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MNOACHUTEJIBHAA 3AIITMCKA

IIporpamma 10 MaTeMaTUKe s oOyyaromxcs 59 KJIACCOB
pazpabotanana ocHoe ®I'OC OOO. B nporpamme mo MaTeMaTHKE YUTEHBI UICU
u nonoxeHuss Kouuenmuu pa3BUTHS MaTeMaTHYecKOoro o0Opa3oBaHUS B
Pocculickon ®@enepanumu.

[IpenmMeToM MaTeMaTUKH SIBISIOTCS (PyHIAMEHTAJIbHBIE CTPYKTYpPbI HAIIETO
MUpa — IMPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOIIEHHUS (OT
IPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OMbITE, 1O JIOCTATOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJsi Pa3BUTHS HAYYHBIX W TPUKIATHBIX HJEH).
MarteMaTtnyeckue 3HaHHs 00€CHeYrBalOT MOHUMAHUE MPUHIIMIIOB YCTPOMCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHMKH, BOCHPHUATHE UM  HWHTEPHPETALHUIO
COLIMAJIBHOM, 3KOHOMHUYECKOM, MOJUTUYECKON MH(POPMALMH, JAIOT BO3MOMXHOCTb
BBIIIOJIHATH PACUETHI U COCTABIIATh AITOPUTMbI, HAXOIUTh U IPUMEHSTH (POPMYJIBI,
BJIAJETh NMPAKTUYECKUMHU IIPUEMAMU F€OMETPUUECKUX U3MEPEHUN U ITOCTPOEHUH,
YUTAaTh UHPOPMAIIHIO, IPEJICTABICHHYIO B BUJE TaOJUL, JTuarpaMM U rpaukos,
JKUTb B YCIIOBUAX HEONPEIEIEHHOCTH W IIOHUMAaTh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHH.

N3ydyeHnne wmareMatuku QOpMHUpPYET y OOydaroluxcs MaTeMaTHUYeCKui
CTWJIb MBILUICHUS, TPOSBISAIOMNNCA B ONPEACIEHHBIX YMCTBEHHBIX HABBIKaX.
OOyyaronuecsocBanBaroT Takhue NpUEMBI U METOJbl MBIIUICHUS, KaK

WHIYKIHS u JNenyKuusi, O000O0IeHrne ¢  KOHKpETHU3allus,
aHalIM3 M CHUHTE3, KiaccUpuKalMs U cUcTeMaTu3auus, adcTparupoBaHUE U
aHanorusi. OOBEKThl ~ MaTeMaTUYECKUX  YMO3AKIOYEHUH, TMpaBuwiIa  HX
KOHCTPYUPOBAaHUS  PACKpPhIBAIOT  MEXaHU3M  JIOTUYECKUX  TOCTPOCHHIA,
CIIOCOOCTBYIOTBBIPA0OTKE YMEHUSI (POPMYIHPOBATH, OOOCHOBBIBATh U JOKA3bIBAThH
CY)KIEHHUs, TE€M CcaMblM pa3BUBAIOT JIOTUYECKOE MbIluUieHue. HM3yueHue
MaTeMaTUKu obOecrieunBaeT (OPMUPOBAHUE AITOPUTMUYECKOW KOMIIOHEHTHI
MBIIJIEHUS] U BOCIUTAaHUE YMEHHUIUIEHCTBOBATH 0  3a/IaHHBIM
aIropuT™MaM, COBEPILIEHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBAaTh
HOBbIE. B mporecce pemeHus 3a1a4 — OCHOBOM y4eOHOM JesTeIbHOCTH HA YpOKax
MaTe€MaTUKU — Pa3BUBAIOTCS TBOpYECKas W MNPUKIAJHAS CTOPOHBI MBILUICHHMS.
OOyueHne maTemMaTtuke Ja€T BO3MOKHOCTb Pa3BUBATH Y OOYy4arOUIMXCS TOYHYIO,
palMoOHANbHYIO W HMHPOPMATUBHYIO pe€4Yb, YyMEHUE OTOHpaTh HaumbOoJee
NOAXOMSIINE S3bIKOBBbIE, CHUMBOJIMYECKHE, Tpaduueckue CcpeAcTBa Ui
BBIPKEHUS CYXKICHUN U HATJISTHOTO UX MPEICTABICHUS.

[Ipy wu3yyeHMM MaTEMaTUKH OCYIIECTBISIETCS OOIee 3HAKOMCTBO C
METOJaMHM TIO3HAHUS JCUCTBUTENBHOCTH, TMPEACTABICHUSIMU O TMpeaMeTe u
METO/JAaX MaTeMaTHUKH, HMX OTJIMYUMU OT METOAOB JIPYTMX €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUs] MaTEeMaTUKH JJI peIICHUs
HAy4YHBIX U MPUKJIAAHBIX 3a/1a4.

[TpuopureTHbIME TIeNIMH OOyYEHHUs MaTeMaThke B 5—9 Kiiaccax SIBISIOTCS:
(GopMupOBaHHE IIEHTPAIbHBIX MAaTEMAaTHMYECKUX TMOHATHI (YUCIO, BEIUYUHA,
reOMETPUYECKas dburypa, nepeMeHHas, BEPOSITHOCTb, byHKIMN),



00€CreynBaOIIMX NPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MAaTEMAaTHYECKOrO
o0Opa3zoBaHus 00Yy4arOIIUXCS; MOABEACHUE 00yJarouXcsi Ha JOCTYITHOM JJisi HUX
YPOBHE K OCO3HAaHUIO B3aUMOCBSI3M MAaTEMAaTUKM W OKPY>KAlOLIEro MHUpa,
NOHUMaHUE MaTEMATUKH KaK YacTH OOIIeH KyJIbTyphl YEJIOBEUECTRA;

Pa3BUTHE WHTEICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEN 0O0yYaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCJEAOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO MaTEMATHKHU;

dopmupoBanre (HYHKIIMOHATLHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaThb ~ MPOSBICHHS ~ MaTeMAaTUYECKUX  TMOHATUNA, OOBEKTOB  H
3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HEHHBIX CUTYAIUSAX W NPU U3YYEHUU JPYTUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEM,
bopMyIMpOBaTh UX HA SI3BIKEMATEMATHUKH M CO3/IaBaTh MaTeMaTUYECKHE MOJIEIH,
MPUMEHSITh OCBOCHHBIM MAaTEMaTUYECKUN amnmapaT [ PEIICHUS MNPaKTHUKO-
OPUMEHTUPOBAHHBIX 3a/a4y, WHTEPOPETUPOBATh U OLEHUBATH IOJyYECHHbIE
PE3YNIbTATHI.

OcHOBHBIE JTHHUH COZAEPX aHUS MPOrpaMMbI IO MareMatuke B 5—9 kiaccax:

«Uucna w  BhIUMCHEHUS», «Auredpa»  («Anredpandyeckue  BBIPAKEHUSY,
«YpaBHEHHSI U HepaBeHCTBa»), «DyHkuumy», «l'eomerpus» («I'eomeTpuueckue
(GUryphl U UX CBOKCTBAY,
«3MepeHne reoMeTpUYECKUX BEJIMYUHY ), «BeposTHOCTh U cTaTUCTUKA». JlaHHbBIE
JUHUM Pa3BUBAIOTCS MapajuIeNIbHO, KaXAask B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBHCHMO OJIHA OT JAPYIrOd, a B TECHOM KOHTAaKTE H
B3aUMOJICHCTBUMU.

ConepxaHue mporpaMMbl IO MAaTE€MaTHKE, PaCHpeAesIEHHOE IO TrojaMm
oOy4eHHUs, CTPYKTYPUPOBAHO TaKuM o0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHITMITHAIBHBIM BOIIPOCaM OOydYaroluecs oOpaliainuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MATEMaTUYECKUMH TOHSATUSMH W HaBbIKAMU OCYLIECTBISIOCH
NOCJIEIOBAaTEIbHO W TMOCTyNaTelbHO, C  COONIOACHUEM  MPUHLIHKIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAHHUS BKJIIOYAIACh B OOILIYyI0 CHCTEMY
MaTE€MaTUYECKUX MPEACTaBICHUN OOydYaromMXcs, pacuupsiss U yrayosmsas e€,
o0pa3ysl IpOYHbIE MHOKECTBEHHBIE CBA3H.

