
Hp}IMble Ha IINIOCKOCTH

[leprienuKynsIpHBIE
psIMBIE.
[TapannenbHbIe
psIMBIE.
Paccrostnue mexy

Pacno3naBarp Ha 4CpTCKAX, PUCYHKAX ClIydad B3aHMMHOI'O

PaCIIOJIOKCHUS ABYX IIPAMBIX.
I/IsoﬁpamaTL C IOMOIIIbIO ‘lepTé)KHLIX HHCTPYMEHTOB Ha

HEJIMHOBAHHOM M KJIETYATOM 6YM3.F€ ABC IICPCCCKAIOINCCA
MMPAMBIC, IBC IMMApPAJJICIIBbHBIC ITPAMBIC, CTPOUTD IIPSAMYTO,

JIBYMSI TOYKAMHU, OT
TOYKH JI0 MPSIMOMU,
JUIMHA Mapuipyra Ha
KBaJIPaTHOU CETKE

NEPIEHANKYJISIPHYIO JaHHOM.
I[puBoauTh npuMepbI napajieIbHOCTH
NEPIEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYI'OJIbHUKAX IEPIECHIUKYIJISIPHBIEC U
napasuiesibHble CTOpOHBL. M300pakaTh MHOTOYTOJIBHUKH C
[1apajuIeNIbHbIMU, EPIECHANKYIAPHBIMUA CTOPOHAMM.
Haxoautsb paccrosiHre MEXAY ABYMsI TOUKAMU, OT TOUKH
JI0 IIPSIMOM, JUIMHY ITyTH HA KBaIPaTHOM CETKE, B TOM
YHClie UCTIONb3Ys IU(PPOBBIE PECYPChI
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Jpobu

32

OOBIKHOBEHHASA
Jpo0Ob, OCHOBHOE
CBOMCTRBO JIpo0H,
COKpalieHue 1po0eil.
CpaBHeHUE U
yYIOPSI0YNBAHUEC
TpOoOei.
Hecsatuunbie qpodu
U MeTpUyecKas
cucTeMa Mep.
Apudpmernueckue
JICUCTBUS C
OOBIKHOBEHHBIMH

U IECATUYHBIMH
TPOOSIMH.
OTHoIIEHHE.
JleneHue B JaHHOM

CpaBHMBATBL M YNOPSJA0YUBATH JIpoOU, BHIOMPATH CIOCOD
CpaBHEHUS APOOECH.

IIpeacraBiasiTh AeCATUYHBIE APOOU B BUJE OOBIKHOBEHHBIX
JpoOeit U1 OOBIKHOBEHHBIE B BUJIE IECSITUYHBIX, MCIO0Jb30BATH
IKBUBAJIEHTHbBIE NPeICTABJIEHUS JPOOHBIX YHCEN MMPU UX
CpaBHEHHH, IPH BhIUUCICHUSAX. MCIOIB30BATh IECSITUUHBIC
JpoOu Mpu NMpeoOpa30BaHUU BETUYUH B METPUUECKOMN
CUCTEME MED.

BoinoHATh apudpMeTnyeckue 1eMCTBUA C
OOBIKHOBEHHBIMU U JICCITUYHBIMU JPOOSMU. BhIUucaATH
3HAYEHUS BBIPAKEHHH, COZEPKAIUX OOBIKHOBEHHBIE U
JIECATUYHBIC TPOOH, BHITIOIHATH ITpeoOpa3oBaHus IpooeH,
BbIOMPATH CNOCO0, NPUMEHSATH CBOICTBA

apuMEeTHICCKUX JCHCTBUH IS pallMOHATIM3AIIIN
BBIYHCIICHUU.

CocraBiaarb OTHOILICHUA u IIpOoIIopuuu, HAaxXo0aAUuTh
OTHOIICHHUC BCIINYIHUH, JCINUTH BCIIMYNHY B IdHHOM
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OTHOIIICHHUH.
Macmta0,
MPOIOPLHS.
IlonsiTue

MPOIICHTA.
Breruucnenue
MPOLICHTA OT
BCJIUYHMHBI U
BEJIMYUHBI 110 €€
MIPOLICHTY.

PerieHne TeKCTOBBIX
3a7a4, CoAEepKalnux
IpOoOU ¥ MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOIICHHMH.

Haxoautsb IKCHIEPUMECHTAJBbHDBIM HyTéM OTHOIICHHUC MJINHBI

OKPYXKHOCTHU K €€ 1UaMeTpy.
HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEJIUYHH,

HAaX0OAHUThb Macmrab IIJIaHa, KapThbl 1 BEIYUCIIATE PACCTOSAHUA,

UCIOJB3Ys MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yHOTPeOISITH 000POTHI PEUYH CO CIIOBOM «IIPOIIEHT.
BeipakaTh NpoueHThI B Ipo0sAX U ApoOH B MPOIEHTAX,
OTHOIIICHHE IBYX BEJIMUYMH B IPOILICHTaX. BbIYMCIATH
MIPOIIEHT OT YKCJIA U YUCIIO MO €ro NpoueHTy. OKpyrifarb
JpoOU U MPOLEHTHI, HAXOIUTh MPUOJIMIKEHUS YU CET.
Pemars 3agaum Ha 4yacTH, IPOLIEHTHI, IPONOPLIMK, HA
Haxo0JIeHUe ApoOu (TIPOLIEHTA) OT BEJIMUUHBI U BEJIMUUHBI
o e€ ApoOu (TIPoLeHTY), IpoOu (MIPOIIEHTA), KOTOPHIN
COCTaBJISIET OJHA BeJINYKUHA OT Apyrou. IIpuBoauTs,
pa3douparb, OLEHUBATH PA3JIMYHBIE PEIICHUS, 3aMUCU
PELIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPaAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

ONnpcaCIsATh HauOOoJIbIIIeE ¥ HANMEHBIIIECE U3
MNpCaACTAaBJICHHBIX JaHHBIX
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Harnsnnas reomerpusi.

OceBast cuMMETpHS.

Pacno3HaBaTh Ha yepTexax U H300paKEHUAX, M300pakaTh

Cummerpust I{enTpanbHas OT pYyKH, CTPOMTBH C IIOMOIIBIO HHCTPYMEHTOB (Urypy
CUMMETpPHUSL. (OTpe30K, TOMaHYIO, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
[TocTpoenue OKPYHOCTbh), CAMMETPUYHYIO JTAHHOW OTHOCUTEIBHO
CUMMCTPHYHBIX HpHMOﬁ, TOYKH.
uryp. HaxoanTs npuMepbl CHMMETPUHN B OKPY>KAKOIIEM MHUDE.
[IpakTnueckas

c MopeanpoBarhb u3 Oymaru 1Be (pUrypbl, CAMMETPUYHbIE
abor .

pO oTa OTHOCHUTEJBHO MPSIMOM; KOHCTPYMPOBATh F'€OMETPUYECKUE
«OceBas N

KOH(UTrypaluu, UCIOb3ysl CBOMCTBO CUMMETPHH, B TOM
CUMMETPHS.

YHCIIE C TOMOILBIO LIU(PPOBBIX PECYPCOB.
CummMmerpus B .

HUccaenoBarb CBOMCTBA  H3yYEHHBIX ¢uryp,
IPOCTPAHCTBE

CBS3aHHBIE C CHUMMETpPHEH, MCIONIb3Yys IKCIEPUMEHT,
HaOJII0ICHUE, MOJICITMPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIbIO KOHTPIPUMEPOB
YTBEPKJEHUS O CHMMETPUH HUTYP
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Bripaxkenus ¢ OykBamu

[IpumeneHue OykB

Hcnoan3oBarhb 6yKBbI pInIb | 0003HaYCHUSA YUCCII, IIPH 3allUCHU
MaTEMAaTH4YCCKHUX YTBer(HeHHﬁ, COCTaBJIATDH 6YKBGHHBIG

JUISL 3aIIUCU
MATEMATHYCCKIX BBIPAKEHUS 110 YCIOBUIO 3aa4H.
BBIpa)KeHI/Iﬁ u I/ICCJIe}.IOBaT]) HCCIIOXKHBIC YHUCIIOBBIC 3dKOHOMCPHOCTH,
IIPEIIIOKEHUM. UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.
bykBeHHbIe BbI1uucJsATh YMCIOBOE 3HAYE€HNE OYKBEHHOTO BBIPAKEHHSI
BBIPKCHUA U TIPHU 33/IaHHBIX 3HAYEHHAX OYKB.
YU CJIOBBIC
3anuceiBaTh (POPMYJIBI: IIEPUMETPA U IUIOIIAIN
ITOJCTaHOBKHU.
5 PSAMOYTOJIBHUKA, KBaApaTa; JJIMHBI OKPYKHOCTH, TIOIIAIN
KBCHHBIC
y KpYra; BHIOJIHATH BHIYHCJIEHHS 110 3TUM (OPMYJIaM.
aBEHCTBA
p ’ CocraBiasatb popmyJibl, BEIPAKAOIIME 3aBUCUMOCTH MEKTY
HAaXO0KJICHUE
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSHUE; 1I€HA,
HEHU3BECTHOIO .
KOJIMYECTBO, CTOUMOCTbh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM
KOMIIOHEHTA.
paOoThI; BBIOJIHATH BBIYUCIECHHUS IO 3TUM (pOpMYyJiaM.
DopmyJIbI

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(PMETHIECKOro
JIEUCTBUS
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Harnsnnas reomerpusi.
@urypsl Ha IJIOCKOCTU

14

YeTbIpEXYTOJIBHUK,
IPUMEPHI

YETBIPEXYTOJILHUKOB.

[IpAMOYTOJIbHUK,
KBaJpatT: CBOMCTBA
CTOPOH, YIJIOB,
JTMaroOHaJICH.
N3mepenne yrios.
Bunel
TPEYTOJIBHUKOB.
[IepumeTp
MHOI'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
dopMmyisl
IIEpUMETpa U
IJIOILAIN
IPSAMOYTOJIBHUKA.
[Tpubnuxxénnoe
U3MEPEHUE IIOIAN
duryp.
[IpakTnueckas

M300paxkaTh HAa HEJIMHOBAHHOMW U KJIETYaTOW Oymare

C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBHUKY C 3aIaHHBIMU CBOMCTBAMU: C
napaJuieIbHbIMM, IEPIEHANKYIJISIPHBIMU, PABHBIMU
CTOpOHaMH, NPSMBIMHU yTJIaMU U JIp.,

paBHOOEIpeHHbIN TpeyroiabHuk. IlpeanaaraTs u

00cyK1aTh Ccroco0bl, AJITOPUTMBbI ITOCTPOCHUS.
HccnenoBarth, UCIONB3Ys SKCIIEPUMEHT, HAOJII0ICHUE,
MOJEIUPOBaHUE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TpeyroibHUKU. OO0CHOBBIBATH, ONIPOBEPraTh
C IOMOILIbIO KOHTPIPUMEPOB YTBEPKICHUA

O MNPSIMOYTOJIBHUKE, KBAaJApaTe, PACIHO3HABATH BEPHBIE U
HEBEPHBIEC YTBEPKICHHUS.

N3mepsATH U CTPOUTH C IIOMOLIBIO TPAHCIIOPTHPA YIJIBI, B
TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHMBATH YTJIbI;
pacno3HaBaThb OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE

yribl. Pacno3HaBarb, n300paxaTh OCTPOYTOIbHBIN,
PSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN, pABHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

Bopruncasite nepuMeTp MHOTOYTOJIbHUKA, TIIOMIA1b
MHOTOYTOJIbHUKA pa30MeHEM Ha MPSIMOYTOJIbHUKH,
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pabota «I Lnomanp
Kpyra»

Ha pPaBHBIC (1)I/II‘ypI)I, HCIIOJIB30BATh MCTPHUYCCKUC CIWMHHUIIBLI

U3MEPEHUS IUTMHBI U TTOILAH.
HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH 1
IoIIaiel Ha KiieT4yaToi Oymare, mpuOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY>KHOCTH, IUIOLIAA Kpyra

[lonoXuTENBHBIE U

OTPHULOATCIIBHBIC YN CJIa

40

Llenbie yucna.
Monaynp yuncia,
reoMeTpuYeCcKas
WHTEpHIpETALINS
MoyJist. YuCnoBbIe
MIPOMEKYTKHU.
[lonoxurenbHbIE U
OTpUIIATEJIbHBIE
yucia. CpaBHEHHE
TIOJIOKUTEIBHBIX U
OTPHUIIATEIIbHBIX
YHCe.
Apudmernueckue
JICUCTBUSL C
MOJIOKUTECIbHBIMHU
Y OTPULIATETLHBIMU
YHCIaMH.

Pelienne TEKCTOBBIX
3aja4

IIpuBoaAMTH NPUMEPbI HCIIOIB30BAHKS B PEATBHOM KU3HU
MOJIOKUTEIIBHBIX U OTpULIATENbHBIX uncen. M3o00pakars
LIEJIbIE YU CJIIA, MIOJIOKUTEIIBHBIC U OTPULIATEIIbHBIE YHCIIA
TOYKaMH Ha YUCJIOBOM MPSIMOM, HCIOJIb30BATh YUCIOBYIO
NPSIMYIO 111 cpaBHEHUS ynces. [IpuMeHsTh mpaBuJjia
CpaBHCHUSI, YIIOPSA0YUBATH LIEJIbIC YHCIIA; HAXOAUTh
MO/JTyJIb YUCTIA.

D opMyJUPOBATH MPABUJIA BBIUYNCIICHUS C
MOJIOKUTEITbHBIMHA M OTPULIATEIIBHBIMU YUCIIAMU, HAXOAUTh
3HAYEHUS YUCIIOBBIX BBIPAXKECHUH, COAEPKALINUX JCUCTBUS C
MOJIOKUTEIBHBIMU U OTPULIATEILHBIMY YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKECHUS IS
npeoOpa3oBaHUsi CYMM U IIPOU3BEICHUI
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[IpencraBiieHre JaHHBIX

[IpssmoyrosibHas
cUCTEMa KOOpJIMHAT
Ha IJIOCKOCTH.
Koopannater Toukn
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuateie u
KpYTrOBBIC
JUarpaMMel.
[IpakTnueckas
pabota
«IlocTtpoenue
auarpamm.
Pemenune TekcToBBIX
3aj1a4, CoAepKaInx
JTaHHBIE,
NpEACTaBICHHBIE B
Ta0auIax U Ha
JTuarpaMmax

OO0BACHATH U HIIIOCTPUPOBATH NMOHATHE IIPIMOYTOJIBHOM
CUCTEMBI KOOPAMHAT HA IIJIOCKOCTH, UCIIOIb30BATh
TEPMHHOJIOTHIO; CTPOMTH HA KOOPJANHATHOU INIOCKOCTH
TOUYKH U (PUTYPHI TIO 3aJIaHHBIM KOOPIUHATAM, HAXOAUTH
KOOPJMHATHI TOYEK.

YuraTth CTOJOYATHIE W KPYrOBbIE JHArpaMMBbL;

HHTEPNPEeTHPOBATH JAHHBIE; CTPOUTH
CTOJ0YaThIE IarpaMMBl. HUcnoab3oBatb
uHdopmanmio,

MNpCACTAaBJICHHYIO B Ta6J'II/IHaX, Ha auarpamMmax Ijisi pCuiCHus
TCKCTOBBIX 3a1a4 U 3aJa4 U3 peanLHoﬁ KHN3HHU
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Harnsnnas reomerpusi.
@urypsl B IPOCTPAHCTBE

[IpsAMOyTroJIbHBIN
napasuieJenuIe],
KyO, npu3ma,
nUpaMua, KOHyC,
HWIMHID, ap U
cthepa.
N3o0paxenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nupamMuay, NIpu3My, HUJIAHIP, KOHYC, IIap, H300pakaTh X
OT PYKH, MOAEJTMPOBATH U3 OyMaru, IiacTUIIMHA, IPOBOJIOKHU
u ap. [IpuBoaUTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeronux (opMbl Ha3BaHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PaAUYC U JUaMETp, pa3BEPTKa.

47



MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
Pa3BEPTOK
MHOTOTPAHHHUKOB,
WIMHPA U KOHYcCA.
[IpakTuueckas pabora
«Co3ganue Mojaenei
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06bEMA;
€AVHUIIBI U3MEPECHHUS
00béma. O0BEM
IPSIMOYTOJIEHOTO
napaiyiesienurnena,
Ky0a, popMyibl
00BéMa

H3yuartp, UCIIONIB3YS SKCIIEPUMEHT, HAOII0OICHIE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BAaHHBIX TEJ, BBISIBJIATH CX0ACTBA M PA3JIHYMA:
MEXKly TUPaMUION U IPU3MOW; MEXAY HWIHNHAPOM, KOHYCOM
Y IapOM.

Pacno3naBarth pa3BépTku napajuienenunena, Kyoa, mpusmsl,
MAPaMHJIBI, KOHYCa, LWIMHAPA; KOHCTPYMPOBATH JaHHBIE
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3naBath MoJeJIM TMPOCTPAHCTBEHHbIX (uUryp (u3 Oymarw,
IPOBOJIOKH, TUTACTUJIMHA U JIP.)

N3MepsaTL HA MOJeJISIX: ITTUHBI pEOEP MHOTOIPaHHUKOB,
JMaMeTp IIapa.

BoiBoauth popmyary 00bEMa IPSIMOYTOIEHOTO
napasuieJIenuneaa.

BoruuncasaTts no gpopmysam: 00bEM NMPSIMOYTOIBHOTO
napajuienenunena, Kyoa; ucrojib30BaTh €AMHULIBI U3MEPEHUS

00bEMa; BBIYNCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napasuiesIeUIe/I0B; pelaTh 3aa44 ¢ pealbHbIMU JIAHHBIMU
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[ToBTOpEHME, 0000IICHME,
CHUCTEMATH3aIIM

20

IToBTOpEHHE
OCHOBHBIX IOHATHUH U
METO/I0B KypcoB 5 U 6
KJIacCOB, 0000IIIeHNE
U CUCTEMAaTH3aIns
3HAHUM

Bob1uncasiTh 3HaYCHUS BBIPAXKEHUN, COJACPKAIINX
HaTypaJIbHBIE, LIEIIbIE, ITOJIOKUTEIbHBIE U OTPULIATEIILHBIC
YKCIIa, OOBIKHOBEHHBIE U AECATUUHBIE APOOH, BHITOIHATh
peoOpa30BaHUs YUCE U BhIPAXKECHUH.

Bei0upaTth c1nocod cpaBHEHHsI YMCENl, BBIYMCICHUM,
NPUMEHSTh CBOMCTBA apu(hMETHUUECKHX JEWCTBHI

JUISL paMOHAIU3AUU BEIYUCIIEHU M.

Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMS I pelIeHUs 3a7a4 U3 APYTHUX
MIPEIMETOB.

Pemars 3agaum pasHbIMH cHOCO0aMH, CPABHUBATh,

BbIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBHU U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUN

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

170
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PABOYASA [POI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA» B 7-9
KIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJJHUM M3 OMOPHBIX KypPCOB OCHOBHOTO 00IIIEro 00pa3oBaHUs:
OHa o0ecreynBaeT M3y4yeHUe APYruX IUCHHUILUINH, KaK €CTECTBEHHO-HAYyYHOIO, TaK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POAOJIKEHUsT 00pa30BaHUs U
B IOBCEJHEBHON >XM3HU. Pa3zBuTHe y 0OydYaromuxcsi HAy4YHBIX NOpPEICTaBICHUNA O
MPOUCXOXKJIEHUH U CYIIHOCTH alreOpandecKux aOCTpakiui, crocode OTpakeHus
MaTEeMaTU4YeCKOM HayKOW SIBIEHMH W TPOILIECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJEIUPOBAHUS B HayYHOM MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIICHUS, HEOOXOIUMBIX JIJIs
ajanTaiyy B COBpeMeHHOM IudpoBoM obmiecTBe. M3ydenne anredOpbl oOecrieyuBaeT
pa3BUTHE yMEHUs HaO0JaTh, CpPaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYIMpOBaTh yTBepxKAeHUs. OCBOGHHE Kypca aireOphbl
o0ecreurBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHUS OOYyYaroluuXcsi: OHU HCIOJIb3YIOT
JNETyKTUBHbIE W WHAYKTUBHBIE pACCYyXIEHHUs, OO0OOIIEHWE U KOHKPETHU3ALUIO,
abctparupoBanre u aHayioruto. OOydeHwe anreOpe mMpenanojgaracT 3HAYUTEIBHBIMN
00BEM CaMOCTOSTENBLHOW JESATENIbHOCTH OOYYarOIIUXCs, MO3TOMY CaMOCTOSATEIbHOE
pelieHune 3a7a4 SBISICTCS peaau3aluen 1esTeTbHOCTHOTO MPUHITUIIA 00yYeHUSI.

B cTpykType mporpamMmbl yuyeOHOro Kypca «Amnredpay» uisi OCHOBHOTO OOIIETo
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAMYECKUE JIMHHMU:
«HYucna ©  BBIUKCICHUS», «ANTEOpandyecKue BBIPAKCHUSN», «YpaBHEHUS U
HEpaBEHCTBa», «PyHkuum». Kaxnasd u3 3TUX COAEPKATEIbHO-METOJIUYECKUX JIMHUN
pPa3BUBACTCS Ha MPOTSHKEHUM TPEX JIET U3YUYEHHS Kypca, B3AMMOJCUCTBYS C APYTHUMU
ero JuHUSAMU. B xome wu3yueHus y4eOHOro Kypca OOyd4aromuMmcs MPUXOIUTCS
JIOTUYECKU PaCCyk IaTh, UCMOJb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3U ¢
3TUM B IIPOrpamMMy y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH,
NPEICTAaBICHHbBIE BO BCEX OCHOBHBIX pa3lieJlax MaTeMaTHUYecKoro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJIAZICHUIO 00y4aroIUMHUCs OCHOB YHHUBEPCAIBHOTO
MaTeMaTH4eCcKOro si3bika. CoJepKaTeNbHON U CTPYKTYPHOM OCOOEHHOCTHIO yUEOHOrO
Kypca « Anrebpay sIBISICTCS] €r0 HHTETPUPOBAHHBIA XapaKTep.