B cootrBerctBun ¢ ®I'OC OOO wmarematuka SBISETCS O0sA3aTEIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 0011ero oopasoanus. B 5-9 knaccax
MaTeMaTHKa TPAIUIIMOHHO U3yYaeTCsl B paMKaXx CJIEAYIOIUX yUeOHbIX KYpCOB: B 5—
6 xmaccax — kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «Anredpay (BkItouas
AJIEMEHTHI CTATUCTUKHU UTEOpUHU BepositTHOcTel) U «I'eomerpus». [Iporpammoii o
MaTeMaTHKE BBOJUTCS CaMOCTOATEIbHBIM Y4eOHbI Kypc «BeposTHOCTh WU
CTAaTUCTUKAY.

OOmiee 4YUCIO 4YacOoB, PEKOMEHJIOBAHHBIX [UJIi M3YYEHHS MaTeMaTHUKU
(6a30BBIN YPOBEHB) Ha YPOBHE OCHOBHOTO 001Iero oOpa3zoBanus, — 952 wyaca: B
5 kmacce — 170 gacoB (5 yacoB B Hemeno), B 6 kimacce — 170 yacos (5 vacos B
HeJeno), B / kiacce —204 yaca (6 yacoB B Heneno), B 8 kiacce — 204 gaca (6
4acoB B Helelo), B 9 kinacce — 204 vaca (6 yacoB B HEJCIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI

ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30BAHUA

W3ydyenne wMareMaTMKM HAa YPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
HaIpaBJICHO Ha JOCTHKEHUE OOYYAIOIIMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX M
MpPEeIMETHBIX 00Pa30BATENbHBIX PE3YIbTATOB OCBOCHHUS YU€OHOTO MPEeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MPOTrpaMMbl IO MaTEMaTUKE
XapaKTepU3yIOTCS:

1) maTpuoTHYECKOE BOCIINTAHHE:

MPOSIBJICHUEM HHTEpeca K TNPOLIIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHHWEM K JOCTHKEHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUICKOM MaTEeMaTHYECKOM IIKOJBI, K HCIOJb30BAHUIO ITHUX
JOCTHKEHHUM B IPYIUX HayKax U NPUKIAIHBIX cepax;

2) rpakIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN Tpa)KAaHUHA M pealu3aldud ero
npaB, MPEICTAaBIEHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBICHUN, NPOUEAYP I'PaKJaHCKOro oOLIecTBa (HAampuMmep,
BBIOOPBI, OMPOCHI), FOTOBHOCTBIO K OOCYKIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTI)KEHMM HayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B pCEIICHHHM IPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUsI HAa MPOTSHKEHUHM BCEW KU3HM ISl YCIEIIHOW MpodeccHoHaNbHOU
NESTEIIbBHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
INOCTPOCHUEM HWHIUBUAYAJIbHOW TpPaeKTOpUM O0Opa30BaHUS M  JKU3HEHHBIX
IUTAHOBC YYETOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY M OCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4ecKuX OOBEKTOB, 3ajay, PENICHHH, PacCyKICHHH, YMEHHIO BHICTH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpHEHTAallMell B JEATCIBHOCTH Ha COBPEMEHHYIO CHCTEMYy Hay4YHBIX
IpEeACTaBACHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS YeIOBEKA, MPUPOILI H
o0IecTBa, MOHMMAaHHEM MAaTEMaTHUYECKOM HayKd Kak cdepsl YelIoBEYECKOM
JESITEILHOCTH, 3TAloB €€ Pa3sBUTUS M 3HAYMMOCTH JJISl Pa3BUTHUS LHMBHJIM3ALWH,
OBJIQJICHUEM S3BIKOM MaTeMaTHKH W  MaTeMaTHYeCKOW KyJIbTYpOH  Kak
CPEACTBOM  T[O3HAHHWSI ~ MHpPa, OBJIAJACHHEM  MPOCTCHIIUMH  HAaBBIKAMH
UCCIIEI0BATEIILCKOM A TEIbHOCTH;



6) pusumueckoe BocnuTaHHe, (OPMHUPOBaAHUE KYJIbTYPbl 310POBbSI U
IMOIUOHAIBHOIO 0JIAT OOy YHS:

TOTOBHOCTBIO TMPUMEHSATh MaTEMaTUYECKUE 3HAHMS B HHTEpPECax CBOETrO
3I0pOBbsl, BEIEHUS  3J0poBOoro obOpaza KU3HU (3I0pOBOE  MHTAHMUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHA W OTIbIXa, perysipHas Quznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediIeKCUU, TPU3HAHUEM CBOETO
npaBa Ha OIIMOKY U TaKOTO e MpaBa JAPYroro 4eJaoBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHNUE:

OpUCHTAIlMC Ha NPHMEHEHHWE MAaTEeMaTHYCCKUX 3HAHWW JUIS PEIICHUS
3aJja4B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpelbl, MIaHUPOBAHUS TIOCTYIKOB U
OLICHKH WX BO3MOXKHBIX ITOCICJACTBUHN [UIsI OKPYXKAIOUIEH Cpelbl, OCO3HAHHEM
r7100aTBbHOTO XapaKTepa SKOJOTHISCKUX TIPOOJIEM U TIyTeH X PEIICHUS;

8) aganTanus K N3MEHAIOIUMCH YCJIOBUIM CONUATbHOI H PUPOIHOIi Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEONPEIEIEHHOCTH, IOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTHUECKYIO JAESATEIbHOCTD, B TOM YHUCIIE
YMEHUE YUYUThCA y JPYTUX JIIOAEH, mMpuoOpeTaTh B COBMECTHOW IEATEIBHOCTU
HOBBIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIIbITA IPYIUX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(bopMynupoBaTh UJIEU, TOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HE M3BECTHBIX, OCO3HaBaTh JePUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMlO, BOCIHPUHHUMATb
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
IpPUHUMAaeMble pPELIEHUs U JAeUCTBUs, (HOPMYIHpPOBaThL U OLICHUBATh PHUCKU U
HoCcNeACTBUSL, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesysibTare 0CBOCHHS MPOrpaMMBI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi y oOydaromierocsi Oyayt chopMUpOBaHbl METaNpeIMETHbBIE
pe3yabTaTHl, XapaKTePU3yIOIIHECs OBJIAZICHHEM YHHUBEPCaTbHBIMHU
MO3HABATCIIGHBIMU ~ JCHCTBUSAMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JNCHCTBUSAMH M YHUBEPCAIbHBIMH PETYJISTUBHBIMU JICHCTBHSIMH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE IeilCTBUSA
ba3oBble JJoruueckue aeicTBHA:

BBISIBIISATH M XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXKIy TMOHATUAMH, (OPMYIUPOBATH

OTIpEJICTICHUs]  TIOHSTHM,  yCTaHaBIMBAaTh  CYIIECTBCHHBIN MPU3HAK
KJ1accu(uKaIu, OCHOBaHHS JJii OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3;

BOCIIPUHUMATh,  (QOPMYJIUPOBaTH W NPEOOPA3OBBIBATH  CYXKJCHUS:

YTBCPAUTCIIbHBIC 1 OTPULIATCIBHBIC, CAMHUYHBIC, HaCTHBIC U O6HII/IC, YCIIOBHBIC,
BbBIABJIATD MaT€MaTU4YCCKHUEC 3dKOHOMCPHOCTH, B3aNMMOCBA3HU u



npoTUBOpeuHs B (haKkTax, JAAHHBIX, HAONIOACHUAX U YTBEPXKICHHSX, MpEAsiarathb
KPUTEPUUJIS BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

JeNaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
MHAYKTUBHBIXYMO3aKIFOUCHUN, YMO3aKIIOUEHHH M0 aHAJIOTUH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (TIpsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH  CAMOCTOSTEIBLHO  HECIOXKHBbIE  JIOKa3aTeIbCTBA
MaTeMaTU4YecKuX (HakTOB, BBICTPAWBATh APTYMEHTAIIMIO, TPUBOJAUTH MPUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BBIOMpaTh CMoco0 penieHus ydeOHOW 3amaud  (CpaBHUBAaTh HECKOJBKO
BapHMaHTOB  pelIeHMs, BBIOMpaTh Haubonee MOAXOASIMIMNA €  YYETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Bba3oBble nucciieqoBare/ibCKue 1eiCTBUSA:

UCII0JIB30BaTh BOIPOCHI KaK HCCIEAOBATEIIbCKUNA HHCTPYMEHT II03HAHMS,
dopMynupoBaTh  BONPOCHI,  (UKCUPYIOLIME  IPOTUBOpEUYUE,  MPodIIEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO0, MHEHHE;

OPOBOJUTE IO CAaMOCTOATENIBHO COCTABJICHHOMY IUIaHY HECIJIOKHBIN
HKCIEPUMEHT, HEOOJbIIOE HCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEU
MaTeMaTUYECKOTo 00bEKTa,3aBUCUMOCTEN 00BEKTOB MEXTy CO00i];

CaMOCTOSITENIbHO (POPMYIMpPOBaTh OOOOIIEHMS] U BBIBOJBI MO pe3yibTaTaM
IPOBEAEHHOIO  HAONIONEHUS, MCCIEIAOBAHMSA, OLICHMBAThb  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IICHUM;

OPOTrHO3UPOBAaTh BO3MOXHOE pPa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJJOCTATOYHOCTh M HM30BITOYHOCTH  MH(OpMAIUH,

JTAHHBIX,HEOOXOIMMBIX JJIsl PELLICHUS 3a]auu;
BBIOMpATh,  AHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUIOB U (popm

IIPE/ICTABIICHHUS];

BbIOMpaTh (QopMy MpeACTaBI€HHS HWH(DOpMAUUMU U  HILIIOCTPUPOBATH
peliaeMble3aaun CXeMaMu, AMarpaMMaMu, HHOU rpaduKoi U 1X KOMOMHALIUSAMU;

OLICHMBATh HAAEKHOCTh HWHGOpPMALMK TIO KPUTEPUSM, MPEJI0KEHHBIM
YUUTEIEMUIN CHOPMYIIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe 1eiiCTBHUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBHUSIMH U
HesiMu  OOLIEHMSI, SICHO, TOYHO, T'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX U TIMCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOJYy PEIICHUs 3aJayH,
KOMMEHTHUPOBATH MOJIYYEHHBIH PE3yJIbTaT;

B XOJIe¢ O0CYXXJI€HHsI 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXK/IaeMOW TEMBI,
npoOsemMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WM, HAICJICHHbIE Ha MOUCK
pelIeHus, COMOCTAaBIATh CBOM CYXACHUS C CYXACHUSMU APYTHX Y4YaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3iMYMe U CXOJACTBO IMO3UIIMI, B KOPPEKTHOU (opme



(dbopMynupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPECTaBIATh PE3yJbTaThl PEIICHUS 3a/lau, SKCIEPUMEHTA, HCCIICIOBAHUS,
MPOEKTa, CaMOCTOATENLHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EHTAllMK U OCOOEHHOCTEN ay/IuTOPHH;

MMOHUMATh ¥ HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYyATHHOU
pabOTHINPU PEUICHUH YUYEOHBIX MATEMATUUECKUX 3a/aY;

NPUHUMATH II€JIb COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATH OPTraHU3AIMIO
COBMECTHOI paboThbl, pacmpeneNsiTh BHAbI palboOT, JOTrOBapuBaTHCA, OOCYKIATh
MIPOIIECCH pe3yabTaT PabOThI, 0000IaTh MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B IPyNIOBBIX hopMax paboThl (00CYXJIeHHS, 0OMEH MHCHUSIMH,
MO3TOBBIE ITYPMBI M IPYTHE), BBITIOJHATH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH
CBOMICUCTBUSA C JPYTMMH YWICHAMHA KOMaH/Ibl, OIICHUBATh KAueCTBO CBOETO BKJIaIa
B 0oOmui TPOAYKT TI0 KpHUTEpUsAM, CEHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aMOJIEUCTBHS.

PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe NCHCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, QJITOPUTM pEIICHUs 3anadu (WK €ero
4acTh), BBIOMpATh CHOCOO pelieHUus ¢ Y4E€TOM HUMEIOIIUXCS PECYypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BApPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJQJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yJbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

NpEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3aJayH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HAWJICHHBIX OIMHUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA JNESITEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSCHSTh TPUYUHBI TOCTHXKEHUS WM HEJOCTIKEHUS 11€JIU, HAXOAUTh
OIIMOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3ynbTaThl  OCBOEHHS MNPOrpaMMbl 10  MaTeMaTHKe
MPEJICTaBJICHBI 10 TOAaM O00YYEeHHS B CIECAYIOMNX pa3/iesaX MporpaMMbl B paMKax
OTJIEIBHBIX YYEOHBIX KypcOB: B 95—6 kjaccax — kypca «Marematuka», B /-9
KJIaccaXx — KypcoB «Aureopay,

«I'eomeTpuss», « BEpoATHOCTB U CTATUCTUKAY.



PABOYASA TIPOTPAMMA YYEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IpuopureTHbIMU LIENSIMU OOY4YEHHUS] MaTeMaTHKe B 5—6 Kilaccax SBIISIFOTCS:

MpOI0JDKeHNEe  (OPMHUPOBAHUS OCHOBHBIX ~ MAaTEMAaTUYECKUX  TOHSATHN

(uncio,  BenmWYMHA, TeoMeTpuyeckas  ¢urypa),  0oOecCIeuynBaIOIINX

MPEEMCTBEHHOCTh W TNEPCHEKTUBHOCTh MAaTEMaTUYECKOro oOpa3oBaHUs

00yyYaroIuXcs;

pPa3BUTHE WHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0OydJarommxcs,
MMO3HABATEIbHOM aKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHHM, HHTEPECA K U3YUYECHUIO
MaTEeMaTHKH;

MO/ABEACHUE O0YyYarOUIMXCsl Ha JIOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHrue (yHKIIMOHAIBHON MaTeMaTHYECKOW TPaMOTHOCTU: YMEHUS
pacrno3HaBaTh MaTEMaTUYECKHE€ OOBEKTHI B PEANbHBIX >KHU3HEHHBIX CHUTYaIUsIX,
MPUMEHSITh OCBOCHHBIE YMEHHS ISl PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4,
WHTEPIIPETUPOBATh MOJIYYEHHBIE PE3YyJbTaThl U OIIEHUBATh UX HA COOTBETCTBHE
MPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHUU COJIEpKAHUS Kypca MaTeMaTuKu B 56 Kiaccax —
apupMeTHUecKasi M TreoMeTpuyeckas, KOTOpbI€ pPa3BUBAIOTCA MapalljIesibHO,
KaXXJIasiB COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBHUCHUMO OJIHA
OT JpYyroW,a B TECHOM KOHTaKTE U B3aUMOJCUCTBUU. TaKkKe B Kypce MAaTEMATUKU
MPOUCXOIUT 3HAKOMCTBO C JIEMEHTaMU alreOphl U ONMUCATEIbHONW CTATUCTUKH.