Conepxanue muHUHA «Yucna U BEIYUCIEHUS» CIIYKUT OCHOBOMW ISl JAJbHEUILETO
U3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOMIUXCSA JIOTHYECKOTO
MBIIUIEHUs, (OPMHUPOBAHUIO YMEHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJIUMBIX JiI TMOBCEIHEBHOM >KU3HH.
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Pa3BuTHe MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS CBSI3aHO C
palMoOHATFHBIMU U UPPAIMOHAIBHBIMU YHCIaMH, ()OPMHUPOBAHUEM MPEICTABICHUNA O
JICHCTBUTEIILHOM YHCIIe. 3aBepllieHHe OCBOCHMS YHUCIIOBOW JIMHUM OTHECEHO K
cpeaHeMy oOieMy 00pa3oBaHHUIO.

Copepxanue IBYyX anreOpanuecKux JUHUNA — «AJredpandeckue BBIPRKCHUS» U
«YpaBHEHUSI W HEpPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOyUaIOMIMXCS
MaTeMaTH4eCKOTo ammapara, HeoOXOAMMOTO JUIsl peIIeHHs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEIMETOB M MPaKTUKO-OPHUEHTUPOBAHHBIX 3a1ad. Ha ypoBHe OCHOBHOrO
oOmiero o0Opa3zoBaHusi yd4eOHBIM MaTepuang TPYHNIUPYETCs BOKPYT palMOHATBHBIX
BhIp@XKEHUIl. Ajrebpa [EeMOHCTpUpYET 3HAYCHHE MAaTeMaTUKHW Kak s3bIKa IS
MOCTPOCHUS MaTEMaTHYECKUX MOJEJNEH, ONMMCaHUsl MPOIECCOB M SIBJICHHUHA pPEaTbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOAAT TakXKe JajlbHEillee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAMMOIO, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
MH(POPMATUKHU, U OBJIaJICHUE HaBbIKAMHU JECTYKTUBHBIX paccykiaeHuil. [IpeobpasoBanue
CUMBOJIBHBIX ()OpM  CHOCOOCTBYET pPa3BUTHUIO BOOOpakKeHHUs, CIOCOOHOCTEM K
MaTeMaTH4YECKOMY TBOPUYECTBY.

Copepxanrie (QPyHKIMOHATHHO-TpAQUUIECKOW IJMHUU HAIEIEHO Ha TOJy4YeHHe
00y4arImuMuUCs 3HAaHUNA O (PYHKIMAX KaK Ba)KHEHIIEW MAaTeMaTUYeCKOW MOJENU st
OMMCAaHUS M HCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB U SIBICHUNW B NPUPOJE U
obmectBe. M3yuenne marepuana CHOCOOCTBYET Pa3BUTHIO y OOyYarOLIUXCS YMEHUS
UCIIOJIb30BaTh Pa3JInYHbIE BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CHUMBOJINYECKUE, Tpaduieckre, BHOCUT BKJIaJ B (GOPMHUPOBAHUE NMPEACTABIECHUIN O pOJIU
MaTeMaTHKHU B Pa3BUTHU UUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax m3y4aercsi yueOHbIM Kypce «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOUIME OCHOBHBIE pasleibl coaepkanus: «Uumcnma u
BBIUMCIICHUSDY, «ANreOpandeckue BbIPAXKEHUS», «YPaBHEHHMs U HEPaBEHCTBAY,
«DOYyHKIUW.

OOmiee 4YUCIO YacOB, PEKOMEHJIOBAHHBIX I H3Y4YeHHUsl y4eOHOro Kypca
«Anredpay», — 306 wacos: B 7 kimacce — 102 gaca (3 yaca B Hemeno), B 8 kiacce — 102
yaca (3 Jaca B Heziento), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

COJAEPKXAHUE OBYUYEHUA

7 KJTACC Yucia u BbIYMCIEHUS

JpoOu 0OBIKHOBEHHBIEC U JACCATUYHBIC, IEPEXO]l OT OJHOM (OPMBI 3anucu Apodei
K gapyroi. IloHsiTue palMOHAIBHOTO 4YHWCJA, 3allCh, CPAaBHEHHUE, YMOPSAOYMBAHUE
palMoOHAIBHBIX 4HCell. ApudmeTndeckue ISHCTBUS C pPAIMOHATBLHBIMU YHUCIAMH.
Pemenue 3a1a4 13 peaibHOM MPAKTUKKU HA YaCTH, Ha JIPOOH.
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Crenenb C HaTypallbHBIM IIOKa3aTelieM: OIpeJeieHue, npeoOpa3oBaHue
BBIPDOKEHUI HA OCHOBE OMpENEICHUs, 3amuch OoNbIIUX 4Yucenl. [IponeHThl, 3amuch
IPOLIEHTOB B BHJE JIpoOM U ApoOM B BHUIE NPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
MPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpuMmeHeHne MPU3HAKOB ACIUMOCTH, Pa3l0XEHUE HA MHOXHUTEIM HATypaIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHasl MPONOPLHOHAIBHOCTH.
AnreOpanveckue BbIPAKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHHS C IIEpEMEHHOW. JlomycTumble
3Ha4YEHMs IepeMeHHbIX. [IpencraBieHne 3aBUCHUMOCTH MEXIY BEIMYMHAMU B BUJC
¢opmyinbl. Berancnenus no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUM,
TOXKJIECTBEHHO PaBHBIE BBIPAXKEHUS, MPaBHiia MIpeoOpa3oBaHus CyMM U MPOU3BEACHHMI,
IpaBuiia paCKpbITUS CKOOOK M MPUBENECHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OngHowiensl M MHOrowieHsl. CreneHb MHoOrowieHa. CIloKeHne, BBIYMTAaHUE,
YMHOXXE€HHE MHOTOWICHOB. DOpPMyJIbI COKPAIEHHOIO YMHOXEHHs: KBaJApaT CyMMbI U
KBaJpaT pasHocTH. Popmyiia pasHOCTH KBaaparToB. PasioxkeHue MHOTOYWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHE C OJHOW TMEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YPaBHEHHUSI, PEIICHHE JMHEUHBIX ypaBHEHUW. COCTaBI€HUE YpPAaBHEHUU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHU.

JIuneitHoe ypaBHEHHE C JABYMsl MEpEMEHHbIMU M ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHUH C IBYMs IEpeMEHHBIMU. Perenue cucrteM ypaBHEHUN ciocoOoM
IIOACTAaHOBKU. [IpuMepsl pelennst TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPAaBHEHUM.

DOyHKIUU

Koopnnnara toukm Ha npsMon. YUuciioBele npoMexyTKu. PaccrosHue Mexmy
JIBYMS TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca U opAMHATA TOUYKU
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTeHue
rpadukoB peanbHbIx 3aBucuMocTel. [lonarue ¢ynkuuu. I'padux dynkumuu. CoiicTBa
bynakuii. Jluneitnas Qynkums, e€ rpaduk. ['padux ¢pynkmum y = |x|. I'paduaeckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KUIIACC Yuciia u BbIYMCTICHUS

KBagpatHeiii kopeHb u3 yucna. [louarue 06 uppauroHaibHOM yucie. JlecaTnunble
npuOIIKEHUST HMppalMOHANBHBIX unced. CBOHCTBA apU(pMETHUECKHX KBaJAPaTHBIX
KOpHEW U UX IPUMEHEHUE K IPE0OPa30BAHNIO YUCIIOBBIX BBIPAKEHUN U BBIUHUCICHUSIM.
JIeMCTBUTENBHBIC YHCIIA.

Crenens ¢ enpIM nokasareseM U e€ cpoiictBa. CTaHaapTHas 3alUCh YHCIIA.

AnredOpanveckue BbIPAKEHUS

KBagpaTHbIil TpEXUJIEH, pa3IoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIU.

Anrebpanyeckast 1po0s. OCHOBHOE CBOMCTBO anreOpandeckoi npodu. CroxxeHue,
BBIUMTAHHE, YMHOXXEHHME, JelieHne anreOpamdeckux JpoOei. PanuonanbHbIe
BBIPQXEHUS U UX MpeoOpa3oBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (Qopmyia KOpHEH KBaJpaTHOro ypaBHEHMs. Teopema
Buera. Pemienne ypaBHEHMM, CBOISAIIMXCS K JIMHEMHBIM M KBaapaTHbIM. [Ipocreiimme
IPOOHO-pallMOHAJIbHBIE YPaBHEHUS.

I'padmyeckass uHTEpHpeTanuss ypaBHEHMH C JIByMs MEPEMEHHbIMU M CUCTEM
JUHENHBIX YpaBHEHUW C JByMs HepeMEHHbIMH. [IpuMepsl pemeHus CcucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a1a4 aare0panyeckuM CrocoooM.

UucnoBble HEpPaBEHCTBA M WX CBOWCTBA. HepaBEHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCHUIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM niepeMeHHON. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKIMHA

[Tonsite ynkuuu. OOIaCTh ONpEneNeHUss U MHOXECTBO 3HAUECHUU (PYHKIUU.
CrnocoOsbl 3aaHust PyHKIMIA.

I'padux pynkmuu. Yrenue coiictB Gynkiuu mo e€ rpaduxy. [Ipumepst rpaduxos
(GyHKLHNA, OTPa)KaIOIIUX PEAIbHBIE MPOLECCHI.

@OyHKIMM, ONUCHIBAIOIIME MPSMYH0 U OOpaTHYI  IMPONOPLHUOHAIbHbIE
3aBUCHUMOCTH, HX rpaduku. DyHKOuH Y ¥y =y xy =|x|. T'paduyeckoe
pelIeHne YPABHEHUN U CUCTEM YPABHEHUM.

9 KJTACC Ymucia u BbIYMCTICHUS

PaunoHanpHble 4ucla, HUppAMOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JecsATUUHbIE TpoOu. MHOXKECTBO AEMCTBUTEIBHBIX UMCEN, NEHCTBUTENbHBIC YUCIA KaK
OEeCKOHEUHbIE JecATUYHbIe ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE  [I€HCTBUTENBHBIX  4YHCeN, apuMeThyeckue JeUCTBUSA c
JNEUCTBUTEIbHBIMU YUCIIaAMU.
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Pa3smepsl OOBEKTOB OKpYXalOLIEro MHpaA, JJIUTENBHOCTh MPOLECCOB B
OKpPY’KaroIlleM MHUpE.

[Tpubnu>k€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpuHOIMKeHUs. OKpyrieHue
yucen. [Ipuknika v oueHKa pe3yJbTaTOB BEIYUCICHUN.

YP ABHCHHUSI U HEPABCHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHeHNM, CBOJSIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOIAIIMXCS K KBAJpPATHBIM.
buxkBagparHoe ypaBHenue. I[lpumepsl pelieHuss ypaBHEHHM TPETbeW W YETBEPTON
CTENEHEN Pa3JI0)KEHNEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHW. PernieHue TEKCTOBBIX —3aj1ady
anreOpanyeckuM METOIOM.

VYpaBHeHue c JByMs INepeMeHHbIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPAaBHEHHW C NIByMs IIEpEMEHHBIMM. PemieHue cucrem AByX YypaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpoM cTeneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a1a4 aare0panyeckuM CrocoooM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB € OJHOM nepemMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB ¢ 0JHON nepeMeHHOW. KBaapaTHeie HepaBeHcTBa. ['paduyeckas
WHTEPIIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DOyHKIUU
KBagpatnunas Qyskuusi, e€ rpaduk u cBoiictBa. Ilapabosa, KoOpAHHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHH MTapadoJIbI.

£
rpa(l)I/IKI/I (byHKHHfIZ Vv = X, y = £2x + b, y = ;, y = x3,y — \/’E’ y = |XI’

U UX CBOUCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[loHsiTHE YMCIIOBOM  NOCJIENOBAaTEIBHOCTH. 3aJaHHME  IOCIEA0BATEIBHOCTH
peKyppeHTHOI dhopmyIoi U Hopmysioit N-To YieHa.

Apudmernueckass u reomerpuyeckas mnporpeccuu. dopmynsl N-ro  WieHa
apru(PpMETUIECKON U TeOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakenne 4jaeHOB apu(METHUECKOW U TEOMETPUIECKON MPOTpeccruil TouKaMu
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCHOHEHUUAIbHBIA pOCT. CIOKHBIE
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI
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[IpenMeTHble pe3ydbTaThl OCBOCHUSA MPOTpaMMbl Y4EOHOrO Kypca K KOHILY
oOydenus B 7 kiacce: Yuciia U BbIYHCIEHUS

BrimonusaTe, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(METUUECKUE TEHCTBUS
C palMOHAJILHBIMHU YHUCIIAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUHN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
U MPUEMBI BBIYUCIICHUS! 3HAYCHUI TPOOHBIX BBIPAKEHUMN, COJAEPKAIIUX OOBIKHOBEHHBIE
U JICCSITUYHbBIE APOOH.

[lepexonuths OT oOaHOM QOpPMBI 3amuMcu 4YHUCeNd K JApyro (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAJ0YNBATH PAIMOHAIBHBIE YUCIA.

OKpyrisaTh yucia.

BBINONHATE NPUKHUIKY M OLEHKY pe3yJibTaTa BBIYMCICHUHN, OLEHKY 3Hau€HUM
YHUCIIOBBIX BBIp@XCHUH. BBIMONHATE JEHCTBUS CO CTENEHSIMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpyuMeHsTh NpPU3HAKU JEIMMOCTH, pa3jOKEHHE HAa MHOXXHUTEIN HATypaJbHBIX
YHUCel.

Pemath npakTuko-opueHTUPOBAHHBIE 33a4H, CBSI3aHHbBIE C OTHOIICHHEM BEITUYHH,
IPOMOPIMOHATFHOCTEIO BEJIMYMH,  MPOLEHTAMH, UHTEPIIPETUPOBATH
PE3YNBTATHI PEIICHHUS 33724 ¢ yUETOM OTpaHUYEHHUH, CBI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AJare0panyeckne BbIpaKeHHUs

Hcnonp3oBath anreOpanyeckyro TEPMUHOJOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B
IPOIECCE OCBOCHHS y4eOHOTO MaTepuania.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BreimonHsATe TipeoOpazoBaHusl IEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOI0OHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJJHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYIEH,
IPUMEHSTH (POPMYJITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBISITh pa3ioKeHNEe MHOTOWICHOB HA MHOYKUTEIIH C TTIOMOIIHIO BEIHECCHUS
3a CKOOKHM OOIIIeT0 MHOKHTEIS, TPYIIIUPOBKH ClIaraeMbIX, TPUMEHEHUs (HOpMyT
COKPAILICHHOI0 YMHOXEHHS.

[TpumensITh MpeoOpa3oBaHUsT MHOTOWICHOB JJISl PEUICHHs pa3IUYHBIX 3a1ad W3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHON MPAKTHKH.

Hcnonbs30BaTh CBOWCTBA CTEINEHEM C HATypaJbHBIMU I[IOKA3aTEIsIMU JIIST

npeoOpa3oBaHUsl BEIpAKCHUH. Y paBHEHUsI 1 HEPABEHCTBA
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Pemlare nuHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, IIPUMEHSSA IpaBuia
nepexona OT UCXOJHOTO YpPaBHEHHUs K PaBHOCHIBHOMY eMy. IIpoBepsiTs, siBiseTcs Jn
YHUCIIO KOPHEM YPaBHEHUS.

[IpumensTy Tpaduyeckue METOJAbl MPU PEIICHUW JTUHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonGupath mpUMepsl Nap YUCE, SIBISIIOIIMXCS PELICHUEM JTMHEMHOIO ypaBHEHUS
C ABYMs IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOHM IIOCKOCTU TpauK JIMHEWHOTO YpPaBHEHHUS C JBYMs
NEPEMEHHBIMHU, M0JIb3YSACh Ipa)KOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucremsl IByX JIMHEWHBIX YPaBHEHMH C JBYMs IIEPEMEHHBIMH, B TOM
qucie rpaduuecKy.

CocTaBisaTe U pemIaTh JIUHEMHOE YPABHEHNUE WIH CUCTEMY JIMHEHWHBIX YPaBHECHHM
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJIyYEHHBIN PE3yJIbTar.

DOyHKIUU

N300paxkath Ha KOOPJAUHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3a/JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aITUCHIBATh YUCIOBBIC MPOMEKYTKH Ha
are0panyecKoM S3bIKe.

OTMeyaTh B KOOPAWHATHOM TUIOCKOCTH TOYKH 110 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku JUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMHA Y = |X|.

OmnuchIBaTh ¢ TOMOIIBIO (DYHKITUI M3BECTHBIC 3aBUCUMOCTH MEXKTy BETMUNHAMH:
CKOPOCTb, BpEMsi, PacCTOSIHHE, IIeHa, KOJUYECTBO, CTOUMOCTb, MPOU3BOIUTEIHHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIMU 10 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TMPEACTaBICHUS U aHalu3a WH(opMaIuy,
U3BJICKaTh U WHTEPHPETUPOBATH MH(OpMAIUIO U3 TPaPUKOB peanbHBIX MPOILECCOB U
3aBUCUMOCTEM.

[IpeameTHbIe pE3yNbTAaThl OCBOCHUS MPOTpPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:

Yucia ¥ BIYHCICHUSA

Hcnonb30BaTh HavaJIbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX YHCEI
JUIS CpaBHEHUS, OKPYTJCHHMs M BBIYMCIECHUH, H300pakaTh AEMCTBUTEIbHBIC 4YHCIIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

[IpumeHaTp TOHATHE apU(METUYECKOTO  KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys] MNpPU HEOOXOAUMOCTU KaJbKYJSATOpP, BBIIOJHATD
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npeoOpa3oBaHusl BBIPAKEHUM, COAEPKAIIMX KBaJgpaTHbIE KOPHH, MCIOJb3Yysl CBOMCTBA
KOPHEH.
Hcnonb30Bath 3anucu OONBIINX U MAJbIX YUCEN C TOMOIIBIO AECATUYHBIX Apo0eit

u creneHed yncna 10. Auredbpanvyeckne BbIpaKeHUs

[IpyMeHSTh MOHATHE CTENIEHU C LEJIBIM TI0KA3aTeNIEM, BBINOIHATH IPeoOpa3oBaHUs
BBIPAXXEHUH, COAECPIKAIINX CTEIIEHU C LEBIM ITOKA3aTeNIEM.

BBINONMHATE TOXIECTBEHHBbIE NMpPeoOpa3oBaHUs pallMOHAIbHBIX BBIPAXKEHUM Ha
OCHOBE IPaBUJI ICUCTBUN HaJl MHOTOWIEHAMH U alNreOpanyecKuMu ApoOsMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAXKEHUM I PEUICHUS Pa3jIMYHbIX 337a4 U3
MaTE€MaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA
Pemlare nuHENHBIE, KBaApaTHbIE YPAaBHEHUS W PAUHOHAIBHBIC YPaBHEHMS,

CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE KUCCIEIOBAHNS YPABHEHUN M CHCTEM yPaBHEHHM, B TOM
qucie C MpPUMEHEHHEM TIpaduyecKux MpencTaBieHui (ycTaHaBIMBaTh, MMEET JIU
YpaBHEHUE WIH CUCTEMA YPaBHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

[lepexonuTh OT cIOBECHON (OPMYJIMPOBKH 3a7auu K €€ anredpandeckol Mojaeau
C NIOMOIIBIO COCTaBJICHUs YPAaBHEHUS WJIM CUCTEMbl YPAaBHEHHUW, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4 MOJYYECHHBIA PE3yJIbTAT.

IIpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHHUs, OLEHKH, peuiaTh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHUCTEMBbl, JaBaTh rpaduyecKyio
WUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonuMaTh W HCMNOIB30BATh (DYHKIMOHAIBHBIE TOHATUSA W S3bIK (TEPMHHBI,
CUMBOJIMYECKHME O0O03HAUEHMs), OINPEAENITh 3HauYeHWe (QYHKUMU MO 3HAYEHUIO
aprymMeHTa, OMNpeNeNsITh CBOHCTBa (QyHKIuMU 1o e€ rpaduky. Crpouth Trpaduxu
AJ€MEHTApHbBIX (PYHKIUN BUJA:

£
y=-,y=x%y=x3y=+x y=|x|

]
X

o e€ rpaduxy.

, OTIUCHIBATh CBOMCTBA YUCIOBON (QYHKITUN

[IpeameTHBIC pE3yJBTaTBl OCBOCHUS MPOTPAaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

Yucaa v BLIYUCJICHUSA
CpaBHMBATH U YHIOPSAOUYMBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.
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BoeimonasaTe apudmerndeckue NEWCTBHUS C PAIMOHATBHBIMU YHUCIAMU, COYEeTast
YCTHBIE W TIUCHbMEHHBIE MPUEMBI, BBIMOJIHATh BBIYMCICHUS C HPpPaALMOHATBLHBIMU
YHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEJIBIMU MOKA3aTEIIsIMA U KOPHEU, BBIYMCIATH
3HAYCHMS YUCIIOBBIX BBIPAKECHUM.

OKpyryiaTh  JACHUCTBUTEIbHBIC YHWCIA, BBINOJHATH IPUKUIKY  pe3yJsibTaTa
BBIYHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate JIMHEWHBIE W KBaJApPATHBIE yPABHEHUS, YPaBHEHUS, CBOIAILMECS K HUM,
npocTeiine ApoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemrats cucteMsl AByX JMHEWHBIX YPABHEHHUN C JBYMsI IEPEMEHHBIMUA U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISAETCS JIMHECUHBIM.

Pemarb TeKCTOBBIE 337aun alreOpanyeckuM CIocoOOM € MOMOUIbIO COCTABICHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBoauTh mpoOCTENIINE UCCIETOBAHUSA YPABHEHUN M CHCTEM YPAaBHEHHUM, B TOM
qucie C MPUMEHEHHEM TIpaduyecKux IMpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Peate NMHElHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXkaTh peLICHUE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pewars cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh PEIIEHHWE CHUCTEMbl HEPAaBEHCTB HA YHCIOBOM
IPSAMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU
Pacnio3naBath (YHKIIMM ~ U3YYEHHBIX BHJIOB. IToka3wsIBaTh
CXEMAaTHUYECKHU PaCIOJIOKEHHE Ha KOOPJUHATHOM IIOCKOCTH rpaduKoB (PYHKIIUHA BUAA:

£
y = kx’yz iax+b. y = ;’yzax2+bx+ay= x3, y = \E-y=|x|B

3aBUCUMOCTH OT 3Ha4y€HU KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u wu300pakaTh CXEMAaTHUYECKH TpapuKA KBaJAPATUYHBIX (DYHKITUH,
OTHCHIBATH CBOWMCTBA KBaIPATHUHBIX (DYHKIUH MO X rpaduxam.

Pacro3naBate kBaapaTuuHylo (yHKIHMIO 1O (Qopmyse, TPUBOAWTH MPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peanbHON XU3HH, (PU3UKH, TEOMETPHUH.

YucsioBble MOCTIEA0BATEIHLHOCTH H MPOTrPeCCHH

Pacrio3naBaTh apuMETHYECKYI0 W T€OMETPHUYECKYIO TPOTPECCUU IPH Pa3HBIX
cnoco0ax 3aJaHusl.

BBITIONTHATS, ~ BBIYKCICHUS € HCIOJNBb30BaHWEeM  ¢GopMys  N-TO  dJcHA
apu(PMETHYCCKON U TEOMETPHUYCCKOM MPOrpeCcCrii, CYMMBI IIEPBbIX N YICHOB.
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I/I3o6pa>1<aTL YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKAMHU Ha KOOpI[HHElTHOfI IITOCKOCTH.
Pemars 3aJa4r, CBA3aHHBIC C YHCJIOBBIMHU ITOCJIICOIOBATCIBHOCTAMH, B TOM YHUCIIC

3alayl W3 peaThbHOM IKM3HM (C MCHOJIb30BAaHUEM KaJbKyJsATOpA,
TEXHOJIOTHUH).

U (HPOBBIX
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIACC
HanmenoBamue pasiena  KolHuecTso OCHOBHOE OcCHOBHBIE BUJIBI IESITEIHLHOCTH O0YyYaIOIIUXCS
(Tembl) Kypca 4acoB coJiep)KaHue

Yucna v BEIYACIICHHUS. 25 [lonsatne CucreMaTU3UpoOBATH M 000ralIaTh 3HAHUSA 00

PannonanbHbIe YnciIa panoHaJIbHOI'O OOBIKHOBEHHBIX U JICCATUYHBIX IPOOSX.
IHuCIIa. CpaBHUBaTh H YNOPSIA0YMBATH APOOH, MpeoOpa30BhIBas
Apudmernyeckue IPU HEOOXOJUMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEHHBIE,
ACUCTBUA C O0OBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTH B OCCKOHECUHYIO
paliOHaJIbHBIMHU JNECATUYHYIO IPOOb.

yucnamu. CpaBHEHHUE,
YIOPSI0YMBAHUE

parOHAaJIbHBIX YHUCCII.

CreneHn ¢
HaTypaJIbHBIM
TOKa3aTeyIeM.
Pemnienne ocHOBHBIX
3a/1a4 Ha JIpodu,
MPOIICHTHI U3
peaIbHOMN IIPAKTUKHU.
IIpusHaku
JIEITUMOCTH,
pa3JIOXKEHUsI Ha
MHOKHTENN

IIpuMeHATH pa3HOOOpa3HbIe CNIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJiepKanmx 0OBIKHOBEHHBIE U JICCITUYHBIE JPOOH:
3aMEHSITh TIPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO JIECATUIHOM, TPUBOIHTH
BBIpakeHue K ¢popme, HanboJiee yI00HOM JIJ1sl BBIYUCICHUH,
peoOpa3oBBIBATh APOOHBIC BEIPAKCHHS HA YMHOKCHHE H
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMU
YUCJIAMH.

IpuBoANTHL YHCIOBBIE U OYKBEHHbIE TPUMEPBI CTCIICHA C
HaATYpaJIbHBIM IOKa3aTeieM, OOBSICHSS 3HAUCHUs OCHOBAHUS
CTCTICHH W TI0Ka3aTeJIs CTEICHU, HaXOUTh 3HAUCHUS
creneHel Buaa a" (& — mr000e parmoHaIbHOE YUCIIO, N —
HATYypaJIbHOE YUCIIO).

60



HaTypaJbHbIX YHCEIL.
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PeanbHbie
3aBucuMocCTH. [Ipsimas
U oOpaTHas
MIPONOPLMOHAIBHOCTH

IHonmmaTte cmbIca 3amucu OOJIBIIMX YHUCEN C MOMOIIBIO
JECATUUHBIX ApoOel u creneHel uncia 10, npuMeHATh Ux
B PEAIbHBIX CUTYaLIHSX.

IIpuMeHsATh PU3HAKY ACITMMOCTH, PA3JIOKEHUSA Ha
MHOKHUTEJIA HaTyPAJIBbHBIX YUCEN.

PemaTe 3agqa4um Ha 4acTy, IPOLEHTHI, IPONIOPLUHU, Ha
HaxoJieHue ApoOu (MPOLIeHTa) OT BEIUYUHBI U

BEJIMYMHBI 110 €€ 1poOu (IPOLEHTY ), APOOH

(mpoueHTa), KOTOPbI COCTABISET OJJHA BETUYNHA OT
JIPYTOM.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aMUCH pEelIEHUH TEKCTOBBIX 33/1a4.

PacniozHaBaTh ¥ 00bSICHATH, OIUPASCh HA ONIPEACIICHUS,
IpsIMO MPONOPLUUOHAIBHBIE U 0OPATHO MPONOPIUOHAIBHbBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH IPUMeEPBI
ATUX 3aBUCUMOCTEHN U3 PEaNbHOIO0 MHUpPA, U3 JPYTUX YUeOHbIX
IPEIMETOB.

Pemath npakTUKO-OpUEHTHUPOBAHHBIE 33]a4l Ha ApoOH,
IPOLICHTHI, MPAMYIO U OOPATHYIO MPOMOPIIUMOHAIBHOCTH,
IPOIOPLIMH
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AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUS.

[Iepemennsle.

Jlonmyctumeble
3HAYEHHUS

IICPCMCHHBIX.

DopMyJIBIL.

OBgu1aieTh anredpanveckor TEPMUHOIOTHEN U CHMBOJIUKOM,
NPUMEHSATH €€ B IIPOLECCe OCBOEHHS y4eOHOTr0 MaTepHara.
HaxoauTp 3HaueHus1 OyKBEHHBIX BBIPAKEHUH NPU
3aJJaHHBIX 3HAYCHUAX OYKB; BBIIIOJIHATH BEIYUCICHUS 110
(dopMmyniaM. BeInoIHATH peoOpa3zoBaHus LIEIOT0
BBIPAKEHUSI B MHOTOYJIEH IPUBEACHUEM MOJOOHBIX
cllaraeMbIX, paCKphITHEM CKOOOK. BBINOJIHATH YMHOXKEHHE
OJIHOYJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITUE CKOOOK 1
MIpUBEICHUE
0JI00HBIX
cnaraembix. CBoMCTBa
CTETNEHU C
HaTypaJbHbIM
MOKa3aTEJIEM.
MHOTrO4JIEHHL.
Crnoxenue,
BBIYUTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopmyJIbI
COKpAIIEHHOT'O
YMHOXEHHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOXHUTEN

Ha MHOTOYIECH U MHOTOYJICHA HA MHOTOWIEH, IPUMEHATH
(dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuecTBJIATH Pa3I0KEHUE MHOTOYWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEIS,
npuMeHeHUs (POPMYJIIbl Pa3HOCTH KBaIpaToB, POpMyII
COKpAIEHHOI'O YMHOXKEHHS.

IlpumensaTs  npeoOpazoBaHUE

MHOI'O4JICHOB JJIA

pEeLIECHUs pa3IMYHBIX 3aJa4 M3 MaTeMaTHUKHU, CMEXKHBIX
IIPEAMETOB, U3 PEAIbHOU IIPAKTUKH.
3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuUE, TpaBuiia
npeoOpa3zoBaHUs
yYpaBHEHHS],
PaBHOCWJIBHOCTh
YPaBHEHH.
JIunentHoe ypaBHEHUE

Pemarp iMHEHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NPUMEHAS MPABWJIA NIEPEX0A OT UCXOJHOTO YPABHEHUS K
paBHOCWIBHOMY eMy Oosee npocTtoro Bujaa. [IpoBepATs,
ABJISIETCS JT1 KOHKPETHOE YUCIIO KOPHEM YPABHEHMUSI.
IMoadupars npuMepsI AP YUCEN, SIBIAIOIINAXCS PEIIEHUEM
JIMHEMHOI'0 YPAaBHEHMUS C IBYMS IIEPEMEHHBIMU.

C OJTHOU MEPEMEHHOM,
pEILIEHNE JTUHENHBIX
ypaBHeHMU. Pemenne
3a/1a4 C MOMOULIBIO
YPaBHEHHUM.

JIuHelHOEe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema
JBYX JIMHENHBIX
YPaBHEHUM C ABYMS
IIEpPEMEHHBIMU

CTpouThb B KOOPAUHATHOU MJIOCKOCTH rpaduK JTMHEHHOTO
ypaBHEHUS C ABYMS NMEPEMEHHBIMU; MOIb3YIACh TpapuKoM,
NPUBOJAUTH NIPUMeEPbI PEUICHHS YPABHCHUA.

Haxoaurthb permieHne CUCTEMbI JIBYX JINHEMHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMMU.

CocTaBisiTh U pelIaTh YPaBHEHUE U CUCTEMY
YPaBHEHHU MO YCIIOBUIO 33]1a4l, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3aJa4H MOJTYyYECHHBIN

pe3ynbTar
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Koopaunate! u rpaduxu.
OyHKIUH

24

Koopaunara Toukn Ha
npamon. Yucnoselie
IPOMEXKYTKHU.
Paccrosnue mexny
JBYMSI TOUKAMHU
KOOPJAWHATHOM
MIPSIMOU.
[IpsimoyrosbHas
cUCTEeMa KOOpJIMHAT Ha
mrockoctu. [Ipumepsl
rpauKOB, 33JaHHBIX
dbopmynamu.

N300paxkaTh HA KOOPAMHATHON MPSAMOMN TOUYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIUHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbL; 3aMChIBATh UX HA aJIreOpanvyecKoM SI3bIKE.
OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110
3aJJaHHBIM KOOpAMHATaM; CTPOUTH T'pauKN HECIOKHBIX
3aBHCHUMOCTEH, 3aJJaHHBIX (JOpMYJIaMH, B TOM YHCIIE C
NOMOUIbIO IIU(PPOBLIX TabopaTopuil. [IpuMeHATH, H3y4aTh
NpenMy1IecTBa,

HHTEePHPEeTHPOBATH rpauueCcKuil criocoO MpeACTaBICHUS U
aHaJln3a pa3HO00pa3HOM KU3HEHHON MH(POpMaLUU.
OcBauBarb NoHsATHE (PYHKLNHU, OBJIA/IEBATh
(YHKIMOHAJIBHON TEPMUHOJIOTHEN.

Pacno3naBarth nuHeHHYO QyHKIM Y = kX + b,

Urenue rpadmkoB
pealibHbIX
3aBUCUMOCTEM.
[Tonstue pynkunu.
I'padux bynkIMH.
CaoiicTBa (pyHKITUH.
JIuneitnas GyHKUIMS.
[TocTpoenue rpaduka
JTUHEWHON (PYHKITHH.
I'paduk pyHkIIN
y=|x|

ONMCHIBATL €€ CBOWCTBA B 3aBUCUMOCTH OT 3HA4YCHUU
K03 durreHToB K u b.

Crpontsh rpaduku JuHEeHHON QyHKIMH, QYHKIMH Y =| X |.
HUcnoab3oBaTh HU(PPOBBIE PecypPChl 1Sl TOCTPOEHUS
rpa@ukoB QYHKIMI U U3YyYEHUS UX CBOICTB.

[IpuBOANTH pUMEPHI IMHEUHBIX 3aBUCUMOCTEN B PEAIBHBIX
MIPOIIECCAX U SIBJICHUSIX
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[ToBTOpEeHUE 1 0000IICHHE 6 [ToBTOpEHME BoiOupars, NPUMEHSATH OlLIEHUBAThH CIoOCoOBI
OCHOBHBIX  IIOHATHI CpPaBHEHUS  YHMCEJ, BBIYHCICHHUH, MpeoOpa3zoBaHUM
M METOIoB Kypca 7 BBIPAKECHUH, PEILICHUS] YPABHEHUN.
Kxaccd, 000BIMIEHHE | OcymrecTBASITI CAMOKOHTPOJID BHITOTHAEMBIX JIEHCTBHI 1
SHaHMH CaMOTMPOBEPKY pe3yJibTaTa BHIYMCICHUM, TPeoOpa30BaHuUi,
ITOCTPOCHUM.
Pemarts 3agaum u3 peaqbHON KHU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 33/1a4 U3 IPYTUX
MPEIMETOB.
Pemars TekcTOBBIE 3aJa4d, CPaBHUBATb, BbLIOMPATH
CrocoObl pelIeHus 3aaun
OBLIEE KOJIMYECTBO 102
YACOB I1O
[TPOITPAMME
8 KIIACC
HammeroBanme pasaena  KoHaecTso OCHOBHO® OcHOBHBIE BUBI JEATEIHHOCTH 00YUYAIOIIUXCS
(Tembl) Kypca JacoB coAepKaHUE

67




Yuciia ¥ BBIYMCIIEHUS.

KBaapatHbie KopHU

15

KBagpaTHbIiil KOpeHb
u3 uncia. [Tonstue
00 UpparroHaJIbHOM
yucie. JlecaTuaHbIe
IPUOINKEHUS
HppanmoHaIbHbIX
YHCEJI.
JlelicTBUTEIbHBIC
yucia. CpaBHEHHE
JIEMCTBUTEIILHBIX
YHCEJI.

VYpaBHeHue  BuAa
X2 = a.

CaolicTBa
apu(pMETUIECKUX

KBaJpaTHBIX KOPHEW.

[IpeobpazoBanue
YUCIIOBBIX
BBIPAXKCHUMH,

coJiep KaImx
KBaJIpaTHbIC KOPHU

DopMyJTHPOBATH ONPeieSIeHUe KBaIPaTHOrO KOPHS U3
yucia, apuhMeTHYeCKOro KBaApaTHOrO KOPHSI.
IIpuMeHsATH onepaiuio U3BJIEUYECHNS KBaAPATHOIO KOPHS
U3 Yucia, MCNOJIb3y P HEOOXO0AUMOCTH
KAJbKYJIATOP. OneHuBaTh KBaJIpaTHbIE KOPHU LEIBIMU
YUCJIAMH U IECATUYHBIMU IPOOSIMH.

CpaBHMBATH U YNIOPSIA0YMBATH PALIMOHAJIBHBIE U
UPpaLMOHAIbHBIEC YUCIIA, 3aIIUCAHHBIE C IOMOILBIO
KBaJIpaTHBIX KOPHEN.

HccaenoBaTh ypaBHEHME X° = @, HAXOAUTh TOYHBIE
npubInKEHHBIE KOpHU TIpH a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE HKCIIEPUMEHTHI C UCTIOIB30BAHUEM KaJIbKYJISTOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHMUs BEIPAKEHHIM.
BoInoJHATH Npeo0pa3oBaHus BHIPAKECHUN,
coJiepKaluX KBaJpaTHbIE KOPHU. BbIpaxkaTh nepeMeHHbIe
U3 TEOMETPUUYECKUX U Gu3ndeckux Gopmyi. BeraucjaaTs
3HAYeHUsl BHIPAXKECHUM, coAepKaluX KBapaTHbIe KOPHH,
UCIIOJIb3YsI PYU HEOOXOAUMOCTHU KAJIbKYJITOP.
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Hcnoan3oBarhb B XOJI€ pCICHUA 3a1aY 3JICMCHTAPHBIC
MMpCaACTAaBJICHUSA, CBA3aHHBIC C HpI/I6J'II/I}KéHHI)IMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTUS MaTEMAaTUKHU

Ypcima M BBIYMCICHUS.
CrerneHs ¢ 1EJIbIM
MOKa3aTEJIEM

Crernens ¢ 1esbM
MOKa3aTeJIeM.
CrangapTHas 3anuch
qucia.

Pa3mepst 00beKTOB
OKpY>KaloIllero Mupa
(OT PJIEMEHTapHBIX
YacTHUIl [0
KOCMHUYECKHUX
00BEKTOB),
JUTUTETBHOCTh
IIPOLIECCOB B
OKpY>KarolleM MUpE.
CBoliCTBa CTENIEHU C
IEJIBIM TTOKa3aTeNIeM

@®opMyJIUPOBATH ONpeie/ieHHe CTENICHH C IIETbIM
MoKa3aTeJIeM.

IIpeacraBiasiTh 3anMch OOJBITNX U MAJIBIX YHUCET B
cTanaapTHOM Buje. CpaBHUBATH YKCJIa U BEJIUYUHBI,
3alyCaHHbIe C UCIIOJb30BaHueM cTeneHu 10.
Hcnonb30BaTh 3anMCh YHUCEN B CTAHAAPTHOM BHUE
TSl BBIpQXKEHUS Pa3MEPOB OOBEKTOB, JJIUTEIIBHOCTH
MPOLIECCOB B OKPYIKAIOIIEM MHUPE.

DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJIHYECKON
dpopme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTCIEHU C 1ICJBIM MMOKa3aTeJIeM.

IIpuMeHATH CBOWCTBA CTENEHU JIJIsl IPeOOpa30BaHuUs
BBIPAKEHUH, COJCPKAIINX CTENCHU C I[ETBIM
rmokasarejieM. BoInoJHATh AelCTBUA C YHUCIIaMU,

3allMCaHHBIMKM B CTaHIAPTHOM BHjE (YMHOXCHHE,
JieNICHKE, BO3BEACHNUE B CTCIICHD)
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AnreOpandeckue
BbIpaxkeHus. KBanpaTHbli
TPEXWIECH

KBanparnsiit
TPEXUJICH.

Paznoxenue
KBaJIPATHOTO

Pacno3naBaTh KBagpaTHBIN TPEXUJICH, YCTAHABIMBATh
BO3MOKHOCTB €0 Pa3JI0KEHUSI HA MHOKHUTEU.

PackiaaabiBaTh HAa MHOKUTEIHM KBAJAPATHBIN TPEXUJICH
C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM

TpEXUWJIEHA Ha
MHOXHUTEIU
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AnreOpandeckue
BBIPKCHUSI.

Anrebpanyeckast ApoOb

15

AnreOpandeckas
npo6b. JlomycTumbie
3HAYCHHUSI
NIEpEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BBIPAKEHMUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoit
npobu. CokpalieHue
npobeii. Croxenue,
BBIYHTAHUE,
YMHOKCHHE U
JeJieHne
anreOpanyecKux
TpOoOei.
[IpeobpazoBanue
BBIPKCHUMH,

coJiep KaImx
anreOpanyeckue
npodu

3anuceiBaTh airedpanyeckue Boipaxxenus. Haxogurb
00J1aCTh ONPEEIEHHS PALIHOHATIBHOTO BBIPAXKEHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE JPOOH, B TOM YHUCIE C MOMOIIBIO KaJbKYJISATOPA.
@®opMyJTHPOBATH OCHOBHOE CBOMCTBO aJIreOpanvecKom
IpoOU 1 MPUMEHSITh €ro JJid peoOpa3oBaHusl IPOOEH.
BbInoJHATH JeiicTBUS C anredopanyecKuMu ApoosiMu.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3anad. Beipaxars nepeMeHHbie u3 Gopmy (PU3NYECKHX,
re€OMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAlNH)
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

KBaapatHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenonHoe

KBaApaTHOC YPABHCHHUC.

dopMya KOpHEN
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJIALLIUXCA K
KBaJIpaTHBIM.
[Ipocreitmmue
JTpOOHOpaIOHATBLHBIS
ypaBHEHHUS.
Pemenne TekcToBBIX
3aa4 C TOMOIIbBIO
KBaJpaTHBIX
YPaBHEHUM

Pacno3HaBaTh KBajpaTHbIC ypaBHEHUS.
3anuceiBaTh (pOPMYJTy KOpHEN KBAJAPATHOTO YPaBHEHMUS;

pemiaTh KBaJApaTHbIe YPABHEHUS — IOJIHbIE U HETIOIHBIE.
IIpoBoauTh npocreime UccjeI0BAHUA KBAIPATHBIX
YpPaBHEHUM.

PemiaTe ypaBHeHMs, CBOJSAIIMECS K KBaPATHBIM, C
MTOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Ha0uroaath 1 aHAJIUM3UPOBATH CBA3b MEXIY KOPHIMU

1 K03 (pUIIMEeHTaMU KBaJIpaTHOTO YPaBHEHUS.
dopmyaupoBaTth TeopemMy Buera, a Takxe 00paTHyro
TEOPEMY, IPUMEHATH OTU TEOPEMBI IS PELLICHUS

3a1ad4.

Pemath TekcToBbIE 32/1a4M aNTreOpanueckuM CocoOOM:
NEePEXOAUTh OT CJIOBECHOU POPMYIUPOBKH YCIOBHS 3aa4H
K anreOpandyeckoi MOJIeu MyTEM COCTABICHUSI yPaBHEHMUS;
pelaTh COCTABIICHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS aNreOpbl
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

Cucrembl ypaBHEHHI

13

JInHerHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU,
ero rpaduk, IpUMepsbI
pElLICHUs YPABHEHUN B
LEJIBIX YNCIIaX.
Pemenune cucrem nByx
JIMHENHBIX YPABHCHUH

Pacno3HaBaTh JINHEHHbBIE YPABHEHHUS C IBYMS
IIEPEMEHHBIMHU.

Ctpouth rpapuKky JUHEHHBIX YPAaBHEHUH, B TOM UHCIE
HCIO0JIb3YS HM(POBBIE PeCypChl.

Pazimyars napauienpHbIE M IIEPECEKAIOIINECS NPSIMBbIE
10 UX YPABHEHUSIM.