N3yuenne apudmernyeckoro marepuajia HAYMHAETCS CO
CUCTEMATH3alMUU PAa3BUTUSI 3HAHUW O HATYpajJbHBIX YHCIAX, MOJYYCHHBIX Ha
YpOBHE HauaJbHOTO OOIIEr000pa3oBaHusl. [Ipy S>TOM COBEpPIIEHCTBOBAHUE
BBIYUCIIUTENILHON TEXHUKU UPOPMUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUUN
COYETAETCS C PA3BUTHEM BBIYUCIUTEIBHON KYJIbTYpPbl, B YACTHOCTU  C
O0Oy4eHHEM TPOCTEHIITIM NPUEMAMIIPUKUIKA M OLEHKH PE3YJIbTaTOB
BbIUMCIIEHUN. M3yueHne HaTypajgbHBIX qricesl MpoaobKaeTcss B 6 Kiacce
3HAKOMCTBOM C HAYaJbHBIMHU MOHATHSAMU TEOPUHU JeauMocTu. Hauano uzyueHus
OOBIKHOBEHHBIX U JECATUYHBIX JpoOEH OTHECEHO K 5 Kiaccy. DTO MEpBBIA ATal B
OCBOCHMHM Jpo0ei, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
MOHATUSIMU TeMbI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX APOOEH B IMOJHOM
00bEME MPENIIeCTBYET HU3YyUYCHHUIO JCCATUYHBIX IpoOei, YTo Ieecoo0pa3Ho ¢
TOYKU 3PCHUSJIOTUKN W3JI0OKEHUS YUCIOBOM JIMHWM, KOT/a MpaBuja ACHCTBHUU C
JNECATUYHBIMHU APOOSIMH MOXHO OOOCHOBaTh YXK€ H3BECTHBIMU aJTOPUTMAMH
BBITIOJIHCHUST  JICUCTBHM C  OOBIKHOBEHHBIMH  NIpOOSMH. 3HAKOMCTBO  C
JNECATUYHBIMH ~ JPOOSIMH  pPACIIMPUT  BO3MOXKHOCTH  JJIi  TIOHWMAaHUS
OOyYarOMIMMHUCS TPUKIATHOTO TIPUMEHEHHS HOBOW 3alyiCy TPU  U3YyYEHUU
JIPYTUX TPEAMETOB W TPU TMPAKTHUECKOM HCMOIb30BaHnn. K 6 kiaccy oTHECEH
BTOPOM ATal B U3YYEHUU APOOEH, I7ie IPOUCXOIUT COBEPIIICHCTBOBAHNE HABHIKOB



CpaBHEHUSI M TIpeoOpa3oBaHUsi JpoOel, OCBOEHHWE HOBBIX BBIYMCIUTEIHHBIX
AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHUM, B TOM YUCIIE.

3HAQYEHUN BBIPAXKEHUN, COJEpKAIIUX U OOBIKHOBEHHBIE, U JCCATUYHBIC IPOOH,
YCTaHOBJICHHE CBSI3€H MEX]y HUMH, PACCMOTpPEHHUE MPUEMOB pEILICHUs 3a7a4 Ha
npo6u.B Hauane 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHATUEM MPOIEHTA.

OCOOEHHOCTBIO M3YUEHUS TOJIOKUTENBHBIX M OTPHUIIATEIILHBIX YHUCEN SIBIISIETCS
TO, YTO OHU TaK)X€ MOTYT paccMaTpUBaThCA B HECKOJIbKO 3TamoB. B 6 kiacce B
Havaje uzydeHus TeMbl «[lonoXuTenbHbIE U OTPUIATENIBHBIC YHCIIA» BBIIEISETCS
noarema «llenble uncnaay, B paMKax KOTOPOM 3HAKOMCTBO C OTpPHUIIATEIbHBIMHU
YUuCIaMU U JICUCTBUSMHM C TOJOXKHUTEIBHBIMU W OTPULIATENIbHBIMA  YHCIIaMU
NPOUCXOAUT Ha OCHOBE COJEPIKATEIBHOrO MOJAX0/a. JTO IMO3BOJSIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH OOYYAIOIIMXCS TPAKTUUECKA CO BCEMH  OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM UYHCIE€ W C IMPaBWIAMHU 3HAKOB IPHU BBHIIOJHEHUN
apudmMeTniecKkux JeicTBuil. M3yueHne panroHaibHbIX YUCENT HAa TOM HE3aKOHUHUTCH,
a OyzIeT mpOI0JKEHO B Kypce alreOpsl / Kiiacca.

[Ipu 0OydyeHUU pEHICHUIO TEKCTOBBIX 3ajlad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmeTndeckue mpuémsl perieHus. [Ipu oTpaboTke BHIYMCIUTENIBHBIX HABBIKOB B
5—-6 kJaccax paccMaTpUBarOTCS TEKCTOBBIE 3a/1a4d CJIEIYIONIUX BUJIOB: 33J]a4l Ha
JBI)KCHUE, HA 4YacTH, Ha TOKYIKH, Ha pabOTy M MPOU3BOJUTEIBHOCTh, Ha
MPOIICHTHI, HA OTHOLIEHUS U nponopiu. OOyJaromuecs: 3HaKOMSITCS ¢ TpUEMaMU
pemieHuss 3ajad  nepedopoM  BO3MOXKHBIX BapUaHTOB, YyyaTcsi padoTarh C
uH(popmaIuen, NpecTaBIeHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B  nporpamme  ywyeOHOoro kypca «Maremarukay — MpeayCMOTPEHO
dbopMupoBaHUE MPOMNEACBTUUECKUX alreOpanueckux mpeacrtaBieHui. bykBa kak
CUMBOJI HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. DyKBEHHAs CHMBOJIMKA MIMPOKO HCIHOJIB3YETCS MPEXIEe
BCETO JIJISl 3alMCH OOIIMX YTBEPXKIECHUN U MPeUIoKEHUH, (HOpMys, B YACTHOCTH
JUIS1 BBIYMCIIEHUS] TEOMETPUUYECKUXBEIIMYNH, B KAUECTBE «3aMECTUTEIISD) YUCIIa.

B mporpamme yudeOHOrO Kypca «MaremaTuka) MpeACTaBICHA HarJsIHAS
reoMeTpHs, HalpaBJICHHAs Ha  pa3BUTHE o0Opa3Horo MBIIUICHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHHMSI, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN dTall
B U3YYEHUU T€OMETPUM, KOTOPBIM OCYIIECTBISACTCS HA HAIJISAHO-TIPAKTUYECKOM
YpOBHE, ONUPAETCS HA HAIVISIIHO-00pa3HOe MbIIUIEHHE oOydvaromuxcs. bonbias
pOib  OTBOJAUTCA  NPAKTHUYECKOW  JEATEIbHOCTH, OMBITY, OSKCIEPUMEHTY,
MozenupoBaHuio. O0yyaronyecs 3HaKOMSTCSI ¢ TEOMETPUUYECKUMH (PUrypamMu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOHQPUTYpaIMSIMU, Y4aTCs
n300pakaTb UX Ha HEJIMHOBAaHHOM W KJIETYaToW Oymare, paccMaTpUBaIOT HX
MIPOCTEUIINE CBOMCTBA. B mporecce n3ydyeHHs HArJSIAHOM T€OMETPUM 3HAHWS,
MOJIyYCHHBIC OOYyYalOMMHUCS Ha YpOBHE HadajgbHOrO 00Iero obpa3oBaHwus,
CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CormacHo y4yeOHOMYy IJIaHy B 50 Kiaccax HW3y4aeTcsi WHTErPUPOBAHHBIN

npeaMmeT «MareMaTukay, KOTOPBI BKIIOYAET apu(PMETHUYECKUN MaTtepuan u

HalJSITHYI0 TEOMETPHIO, a TaK)Ke MPOIEICBTHUECKUE CBEJACHUS U3 alreOphl,

AJIEMEHTHI JIOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKHU.

OO6mee yncIo 4acoB, PEKOMEHAOBAHHBIX ISl M3yYeHHsT MaTemaTuku, — 340
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yacoB:B 5 kimacce — 170 gacos (5 yacos B Hezenmo), B 6 kinacce — 170 yacos (5 yacos
B HEJISJIIO).

COAEPKXAHUE
OBYUYEHMUSIS5 KJIACC
HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe umcio. Psg HatypampHbix uymcen. Ywumcemo 0. M3o0pakenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJAUHATHOU (YUCTIOBOI) NPSIMOIA.

[To3unmonHas cucTeMa CcyUCICHUA. PuUMCKas HyMmepamuss Kak IpUMeEp
HEMO3UIIMOHHON CHUCTEMBI CUUCIICHUSA. J{eCATUUHAs CUCTEMA CUUCIICHUS.

CpaBHeHHE HATypaldbHbIX 4YHUCEJ, CpPAaBHEHHE HATypPaJbHBIX YHCEN C

HYJIEM.