Pemiars cuctemsbl IByX JUHEHHBIX YPABHEHUU C JBYMS
[IEPEMEHHBIMU IIOICTAHOBKOU U CIIOKECHUEM.
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C IBYMS
MIEPEMEHHBIMU.
[TIpumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHU C IBYyMS
MIEPEMEHHBIMU.
I'paduueckas
WHTEpHIpETALINAS
YPaBHEHUS C ABYMSI
IIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YPaBHEHUM C IByMS
MIEPEMEHHBIMMU.
Pemenue TeKCTOBBIX
3a/a4 ¢ IIOMOIIbIO
CHUCTEM YPaBHEHUM

Pemartsb npocTeiimme CUCTEMbL, B KOTOPBIX OJTHO M3
YPABHEHUI HE SIBJISIETCS JINHEWHBIM.

IIpuBoauTH rpau4eCcKy0 HHTEPHPETALNIO PEIICHUS
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU U CUCTEM YPaBHEHUI
C ABYMs IIEPEMEHHBIMU.

PemaTh TekCcTOBBIE 3a]a4UH AITeOPanYECKUM CIIOCOOOM
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

Hepasenctra

12

Yucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTtBo ¢ ogHOM
IIEPEMEHHOU.
JIunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOU U UX
peuienune. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opMyJIHPOBATHL  CBOWMCTBA  YKCIOBBIX  HEPABEHCTB,
WUIKOCTPUPOBAaTh ~ MX  HAa  KOOPAMHATHOM  MPSIMOI,
AOKA3bIBATH AITCOPanyEeCcKH.

IIprMeHATH CBOCTBA HEPABEHCTB B XOJI€ PEILICHHUS 3a/1a4.
PemiaTe TMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHNe HEPABEHCTBA HA YUCIIOBOM MPSMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300paXKaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPAMOM

C OJTHOU NEPEMEHHOMN
U UX PEILCHUE.
N3obpaxenue
peLIeHUs IMHENHOTO
HEPABEHCTBA U UX
CHCTEM HA YHUCJIOBOM
PSMOM
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OyHKINH.

OCHOBHBIE TTOHATHA

[Tonstre pynkumn.
O6nactb
onpeeaeHus u
MHOKECTBO 3HAYEHUU
¢bynakun. Ciocoos
3aanusi PyHKIUH.
I'padux pyHkumH.
CaoiicTBa pyHKIHUH,
uX 0TOOpaxeHue

Ha Tpaduxe

Hcnoan3oBath QyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BeruuciaarTno 3HAYECHUSA byHKINH, 3aJIaHHBIX
dbopmynamu  (Ipu  HEOOXOAMMOCTH  HMCIIOJIBH30BAThH
KaJbKYJISITOP);  COCTABJSATHL  Ta0JMUbI  3HAYEHMH

byHKIUU.

Crpouts mo ToukamM rpadukm (QyHKIMIA.
OnuceiBaTh CcBOIicTBAa (DYHKIIMM Ha OCHOBE

e€ rpaduueckoro npeaCcTaBICHUS.

Hcnonb3oBaTh (QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath nmpuMepsl rpaduKoB, OTPAKAIOUIUX pealbHbIC
npoiieccol U siBiieHus. IIpuBoANTL MpUMepPBI ITPOLIECCOB U
SIBJICHUM C 3aIaHHBIMH CBOWMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBI

JUTsl TOCTpOeHMsI TpadMKOB (PYHKITUN U M3yUCHHS X CBOMCTB

OyHKIMH.
Uucnosble GyHKINN

Yrtenue u moCcTpoeHUE
rpaguKoB QyHKIIHIA.
[Tpumeps! rpadgukos

HaxoauTs ¢ nomouibio rpaguka GyHKIUNA 3HAYCHUE OTHOU
Y3 paCCMATPUBAEMBIX BEJIMYHH M0 3HAYCHUIO Apyrou. B
HECJIOKHBIX CITy4asxX BbIPaxaTh GopmyJioii 3aBUCUMOCTD
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byHKIHA,
OTPAKAIOITUX
peabHbIe TTPOIIECCHI.
OyHKIWH,
OIIMCBHIBAIOIINE
IpsIMYIO U OOpaTHYIO
MPONOPLIMOHAIHHBIC
3aBHCHMOCTH, UX
rpaduKy.

['padux pynkuuu Yy
= X2,

OyHKIUKA Y =

X2,y =X,

y =V ¥ = x|
rpaduuecKoe peleHue
YPaBHEHUM U CUCTEM
YPaBHECHUM

MEXIy BEJIMYMHAMU.
OnuchIBaTh XapakTep U3MEHEHUS OJHOW BEJIMYMHBI B
3aBUCHUMOCTH OT U3MEHEHHMS APYTOM.

Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
CXeMATHYeCKH MOJIOKEHUE HA KOOPJAUHATHON MJIOCKOCTH

rpagukoB QyHKIMM BUaa: y 2y =x,y=vx, y= |x|.
HUcnoab3oBarh (pyHkuuoHaabHO-Tpaduyeckue
NMPeACTABJEHUSA I PEUICHUS U UCCIECIOBAHUSA YPABHEHU
Y CUCTEM YPaBHEHMU.

IIpumensTs HUPpoOBLIE pecypehbl s MIOCTPOCHUS

rpaguKoB QyHKIIHIA

[ToBTOpEeHUE 1 0600IICHHE

[ToBTOpEHUE
OCHOBHBIX MOHSATHUM U
METOJIOB KypcoB 7 U 8
KJIacCOB, 0000IIIEHNE
3HAaHUU

Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS
YHCell, BBIYUCICHUM, TPeoOpa30BaHUid BbIPAXKEHUH, pEIICHUS
YpaBHCHUM.

OcylecTBJIATH CAMOKOHTPOJIb BBITOJIHSAEMbIX ICUCTBUHN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHH, MPEe0Opa30BaAHMI,
ITOCTPOCHHUM.

Pemiath 3a1a4M U3 peajibHOM KU3HH, IPUMEHATH
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MAaTCMAaTUYICCKUC 3HAHUS IS PCUHICHUA 3a4a4 U3 IPYTHUX
MpcaAMCTOB.

Pemars TekcTOBBIE 3ada4iM, CpPaBHHBATD, Bblﬁl/lpaTb
CIocoobl PCHICHUA 3aa491

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI PAMME

102
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9 KVIACC

HaumeHoBanue pazaena
(TemnI) Kypca

KomugecTBO
YacoB

OcHOBHOE

COACPIKaHUC

OcHOBHBIC BUAbBI ACATCIbHOCTH O6yanOH_[I/IXC$I
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Uuciia 1 BBIYMCIICHUSA.
JIeCTBUTEBHBIC YHCIIA

PamuonansHeie 4McIa,

HMppalroHaIbHbIC
Ypuciaa, KOHEUHBIE M|
OECKOHEUHBIC
NECATUYHBIE  JTpOOH.
MHOX€eCTBO
JICUCTBUTEIBHBIX
YHCEI;
JIEUCTBUTEIILHBIC
qHciia KaK
OECKOHEUHBIC

NECATUYHBIE  JIpOOH.
B3auMHO 01HO3HaYHOE
COOTBETCTBHE MEXKIY
MHOECTBOM
JIEUCTBUTEIBHBIX
Yucel U MHOMXKECTBOM
TOYEK KOOpPJIMHATHOU
npssmor.  CpaBHeHue
JICMCTBUTEIbHBIX
quCell,
apupMeTHIECKUE

PasBuBaTh npeacraBieHus o0 YuciIax: OT MHOKECTBA
HATypaJIbHBIX YUCEN 10 MHOYKECTBA EHCTBUTEIbHBIX
yuces. O3HaKOMHUTBCS C BO3MOXXHOCTBIO MPEICTABICHUS
JEUCTBUTEILHOTO YKCIIa KaK OECKOHEYHON JECATUYHON
JpoOH, IPUMEHSITh JIECSITUUHbIE TPUOTMKCHUS
palMOHAIIBHBIX U UPPALIMOHAIBHBIX yncel. M300paxaTh
JIEWCTBUTEIBHBIE YMCIIA TOYUKAMU KOOPAUHATHOMN MPSMOM.
3anucbIBaTh, CPABHMBATH U YNIOPAA0YUBATH
JIEWCTBUTEIbHBIC YHCIIA.

BbINOJIHATH, COUETast YCTHBIE U IMCbMEHHBIE IPUEMBI,
apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIBHBIMU YUCIIAMH;
HAXOJMThb 3HAYCHHUS CTENIEHEN C LIEJIBIMU MTOKA3aTeIAMHU U
KOpHE; BBIYMCJISATH 3HAUCHUST YUCIIOBBIX BHIPAXKEHUM.
IHonyunTs mpeacraBjieHue 0 3HAYUMOCTH
JEUCTBUTENbHBIX YUCEI B MPAKTHYECKOU AeATEIbHOCTH
YeJIOBEKa.

AHAIM3UPOBATL M [J€JaTh BBIBOABI O TOYHOCTHU
OpUOJIMKEHUsT  JACUCTBUTENBHOTO  YHUCIA  MpHU
pELICHUH 3a4au.

OKpyrasitb AEHCTBUTENBHBIE YACIIA, BINOJIHATH
NPUKUIKY pE3yJIbTaTa BEBIYUCICHUN, OLEHKY 3HAUCHUN
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JNEUCTBUS C
JEUCTBUTEIbHBIMU
YHCIIaMHU.
[Tpubamxénnoe
3HAUYCHUE

BEJTMYMHBI, TOYHOCTh
PUOITNKEHUS.
Okpyrnenue yucesn.
[Ipukuaka u oreHka

YU CJIOBbBIX BBIpa)KeHI/Iﬁ .

3HAKOMHUTBCA € HCTOpHeﬁ Pa3BUTHA MATCMATHUKU

pe3yJIbTaTOB
BBIYHCIICHUI
YpaBHEHUS U HEPABEHCTBA. 14 JIunenHoe OcBausars, 3allOMUHATH U NPUMEHATH
YpaBHEHUS C OTHOM ypaBHenue. Pemenue rpagpuyeckue MeTOAbl IIpU pELICHUM YPaBHEHUH,
[IEPEMEHHOU YPaBHCHHUH, HEPABEHCTB U UX CUCTEM.
CBOJUIILINXCS K PacnosHaBaTh Leible M JPOOHBIE  YPaBHEHHS.
JIMHEWHBIM. .
Pemars JsuHeliHble W KBaJpaTHbIe YPABHEHMHS,
KBamgpaTtHoe .
ypaBHEHMS, CBOJSIIMECS K HHUM, IPOCTEHIINE
ypaBHeHue. Pemenue
. JTpoOHOpallMOHANIbHBIC YPAaBHEHUS.
ypaBHEHHUH,
CBOAIIAXCS K IIpennaratb BO3MOXXHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX
KBATPATHBIM 3a7a4, 00Cy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJja4n
BuKBATpaTHBIE pa3HBIMH CITIOCOOAMMU.
YpaBHEHUS. 3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUSI MATEMAaTUKH

IIpumeps! pemenus
YPaBHEHUU TPETbEN U
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YETBEPTOM CTEIICHEN

pa3IoKEHUEM Ha
MHOKHUTEJIH.

Pemienue
JpoOHOpaAIMOHAI
BHBIX YPAaBHEHUMU.
Pemienne  TEKCTOBBIX
3aga4
anreOpanyeckum
METOJIOM
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHI

14

YpaBHeHHE C JBYyMs
MIEPEMEHHBIMU U €T0
rpaduk. Cucrema
JIBYX JIMHENHBIX
YPaBHEHUU C JByMs
IIEPEMEHHBIMU U €€
peumienue.  Pemienue
CUCTEM JBYX
YpPaBHEHUM, OJJHO U3
KOTOPBIX JIMHEMHOE, a

JIpyroe —  BTOPOW
CTEIICHH.
['padpuueckas
WHTEPIPETALNS
CUCTEMBl ypaBHEHUU
Cc JIBYMSI
IIEPEMEHHBIMU.

Pemmenne TeKCTOBBIX

OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHHUS] CUCTEMBI
JIBYX JIMHEUHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPHIX OJTHO YpaBHEHUE HE
ABJISIETCS JINHEWHBIM.

Ucnoan3oBaTrh GyHKIMOHAIBHO-TpapUUECKUE
IIPEICTABIICHHUS U1l pelIeHUs] U UCCIEAOBAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOoOM: MepexoauTh OT CIIOBECHOU
(GhopMyJIMPOBKY YCIOBUS 3a1a4M K alredpandeckoil Moaenu
IyTEM COCTABJICHHS] CUCTEMBI YPABHEHHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUII; HHTEPIPEeTUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTUS MAaTEMATUKH

3a/1a4y anredpandecKum
crocobom
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

16

YucioBwie

qI/ITaTb, 3alncCbiBaTh, IOHUMAaTb, HHTEPIIPETHPOBATH

Hepasencraa HCPAaBCHCTBA U UX HEPaBCHCTBA,; MCIOJIb30BAaTh CHUMBOJIMKY U TCPMMHOJIOTHIO.
cBOHCTBA. JInHeHHbIC BoimoaHsaTh 1peoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
HEPABCHCTBA € OTHOM 171 IPe0Opa30BaHuUs CBOWCTBA YHUCIOBBIX HEPABCHCTB.
TMCPEMCHHON 1 HX Pacno3naBaTh JIMHENHBIE U KBaJAPATHBIC HEPABEHCTBA.
pemenue. Cucremsl . .
. PemaTe IMHENHHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
JMHENHBIX
. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINX
HEPABEHCTB C OJTHOM
MepeMEHHO H 1X KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
pellieHHE. IOJIyYEHHBIE PEIICHHUS.
KBagparHbie M300paxkaTh pelieHne HEPaBEHCTBA U CUCTEMBI HEPABEHCTB
HEPaBEHCTBA U MX HA YMCJIOBOM MPAMOU, 3AlIUCHIBATH PEUICHUE C TOMOIIBIO
peuieHue. CHUMBOJIOB.
'paduueckas PemaTe KBagpaTHbIE HEPABEHCTBA, UCIIONb3YS
UHTEpIpETaLns rpaduueckue npeICTaBICHuUS.
HECPABCHCTB U CHCTEM OcBauBaTh U NIPMMEHATH HEPABEHCTBA NPH PEILICHUU
HEPABCHCTB C IBYM: Pa3JIMYHBIX 33]1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
EPEMEHHBIMU
OyHKINHN 16 Pacno3naBarsp BH/IbI U3Y4aeMBbIX HKIUH;
YHKI KBagpatnunas A M ynKuni;
) WILTIOCTPUPOBATh CXeMAaTHYEeCKH,  OOBICHATH
bynkuus, e€ rpagux u .
. pacnoJIo)KEHUE  Ha  KOOPJAMHATHOM  IUIOCKOCTH
coiictBa. [1apabomna,
rpa¢ukos K
KOOPJIMHATHI BEPILIUHBI .
pA p Gynkumii Buga: y =kx, y=kx+b,y= _ y=x%

napa0doJbl, OCh

X
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CUMMETPHUU Napaloibl.

I'paduku PyHKIMIA:

y=Kkx, y=
kx + b,

y = ¥y =vx, y= | x| B 3aBUCHUMOCTH OT 3HAUCHUU
K02((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3naBarthb
dbopmyre.
3aBUCUMOCTEN u3

KBaJIpaTUYHYI0  (QYHKIHUIO IO

IIpuBoauThL mNpUMeEPbI KBAIPATUYHBIX
peaJlbHON  JKW3HH, (PU3UKH,
reoMeTpud. BpIisIBAATL U 0000IaTE OCOOEHHOCTH
rpaduka KBagpaTu4HON QyHKIMH Y = ax? + bx + C.
Crpourb u u300paxaTh CcXeMaTH4YeCKH Tpaduku
KBaJIpaTHUHBIX (PYHKIIMH, 3aJaHHBIX (hopMynamMu Buga Y =
ax’, y=ax?+q,y=a(x +p)? y=ax’+bx+c.
AHaJIM3UPOBATH U NPUMEHSATH CBOHCTBA M3yUeHHBIX
GyHKIMI I8 UX TOCTPOEHUs, B TOM YHUCIE C

MOMOIIIBI0 LIUGPOBBIX PECYPCOB
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Yuc1oBbIE
MOCJIEI0OBATEIHLHOCTH

15

[TonsaTtue yncnoBou
MOCJIEA0BATEILHOCTH.
3ananue
MOCJIeIOBATEIHLHOCTH
PEKYPPEHTHOM
dbopmyoii u

dbopmyII0ii N-TO YJIeHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
®opmyJIbl N-TO YJIeHA
apupMETHIECKOMN U
rEOMETPUYECKON

OcBauBaTh U NPUMEHSATH UHJICKCHBIC 0003HAYCHHSI,
CTPOUTH pPeYeBble BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C TTOHSITUEM
MOCJIEOBATEILHOCTH.

AHajau3upoBaTh GopMyITy N-TO YieHa
MOCJIEA0BATEILHOCTH TN PEKYPPEHTHYIO OPMYITY H
BBIYMCJIATH YICHBI OCJICI0BATESIILHOCTEH, 3aJaHHBIX
TUMU (HOpMyJIaMHU.

YcraHaBiauBaTh 3aKOHOMEPHOCTb B IIOCTPOCHUU
MOCJICA0BAaTEIILHOCTH, eciu BBIITHMCAHBI 1SN (E
HECKOJILKO €€ YJICHOB.

Pacno3naBath apudmMeTHUECKYIO U T€OMETPUUECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3aaHusl.
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MPOTPECCHM, CYyMMBI
MIEPBBIX N YJIEHOB.
N3ob6pakeHne 4ieHoOB
apuMEeTHIECKON U
reOMETPUYECKOU
MPOrpeCCUid TOUKAMU
Ha KOOPAWHATHOU
TIOCKOCTH.
JIuHeiiHbIl 1
YKCIOHECHIINAJIbHBIN
pOCT.

CI10XHBIE TPOLICHTHI

Pemath 3a7auu ¢ ucmosiib30BaHueM (QOpMys N-To YieHa
apupMETHYECKOH W  TeOMETPUUYECKOM  MPOrpeccui,
CYMMBI IEPBBIX N YJIECHOB.

M300paxkaTh 4iIEHBI IOCIEA0BATEILHOCTH TOUYKAMHU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmarpuBath npuMepsbI NPOLECCOB U SIBJICHUH U3
peanbHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHUE B
apru(pMETUYECKOI MPOrpeccruu, B TEOMETPUUYECKOMN
MPOTPECCUH; N300paXkaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH rpauyeCKHU.

Pemars 3aga4um, CBSI3aHHBIE C YMCIOBBIMU
ITOCJIEA0BATEIBHOCTSMH, B TOM YHCJIE 3aJa4H U3 PEATTBHON
’KU3HU C UCIIOJIb30BAaHUEM LU(DPOBBIX TEXHOJIOTUNA
(9MEeKTPOHHBIX TaONHIL, TpahUUECKOT0 KaIbKyJISITOpa U T.11.).
Pemarsb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHUS MaTEMAaTUKH
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[ToBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHUH

18

Yucaaun

BbIUMCJIeHHs (3a1HUCh,
CpaBHEHHE, ICUCTBUS C
JICUCTBUTEILHBIMHA
YHCJIaMH, YUCI0Bas
npsiMasi; MPOIICHTHI,
OTHOIIICHUS,
MIPOIIOPIINY;

OnepupoBarb NOHATUAMM: MHOKECTBO, IIOJIMHOXKECTBO,
oTepaliy HaJl MHOXECTBAaMH; HCI0JIb30BaTh rpaduiecKoe
IIPEICTABIICHUE MHOXKECTB ISl OITMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, IIPU PEIICHUH 33134 U3 IPYTHUX
y4€OHBIX MPEAMETOB.

AKTyaJIM3UpoBaTb TEPMHUHOJIOTHI0 ¥ OCHOBHbIEC
NEHCTBUSA, CBA3aHHBIE ¢ YHCIAMHU: HATypPAIbHOE
YUCJIO0, IIPOCTOE U COCTAaBHOE YMCIA, JEIUMOCTb
HaTypaJabHbIX
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OKpyTJICHHE,
IpUOIMKEHUE,
OLICHKA;  peIICHHUE
TEKCTOBBIX  3aJad
apuPMETHICCKUM

CIIocoOoMm)

YuCell, IPU3HAKU JETUMOCTH, LEN0€ YNCII0, MOIYJIb YUCIIA,
OOBIKHOBEHHAsI U J€CSITUYHAs ApoOU, CTAHJAPTHBIN BU]L
qclia, apu(pMEeTHIECKUI KBAaJJPaTHBIM KOPEHbD.

BoinoiHATH AeiicTBUS, CPABHUBATH M YIIOPAI0YNBATH

YU CJIa, IPEACTABIATh YUCIA HA KOOPAUHATHOM IIPSIMOM,
OKPYIJISITh YHACJIA; BHINOJHATH NPUKHIAKY M OLIEHKY
pe3yibTaTa BEIYMCICHUM.

PemaTth TekcTOBBIE 3a4a4M apUPMETHUUECKUM CIOCOOOM.
PemiaTe mpakTHyeckue 3aJa4d, COAEpKAUIUE MPOLEHTHI,
JOJIM, YaCTH, BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpEMSI — PACCTOSIHME, [I€Ha — KOJIMYECTBO — CTOMMOCTb,
00bEM  paboTbl — BpeMs — MPOU3BOJUTENBHOCTh  TpYyAA.
Pa3ouparsn peanbHbIe YKU3HECHHBIE CUTYalWH,
(popmMyIMpPOBaTh UX Ha A3BIKE MATEMATUKH,

HAXOJUThb pEIICHUE, MPUMEHSAS MaTeMaTHYeCKUil amnmapar,

HHTEPNPETHPOBATH PE3yJIbTaT
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Auredpanyeckue
BbIPaKeHU S

(mpeoOpa3zoBaHue
anreOpanyecKux
BBIPAKCHUN,
JIOTTY CTUMBIE

3HA4YCHUS )

OnepupoBaTh NOHATHAMM: CTEIICHB C IIEJIBIM MTOKA3aTelIeM,
apu(pMeTUYECKUN KBAJPATHBIA KOPEHb, MHOTOYJIEH,
anredpanydeckasi ApoOb, TOKIAECTBO.