Crnioco6b1 cpaBHeHMs. OKPYTJICHUE HATYPAIbHBIX YUCEN.

CrioxeHne HaTypalbHbIX YUCEN, CBOMCTBO HYJIA MU CI0KEHUU. Beruntanue
KaK JeiCcTBUE, OOpaTHOE CIOKEHUIO. Y MHOXXEHUE HATypajbHBIX YHCEIN, CBOMCTBA
HYJsI W €IUHUIBI TIpU yMHOXEHuHW. JlemeHue Kkak JedcTBUEe, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUI, CBA3b MEXAy HUMU. [IpoBepka pe3ynbrara
apupmMeTrdeckoro naeucTBusa. llepemecTurenbHOe M COUYETATENIBHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXKEHHUS, pPacHpeleUTeIbHOE CBOMCTBO (3aKOH)
YMHOKECHUS.

Ucnonb3oBanue OyKB 1 0003HAUCHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

Jlenutenn M KpaTHblE 4YHMCIa, PA3JIOKEHHE Ha MHOXuTenu. I[Ipocteie u
cocTtaBHbIe uncha. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoMm.

Crenenb ¢ HaTypaJbHbIM IIOKa3aTeJIeM. 3aluCh YUCIA B BHJE CYMMBI
pa3psIHBIX CIaracMbiX.

HucnoBoe BpIpakeHHe. BplUMCIIeHME 3HAYEHWM YMUCIOBBIX BBIPAXKECHUM,
MOPSAIOK  BBIIIOJHEHHUS  JeWcTBUM.  Vcrionp3oBaHWe 1IpU  BBIYMCIIEHUSIX
MEPEMECTUTEILHOTO M  COYETAaTEeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, PACIPEACTUTEIBHOTOCBONCTBA YMHOKECHUS.

Apodu
[IpencraBienne o JApoOM Kak CHocoO€ 3amuCHd  YacTH  BEJIMYUHBI.

OObikHOBeHHBIE ApoOu. IlpaBunbHBIE W HempaBWibHbIE ApoOu. CMellaHHas
JIpoOb, MPEACTaBICHUE CMEIIaHHOW JpoOW B BHJIE HEMPAaBWIBHOW JpoOU H
BBIJICJICHUE 1I€JIOM YacTHU YMCIIau3 HeMpaBWIbHOW apoou. M3o0paxenue apodeit
TOYKaMH Ha YUCJIOBOM mpsiMoi. OcHOBHOE CBOMCTBO Jpodu. CokpalieHue apooeil.
[IpuBenenue aApodu kK HOBOMY 3HaMeHaTent0. CpaBHEHHE IpOOEii.

CrnoxeHue U BblYUTaHUE JpoOeil. YMHOXKEHUE U JIeJIeHHE IpoOeii, B3auMHO-
obOpatHbie Apobu. HaxoxaeHrne 4acTy 1esIoro 1 IeJI0To 0 €ro YacTH.

Hecstuunas 3anuck npoOeii. IlpencraBnenue aecsITHUHON npoOU B BUJC
OOBIKHOBEHHOH. M300paxkeHue NEeCATHUHBIX JpoOed TOYKaMH Ha YHUCIOBOU
npsmoii. CpaBHEHUE AECATUIHBIX TPOOCH.

ApudmMernueckne ACUCTBUS C JACCATHYHBIMUA JApoOsimu.  OkpyrieHue
JECATUYHBIX APOOEH.
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PemieHne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apupMmeTHuecKuM crocobom. Pemenue
Jorudeckux 3ajgad. Pemenue 3amad mepeOOpoM BCEX BO3MOKHBIX BapHUaHTOB.
Hcnonp30BaHue Npy pelIeHUH 3a7ad TaOJIUI U CXEM.

Pemenne 3amad, conep)KallMX 3aBUCHMOCTH, CBS3BIBAIOIINME BEIUYHHBIL:
CKOPOCTb, BpEMs, PACCTOSHHUE, I1I€HA, KOJIMYECTBO, CTOMMOCTb. EavHUIBI
U3MEpPEHUs: Macchl, 00bEMA, LIEHBI, PACCTOSIHUS, BPEMEHH, CKOpocTU. CBs3b
MEXIYy €IUHULIAMU U3MEPEHHUSI KaXKA0W BEJINYUHBI.

Pemenrie 0CHOBHBIX 3a71a4 Ha IpOOH.

HpeI[CTaBJIeHI/Ie JaHHBIX B BUAC Ta6J'II/II_I, CTOJIOYATHIX AunarpamMmm.

Harasignas reomerpust

Harnsauele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsMasd,
OTPE30K, JIyY, Yr0JI, JOMaHasi, MHOITOYT'OJIbHHUK, OKPY’KHOCTb, KpyT. YToJ. [Ipsamon,
OCTpBIN, TYIIOMHU PA3BEPHYTHIA YTJIbI.

JUIMHA OTpe3Ka, METPUYECKUE €AUHULBI JUIMHBL. JJIMHA TOMaHOW, IEPUMETP
MHOTOYTOJIbHUKA. VI3MEpEeHNE 1 ITOCTPOEHUE YTIIOB C IOMOILBIO TPAHCIIOPTUPA.

Harnsguele npeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenune ¢uryp, B ToM umcie Ha kierdaroil Oymare. Iloctpoenue
KOH(UTypauii U3 yacTeil mpsMOM, OKPYKHOCTH Ha HEJIIMHOBAHHOM M KJIETYATOM
Oymare.lcronbp30BaHuE CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAApPATa.

[Inomans mOPAMOYroJiIbHUKA W MHOIOYTOJIBHMKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4Hciie (Uryp, M300paKEHHBIX Ha KJeT4aTtod Oymare.
EavHUIBI M3MEpEHHNs IUIOIIA/IN.

Harnsigaele npencraBieHus O MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIH
napajienenunen, — Ky0,  MHOTOrpaHHUKH.  M300pakeHue  mpocTeimmx
MHOrorpaHHukoB. Pa3BépTkum kybOa u mnapamienenunena. Coznanue Mopenen
MHOTOTPaHHUKOB (M3 OyMaru,poBOJIOKH, IUTACTUIIMHA U JPYTUX MaTepUaoB).

OO0BEM mpPSIMOYTOJILHOTO TMapajuienenunena, kybda. EnuHunel u3MepeHus

o0béMma.

6 KIIACC

HarypaJjbHble ynciia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMM HATypajJbHBIMU YHCIAMHU.
YucroBble  BBIpAXEHUS, MOPAIOK  ACHCTBUN,  HMCHOJB30BaHUE  CKOOOK.
Hcnonp30BaHne MNpH  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOTO
CBOMCTB CJIO)KEHUSI M YMHOXKEHHSI, PACHPEACIUTEIBHOTO CBOMCTBA YMHOKEHUS.
OxpyriieHue HaTypaJbHBIX YHCEIL.

Jlenutenu u KpaTHbIE Ynciia, HAMOOBIINNA OOIIMIA IETUTENIh 1 HAUMEHbIIIEEe
oOmeekpartHoe. J[emuMoCcTs CyMMBI U TIpou3BeicHus. JleieHne ¢ 0CTaTKOM.
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Apoou
OOGbIKHOBEHHAs1 JApoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpaIleHHuEe ApoOei.

CpaBHeHUe u ynopsaouMBaHuEe ApoOeil. PeimieHue 3amady Ha HaXOXKIEHUE
YaCTHOT LIEJIOTO U IIeJIOTro MO ero yactu. [[poOHoe Yucio Kak pe3ysbTar JeJICHUS.
[IpencraBnenue necITUHUHON JPOOU B BHJIe OOBIKHOBEHHOM IpOoOU U BO3MOKHOCTh
Mpe/cTaBlIeHus] OOBIKHOBEHHOU ApOOM B BUJIE AECITHUUHOM. [lecaTuunbie qpodu u
MeTpuYeckass cucremMa Mep. ApupMeTHdecKue JCUCTBUS U YHUCIIOBBIC
BBIPAKEHUSIC OOBIKHOBEHHBIMH U JIECSITUYHBIMU JPOOSMHU.

OtHomieHnue. JlemeHne B JIaHHOM OTHOIICHWH. Macmitad, MnponopIus.
[IprMeHEeHnENPONOPLUMM IPU PELICHUH 33/1a4.

ITonaTtue npoueHTa. BerunciieHre npoueHTa OT BEJIMYUHBI U BETUYUHBI 110 €€
NPOLIEHTY. BbIpa)keHHe MPOLIEHTOB AECATUYHBIMU ApoOsiMu. Pemenue 3amad Ha
IIPOLIEHTHI. BbIpakeHNE OTHOIIEHUS BEJIMYMH B IIPOLICHTAX.

IHos0:kuTENbHBIE K OTPULIATEIbHBIE YHCJIA

[TonoxurensHble M oTpuLarenpHble uncia. Llenpie uncia. Moayne yucia,
reoMeTpuyecKkas HMHTepIperauus MoAyias uyucia. M3o0paxeHue uwncen Ha
KOOpJIMHATHOM mpsMoi.  YucnoBele  NpoMexyTkd. CpaBHEHHE  YHUCElN.
Apudmernueckue IEHCTBUAC MOJOKUTEIbHBIMU U OTPULATEIbHBIMH YHCIAMU.

[IpssMoyroJsibHasE cucCTeEMa KOOPJIMHAT Ha IJIOCKOCTH. KoopAauHaThl TOUKK Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoeHne Touek u puryp Ha KOOpAUHATHON
IUIOCKOCTH.

BykBeHHbIE BbIpAKEHUSA

[Ipumenenne OykB Jis  3allMCM  MAaT€MAaTHYECKHX  BBIPAXKEHUH H
npemyioxkennii. CBolicTBa apu@mMeTHUecKuXx AecTBU. BykBeHHBIE BBIpAKEHUS U
YUCJIOBBIE TOJACTAHOBKM. DYyKBEHHBIE pABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KOMITIOHEHTa. DopMyiibl, (OpPMYyJbl MEpUMETpa M IUIOLIAAM NPSIMOYTOJIbHUKA,
KBajJpaTa, 00bEéMa napajuiesenuena u kyoa.

PemieHune TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amau  apudmeTudeckuM crocodom. Pemrenue
JIOTUYECKUX 3a7a4. Pemenne 3aaa4d nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, cojepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIHYMHBIL:
CKOPOCTb,  BpeM, paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOUTEIILHOCTh, BpeMs, O00BEM palboThl. EMWHUIBI HU3MEpEeHHs: MacChl,
CTOMMOCTH, PACCTOSHUS, BpPEMEHH, CKOpOoCcTH. CBS3b MEXAy eAUHHUIIAMU
U3MEPCHUSI KaXI0U BETUYUHBI.

Pemenne 3amay, CBsA3aHHBIX C OTHOIICHHUEM, IPOMOPIHMOHAIBEHOCTHIO
BEJIMYHMH,IPOIICHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha JPOOH U TIPOIICHTHI.

OneHka W TIpUKHIKA, OKpyrieHUEe pe3yiabrara. CocTaBicHHUE OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3aJ1a4H.

[IpencraBnenre MaHHBIX C TOMOINILI0 TaOmui W awarpamMm. CronG4aTsie
JUarpamMMbl: YTeHHE U TIOCTpoeHne. UTeHrne KPYroBBIX TUarpamMmm.

Harasanas reomerpust
Harnsinuele npexactaBiaeHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsMasd,
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OTpE30K, JIy4, YToJj, JIOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHUK,
OKPYXHOCTb, KPYT.

B3anMHOe pacnonokeHHe JBYX MNPAMBIX Ha IUIOCKOCTH, NapayljieibHbIE
IpsMbIe, IEPHEHAUKYJSIPHBIE IpsMbIE. 3MepeHue pacCTOsSHUN: MEXIy IByMs
TOYKaMH, OT TOUYKHUI0 IPSIMOM, JUIMHA MapIIPyTa Ha KBaJpPaTHOU CETKE.

M3mepeHre W TIOCTPOCHHE YIJIOB C IOMOULIBIO TpaHCIOPTUpA. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIH,
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEDPBHI
YETHIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaIpaT: UCIOJb30BaHUE CBOMCTB CTOPOH,
yriaoB, nuaroHaineil. M3o0paxeHune reomMeTpuiyeckux (GUryp Ha HEIMHOBAHHOU
OymMare C HCHOJIb30BAaHUEM LUPKYJSl, JMHEWKH, YIOJbHHUKA, TPaHCIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp ™MHoOroyroiapHuka. [loHsATve TUIOAAM QUTYPBI, E€IMHMIIBI
u3Mepenus miomany. [Ipubnmxkénnoe n3Mepenue miomaan Guryp, B TOM 4UCIIe
Ha KBajJpaTHOU ceTke. [IpubnmxEnHoe n3MepeHne JJIMHbBI OKPYKHOCTH, TUIOIIAIN
KpyTa.

CummeTpus: LIEHTpalbHas, OceBas W 3epKalbHasg cuMmerpuu. [loctpoenue

CUMMETPUYHBIX QUTYP.

Harnsgaeie npeacTaBieHus 0 IpOCTPaHCTBEHHBIX (pUrypax: napauieienune],
KyO, mpu3ma, NOUpaMuja, KOHYyC, IWIMHApP, wmap u cdepa. HMzobpaxeHue
IPOCTPAaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOIOIPaHHUKOB, LWIMHJIpA U
koHyca. Co3zaHue Mojenel IpOCTPaHCTBEHHBIX QuUryp (u3 Oymaru, MpoOBOJIOKH,
IJIACTWIIMHA U APYTHX MaTepUajIoB).

[Tonsatue oObéMa, enuHUIBI U3MepeHus o0béMa. OOBEM MPSIMOYTOJHLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3yabTaThl OCBOEHHUS MPOTPaMMbl Y4€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciia 1 BbIYUCTICHUSA

[lonumath W  NOpPaBUIBHO  YNOTPEOISTb  TEPMHHBI, CBSI3aHHBIE C
HATYpaJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

CpaBHHMBaTh M YNOPSAOYMBATH HATypajbHbIE 4YHUCIA, CpPAaBHUBATh B
MPOCTEUINX CIIy4astX OObIKHOBEHHbIE JPOOH, AECITUUHbIE APOOH.

CoOoTHOCUTh  TOYKY Ha  KOOPJAWHATHOM  (YUCJIOBOM) TIpsSIMOHM  C
COOTBETCTBYIOIIUM €W YHCIOM U H300pakaTh HATypalbHbIE YHCJIa TOYKAaMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSAMOI.

BoinonHaTe apudmeTnyeckue JEHCTBUA C HATypaJbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX CIIydasiX.

BbINONHATE MPOBEPKY, NPUKUAKY pe3ysibTara BblUUCICHUN. OKpYTriasTh

HaTypaJbHbIE YNCTIA.

PemieHue TeKCTOBBIX 32124
Pemates TekcTOBBIE 3amaun apu(PMETHUECKUM CIIOCOOOM W C TIOMOIIBIO
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OpPraHM30BaHHOI'0 KOHEYHOIO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemarp 3anmaum, cojepkaliye 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYUHBL:
CKOpPOCTb, BpEMS1, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKuE 3alMCH, CXEMbI, TaOuuLbl, OOO3HAYEHMs IpU
pELICHUH 3a/ay.

[lonb30BaTbCd OCHOBHBIMM  €IWHULAMU HM3MEPEHUS: LIEHbI, MAaccChl,
paccTOsiHUS, BPEMEHHU, CKOPOCTH, BBIpAXXaTb OJHU E€AUHMIIBI BEJIUYMHBI Yepes
IpyTHE.

W3Bnekarp, aHAIM3UPOBaTh, OLIEHWBATH MH(POPMAIUIO, MPEICTABICHHYIO B
Tabnuie, Ha CTOJOYATON [AuarpaMMe, HWHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE, UCIIOIb30BATh JAHHBIE PU PEIICHUH 3a7ad.