BbINOJIHATH OCHOBHBIE 1€ICTBUSL: BBIIOJIHITH PACYETHI 1O
(dopmynaMm, npeoOpa3zoBbIBaTh LIEIbIE, IPOOHOPALIIOHATIbHBIE
BBIPAKEHUSI U BBIPAXKEHUS C KOPHAMH, PEATH30BbIBATh
Pa3iIoKEHNE MHOIOYIEHA HA MHOYKUTEIN, B TOM YHCIIE C
MCI0JIb30BaHUEM (DOPMYJT pa3HOCTH KBAJpaTOB U KBaApaTa
CYMMBI U Pa3HOCTH; HAXOUTh

JIOITyCTUMBIE 3HAUYECHHS IEPEMEHHBIX IS
JTpOOHOPALIMOHATBHBIX BBIPAKEHUM, KOPHEH.

MopaeanpoBarb ¢ MOMOIIBIO (GOPMYI peasibHbIE MPOIECCHI
U SIBJICHUS
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DOyHKUUHA
(moctpoenue,
CBOWCTBA U3YYEHHBIX
yHKIMi;
rpaguueckoe peneHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM: QYHKIUS, TpaPUK QYHKIUH,
HyIM QYyHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MIPOMEKYTKH BO3pACTaHUs, YOBIBaHS, HAMOOIBIIIECE U
HavMEHbIIIee 3HAaUeHUS (DYHKITUH.

AHaJIM3MpPOBaTh, CPAaBHUBATb, OO0CYKIaThb CBOMCTBA

GyHKIMHA, CTPOUTH UX TpadUKy.

OnepupoBatb NOHATUAMM: IIPsIMAs
IPONOPLUUOHAIIBHOCTb, OOpaTHas MPOMOPLUOHAIBHOCTD,
nuHenHas QyHKIMs, KBagpaTuuHas QyHKIus, napadona,
runep6oia. Ucnonab3zoBath rpaduku 11 ONpeesIeHUs
CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH, JUIsl pELICHUS 3a1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U PEAIbHOM KU3HU;
MO/IeJINPOBATh C MOMOUIbIO TpaMKOB peabHbIC
IIPOLIECCHI U SBIICHUS. BbIpaxkats popmynamu
3aBUCUMOCTH MEXIY BEJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOIT PAMME
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9
KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3/elIOB IIKOJBHON MaTeMaTUKH, UMEIOLIUIl
CBOCH IIeNIbI0 00ECHeunTh M3yuyeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOILICHUH U
B3aMMHOE pPAacCIOJOKEHUE, ONHUPACTCS Ha JIOTUYECKYI0, JOKA3aTEIIbHYIO JIMHUIO.
[leHHOCTP W3y4YeHMsI TE€OMETPUM HA YPOBHE OCHOBHOIO 0OIIEro o00pa3oBaHUs
3aKJIIOYaeTcss B TOM, YTO OOydYaromuiics Yy4MTCS MPOBOJUTH JIOKa3aTeJbHbIE
paccyXJIeHUs, CTPOUTHh JIOTHYECKHE YMO3AKIIOYEHUS, JOKa3blBaTh HCTUHHBIE
YTBEPXKJICHUSI U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKACHHUS «OT
IPOTUBHOIO», OTJIMYAaTh CBOWCTBA OT MPU3HAKOB, (QOPMYIUpPOBaTH OOpaTHBIE
YTBEPKJICHHUS.

BTOpoil IIEHHOCTBIO H3Yy4Y€HUsI TE€OMETPHUM SBISETCS HCIIONb30BAaHHE €€ Kak
WHCTPYMEHTAa MpPH PEHIEHUM KaK MAaTeMaTUYECKHX, TaK M MPAKTUYECKHUX 3ajady,
BCTPEYAIOUIMXCS B peaibHOU KU3HU. OOydaromuiics IOKEH HAay4YHUThCS ONPEAECIHUTh
TEOMETPUYECKYI0 (PUrypy, OmHcaTh CIOBaMH JAHHBIM 4epTEX WM PUCYHOK, HAWTH
IJIOMIAh 3€MEIBHOTO yYacTKa, PacCUUTATh HEOOXOJAMMYIO JUIMHY ONTOBOJIOKOHHOTO
kalbenss i Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIIMTENIbHAS JHUHUS B u3yueHun reomerpuu. llpu pemenun 3amay
PAKTUYECKOTO XapakTepa OOyYarOIIMICS YUYUTCS CTPOUTh MaTeMaTHUYECKHEe MOJAENU
peanbHbIX )KU3HEHHBIX CUTYallUil, MPOBOAUTH BBIYUCIIEHUS U OLEHUBATh aJI€KBATHOCTh
IIOJIyYE€HHOT'O pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKUBATH CBSI3M TEOMETPUM C JPYTUMHU YUE€OHBIMU
npeIMeTaMi, MOTMBHPOBATh HKCIIONb30BaTh ONpPENEIECHUs T€OMETPUUYECKUX (Uryp u
MOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHUE TOJYUYCHHBIX YMEHUN B (DU3UKE M TEXHUKE.
Oty cBsi3W HamOoJsiee SPKO BUIAHBI B Temax «BekTtopw», «Tpuronomerpudeckue
COOTHOIICHUS», «MeTon koopauHat» U « Teopema [Tudaropay.

VYyeOunii kypc «l'eomeTpusi» BKJIIOYAET CJIEAYIOIIME OCHOBHBIC pPAa3eiibl
conepxanusi:  «l'eomerpuueckne (Gurypel U UX  CBOHCTBa», «lM3mepeHue
FEOMETPUYECKUX BEIMYHUHY», «JleKapTOBbI KOOPAMHATHI HAa IUIOCKOCTH», «BeKTOpbI»,
«/IBmwxenus mrockocTny, «IIpeodpazoBanus mogo0us».

OOmiee 4YUCIO YacOB, PEKOMEHJOBAHHBIX JUISi H3Y4YeHHMs Y4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helelo), B 8 kimacce — 68
yacoB (2 Jaca B HeZleNnto), B 9 knacce — 68 yacoB (2 4yaca B HEJEINIO).
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COIEPKXAHUE OBYUYEHUA

7 KJIACC

Havanbabpie moHsTHss reomerpuu. Touka, mpsiMas, OTPE30K, JIyd. Yroj. Bumel
yrioB. BeprukambHble W CMexHbBIE yruIBl.  buccektpuca  yria.  Jlomanas,
MHOTOYTOJIbHUK. [lapaiiebHOCTD U IEPIEHUKYIISIPHOCTD IIPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMeETpuu. lIpmmepbl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE ITIOCTPOEHHUSI C ITOMOIIBIO LIUPKYJIA U JHHEWKU. TpeyronpHuk. BeicoTa,
MeJuaHa, OMCCEKTpHCA, UX CBOICTBA.

PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYTrOJIbHUKMU. Hepasenctso

TPEYTOJIbHUKA.

CBolicTBa M MPHU3HAKU PABHOOEIPEHHOIO TpeyrojbHUKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M MNPU3HAKK NApAUIENBbHBIX NpAMBIX. CymMma YIVIOB TPEYTOJIbHHKA.
Bremnue yrisl TpeyrojapHuKa.

[IpsmoyrosbHbId ~ TpeyroJbHUK.  CBOMCTBO  MEIHMAaHBI  MPSAMOYTOJIBHOTO
TPEyTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOJIbBHBINA TPEYTOJIBHUK C YyIioM B 30°.

HepaBencTBa B reomMerpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJblieM Yyrie U OoJbIIEd CTOPOHE TPEYroJbHUKA.
[lepneHauKyIISIp M HAKJIOHHAS.

I'eomeTpuyeckoe MecTo Touek. buccekrpuca yria U CepeauHHbBIN NEPIIEHIUKYIISP
K OTpPE3Ky KaK IF€OMETPUYECKHUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJAa U AUAMETP, UX CBOMCTBA. B3anMHOE pacnonoxeHue
OKpyKHOCTH M mnpsmoil. KacatenbHas M cexkymias K OKpYKHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJy. BrimcanHas u onucaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.

8 KUVIACC

YereipéxyronpHuku. Ilapammemorpamm, €ro mnpu3Haku U CBOMCTBA. YacTHble
cllyyau mapajieiaorpaMmoB (IpsIMOYTOJIbHUK, poOMO, KBajapaT), MX TMpU3HAKU U
cBoricTBa. Tpanerus, paBHOOOKas Tparnenus, €€ CBoMCTBa U mpu3Haku. [IpsismoyronsHas
Tpareuus.

Meron ynBoenuss menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.
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[Tonobue TtpeyrosbHUKOB, Ko3pduuueHT mnomodus. I[lpuzHaku mogO00US
TpeyroJbHUKOB. [IpruMeHeHune noqo0ust mpu peleHuy NPakTUYEeCKUX 3a/1ay.

CpoiictBa miomaneld reoMmerpudeckux ¢uryp. Dopmynsl IS TUIOIIAAH
TpPEyroJibHUKa, TNapajienorpaMma, pombdba u Tpaneuud. OTHOIIEHHE IUIOMIaIeH
no1I00HBIX (QUTyp.

Bpruncnenne 1uiomane TpPEyroJbHUKOB W MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema IIudaropa. Ilpumenenne Teopembl I[ludaropa mnpu pernieHUU
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro yrjla MPSIMOYTOJbHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpuronoMmerpuueckue GyHKIIMU YIIOB B
30°, 45° u 60°.

BrnucanHble M LIEHTPAJIbHBIE YTJIbI, YTOJ MEXAY KacaTelbHOW M XOpJoil. YTibl
MEXKIy XOpJIaMH U CEKyIIMMH. BNHCaHHbIE M ONMCAaHHBIE YETBHIPEXYTOJIbHUKH.
B3aumHoe pacnonoxkeHue AByX OKpyxHocTed. Kacanue oxpyxHocTeit. OOmiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIIACC

Cunyc, kocunyc, tanresc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M TeOopema CUHYCOB. PeuieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lomo6me COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpou3BeAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIHX, TeOpeMa O KBAIpaTe KacaTeIbHOM.

BekTop, anmHa (MOMyJib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEPALINU
HaJl BEKTOpamu. Pa3nokeHne BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKanspHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE IS
HaxO0XJICHUS JJIMH U YTJIOB.

JIlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHS NPSIMOM U OKPYKHOCTH B
KOOpDAMHATAX, IIEPECEYEHUE OKPYKHOCTEM W NOpsMbIX. MeTox KOooOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunibHBIE MHOTOYTOJBHHUKH. [[mvMHAa OKpykHOCTH. ['pamycHas m paauaHHas
Mepa yria, BBIYHUCIIEHUE JUIMH AyT OKpyXKHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (uryp (3/1eMeHTapHbIe
npeacraienus). [lapannensHeiii nepenoc. [loBopor.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE peE3yIbTATBl OCBOCHHS MPOTPaMMbI y4eOHOrOo Kypca K KOHILY
oOyueHus B 7 KJacce:

Pacmo3naBaTh M3ydeHHBIE T€OMETpHUECKHE (UTYPBI, OMPEACTATh WX B3aUMHOE
pacmoyio)KeHue, M300pakaTh TEOMETPHUYECKHE (UTYPHI, BBIOJHATh YEPTEKHA IO
YCHOBUIO 3afauyu. M3MepsTh NHHEHHBIE W YIJIOBblE BEIMYMHBL. Pemarte 3amaun  Ha
BBIYHCIICHUE JITTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyIO OLICHKY JIMHEHHBIX W YTJOBBIX BEJIMYMH MPEIMETOB B peabHOMN
JKWU3HU, pa3MEpoB MPUPOAHBIX OO0OBEKTOB. Paznmuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPSJIKY BEITUYHHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tosp30BaThECA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IPU3HAKHU U
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOANTE JOTMYECKUE pACCYXKAECHUS C HCMIOJB30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tomp30oBaThCd  NpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEJIMaHbl, ITPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYIrOJIbHUKA, B
pELIEHNY T€OMETPUUECKUX 3a/1a4.

OnpenensiTe napaieIbHOCTh MPSMBIX C TMTOMOIIBIO YTJIOB, KOTOpbIe 00pasyeTr c
HUMH ceKymas. OnpenensTe NapajyieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTOU MPSIMOU.

Pemrars 3amaun Ha KiteTyaroi Oymare.

[TpoBOINUTH BHIYMCIICHHS] M HAXOJWTh YMCIIOBBIE U OYKBEHHBIC 3HAYEHUS YTJIOB B
F€OMETPUYECKUX 3aJadyaxX C HCHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUU JBYX
MapajyIeIbHBIX MNPSMBIX CEKylleW. Pemare mpakTUyeckue 3ajayvd HAa HAXOXKICHHUE
YIJIOB.

Bnagerp mnoHATHEM TIE€OMETPUYECKOTO MECTA TOYEK. YMEThb ONPENEIATH
OMCCEKTpUCY yIJIa M CEpPeAUHHBIN TMEPHEeHIUKYJSp K OTPE3KYy KaK TI'€OMETPUYECKHE
MECTa TOYEK.

@opMyIMpOBaTh ONPEACIEHUS OKPYKHOCTH W Kpyra, XOpAbl MU JIHaMETpa
OKPYKHOCTH, IOJIb30BAThCS MX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IIpHU
pellIeHuu 3a1ay.

Bnagerp mnoHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThes (akTamMu O TOM, YTO OHCCEKTPUCHI YIJIOB
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TPEYTOJIbHUKA IIEPECEKAIOTC B OJHOM TOYKE, M O TOM, 4YTO CEPEAUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHOM TOUKE.

Brnaners moHsATHEM KacaTENbHOM K OKPYXKHOCTH, IOJIb30BATBHCS TEOPEMOU O
NIEPIICHINKYJIIPHOCTH KaCaTEIbHOM U paauyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

ITonp30BaTbCAd NMPOCTEUIIMMHM T€OMETPUYECKUMU HEPaBEHCTBAMHM, ITOHUMATh HX
IIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IMOCTPOCHHsI C TOMOIIBIO LHUPKYJIA M
JIMHENKHU.

[IpeameTHbIe pe3yJbTaTbl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
UX CBOMCTBaMU IPH PELIEHUU T€OMETPUUECKUX 3a4ad.

[IpuMeHATh CBOWCTBA TOYKH MEPECEUEHUSI MEIMaH TPEYTOJIbHUKA (LIEHTpa Macc) B
peLIEeHNH 3a1a4.

Bragetes moHATHEM CpelHEW JMHUM TPEYroJIbHUKA W Tpaleluud, NPUMEHSITh UX
CBONWCTBA NPH pEUICHWH reomMeTpudeckux 3anad. llomp3oBarbecs Teopemont Paneca wu
TEOPEMOI O IIPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHSATh UX ISl PEIIEHUS MPAKTHYECKUX
3az7ad4.

[IpuMeHsITh TpU3HAKK MOJ0OMS TPEYrOJbHUKOB B PEIIEHUH TI'E€OMETPHUUYECKHUX
3az7ad4.

[Tons3oBaThess  Teopemoit I[ludaropa s pemieHUss TEeOMETPUUYECKUX U
pakTUYeCKux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B IMPAKTUYECKHUX 3ajadax,
CaMOCTOSTENIBHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnaners NOHATHUAMM CHHYCa, KOCHHYCA U TAHTEHCA OCTPOTO yIJIa IPSMOYTOJIBHOIO
TpEeYyroJibHUKA. 110J1630BaThCS ITUMHU NOHATHIMU JUUIS PELLICHMS] IPAKTUYECKUX 3a/a4.

Boruucnsate  (paznuyHbIMU - CIIOCO0aMU) IUIONIA[b TPEYroJibHUKA W TUIOMIAJH
MHOTOYTOJIBHBIX (puryp (mosib3ysch, rie HEoOXOaUMO, KalbKyJIsTopoMm). IIpumMeHsTh
MOJTyYEHHBIC YMEHHUS B IPAKTUYECKUX 3a1a4aX.

BriageTs NOHATHSMHM BIIMCAHHOIO W LIEHTPAJIBHOIO YTJIa, UCIIOJIb30BAaTh TEOPEMBI
0 BIIMCAHHBIX YIUIAX, yIiax MEXIy XopAamH (CEKyIIMMM) U YIJIe MEXIy KacaTeJIbHON 1
XOPJIOH IIPH PEIIEHUH T€OMETPUYECKUX 3a1a4.

Bnagers TmOHATMEM ONMCAaHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTOIbHUKA MIPH PEILICHUH 3a/1a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJIETN
IS 3aa4  pPEeajbHOM KWU3HM M TPOBOJHWTH COOTBETCTBYIOIIME BBIYMCICHUS  C
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NpUMEHEHHEM Tono0us W TpUTrOHOMETpuu  (TOJB3YSCh, TAe  HEO0OXOIUMO,
KAJIBKYJISITOPOM).

[IpenMeTHBIE peE3yIbTATBl OCBOCHHSI MPOTPpaMMBbI y4eOHOrOo Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3IMyHbIE BJEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEYTOJIbHUKOBY). HaxoauTe (C MOMOIIBIO KaJNbKYJATOPA) UIMHBI W YIJIBl  JJIA
HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes (QopMysnaMu TMPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKJIECTBOM JUISl HAXOXJACHUS COOTHOIUEHMH MEXIy TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB ISl HAXOXIACHUS Pa3IU4HBIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH
T€OMETPUYECKUX 3a/1aY.

Brnagete moHsATHSMH TNpeoOpa3oBaHUs MOAO0OMS, COOTBETCTBEHHBIX AJIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaThCcsl cBoMicTBaMHU MOAOOUS NMPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATh JJIMHBI M HAXOJIUTh YTkl Y MOA0OHBIX ¢uryp. IlpumeHsTs cBoicTBa
noj00Msl B MIPAKTUYECKUX 3a/adyax. YMETh MPUBOIUTH MPUMEPHI MOJO0OHBIX (HUTYp B
OKpPY’KaroIleM MHUpE.

[Tonb30oBaThCAd TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOpA, O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTEIbHOM.

[Tonbp30BaThCA BEKTOpAMH, IOHUMATh UX T€OMETPUUYECKUNA U (PUINUYECKUI CMBICT,
OPUMEHSATh WX B PEIICHWHW TEOMETPUUECKUX U (¢u3nueckux 3anad. [IpumeHsTsb
CKAJIIPHOE MMPOMU3BEICHUE BEKTOPOB ISl HAXO0KICHUS UIMH U YIJIOB.

[Tonb30BaTbCd METOJIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3aau.

Brnanets NOHSATUSIMHA MPaBUJIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH, JIJTUHBI
JyTU OKPY>KHOCTU U PaJUaHHON MEphl YIJIa, YMETh BBIUUCIATH IJIOMIAb Kpyra U €ro
yactel. [I[puMeHsITh NoaydYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

Haxomute ocu (Wiam TEHTPHI) CUMMETpUH (UTYp, TPUMEHATH JIBIKCHHS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHSTh OTy4YEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIENN
JUISL 337a4 PEaJbHOW MW3HM W IPOBOJUTH COOTBETCTBYIOILIME BBIYUCIECHHS  C
NPUMEHEHUEM TOA0OUSI UM  TPUTOHOMETPUYECKUX (PYHKIMM (MOJb3YysCh, TJIC
HEO0OXO0IMMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HaumenoBanue pasiena KoIudecTso OCHOBHOE OCHOBHBIE BUJIBI ACATEIHHOCTH 00YUaIOIINXCS
(Temel) Kypca 4acoB COZEpKAHUE
[Ipocreitmue 14 IIpocreimue D opMyJUPOBATH OCHOBHBIC MIOHATHS U OIIPEACIICHUS.
reoMeTpuyecKre PUrypsl u TFEOMETPUYECCKUE Pacno3naBath H3yyeHHbIE T€OMETPUUYECKUE (PUTYPBI,
ux cBoiicTBa. MI3mepenue OOBEKTBI. onpeaesiTb UX B3aUMHOE PACIIOI0KEHNE, BHIIOJIHATH
MHOroyroJyibHUK,

I'COMCTPHUYICCKUX BCIIMINH

nomMaHasi. CMeXHbIE

U BEPTUKAJIbHBIE
yribl. Pabora c
MPOCTEUIITUMHU
yepTeKaMu.
N3mepenune MMHENHbBIX
U YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

4epTEX MO0 YCIOBUIO 3a1a4U.

IIpoBoauTh IMpoCcTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS

Y JIMHEUKH.

N3mepsaTh nuHEHHbIE U YIJIOBbIE BETUYMHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha TJ1a3» pa3Mepbl peasIbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY HX pPa3MEpOB.

Pemars 3a1aun Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYNH
YTJIOB.

Pemarsp 3a1aun Ha B3aMMHOE PACTIOJIOKEHNE

TreOMETPUIECKUX QUryp.

IIpoBoauTts KJ1accu(pUKaIuio YTJIOB,
BBIYUCJIATH JIMHEWHBIE W YTJIOBBIE BEJIMYUHBI,
NPOBOAUTH HEOOXOIUMbIE  JI0Ka3aTeJIbHbIC
pacCyXJIeHus. 3HAKOMHMTBCH € HCTOpHEH

pa3sBUTHUA TCOMCTPHUUA

98




TpeyroiabHuKu

22

[loHsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBath mnapbl paBHBIX TPEYTOJBHHKOB HAa T'OTOBBIX
yeprexax (C ykazaHueM IPU3HAKOB).
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IICPBHUYHBIC BI)IBOIH/ITI) CJIICOCTBUA (paBeHCTB COOTBCTCTBYIOIINX

MPEACTaBICHUS O JJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
paBHBIX QUrypax. DopMyJIHPOBATH OIIPEACIICHUA: OCTPOYTOJIBHOIO,
Tpu npusHaka TYNIOYTOJIbHOT0, IPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
paBCHCTBA PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
TPEYTOJIbHUKOB. MEJIMaHbl TPEYTOJIbHUKA; CEPEANMHHOI0 NEePICHANKYIISIpa
IIpnu3Haku paBeHCTBA | oTpe3Ka; IEPUMETPA TPEYTOIbHHKA.
MPSIMOYTOJIbHBIX ®opMyJIMpPOBaTh CBONMCTBA U MPU3HAKK PAaBHOOEIPEHHOTO
TPEYTOJIEHUKOB. TPEYTOJIbHUKA.
CBOHCTBO ME/IMAHBL Crponts uepTexu, pewmiaTtb 3a4a4d C  [TOMOIIBIO
IPSIMOYTOJILHOTO

HaXOXKIEHHS PaBHBIX TPEYTOJIbHUKOB.
TPEYrOabHUKA,

. IIpyMeHATH IPU3HAKK PABEHCTBA NPSIMOYTOJIbHBIX
IIPOBEAEHHON K
TPEYTOJIBHUKOB B 3a7a4ax.

TUIIOTEHY3E.

PaBHOGCIpEHHbIE H Hcnoan3oBare 1u(ppoBbIE pecypchl WISt HCCIeI0BaHUSA
PAaBHOCTOPOHHHE CBOWCTB U3y4aeMbIX (PUTYD.

TPEYTOJILHUKH. 3HAKOMHUTHCH € UCTOPUEH Pa3BUTUSA T€OMETPUU

IIpusHaku u
CBOWCTBA
PaBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepasencrea B
r€OMETPUH.
IIpssMOyroJsbHBIN
TPEYTOJIbHUK c
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yriiom B 3000
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[TapannenbHble NpsIMBIE,

CyMMa YIJIOB TPEyTOJIbHUKA

14

[TapamnenbHbie
psIMbIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIbI,
o0pa3oBaHHbIE TPH
IIEPECECUYCHUHN
MapajuIeIbHBIX
IPSIMBIX CEKYIIEH).
[Ipu3nak
MapaJuIeIbHOCTH
IOPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUMN
OT TOYECK OJHOHU
IIPSIMOU 10 BTOPOMU
npsmon. Cymma yrioB
TPEYTOJIbHUKA.
Bueunue yrisl
TPEYTOJIbHUKA

D®opMyJIHPOBATH MOHATHE APAIIEIBHBIX NPSIMBIX,
HAXOAMTH NPAKTUYECKUE TPUMEPHI.

M3yuaTh cBoOiCcTBa yIJIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
napajuienbHbIX OpsMbIX cekyuieil. IlpoBoauts
A0KA3aTeJbCTBA NAPALIEIBHOCTH JBYX MPSAMBIX C IIOMOIIBIO
YIJIOB, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSAMBIX TPEThEU
MIPSAMOM.

BeI4HCIsiTH CyMMY YTJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIBHUKA.
HaxoauTh yucioBble 1 OYKBEHHbIE 3HAYEHUS YTJIOB B
F€OMETPUYECKUX 3a/1a4ax ¢ UCIIOIb30BAHUEM TEOPEM O

CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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OKpy>KHOCTb U KPYT.
['eomerpruueckue

MOCTPOCHUS

14

OKpy>XHOCTb, XOpJAa 1
JTAAMETP UX CBOWCTBA.
KacarensrHas k
OKPY>KHOCTH.
OKpy>KHOCTB,
BIIMCaHHAs B YroJ.

®opMyJIMPOBATH ONpPeAeIeHHUs . OKPYKHOCTH, XOP/IbI,
JMaMeTpa U KacaTelIbHOM K OKpykHOCTH. M3ydaTh nx
CBOMCTBA, NPU3HAKH, CTPOUTDH YEPTEXKH.

HccaenoBath, B TOM YUCIIE HCNIOJIB3Ysl HU(POBbIE pecypehl:
OKPYKHOCTb, BHUCAHHYIO B yI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB

Ilonsitue o I'MT,
IIPUMEHCHUE B
3a/1a4ax.
buccexrpuca u
CEpEIUHHBIN
MEPIEHAUKYJISIP Kak
reOMETPUYECKUE
MECTa TOYEK.
OKpy»KHOCTb,
OTMCAaHHas OKOJIO
TPEYTrOJIbHUKA.
OKpy>XHOCTB,
BIIMCAHHAs B
TPEYTrOJIbHUK.
[Ipocreimmue
3a7a4u Ha
IIOCTPOEHHUE

KacaTelbHBIX.
HUcnoab3oBats MeToa I’ MT niis qokasarenbCTBa TEOPEM O
nepeceuyeHur OUCCEKTPHUC YIIIOB TPEYTOJbHUKA U
CEepEAMHHBIX MEPICHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoteo ' MT.

OBJiageBaTh NOHATUSIMH BIIMCAHHON M ONMCAHHOM
OKPY>KHOCTEH TPEyroJibHUKa, HAXOAUTh LIEHTPHI ITUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 3a1a41 HA OCTPOECHME: YIJIa, PABHOTO
JaHHOMY;  CEpPEAMHHOr0  IEPIEHAUKYJsSIpa  JaHHOTO
OTpPE3Ka; MPSIMOU, MTPOXOASIIEN Yepe3 JAaHHYIO TOUKY U
MEPIEHANKYJISPHON TaHHOW TIPSIMOIA; OMCCEKTPUCHI
JTAHHOTO yIJIa; TPEYTOJbHUKOB I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHUS TEOMETPUU
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[ToBTOpenue, 00o0IIeHUE 4 [ToBTOpenue u | Pemarp 3a1a4u Ha IOBTOPEHHE, MILTFOCTPUPYIOIINE CBI3U
3HAHHU 000011eHNEe MEXIY Pa3IUnIHBIMH YacCTSAMHU Kypca
OCHOBHBIX IMOHATHH |
METONOB  Kypca 7
Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KJIACC
HamnMeHoBaHue pasaena | KoiudecTso OCHOBHOE OCHOBHBIE BUJIBI IESTEIILHOCTH 00YYarOIIUXCs
(TeMbI) Kypca 4acoB coJiepKaHue
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YeThIpEXYTrOIbHUKN 12 Tapasiieorpamm, ero H3o0paxarb U HAXOAUTh Ha yepTeKax
NPU3HAKU U cBOHcTBa, = JCTPIPEXYTONBHUKM ~ DA3HBIX BHIOB M MX OJEMEHTBHL.
YacTHbIE CIIydan @opmyaMpoBaTh  ONpelesieHHsi:  Iapajuiejorpamma,
napasenorpaMMoB MPSIMOYTOJIbHUKA, pomba, KBaJpara, Tpamneium,
(MpAMOYTOJIBHUK, paBHOOOKOM Tpaneuuu, IpsIMOYTOJIbHON TpaneruH.
pomMO, KBaJpar), ux Jloka3piBaTh M HCIOJIb30BATh NPH PelIeHHH 32314
IPU3HAKK U CBOMCTBA. | TPU3HAKH U CBOMCTBA: MapaJuieiorpaMma,
Tpanenus. NpsMOYTOJIbHUKA, poM0a, KBaJpaTa, Tpaneuuu, paBHOOOKOH
PaBroOOKas 1 Tpamneuuu, NpSMOYTOJILHON TpareIny.
MIPSMOYTOJIbHAS
PAMOYTOJIbHA I[pumeHaTH MeTo[ yIIBOCHUS MeIaHbI
Tpamneuuy.
TpeyroibHuka. Mcmoab3oBarth 1U(POBBIE PECYPCHI
Meron yaBoeHus .
JUISL UCCIIEIOBAHUSI CBOMCTB M3y4aeMbIX QUTYp.
ME/MaHBbI.
LlenTpanbHas 3HAKOMHTBCS € HCTOPHEI Pa3BUTHI TEOMETPHUH
CUMMETpUs
Teopema daneca u 15 Teopema Paneca u IIpoBOAUTH MOCTPOEHUS C TOMOILBIO IIUPKYJIS U
T€opcMa 0 TeopeMa JIMHENKH C UCIOJIb30BaHue TeopeMbl Daseca u TeopeMsl 0O
MPONOPHNOHAIEHBIX 0 IIPOIIOPLUOHAIBHBIX OTPE3KaX, CTPOUTHL YETBEPTHIN
OTpe3Kax, MoJJ00HbIC .
IPOMOPIUOHATIBHBIX MPONOPIIMOHAIIBHBIN OTPE30K.

TPCYT'OJIbHUKA

oTtpe3kax. CpenHss
JIMHUSA TPEYTrOJIbHUKA.

HpOBO[[I/ITI) A0KRa3aTeJIbCTBO TOrIO, qTo MEIHAaHbI
TPCYI'OJIbHUKA IIEPCCCKAIOTCS B OHHOﬁ TOYKEC, U HAXOAUTDH
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Tparterus, eé cpemrsist | CBA3b C LICHTPOM Macc, HAXOUTh OTHOLICHHE, B KOTOPOM

TTHHUA. MEJINaHbI JEIATCA TOYKOU UX NIEPECECUCHHUS.
[TponopuroHaNbHbIE Haxoauth nogo0HbIE TPEYTOIBHUKN HAa TOTOBBIX YEPTEkKaAX
otpe3ku. LlenTp C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MOJ00US.

Macc B Pemarsb 3a5aum Ha 10100HBIE TPEYTOJIBHUKH C TOMOUIBIO
TPEYTOJILHHKE. CaMOCTOSITEIILHOTO IIOCTPOEHUS YEPTEKEN U HAXO0KICHUS
ITomoOubIE

MOI00HBIX TPEYTOJBbHUKOB.
TPEyTOJBbHUKU. TpHu

HpOBO}II/ITL Joka3arTeJabCTrBa C HCIIOJIb30BAHUEM
IIpU3HaKa 1'[0,[[061/151

MIPU3HAKOB MO00US.

TPEYTOJIBLHUKOB.
I[IpuMeHeHne Jloka3pIBaTh TPU MPU3HAKA MMOJ00US TPEYTOJIHLHUKOB.
o0GHs TIpH IIpuMeHATH MOJTYyYeHHBIC 3HAHUS TIPU PELICHUU
peLIeHHH reOMETPUUECKUX M MPAKTUYECKUX 3a/1ady.

MPaKTHYECKUX 3a7a4 3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[Inomane. Haxoxnenue 14 OBiazeBaTh NEPBUYHBIMHY MPeACTABIEHUAME 00
CBolicTBa IIOIAEN

TrCOMETPUUIECKHUX
buryp. opmyiibt
JUTS TIIOMIAIN

TUIOIIAIEH TPEYTOJbHUKOB
U MHOTOYTOJIbHBIX (PUTYp.

oO1elt Teopuu wiom@aau (Mepsl), popmMyJanpoBaTh
CBOMCTBA IJIOLIAAM, BBIACHITH UX HATJISIAHBIA CMBICIL.
IInomany nogoOHeIX Ghuryp BoiBoauTh (opMyIIbI IJIOLIAAM Mapajljiesiorpamma,

TPEYTOJIbHHUKA, TPANeuu U3 GOPMYJIbI TUIOIIAAH

TPEYrOJIbHUKA,

MapaiesorpaMma, IPSIMOYTOJIbHUKA (KBaJpaTa).

Tpanenuu. BoiBoaurh (bopMyan IJIOIIAAU BBITYKJIOIO

BEIaucIIeHme YETBIPEXYTOJIBHUKA YEPE3 TUATOHAIA U YTOJ MEK]1y HUMU.

IUIOIIANEH CIIOKHBIX Haxoauts mmomaau ¢uryp, n300pakEHHBIX Ha KJIETYATON

duryp. OyMmare, HCI0JIB30BATh pa30reHne (GUrypsl Ha 4acTU U
JIOCTpanBaHHUE.
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[Tnomaau ¢uryp Ha
KJIeT4aTon Oymare.
[Tnomaan no100HBIX
¢buryp. 3amaum c
MPAKTUIECKUM
CoJiep KaHUEM.
Pemenue 3amau ¢
MTOMOIIIBIO METOIa
BCIIOMOTaTENIbHOMN
TIJIOTIA TN

Pa3oupaTh mpuMepsbI HCIIOIH30BaHHUS BCIIOMOTATSIbHOM
TUTOMIAAM JIJISL PEIICHUS TEOMETPHUCCKHUX 3a/1a4.
HaxoauTts 1riomaau mogo0HbIX Guryp.

BurumcasiTh miomaan pa3inyHbiX MHOTOYTOJIBHBIX (PUTyp.

Pemartsb 3agaum Ha 1JI0IIa/1b C MPAKTUYECKUM
coaepKaHUuEM
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Teopema [ludaropa u
Haydajaa TPUTOHOMETPHUU

10

Teopema [Tudaropa,
U €€ IIPUMECHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
(GbyHKITUH OCTPOTO
yTia
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHICCKHUE
COOTHOIIICHHSI B
MPSAMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIE€CTBO

Joka3biBaTh TeopeMy [Iudaropa, ncnosb3oBarh e B
IIPAKTUYECKUX BBIYUCICHUSAX.

DopMyJIMPOBAThH ONPEICICHUS

TPUTOHOMETPUUYECKUX (PYHKIIHI OCTPOTO yIIIa,

NPOBEPATH UX KOPPEKTHOCTH. BHIBOAUTH
TPUTOHOMETPUYECKHUE COOTHOIICHUS B

IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarb  COOTHOILIEHHUS MEXKIY CTOPOHAaMH B
IPSAMOYTOJIBHBIX TPEYTOJbHHUKAX C yriiamu B 45° u 45°;
30° u 60°.

Hcnoan3oBath GopMybl TPUBEAEHUS 1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JIJISI HAXOKICHUS
COOTHOIIEHHUI MEX]ly TPUTOHOMETPUUECKUMU (DYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpyMeHATHL OTy4YEHHBIE 3HAHUA U YMEHUS IPU PELICHUU

IMPAaKTHYCCKUX 3a7a4.

3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU
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YTIIbl B OKPY>KHOCTH.
BrniucanHble U ONMCaHHbIC
YETBIPEXYTOJbHUKH.
KacarenpHbie K
okpyxHocTH. Kacanue
OKPYKHOCTEU

13

Bnucannbie u
LEHTPAIbHBIE YIJIbI,
YroJI MEXTY
KacaTeJIbHON 1
XOPJIOU. YTIIbI
MEXIYy XOpAaMHU U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIBHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
IIpumenenune stux
CBOWCTB IpH
pelIeHUN
F€OMETPUYECKUX
3aj1a4.

B3aumnoe
PacCIMoJIOKEHUE JBYX

OKPY>KHOCTEH, 001111e
KacaresibHble. Kacanue

OKPYKHOCTEN

®opMyJIMPOBATh OCHOBHBIE OIIPENIETICHUS, CBSI3aHHBIE C
yriamu B Kpyre (BIMCaHHBIN yTroJl, IEHTPAJIbHBIN yrom).
HaxoauTh BOMCaHHBIE YIJIbI, ONMUPAIOLIMECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIECHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
pECYpCOB, BIIMCAHHBIE U OMKUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnonb3oBaTh 3TH CBOMCTBA U IMIPU3HAKU IIPHU PCHICHUN
3ajgad
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[ToBTOpEHue, 00001IeHNE 4 ToBTopeHHe PemaTe 3agaum Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HaAHUU OCHOBHBIX ToHsTuii | MEKAY PA3IMIHBIMH YaCTAMHU Kypca
METO/IOB KypcoB 7 1 8§
KJ1aCcCOB, 0000IIIeHE
3HaHUU
OBILIEE KOJIMYECTBO 68
YACOB [1O
[TPOI'PAMME
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9 KIIACC

OcCHOBHBIE BUBI JICATEIIBHOCTH 00yYaIOIIUXCS

Pemenue TpeyronbHUKOB

¢Gbynkuumii yrios ot 00

1o 1800. @opmyiibt
MIPUBEICHMUS.
TeopeMa KOCHHYCOB,
TEeOpeMa CUHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTueckoe
MIPUMEHEHUE
JIOKa3aHHBIX TEOPEM

HanmenoBanue pasiena | KoauuectBo OcHOBHOE
(TemnbI) Kypca 4acoB COJIepKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opmMyJMpoBaTh  OMNpeleeHUus]  TPUTOHOMETPUUYECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETpHUUECKUX | (QYHKLHI TYIBIX U IPAMBIX YIJIOB.

BbIBogUTH TEOpEMY KOCMHYCOB U TEOPEMY CUHYCOB (C
paarycoM OMMCaHHOW OKPY>KHOCTH).

BouiBoauTth popMyibl AJI51 BHIYUCTCHUS IJI0OMIAEH C
HCMO0JIb30BaAHUEM TeopeM TPUTroHOMeTpuM (popmyna
IJIOIIAY TPEYTrOJIbHUKA Yepe3 IBE€ CTOPOHBI U yTOJI
MEXIy HUMHU, (hopMyJia TUTOMIAAN YEThIPEXYTOIbHIKA
4yepes ero AuaroHaliy U yroj MEXIy HUMH).

Pemiates TpeyroJbHUKH.

Pemarn MMPAKTHYCCKHEC 3aJla4u, CBOAAIIUCCS K
HaXOXIACHHUIO PA3JIMYHBIX 3JICMCHTOB TPCYI'OJIbHUKA
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[IpeoOpazoBanue mogo0usI.
Mertprueckue
COOTHOIIICHUS

B OKPY>KHOCTH

10

[Tonsatue o
npeoOpa3zoBaHuU
MOJI00us.
CoOTBETCTBEHHBIE
DIIEMEHTBI
MOJ00HBIX (UTYP.
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

OcBauBaTh NMOHAITHE TPEOOPA3OBAHUS TIOTOOWSI.
HccaenoBath OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (UTYP
pu MpeoOpa3oBaHrU OI00US.

Haxoauth mpuMepsl Mogo0us B OKpYKaroIIei
JNEUCTBUTEIBLHOCTH.

BbIBOAMTH METPUYECKUE COOTHOLIECHUS MEXKIY
OTpE3KaMU XOp/, CEKYLIUX U KacaTeJIbHBIX C
WCIIOJIb30BaHUEM BIIUCAHHBIX YTJIOB U MOJA0OHBIX
TPEYTOJbHUKOB. PemaTb reoMeTpruuecKre 3a1a4u 1
3a71a4M U3 PeaIbHOM )XKU3HU C UCII0JIb30BAHUEM MTOJ00HBIX
TPEYTOJIbHUKOB

O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0O
KBajpare
KacaTeJIbHOM.
IIpumeHenue B
pelIeHUU
r€OMETPUYECKUX
3aj1a4
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Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHUCJIO.
Pu3nyecKu u
r€OMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
0 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAMIPaBICHHBIC OTPE3KH,
HCCJIe0BATh TEOMETPHUSCKUN (TIepeMelIeHne) 1
bu3uYECKHii (CHIa) CMBICITBI BEKTOPOB.

3HATH onpejieieHHsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCJIeI0BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
PemaTh reomeTpuyueckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIIpHOE MMPOU3BEICHNE BEKTOPOB,
BbIBOJAMTH €r0 OCHOBHBIE CBOWCTBA.

Bbh1uucasaTs CymMMy, pa3HOCTh U CKAISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpIMHATAX.

IIpuMeHsATh CKAIIPHOE TMPOU3BEICHUE JJII HAXO0XKICHUS
JUTUH U yTJIOB
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IMPUMCHCHUC JJIA
HaXOXIACHHUA MOJIMH H

YIJI0B. Pemenue
3a1a4 € TNOMOIIBIO
BEKTOPOB.
[Ipumenenune
BEKTOPOB TUIs
peleHus 3a1a4
bu3uku
JlekapTOBBI KOOPAUHATHI JlekapTOBBI OcBauBaTh NOHATHE NIPIMOYTOJIBHOW CUCTEMBI

Ha IIJIOCKOCTHU

KOOPAMHATHI TOUEK Ha
IJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHEHHE

OKPYX HOCTH.
Koopannatel Touek
MepeceyeHus
OKPYHOCTHU U
MPSIMOM.

Meron koopauHAT
MIPU PEIICHUU
r€OMETPUUECKHUX
3a7a4, IPaKTUYECKUX
3ama4

KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.
BbIBOAUTH YpaBHEHUE IIPSMOUN U OKPYKHOCTH. BolaeasiTh
MOJIHBIN KBaJIpaT JJI HaXO0KECHUS LIEHTpa U paguyca
OKPY>XKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPY’KHOCTEHN C MOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YII0BOro KO3 UIIMEeHTa PSIMOMA
IIPU pEUICHUU 3a]1a4, JIJIs1 OTPEJEIICHUS PACIION0KEHUS
IIPSIMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a/1a4, JUIsl HOCTPOCHUS] MAaTEMAaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IHoab30BaTbCs IS TIOCTPOECHUS U UCCIEAOBAHAN
U(POBBIMU PECYPCAMH.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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[IpaBubHBIE
MHOTOYTOJIbHUKH. [[uHa
OKPY>KHOCTH M TUIOIIA/Ib
Kpyra. Beraucienue
TUTOIIAIEN

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmo 0. nuna
OKPYHOCTH, IyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTAa

®opMyJIMPOBaTh OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 2JIEMEHTHI.
IHo1b30BaTHLCSI MOHATHEM JUIMHBI OKPY’KHOCTH,
BBEJIEHHBIM C IOMOIBIO MPABHIIBHBIX MHOTOYT'OJIbHUKOB,
onpeaeJasaTh urcio O, nnuny nyru u paauaHHyo Mepy
yria. IIpoBoauThs nmepexox OoT paJiaHHON MEpBI yIia K
IpalyCHOM U HAa0OOPOT.

OnpenensiTth I0NaaAb Kpyra.

BoiBoauth popmy.ibl (B rpagyCHON U paJuaHHON Mepe)
JUISL IJTUH YT, TUIOIIAIEd CEKTOPOB U CETMEHTOB.
BbruncjasaTh miomaan Guryp, BKIOYAIOMIKX JIEMEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTts miomany B 3a1a4ax peaibHOW )KU3HU

JIBU>KEHUSI TITTIOCKOCTH

[TonsiTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIN
[IEPEHOC, [IOBOPOT
IIpumenenue npu
peLlIeHuH 3a1a4

Pa30upaTh npuMepsl, WUTFOCTPUPYIOIIUE TOHATHS
JIBUKECHUSL.