Harasignas reomerpust

[Tonb30BaThCS T€OMETPUYECKUMHU TOHATUSAMU: TOUYKA, IpsMasi, OTPE30K, JIyY,
YTOJ,MHOTOYTOJIbHHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh mpUMEPHI OOBEKTOB OKPYKAIOLIETO MHUpPa, HUMEIIMUX (opMy
M3YUYEHHBIX TEOMETPUUECKUX UTYD.

Hcnonbs30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJIaMU: BEPIIMHA CTOPOHA,C
MHOTOYTOJIbHUKAMH: YTrOJl, BEpIIMHA, CTOPOHA, JUWAaroHajib, C OKPY>KHOCTBIO:
panunyc, 1uaMeTp, LHEeHTp.

N3ob0paxkath H3ydeHHBIE TeOMETpHUUYECKHEe (PUTYphl Ha HEJIMHOBAHHON W
KJIeT4yaToiOymare ¢ OMOIIBIO IUPKYJIS U JTHHEHKHU.

Haxonute mIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C
MIOMOIIBIO JIMHEUKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH
3aJJaHHOTO pajJinyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa JJIsl UX
MOCTPOCHMU S, BBIUUCIICHHUS TUIOIIAAN U ITEpUMETpa.

Beraucnares mepuMerp W IUIOMIAAL KBajpaTa, IPSMOYTOJbHHKA, (QUTYp,
COCTaBJICHHBIX M3 MPSMOYTOJbHUKOB, B TOM 4HClEe (QUTYp, M300paKEHHBIX Ha
KJIeTuatonlymare.

[Tonp30BaThCS OCHOBHBIMH METPUYECKUMHU €IMHUIIAMUA U3MEPEHUS JJIUHBI,
TJTOIIAM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUNHBI Ue€pe3 APYTHUE.

Pacno3naBate mapaienenunes, KyO, HCIOJb30BaTh TEPMHUHOJOTHIO:
BEpIIMHA, peOpO TIpaHb, M3MEPCHHS, HAXOAUTh HM3MEPCHHS IapajljIcieIuIe/a,
KyOa.

Boruucnsate 00b€M KyOa, mapajuienenumnesa o 3aJaHHBIM H3MEPCHHUSIM,
MIO0JIH30BaThCS SMHUIIAMHU U3MEPEHUS 00BhEMA.

PemaTte HecHoXHBIE 3aJauM Ha H3MEPEHHE T'€OMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTYaAUSX.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPaMMBI YYeOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia v BHIYUCICHUS
3HaTh W MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3IUYHBIMUA BUAAMH YHCENT H
criocobamMu HMX 3aMKCH, MEPEeXOAUTh (€CIIM ATO BO3MOXKHO) OT OJHON (OpMBbI
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3aIIMCU YUCTIA K IPYTOH.

CpaBHMBaTh U yHOpSAAOYUBATH LIE€IbIE YKMCIIA, OOBIKHOBEHHBIE U JECATHUYHBIE
JpoOU,CpaBHUBATH YHCIIA OJJHOTO U PA3HBIX 3HAKOB.

BbInonHATe, coderas yCTHbIE M INHUCbMEHHBbIE MPUEMBI, apu(METUUYECKUE
JEHCTBUSC HATYPAJIbHBIMU U LIEJIBIMHU YUCIIaMU, OOBIKHOBEHHBIMU U JAECSITUYHBIMU
JPOOSIMU, MTOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHA YUCIIAMHU.

BBIUNCHAT 3HAYEHHsI YMCIOBBIX BBIPAKEHUM, BBIIOIHATh IPUKUIKY H
OLIGHKY pe3yJbTaTa BBIYMCICHUHN, BBINOJHATH MPEOOPA30OBAHUS YHUCIOBBIX
BBIp2XECHUITHA OCHOBE CBOMCTB apu(PMETUIECKUX JCHCTBHIA.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MNPAMOW C COOTBETCTBYIOIIUM €M
YUCIIOM W H300pakaTh 4YHCJa TOYKAMHM HAa KOOPAWHATHOM MPSAMOHM, HaXOAWUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B IPSMOYTOJIBHOW CHCTEME KOOPAMHAT ¢ KOOPAMHATAMH
9TOM TOUYKH.

OkpyryiaTh L€Jble YHUClIa U JAECATUYHBbIE APOOH, HAXOOUTh MNPUOIHMKEHUS

qucel.

YucsoBbie M1 OyKBEHHbIE BbIPAXKEHUS

[ToHumaTe U ynoTpeOsaTh TEPMHUHBI, CBSA3aHHBIE C 3alIUChIO CTEIIEHU YUCIIA,
HaxOJUTh KBaJpaT M KyO YHCJa, BBIYMCIISITH 3HAYCHUS] UYMCIIOBBIX BBIPAKCHHM,
coAepKalllruX CTETICHHU.

ITonb30oBaThCs TpU3HAKAMM JICIMMOCTH, PACKJIAIbIBaTh HATypaJbHbIC YUCIIA
Ha MPOCThIE MHOXKUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIISITH MPOMOPLUUU U OTHOIICHHS.

Ncnonb3oBaTh OYKBBI 151 0003HAUCHHS YHUCEIT TIPU 3aMHCH MAaTEMAaTHUECKUX
BBIPAXEHU, COCTABIISITh OYKBEHHBIE BhIpaKeHUs U (hOPMYJIbI, HAXOAUThH 3HAYCHUS
OYKBEHHBIX  BBIPAXCHUW, OCYIICCTBISAS  HEOOXOAWUMBIC  TOJCTAHOBKH U
npeoOpa3oBaHusl.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TekcToBbIX 32124

Pemats MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4u apU(PMETHUECKUM CTIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, IPONOPIHMOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMH, PEIIaTh TPX OCHOBHBIE 33]1a4l Ha IPOOU U MPOLICHTHI.

Pemate 3amaum, cojepskalue 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTh, BpeMsi, OO0BbEMa pabOThl, HCHOIB3YyS apUPMETUUECKUE
NEUCTBUS, OLIGHKY, HPUKUIKY, T[OJb30BAaTbCS  €IUHULAMU  W3MEpPEHUs
COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHHUSI 10 YCIOBHUIO 33JaUH.

W3Bnekats wHbOpMaIMiO, TPEACTAaBICHHYIO B TaOIWIax, Ha JIMHEWHOM,
CTOJIOYATON WM KPYroBOW JuarpaMMax, WHTEPIPETUPOBATH IMPECTABICHHbBIC
JTaHHBIE, UCIIOJIB30BATh JAHHbBIC MPU PEIICHUHU 3a]1a4.

[IpencraBisaTh UHPOPMAIUIO C TTIOMOIILIO TAOJINII, JIMHEHHON U CTOJOYATOM
JIAarpamM.
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Harasanas reomerpus

[TpuBoauTh mpUMeEpsl OOBEKTOB OKPYKAIOIIETO0 MHUpPa, UMEIoIUMX (opmy
U3YYEHHBIX T€OMETPHUYECKHX IUIOCKMX M MPOCTPAHCTBEHHBIX (PUTYp, TPHUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYD.

N300pakaTh ¢ TOMOIIBIO LHMPKYJS, JIMHEWKH, TpaHCIOpTUpa Ha
HEJIMHOBAaHHOM M KJIETYaTol OyMare U3y4YeHHbIE IUJIOCKUE T'€OMETPUUYECKUE
burypsl 1 KOHQUTYpAITMH, CHMMETPUYHBIC (DUTYPBHI.

[lonb3oBaTbCcs  rEOMETPUUECKUMHU  TMOHSATUSIMU:  PABEHCTBO  QUTyp,
CUMMETpHUSI, HCMOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPHHU.

HaxoauTes BeTMYMHBI YIJI10B U3MEPEHHUEM C MIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YTJIBI 3aJaHHOM BEJIUYMHBI, TOJIb30BATHCS MPU PEIICHUM 33Jad IPagyCHOU Mepou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYNION YTJIBI.

Bpaucnare 1nuHY JIOMAaHOW, NMEPUMETP MHOIOYTIOJIBHHKA, ITOJb30BAaThCS
€AUHULAMU W3MEPEHUs JUIMHBI, BBIpAXaTb OJHUA E€AWUHULBI W3MEPEHHUS JJIUHBI
yepes IpyTHe.