DopMyJIHPOBATH OIIPEACIICHUS NTapalIeIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOJAHUThb HEIOIBUXHBIC TOYKU.

HaxoauTh LEHTPBI U OC CUMMETPUM MpoCTeHIuX Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEIICHNN TeOMETPUIECKUX 3a1ad (pa30upaTh NpUMEpHI).
Hcnoab3oBaTh 11 IOCTPOSHUS U UCCIIEIOBAaHNN

1 pOBbIE pECypChI
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[ToBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHUH

[loBTOpEHUE
OCHOBHBIX IIOHATHH 1

OnepupoBaTth NOHATHAMM: QUTypa, TOUKA, IpsSMas, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
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METO/IOB KypcoB 7—9
KJIaCCOB, 0000IIeHHE
Y CHCTEMAaTH3aLUS
3HAHUM.
[Ipocrenmme
Ir€OMETPUYECKUE
burypsl 1 ux
cBolicTBa. M3zmepenue
r€OMETPUYECKHUX
BEJIMYMH.
TpeyroibHUKMU.
[TapamnenbHbie 1
MEPICHIUKYJISIPHBIC
npsiMbIE.
OKpy»XHOCTb U KpYT.
I'eomerpuueckue
MOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Bnucannele u
OMMUCAHHBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPYXHOCTb.
YeTpIpEXyTOIbHUKMY.

TPEYTOJIBHUKH, IPIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHA,
OMCCEKTpHUCa U BBICOTA TPEYTOJIbHUKA, [TAPAJLIIEIIOrPaMM,
poMO, NPSMOYTOJILHUK, KBaJIpaT, TPANELUs; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MMAPAJUIENBHOCTD U NIEPIIEHANKYJIIPHOCTD
IPSAMBIX, YTOJI MEXKIY IPAMBIMHA, CHMMETPHUS OTHOCUTEIBHO
TOYKHU U NPSMOM; JJIMHA, PACCTOSHUE, BEJIMUYKMHA YIJIa,
IJIOIA b, IEPUMETP.

Hcnoab3oBarh popMyJibl: IEpUMETPA U TIIOLIAN
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAU KpyTa,
00BEMa MPSIMOYTOJILHOTO MapaljIesICIUIIeAA.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJIb30BATh 3TH NTOHATHUS IS
IIPEACTABICHUS JaHHBIX U PELICHU 3a1a4, B TOM YHCIIE U3
JIPYrUX y4eOHBIX MPEIMETOB.

Pemiatb 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIIO CBA3EH MEXKY Pa3IMYHbIMU YaCTAMM Kypca.
BeiOupaTs MeTox 11 perieHns 3a1a4u.

PemiaTnb 3aga4u U3 IOBCETHEBHOU KU3HU
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Brucanurbie
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Y OTFICAaHHBIC
YEeTHIPEXYTOJILHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHUH.
Pemmenue oOuux
TPEYTOJIbHUKOB.
IIpaBuibHbIE
MHOTOYTOJbHUKH.
[IpeobpazoBanus
MIJIOCKOCTH.
JBuxenns. [Togooue.

Cummerpusi.
[Inomans.
Brruucienue
TUIOIIAIEH.
[Tmomntaau moago0HBIX
¢buryp. JlexapToBbl
KOOpJAMHATHI Ha
ITIOCKOCTU. BeKTOpbI
Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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PABOYAS TIPOI'PAMMA VYYEBHOI'O KYPCA «BEPOATHOCTH H
CTATUCTUKA» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1U(pPOBOM MHUpPE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYIO 3HAYUMOCTb, KaK C TOUKHU 3PEHUS TPAKTUUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHNM, HEOOXOIMMOM KaXIOMy 4YeloBeKy. Bozpacraer umcno mpodeccui,
IpU OBJAJECHUH KOTOPHIMH TpeOyeTcss Xopomas ©0a3o0Bas MOATOTOBKA B 001acTu
BEPOSITHOCTU U CTAaTHCTHKH, TaKasi MOJIFOTOBKA Ba)kKHA JJISl MPOJAOHKEHUST 00pa3oBaHus
U U1 yCHEIIHOM MPO(ECCUOHATIBHON Kapbephl.

Kaxp1ii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIINXCS Y HETO
JTaHHBIX. A U1 0OOOCHOBAaHHOTO TPHUHSTHS DPEIICHUS B YCIOBHSIX HEIOCTaTKa WIH
n30bITKa HWHGOPMAIIUM HEOOXOJUMO B TOM YHCIE XOpOIIo CPOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NmenHo mo3ToMy OCTpO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y O0YUAIOITUXCS
(YyHKIHMOHAJIBHYI0 TPAMOTHOCTB, BKJIIOYAIOLIYI0 B ce€0s B KauyecTBE HEOTHEMIIEMOU
COCTABJISIONIEH yMEHHE BOCHPUHMMATh U KPUTHYECKU aHAIU3UPOBATH HH(OpMAIHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
pEaNbHBIX TPOIECCOB W 3aBUCHMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOSTHOCTHBIC
paCYETHL.

3HAaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHM NPHUHIIMIAMHU cOOpa, aHamu3a |
MPEACTABICHUS] JAHHBIX U3 Pa3IUYHbIX cdep Ku3HU OoOIecTBa W TOCyIapcTBa
npuoOuiaeT oOydalomuxcs K OOIIECTBEHHBIM HHTepecaM. M3yuyeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHm3anuu mnepebopa W moacyéra Yucia
BApUAHTOB, B TOM YHCJIE€ B NPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOpPUU
rpadoB co3maét maremarnueckuii QpyHmamMeHT aiisi GOpMHUPOBAHUS KOMIIETEHIIMHA B
obmactd MHPOPMATUKU W TUQPPOBBIX TEXHOJOTHH. [Ipy WM3ydeHWH CTAaTHCTHKU W
BEPOATHOCTH OOOTAIIAOTCS MPEACTABICHUS OOYJarOIIMXCs O COBPEMEHHOW KapTWHE
MHUpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS MMOHUMAHUE POJIM CTATHCTHKU Kak
WUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMM UM  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBUM C JAaHHBIMH ILENSIMU B CTPYKType IpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT M CTAaTUCTHKA» OCHOBHOTO 00IIIEro 00pa3oBaHUs BBIACIEHBI CIEAYIONINE
comepxaTenbHO-MeToanueckne JmHun: «llpefcTaBieHne MaHHBIX W ONUcaTeNIbHAs
CTaTUCTUKa», «BeposTHOCTH», «DneMeHThl KOMOMHATOpHKWY», «BBeaeHue B Teopuio
rpadoBy.
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Conepxanune nuHun «lIpeacraBieHre NaHHBIX W OINKCATENIbHAS CTATUCTHUKA»
CIIy’KHT OCHOBOH Ui (pOpMHUpPOBAHUS HABBIKOB pabOTHI ¢ MH(OpPMAIIMEH: OT YTEHUS U
UHTEpIIpeTalud HMHPOpPMAIUU, MPEICTaBICHHON B Tabnuuax, Ha JIuUarpaMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS M aHald3a JaHHBIX C HCIOJb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CpPEIHUX U pacceuBaHusi. Pabortas ¢ gaHHBIMH,
oOydaromuecss ydJarcsi CUMTHIBAaTh U HWHTEPIPETHUPOBATH JaHHBIC, BBIABUTATH,
apryMEHTUPOBATh M KPUTHUKOBAaTh IMPOCTEUIIME THUMOTE3bl, Pa3MbIIUIATh HAJ
dbakTopamu, BbI3BIBAIOIIMMU HM3MEHYMBOCTh, W OIICHMBaTh MX BJIHMSHUE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IPOLECCHI.

NHTynTHBHOE MpPENCTAaBIEHUE O CIyYalHOM HW3MEHYMBOCTH, MCCIEN0BaHUE
3aKOHOMEPHOCTEN M TEHAECHUWHA CTAHOBUTCS MOTHMBHUPYIOIIEHM OCHOBOW IJISl U3YUYECHUS
TEOPHUH BEPOSATHOCTEN. boJiblioe 3HaYeHNE UMEIOT NMPAKTUYECKUE 3a]JaHNUsI, B YACTHOCTH
OMBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KAaK Mepa MPaBA0NoJ00Ms CIIy4ailHOTO COOBITHS.
[Tpu n3yueHun y4eObHOro Kypca oOy4aroniecs: 3HaKOMATCSA C MPOCTEUIIMMUA METOIaMU
BBIYMCJICHUS BEPOSITHOCTEN B CIIy4alHBIX 5JKCIEPUMEHTaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMUA HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMU, IMO3BOJISIIOIIMMH CTAaBUTh U
pemaTh Oojee CioXHbIe 3a7aun. B yueOHbIN Kypc BXOJAT HadaJIbHbIE MPEACTABICHHUS
0 CIIy4aiHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarolUMXcs C
MHOXECTBAMU W OCHOBHBIMHU ONEpPALMSAMU HaJ MHOXKECTBAMHU, PaCCMaTPUBAIOTCA
OpUMeEpbl TPUMEHEHMs] [JIs pEeLIeHUs 3ajad, a TaKKe HCIOJIb30BaHUS B JAPYTHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 knaccax wusydaercs y4eOHbIH Kypc «BepoATHOCTP M CTaTUCTHUKA», B
KOTOpBbIM BXOIAT pasnenbl: «lIpeacraBieHne NaHHBIX U ONUCATEIbHAs CTAaTHUCTHKAY,
«BeposTHOCTBY, «DIeMEHThl KOMOMHATOPUKIY, «BBeneHre B Teopuro rpadoBy.

OO0miee YKCIO 4YacOB, PEKOMEHJOBAHHBIX JJIsI HW3Y4YeHHUsT Yyd4eOHOTO Kypca
«BeposiTHOCTD M cTatucTHKa», — 102 gaca: B 7 kinacce — 34 yaca (1 yac B Henento), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heemio).

COIAEPKAHUE OBYUEHUA

7 KUIIACC

[IpencraBieHre AAaHHBIX B BHUJE TaONWL, auarpamm, rpadukoB. 3anojiHEHHUE
Ta0JIMI], YTEHHE U TMOCTPOCHHE JUarpaMm (CTOJOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peanbHbIX mHpoueccoB. M3Biedyenune mHboOpMaluu U3 JUarpamMm M
Ta0JINL, UCTIONb30BAHUE U UHTEPIIPETALINS JaHHbIX.
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OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeThyeckoe, MeAHaHa, pa3Max,
HauOoJIbIlIeE W HaWMEHBIICe 3HAYCHHS HaOopa YHCIOBBIX JaHHBIX. [lpumepsr
CIIy4alHOU U3MEHYUBOCTH.

Crny4daifHbI{ SKCIEPUMEHT (OIIBIT) U CiIy4aiiHoe coObITHE. BeposSTHOCTh U YacToTa.
Posib MaioBEpOSITHBIX U IPAKTUYECKU JJOCTOBEPHBIX COOBITUI B MMPUPOJIC U B OOIIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yncno pédep U cymmapHas CTENeHb
BepuinH. [IpencraBnenue o csizHocTu rpada. Lenu u nukinel. [lytu B rpadax. O6xon
rpada (3itnepoB myTh). [IpencrapieHue 06 opueHTUpoBaHHOM Tpade. Pemenue 3agau ¢
MTOMOIILIO TpadoB.

8 KVIACC

[IpencraBneHue JaHHBIX B BUE TAOIUL, 1UarpaMM, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHO>KECTBA, ITOJAMHO)KECTBO. Ornepanny HaJi MHOKECTBAMU:
oObeMHEHUe, NepeceueHue, aonojgHeHue. CBOMCTBA omepanuil HajJ MHOXKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIIbHOE, PACIIPEACIUTENBHOE, BKIIIOUeHUs. Vcnonp30Banne
rpaUUecKoro MNpEICTAaBICHUS MHOXECTB JI OINUCAHUS PEATbHBIX IPOIECCOB H
SBJICHUH, IPU PEIICHUH 3a/1a4.

N3mepenne paccemBanus naHHbIX. Jlucnepcuss M CTaHZAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOneMeHTapHble cOObITUS citydaitHoro onbita. CiydaiiHble coObITHs. BeposTHOCTH
coObITUH. OmNbBITEI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. ClydailHbIN
BbIOOD. CBsI3b MEXKIY MaJIOBEPOSTHBIMU U MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B
npUpoze, 0OIIECTBE U HAYKE.

HepeBo. CBOWCTBAa AEPEBBEB: €IMHCTBEHHOCTHh IYTH, CYILIECTBOBAHWE BHUCSYECH
BEpUIMHBI, CBSI3b MEX]y YHCIOM BEpLIIMH U 4uciaoM pédep. IIpaBuiio yMHOKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[TpotuBomnomnoxubie coobiThs. uarpamma Ditnepa. OObeIMHEHNE U TIEPECEUCHHE
coObiTuii. HecoBmecTHbie coObITHA. DoOpMyra CIOXKEHHS BEPOATHOCTEW. Y CIOBHAs
BeposiTHOCTh. [IpaBuiio  ymHoxkeHusa. HeszaBucumblie coObiTusi. Ilpencrasienue
DKCIEPUMEHTAa B BHJE JepeBa. PelieHune 3agady Ha HAXO0XKICHUE BEPOSTHOCTEH C
MOMOIIIBIO JIEpeBa CIy4alHOrO SKCIEPUMEHTA, AuarpaMm Diliepa.

9 KIIACC

[IpencraBnenre AaHHBIX B BUJIE TaOJNHIl, AMArpamMM, rpauKOB, UHTEPIPETAIIHS
JMaHHBIX. YTeHHEe U TOCTpOeHUE TabuIl, AMarpamm, rpaduKoB MO peaibHbIM JaHHBIM.
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[lepectanoBku u (axropuan. CouyeTaHuss M YUCIO coyeTaHWil. TpeyrojbHUK
[Tackains. Pemenue 3a1a4u ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiydaiiHblii BbIOOp TOYKM H3 (uUrypel  Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'U OKPYKHOCTH.

UcnbiTanne. Yenex u Heynada. Cepusi ucnblTaHuid A0 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepuynu. BepostHocTH cOOBITHH B cepuu UCTIBITAaHUN bepHyuIH.

CnyyaiiHas BeJIMYMHA W paclpejieieHue BeposiTHOCTeW. MaremaTudeckoe
oxuaanue u aucnepcus. [Ipumepsl MaTEMaTUUECKOTO OXKUAAHUSA KaK TEOPETUYECKOTO
CPEOHEro 3HAYCHMS BEIMYMHBL. MaTeMaTHUeCKOE OXKUIAHUE U JTUCIIEPCHS CIy4ailHOM
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHym».

[Tousatue o 3akoHe OonbIIMX uyuced. M3mepeHue BEpPOSITHOCTEH € MOMOIIBIO

4acToT.

Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YKCEN B IPUPOJIE U OOILECTBE.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTAaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Yutate uHPOpMaLMIO, TPEACTABICHHYIO B Ta0iMIlax, Ha JuarpaMmmax,
NpEACTaBIATh JaHHble B BUJAE TaOJMUL, CTPOUTh JUArpaMMmbl (CTOJIOHMKOBBIC
(cronbuatkie) U KpyroBbie) M0 MaccUBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETHUPOBATH PEATIbHBIE YMCIIOBBIE TAHHBIE, MPEICTABICHHBIE
B TaOJIMIIAX, HA AMarpamMmax, rpagukax.

Ncnonb30BaTh 7151 ONUMCAaHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apuMeTHIeCcKoe, MeInaHa, HauOoJIbIee M HAMMEHBIIIEe 3HAYCHUS, pa3Max.

Nmers mnpencraBieHne O Clay4alHOM W3MEHYMBOCTM Ha IpUMEpax LEH,
(bU3MYECKUX BEJIMYMH, AHTPOMOMETPUYECKUX JaHHBIX, HUMETh TNPEACTaBICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

[IpenMeTHble pe3yabTaThl OCBOCHHUS TMPOTPaMMbl y4EOHOTO Kypca K KOHIY
o0yueHus B 8 KJacce:

N3Bnekate u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEACTABICHHYIO B BUJIE TaOJUII,
auarpamm, rpauKoB, MPEICTaBIsATh JaHHbIE B BUE Ta0JIUIl, 1uarpaMm, rpauKoB.

OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTAaTHCTHYCCKUX TIOKa3zaTeliel: CpeaHuX
3HAYEHUU U Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTaHJAPTHOE OTKJIOHEHUE).
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HaxoauTs 4acTOThl YMCIOBBIX 3HAUYEHUH M YAaCTOTBI COOBITUM, B TOM YHCIIE IO
pe3ysbTataM U3MEpEeHU U HaOII0AeHUI.

HaxoauTh BEepOSTHOCTH CIIy4alHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM UUCJE B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBaTth rpauyeckue MOJEIU: JEPEBO CIy4ailHOrO 3KCIIEPUMEHTA,
JyarpaMMbl DWiiepa, 4uciaoBas npsimasi.

OnepupoBarh IMOHATHAMHU: MHOKECTBO, ITOJAMHOYKECTBO, BBIIOJHATH OIEPALUU
HaJ MHOXKECTBAMHU: OOBEAUHEHUE, TIEPECEUCHHE, AOIOJIHEHUE, TEPEUUCIIATh JIEMEHTHI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath Trpaduyeckoe NpEICTaBICHUE MHOXKECTB M CBS3€H MEXIy HUMH
JUISL OIIMCAHMs IIPOLIECCOB U SIBJIICHUM, B TOM YHUCIE IIPU PELICHHUM 3a1ad U3 APYTUX
y4€OHBIX MPEAMETOB U KypCOB.

[IpenMeTHBIC peE3yabTAaTBl OCBOCHHUS IPOTPaMMbl Y4EOHOro Kypca K KOHITY
o0yueHus B 9 KJacce:

N3Bnekate u mpeoOpa3oBbIBaTh MHPOPMAIIMIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOiuIl, guarpamm, rpadukoB, MpPEACTABIATh JaHHBIE B BHJEC
Ta0JIHII, TUarpaMm, rpauKoB.

Pemate 3amaud OpraHu3oBaHHBIM TIepeOOpPOM BapHAHTOB, a TaKKe Cc
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonb30BaTh onucaTeabHbIE XapAKTEPUCTUKH IS MACCUBOB YHCJIOBBIX JIAHHBIX,
B TOM YMCJIE CPEHUE 3HAUCHUS U MEPBI pACCEUBAHUS.

Haxonuth 4acTOoThl 3HAYEHWW W YaCTOTHI COOBITHS, B TOM YHCIIE IMOJIb3YSCh
pe3yabpTaTaMu IPOBENEHHBIX U3MEPEHUI 1 HAOIOICHUH.

Haxonutb BepOSTHOCTH CIydalHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM UYHUCJIE
B ONBITaX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHSIMHU, B CEPUAX UCIBITAHUHN 10
IIEPBOT0 yCII€XA, B CEPUAX UCIBITAHUN bepHyIu.

HNmers nipencraBieHUe O CIy4YaliHOM BEJIMYUHE U O PACIIPEIEIIEHUN BEPOSATHOCTEM.

Nmerp mpencraBieHHe O 3aKOHE OOJBIIUX YHCENT KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCENT B
npUpoAe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmeHoBanue pasgena | KoiudecTso OcHOBHOE conepIKaHue OcHOBHBIE BUIBI JIEATEIBHOCTH 00YYarONINXCS
(Tembl) Kypca 4acoB
IIpencraBnenne TaHHBIX 7 IlpencraBnenue NaHHBIX B OcBanBaTh CnOCO0OBI IPE/ICTABICHHS

tabnuuax. [Ipaktuueckue
BBIUMCJICHUSI 110 TAOIMYHBIM
NaHHbIM. V3BNeueHue u
UHTEpIpeTanns TaOJIUIHbIX
naHHbIX. [IpakTHueckast
pabota «Tabmuip.
I'padpuueckoe
NpeCTaBICHNUE JAaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamM. Urenue u
MOCTPOCHHUE IUATrPAMM.
[Ipumepsr
nemMorpaduyecKux
Jararpamm.

[TpakTuueckas pabora

«Jlnarpammb»

CTATUCTUYECKUX JTAHHBIX U YUCJIOBBIX MACCUBOB C
MOMOUIBIO TaOJIMI] U JUarpamMm C UCIOJIb30BAHUEM
aKTyaJIbHbIX U BaKHBIX JaHHBIX (JeMorpaduueckue
JTaHHBIE, IPOU3BOCTBO MPOMBIIIJIEHHON U
CEJIbCKOXO03SIMCTBEHHOU MPOIYKIUH,
OOIIECTBEHHBIE U PUPOJIHBIE SIBJICHUA).

N3yuyaTh MeTOABI pabOTHI C TAOJUYHBIMU U
rpauyecKUMU NPEACTaBICHUAMU JaHHbBIX

C IOMOUIBIO IU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX padOT

OmnucaresbHas CTAaTUCTHKA

Yucnoseie Habopwl. CpenHee
apudmMeTHIecKoe.

Menuana 4rcioBoro Habopa.

OcBauBaTh NOHATHS: YHCIOBON HAOOP, Mepa
HEHTPaJIbHON TEHIEHIIUU (Mepa LIEHTpa), B TOM YHCIIe
cpenHee apupMeTuyecKoe, MearaHa.




VY CcTOMYNBOCTh METUAHBI.
[IpakTudeckas padbota
«Cpennue 3HaUCHUSY.
Haubonbiee 1 HauMeHbIIIEe

3HAYEHUSI YUCIOBOTO HAOOpA.

Pasmax

OnuceIBaTh CTATHCTUYECKUE TAHHBIE C TOMOUIBIO
cpelnHero apuMeTHuecKoro U MeiMansl. Pemarn
3a/1ayu.

H3yyarb cBOMCTBA CPEIHUX, B TOM YUCIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB, B X0JI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHA: HAUOOJbIIEE U
HaVMEHBbIIIEE 3HAUYEHUS] YUCIIOBOIO MACCHBA,
pasmax. Pemarp 3amauu Ha BIOOp crioco0a
OMMCAHMSI TAHHBIX B COOTBETCTBHH C MIPUPOJOM
JAHHBIX U LEISMU UCCIIEI0BAHMUS

CnyyaiiHasi ©3BMEHYMBOCTh

Criy4aiiHasi ”3MEHYMBOCTh
(mpumepsl). Yactora
3HAYEHHI B MaCCHBE
JaHHBIX. | pynmnupoBka.

I'mcrorpamMmel.
[Ipaktuueckas pabora

«CryyaiiHasi UBMEHUYHUBOCTDH)»

OcBauBaTh NOHATHA: YACTOTA 3HAYCHUM B
MACCHUBE JaHHBIX, TPYNIUPOBKA JAHHBIX,
rucrorpamMma. CTpOUTH U AaHAJTU3MPOBATDH
TUCTOrPaMMBbI, MOAOUPATH TOAXOSIINHN 1Iar
rpynnupoBku. OcBauBaTh rpapuyeckue
MPEJICTABJICHNS Pa3HBIX BUAOB CIyYalHOU
W3MEHUYHMBOCTH, B TOM YHCJIE€ C IOMOIIBIO
IU(POBBIX PECYPCOB, B XOJI€ MPAKTUICCKON padOTHI
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Brenenue B Teopuro rpadoB

['pad, Bepmmna, pedpo.
[IpencraBiienue 3aga4u C
nomortisio rpada. CTeneHsb
(BaJICHTHOCTD) BEPIIHHEI.
Yucno pédbep u cymmapHas
cteneHb BepiuH. Llens u

OcBauBatb noHsATHsA: rpad, BepunHa rpada, pedpo
rpada, cTerneHp (BaJIECHTHOCTh BEPIIIMHBI ), IIETTHh U
IIUKJL.

OcBauBaTh NOHATHUS: TIyTh B rpade, diliepoB MyTh,
00xo1 rpada, OpueHTUPOBAHHBIN rpad.

Pemarpb 3aga4m Ha IIOUCK CYMMEI CTCICHEH BCPIIIHUH

nuki. [1yTs B rpade.
[IpencraBinenue o CBI3HOCTH
rpada. O6xox rpada
(9iJIEpOB MYTh).
[IpeacraBnenue 00
OpUEHTHUPOBAHHBIX Tpadax

rpada, Ha mouck 06xoaa rpada, HA MOUCK MyTeHl B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh €c1OCOOBI IIPEICTABICHMS 3a1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
MPEAMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHUE LIEeTIH, (PYHKIIMOHATIbHBIE COOTBETCTBHS)
Ha IpUMepax
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BepositHOCTB M wacToTa
CIIy4ailHOTO COOBITHSA

Ciy4aitHblil ONIBIT U
ciy4yaiiHoe coObITHE.
BeposiTHOCTB 1 yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U B
obmecte. MoHera u
UTpajibHas KOCTh B TCOPHH
BEPOSITHOCTEN.
[Ipaktruueckas pabota

«YacroTa BeIajicHUs opJa»

OcBauBarb NOHATHA:  CIy4YalHbIM ONBIT W
Clly4aiiHOE€ COOBITHE, MAJOBEPOSITHOE U MPAKTUUYECKH
JIOCTOBEPHOE COOBITHE.

M3yuyaTh 3HaUMMOCTHh MAJIOBEPOSTHBIX COOBITHI B
IpUpOJIE U OOIIECTBE HA BaXKHBIX PUMEPAX (aBapuu,
HECYACTHBIE CITy4au, 3al11Ta IEPCOHATIBHON
uH(popmanuu, nepegava J1aHHbIX ).

M3y4arh poJib KIACCUYECKUX BEPOATHOCTHBIX MOJEIECH
(MOHeTa, UrpajibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH.
Hao0urogath 1 U3y4aTh 4acTOTy COOBITHI B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCJIE C TOMOIIBbIO LIUPPOBBIX

pPECYPCOB, B XO/I€ TPAKTUUECKON pabOThI

O6o06menwue, 5 IIpescTaBiicHie TaHHBIX. IHoBTOPATH U3yUEHHOE U BHICTPAUBATH CUCTEMY
CUCTEeMaTHU3alus 3HaHUU OnucarenbHas CTaTI\/JICTI/IKa. SHAHUIA.
BeposaTHOCTH CitydaitHOTO
Pemiathb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
COOBITHS
JTAHHBIX C TIOMOIIbIO U3YUYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh npuMepbI CIIyYaitHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKU IOCTOBEPHBIX
CITy4allHBIX COOBITUH, MX POJIU B TIPUPOJIE U JKU3HU
YEeJI0BEKa
OBLIEE KOJIMYECTBO 34
YACOB I1O
[TPOITPAMME
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8 KUIIACC

OcHoOBHOE COACPIKaHUC

OcHOBHBIC BUJbI ACATCIBHOCTH 06y‘laIOHII/IXC$I

7 xJj1acca

HaumenoBanue pasznena KonnuecTBo
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre TaHHBIX.

OmmcarenpHast CTATUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue uncioBoro Habopa.

Cryyaiinbie cOOBITHS.
BepoaTHOCTH 1 4aCcTOTHI.
Knaccuueckue monenu
TEOPUH BEPOSTHOCTEM:

MOHCTA 1 UrpajibHasd KOCTb

IToBTOPSATH N3YUYEHHOE U BLICTPAMBATH CUCTEMY
3HAHUM.

Pemiars 3aga4m Ha IPEACTABICHUE U ONMCAHUE
JTAHHBIX C TIOMOIIBIO N3yYECHHBIX XapAKTEPUCTHK.
Pemars 3aga4m Ha IpeACTaBICHUE TPYIIIIUPOBAHHBIX
JTAaHHBIX W ONMIMCAHUE CITyYalHOM U3MEHYMBOCTH.
Pewmiars 3aga4m Ha onpeaesieHUe 4acTOThI
CIIy4ailHbIX COOBITUH, 00CYXJIEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MaJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyYalHbIX COOBITUMN, UX
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

OnucaresnpHas CTaTUCTHKA.

PacceuBanue naHHBIX

Otknonenus. Jlucnepcus
YUCJIOBOTO Habopa.
CranpapTHOE OTKIIOHEHHE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBauBaThb NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITI0Jb30BATb OTHU XapPAKTCPHUCTUKHU
I OITMCAaHUsA paCCCUBAHUA NAHHbBIX.

Bl)l}IBI/IFaTI) runoTe3nl 00 OTCYTCTBHUH WJIW HAJIMYHNHU
CBA3H 110 JuarpamMmam pacCCrBaHUs].

CTpOI/ITb AuarpaMmbl paCCCUBAHUS IO UMCIOIUMCS
JaHHBIM, B TOM YHUCJIC C IIOMOIIBIO KOMIIBIOTEPA
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MHoecTBa

MHO)KGCTBO, ITOAMHOKCCTBO.

Onepauuu Hax
MHOKECTBAMU:
00BbeIMHCHHE,
nepeceueHre, JOMOJHEHHE.
CaolicTBa ornepani HaJ
MHOKECTBAMH:
ePEMECTUTEIBHOE,
coYeTaTeNIbHOE,
pacrpeieTuTeIbHOe,
BKIroueHus. ['paduueckoe
IIPEICTABIICHUE MHOYKECTB

OcBauBaTh NOHSITHUSA: MHOXXCCTBO, JJICMCHT
MHOXXCCTBA, ITIOAMHOKCCTBO.

BbInOJIHATH Onepanuyu HaJl MHOKECTBAMU:
00beIMHEHNE, IEPECEUEHNE, JOTIOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENBHOE, PACTIPECIUTEIBHOE, BKIFOYEHHS.
Hcnonb3oBath rpadguueckoe NpecTaBieHue
MHOYECTB IPH ONMHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, IPU PEILICHUH 3a/1a4 U3 JPYTUuX y4eOHbIX
IIPEAMETOB U KYpCOB
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BeposTHOCTB City4aiiHOTO

COOBITHS

DneMeHTapHbIe COOBITHS.
Crydaifapie COOBITHSI.
braronpusrcrByromue
AJIeMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHIA.
OmnbITBl ¢ PAaBHOBO3MOXHBIMU
3JIEeMEHTaPHBIMU COOBITUSIMHU.

Cny4daiiHbIi BBIOOD.
[IpakTnueckas padbota

«OT1BITBI C

OcBaunBaTh NOHATHS: YIEMEHTAPHOE COOBITHE,
Clly4aifHOE COOBITHE KaK COBOKYITHOCTb
0JIaroNpUATCTBYIOIIMX AJIEMEHTAPHBIX COOBITHM,
PABHOBO3MOYKHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3aga4m Ha BBIYMCIIEHUE BEPOSATHOCTEN
COOBITUH IO BEPOSTHOCTSIM AJIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

PemaTe 3a1a4u Ha BBIYMCIICHUE

BEPOSITHOCTEU COOBITHI B OMBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUAMHU, B TOM YHCJI€ C IOMOILBIO

PaBHOBO3MOYKHBIMH
KOMITBIOTEpA.
3JIEMEHTAPHBIMU
IIpoBoANTHL M M3yYaTh ONBITHI C
COOBITHSMI

PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
(C MCIIOIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
IPYTUX MOJEINEH) B X0/1€ MPaKTUYECKON pabOThI
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Brenenue B Teopuro rpadoB

Hepeso. CpoiicTBa nepena:
€MHCTBEHHOCTh MYTH,
CYyLIECTBOBAHUE BUCAYECH
BEPIIMHBI, CBSI3b MEKIY
YHUCJIOM BEPIUINH U YHCIIOM
péo6ep. IIpaBuno yMHOKEHMS

OcBauBaTh NOHATHSA: JepeBO Kak rpad 0e3
IMKJIa, BHCSYasi BepIIMHA (JIUCT), BETBb JIepEBa,
yTh B JEPEBE, JUAMETP AEPEBA.

H3yyars cBOMCTBA IepeBa: CYIIECTBOBAHUE BUCIYECH
BEPIINHBI, EAMHCTBEHHOCTh MYTH MEXIY JBYMS
BEpLIMHAMHU, CBS3b MEXK/ly YACIOM BEPILIHUH U YUCIOM
péoep.

PemaTe 3aa4M Ha OUCK U NIEPEUYUCIICHHE ITyTEN

B JIepeBe, OIpE/IeIICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM YHUCIIE C
IIPUMEHEHUEM MTPaBUJIa YMHOKEHUS

Cryyaitnbie cOOBITHS

[IpoTUBOIIOI0KHOE COOBITHE.
[wnarpamma Ounepa.
OObenMHEeHNE U TIepECEUCHHE
coObIThii. HecoBmecTHbIE
coObITHs. Dopmyiia
CJI0’KEHUSI BEPOATHOCTEMN.
IIpaBuiio yMHOXEHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEPOSATHOCTH. He3aBucumeble

OcBauBaTh NOHATHSA: B3aMMHO NMPOTHUBOIMOJIOKHbIE
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OObEAUHEHNE U
nepeceueHre coObITHl, Auarpamma Jitniepa (Ditiepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHNUS
JBYX COOBITUM ((hOPMYIIBI CIIOKEHUS BEPOSTHOCTEN ).
PemaTp 3a1aum, B TOM YHCJIC TGKCTOBBIC 3a/1a41

Ha OTpEJICIICHUE BEPOATHOCTEH O0BEAMHEHUS 1
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coObitus.  IlpencraBnenue
CIIy4allHOTO JKCIEPUMEHTa
B BHJIE JIEpeBa

NEPECEUCHHUSI COOBITUI C TOMOILBIO YACIOBOM MPSMOH,
auarpamm Jisiepa, popMyJIbl CIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh  NOHATHUS:  IIPaBUJIO  YMHOXEHUSA
BEPOSITHOCTEW, YCJIOBHAsI BEPOSITHOCTb, HE3aBHCHMbIC
COOBITHS JEPEBO CIYYaHOTO OIBITA.

N3yuars cBolicTBa (ONpeeIeHNUs) HE3aBUCUMBIX
COOBITHH.

PemaTe 3aga4um Ha OIIPEICIICHNE U UCIIOJIB30BAaHUE
HE3aBUCHUMBIX COOBITHH.

Pemiath 3a1a4u Ha ITOMCK BEPOSITHOCTEH, B TOM
YUCJIe YCIOBHBIX, C HCIIOJIb30BAaHUEM JIepeBa
CIIy4alHOrO OmbITa
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O0o0Omenue,
cHUCTEMaTU3aIUs 3HAHUI

[IpencraBienne qaHHBIX.
OmnucarenbHasi CTaTUCTHKA.
I'padsr. BepositHOCTD
CITy4aifHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKU

IToBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HaHUM.

PemaTh 3agaum Ha NpeACTABICHUE U ONHCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYCHHBIX XapaKTEPUCTHK.

PemaTp 3agaum ¢ npumenennem rpagos. Pemars
3aa4M Ha HaX0XXJICHUE BEPOSATHOCTHU CIIy4aHOTO
COOBITHS IO BEPOSTHOCTSM 3JIEMEHTAPHBIX COOBITHI,
B TOM YHCJIE B OIIBITaX C PABHOBO3MOXHBIMU
AJIEMEHTapHBIMU COOBITUAMU. PemaTh 3aqaum Ha
HAXO0XKIEHUE BEPOATHOCTEN OOBEIUHEHUS U
NepeceveHUs COOBITUI, B TOM YHCJIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapUueCcKUX NpeCTaBICHUN U
JepeBa CIy4alHOro OMbITA.

PemiaTh 3agaum Ha IEpEYUCIICHUE
KOMOMHAIUH (YKciia nepecTaHOBOK, YUCIa
COYETaHUM), Ha HAXOXKJECHHUE BEPOSITHOCTEMN
cOOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C MCIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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9 KIIACC

OcHoOBHOE COACPIKaHUC

OcHOBHBIC BUJbI ACATCIBHOCTH 06y‘IaIOHII/IXC$I

& Ki1acca

OmnucarepHas CTaTUCTUKA.
Omnepanuu Hal COOBITHUSMH.

HezaBucumMocTh COOBITHUM

HaumenoBanue pa3gena KoauuectBo
(Temsl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.
PemiaTeb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
AHHBIX.

Pemiathb 3aga4n Ha HAXO0XKIAECHUE BEPOSATHOCTEN
00BbETMHEHUS 1 TIePeCCeUCHUs COOBITUI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpad)uuecKux
MPEJICTABICHUM U JepeBa CIIy4YalHOTO OIbITA.
Pemiathb 3aga4m Ha IEpEUNCIICHUE

KOMOMHAaIuUi (4rcia nepecTaHOBOK, YUCa
COUeTaHWi), HAa HaXOXJIEHHUE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOUHATOPUKH, B

TOM YHCJIE C UCIOJIb30BAHUEM TPEYTOJIbHUKA
ITackans
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DNeMeHTbl KOMOMHATOPUKH

IIepecTaHOBKH.

@akropuan. CoueraHus Hu
YHUCIIO COYETaHUM.
TpeyronpHuK [Tackams.
[IpakTnueckas pabora
«Bpruncienue
BEPOSITHOCTEU c
HCMOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE TIPABUIIO
YMHOXXEHHSI, YIIOpsI0UeHHAas apa, Tporka 0OBbEKTOB,
NEepECTaHOBKA, (PaKTOpPHUA YUCIa, COYETAHUE, YUCIIO
coueTaHui, TpeyrojapbHuk [lackans.

Pemiareb 3aga4mn Ha epeynCIICHUE

YIIOPSIOYEHHBIX I1ap, TPOEK, IEPEUNCIICHUE
[IEPECTAHOBOK M COYETAHUM DJIEMEHTOB PA3JIMUYHBIX
MHOKECTB.

KOMOWHATOPHBIX (PYHKITUIH
AJIEKTPOHHBIX TaOJIUIY

Pemiatp 3ajaum  Ha  NPUMCHCHHE  YHCIIA
coueTaHui B anredpe (COKpamEHHOE YMHOXKEHHE,
o6unoMm HproToHa).

Pemiath, nmpumeHsis KOMOMHATOPHUKY, 3a7aud  Ha
BBIYHCIICHUE BEPOSATHOCTEH, B TOM YHUCJIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJHI] B XOJ€ MPAKTHYECKOM pabOThI

['eomeTpuueckas

BEPOSTHOCTD

I'eomeTpuueckas
BEpOSATHOCTh. CityualiHbIN
BBIOOP TOUKH U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
YT OKPY>KHOCTH

OcBauBaThb NOHATHE T€OMETPUYECKON
BEpOATHOCTU. PemiaTh 3aa4m Ha HaXO0XACHUE
BEPOATHOCTEH B OMbBITaX, MPEICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTPE3Ka Uiu OyTH
OKPY’KHOCTH, YHACIIOBOT'O IIPOMEKYTKA
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Hcnbiranus bepryu

Hcneitanue. Ycnex u
Heyaaua. Cepus
WCTIBITAHUN 10 TIEPBOTO
ycrnexa. Mcnblranus
bepnymnu. BeposarHoctu
coOBITHI B cepuu
WCTIBITaHUN bepHyun.
[IpakTuueckas pabora
«HcnblTanus

bepnymm»

OcBauBaTh NOHATHS . UCIILITAHHE,
aJIEMEHTapHOE COOBITHE B UCIIBITAaHUU (YCIIEX U
HeyJa4a), cepusi UICIILITAHUM, HACTYIIJICHUE
MEepBOro ycnexa (HeyAaauu), Cepusi UICIIbBITAaHUN
bepuyimu. Pemarhb 3a1aum Ha HaXO0XKJICHUE
BEPOSTHOCTEH COOBITHI B CEpUU UCTIBITAHUH 10
IIEPBOIO yCIiexa, B TOM YHUCIIE C IPUMECHEHUEM
dhopMyJIbl CyMMBI TEOMETPUYECKOM MTPOTPECCUH.
Pemiathb 3aga4n Ha HAXO0XKICHUE BEPOATHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIA
bepnymm, Ha HAX0XKIECHUE BEPOATHOCTH
ONPEAECIEHHOTO YUCIIA YCIIEXOB B CEPUM UCTIBITAHUI
bepnymm.

HN3yuaTts B X0/1€ NPaKTH4YeCKOil padoThl,

B TOM YHCJIE C MOMOUIbIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUM HCIIBITAHUU
bepnymmn
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CnyualiHas BelIMYMHA

CiyyaiiHasi BeJIMYMHA U
pacnpeaeeHue BEpOSTHOCTEM.
MaremaThu4eckoe 0OXKUJAaHuE U
TUCIIEPCHUs CITy4YalHON
BEeJIMYMHEL. [IpumMepsl
MaTEeMaTHYECKOI0 OKUIaHUS
KaK TEOPETUYECKOrO
CpEIHEr0 3HAYCHUS
BEJIMYHMHBI.

[TonsiTe 0 3aKOHE OOJIBIITNX
yucen. U3mepenne
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [[ppMeHeHne 3akoHa
OOJBITUX YHCEIT

OcBONUTH NOHATHSA: CITyYaliHAasl BEJIMYMHA, 3HAYCHHUE
CIIy4ailHOM BEJIMYUHBI, PACIIPEICIICHUE BEPOSITHOCTEM.

N3yuars 1 00CcyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEJIHYUH (POCT, BEC
YeJI0BEKa, YUCIEHHOCTh HACEJIEHUS], IPyTUe
VU3MEHYMBbIC BEJIMYMHBI, PACCMATPUBABILINECS B
KypCe CTaTUCTHKH), MOJEIbHBIX CITy4allHbIX BETUYHH,
CBSI3aHHBIX CO CIIy4allHBIMHU OIbITaMH (OpocaHue
MOHETBI, UTPATTBHON KOCTH, CO CIIy4ailHbIM BBIOOPOM U
T. IL.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS] CIIyYalHOM BEJIMYUHBI KaK
aHaJIOT JUCIEPCUH YMCIOBOT0 Habopa.

Pemiarb 3a1a4M Ha BEIYUCIICHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4aliHON
BEJINYMHBI 110 33JaHHOMY PacCIIpPENEIICHUI0, B TOM
YUCJIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OKHIAHUEM U
JUCTIEPCUEN HEKOTOPBIX PACIPEACIICHUH, B TOM YHCIIE
pacrpeaeneHus CIy4aiiHON BETUYMHBI «YUCIIO
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyuin.
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N3yyaThb 4acTOTy COOBITHS B IIOBTOPSIOIIUXCS
CITy4alHBIX OMBITaX KaK CIy4allHYIO BEIMUKHY.
3HAKOMHUTBCSI C 3aKOHOM OOJIBITUX uncen (B popme
bepHymn): npu 00JIBIIOM YHCIIE ONBITOB YacTOTA
coOBITHSI OJIM3KA K €r0 BEPOSATHOCTH.

Pemarts 3agaum Ha U3MEpEHNE BEPOATHOCTEH ¢
MOMOIIIBIO YacToT. O0CY:KAaTh POJIb 3aKOHA
OOJBIINX YKceNl B 000CHOBAHUH YaCTOTHOTO
METOJIa U3MEPEHUS BEPOSATHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIMX YUCEI B IPUPOJIC
B JKW3HH YeJIOBeKa

O06006111eH1E, KOHTPOJIb 10 IIpencraBneHue 1aHHBIX. IHoBTOPATH HU3yUYEHHOE U BHICTPAUBATH CHCTEMY
OnuncarenbHas CTATUCTHKA. 3HAHUMH.
BeposATHOCTB CITy4aiHOro Pemars 3agqaum Ha IpeCTaBICHUE U ONKHCAHUE

COOBITHS. DJIEMEHTHI
KoMOMHATOpUKH. ClTydaiHbIe
BEJIUYMHBI U PACIPEICICHHUS

JTAHHBIX.

Pemarp 3aga4u Ha HAX0KJICHUE BEPOSTHOCTEU
COOBITHI, B TOM YHCJIC B OIBITaX C
PaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITHAMMU,
BEPOSATHOCTEH O0BEUHEHUSI U TIEpeCeUCHUs
COOBITHI, BBIYHCIIATH BEPOSITHOCTH B OIIBITaX C
CEpPHUSMHU CIIy4alHbIX UCTIBITAHUN
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OBIIIEE KOJIMYECTBO
YACOB 1O
[TPOI'PAMME

34
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