Haxomute, ncnomnb3ys 4epTERHbIE HHCTPYMEHTBI, PACCTOSIHUA: MEXIY ABYMs
TOYKAaMH, OT TOYKH 110 NPSIMOMU, JUIMHY IIyTU HA KBAJAPATHOU CETKE.

Boruncnate miomiane  Quryp, COCTaBIEHHBIX U3  MPSMOYTIOJIbHHUKOB,
UCIONIBb30BaTh  pa30WeHue Ha MPSMOYIOJbHUKM, Ha paBHblE (UTYPHI,
JOCTPauBaHUE [0 MPAMOYIOJIbHUKA, II0JIb30BATbCA OCHOBHBIMU €AUHULIAMU
U3MEpEeHUs IUIOLAAN, BBIpaXKaTb OJHU EIUHULIBI HM3MEPEHUs IUIOLIAAU 4Yepes
JIpyTue.

Pacno3naBaTe Ha MOAENSIX M HM300paXEHUSX MUPAMUIY, KOHYC, LUIUHAD,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0Opaxkath Ha KjieTUaToM Oymare NpsMOYToJIbHBIN Mapasyieaenumne/.

Boruucnsate 00bEM MPSAMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, moib30BaThCs
OCHOBHBIMH €IUHHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemrare HecnokHbIE 3a7a4M HAa HAXOXKIACHUE T€OMETPUYECKUX BEIUYMH B
MIPAKTUYECKNUX CUTyalUsX.
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TEMATHYECKOE

INJIAHUPOBAHUE
5 KITACC
HaunmenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BUJIBI DIIEKTPOHHBIE
(Tembl) Kypca 4acoB COZIEPIKAHUE NEeATEIbHOCTH 00YyUYaroIIuXCs (rmucpoBbIe)
o0Opa3oBarebHbIe
pecypcel

Ha’fypaJIBHLIG YHCIIa. 43 | Jlecaruunas Yurarh, 3aNHCLIBATH, CPABHUBATH ﬁgggﬂiﬁ;iﬂﬁn £4131ce

JlelicTBUs C HATYpaJIbHBIMU cucrema HaTypaJbHbIE YHCIIA; MPeAIaraTtb u

qHCIIAMA cuncieHud. Psng 00CyKIaTh CIIOCOOBI
HaTypaJIbHBIX ynopsiaounBanus yucen.M3o0paxkarb
quces. KOOPAMHATHYIO MPAMYI0, 0TMe4YaTh
Harypanbnabii YyClia TOYKaMH Ha KOOPAWHATHOMN
psn.Yucno 0. pAMOM, HAXOAUTh KOOPAUHATHI
Harypanbhubie TOYKH.
YyyciaHa HccaenoBars cBOMCTBA
KOOpPJAWHATHOM HaTypajbHOTO psifa, urcen 0 u lnpu
IPSMOM. CJII0KECHUU U YMHOXXEHUMU.
CpaBHeHue, Hcnonb3oBaTh NPaBUJIO0 OKPYIJIEHUS
OKpYTJICHHE HaTypaJbHBIX YyKcell. BBIMOJIHATH
HaTypaJbHbIX apupmMeTHYecKue 1eHCTBUS C
quces. HaTypaJbHBIMUUYNCIIAMU, BBIYUCISATH
ApudmeTrueckrue| 3HaYCHHUS YHUCIOBBIX BBIPAKCHHI
IEHCTBUSA CcO CKOOKaMH U 0€e3 CKOOOK.
C HATypaJIbHBIMU | 3anmMcbIBATH NPOU3BEJICHUE B BUJIE
YUCTIAMU. CTEICHH, YUTATh CTEIECHHU,
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[TepemecTuTensHOE
1 COYETATEIBHOE
CBOMCTBA CJIOKECHHUS
Y YMHOXEHUSI,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHUS.
Jenurenu u
KpaTHBIC YUCIIA,
Pa30KEeHUE Yucia
Ha MHOXXHUTEIIH.
Jlenenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YHCIIA.
[Ipuznaku
IETAMOCTH Ha 2, 5,
10, 3, 9.

Crenenb ¢
HaTypaJbHBIM
ITOKAa3aTeJIeM.
Yucnoselie
BBIPAKCHUS,
MOPSIOK IEUCTBUM.
Penienune TekCTOBBIX
3a71a4 Ha BCe
apupMeTHIecKue

U MPUMEHATH MPaBUJia
npeoOpa3oBaHUs YUCITOBBIX
BBIPA)KEHUI Ha OCHOBE CBOWCTB
apu(MeTHYECKUX JEHCTBUIA.
HccaenoBath uncioBbie
3aKOHOMEPHOCTH, BBIIBUTaTh U
000CHOBBIBATH FHIIOTE3bI,
dpopmyampoBaTsb 00001IEHNS U
BbIBO/bI 110 PE3YyJIbTaTaM
MPOBEAEHHOTO UCCIICIOBAHMS.
DopMyJHPOBATH
omnpeesIeHUs ICIUTEIS U
KpaTHOT0, HA3bIBATh
JEJTUTEN U KpaTHbIC YUCIIA;
pPacmo3HaBaTh IIPOCTHIEC U
COCTaBHbIC YHUCJIA,;
(¢popmysupoBaTh H
NPUMEHSTH NPU3HAKH
nenuMmoctH Ha 2, 3, 5, 9, 10;
NPUMEHSTh AJITOPUTM
Pa3JIOXKEHHUS YHCIIa HA

MPOCTHIE MHOKHUTEIIH;
HAXOUTb OCTATKU OT

JIEJICHUS U HETIOJTHOE

YacTHOE.

Pacno3naBarthb

WCTUHHBIC U JIOKHBIC
BBICKa3bIBAHUSIO

HaTypaJIbHBIX YUCIIaX,
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NPUBOJAUTH IPUMeEPHI

u

KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUHM O CBOMCTBAX
HaTypaJbHBIX YUCEIL.
KoncrpyupoBathb
MaTreMaTH4YecKHe NMpeai0KeHsl
C TIOMOIITBIO CBSI30K «H, KA,
«ECJH..., TO...».

PemaTth TeKCTOBBIC 334U
apu(pMETUIECKUM CIIOCOOOM,
HCIO0JIb30BATH 3AaBUCUMOCTH
MEXKTy BEIMUUHAMU (CKOPOCTh,
BpEMSI, PACCTOSIHUE; 1ICHA,
KOJINYE€CTBO, CTOUMOCTb U JIp.):
AHAJU3HPOBATH U OCMbICJIUBATD
TEKCT 3aJlauu,
nepegopmMyIMpoBaTh YCIOBHUE,
HU3BJIEKATb HEOOXOUMEBIC
JaHHbIC, YCTAHABJIUBATD
3aBUCUMOCTH MEXIY
BEJIMYMHAMH, CTPOUTH
JIOTUYECKYIO IETIOUYKY
pacCyXJIeHUU.

MoaeaupoBaTh X0 PELICHHS
3a1a4¥ C TOMOIIBIO PUCYHKA,
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JIENCTBUS,
Ha JIBHOKCHHC U
MOKYTIKH

CXEMBbI, TaOJIUIIBI.
IIpuBoauTH, pa36UpaTh,
OLIEHUBATb PA3JINIHBIC
pelIeHus,3aMICH PEIICHUI
TEKCTOBBIX 3aja4.
Kpurtnuecku

OlLIEHUBAThH

IIOJTy4YEHHBIN

pe3yJbTar,
OCYIIEeCTBJIATH
CaMOKOHTPOJIb,

pOBEpPsisd OTBET Ha
COOTBETCTBHUE

YCJIOBUIO, HAXOAUTh
OIITHNOKH.

PemaTh 3a1aun ¢
TOMOIIIBIO TIepedopa Beex
BO3MO>KHBIXBapHAHTOB.
3HAKOMUTBHCS ¢ HCTOPHUEH
pa3BUTHS apuPMETHKN

Harnsanas reomerpust.
JIvHMM Ha TIIIOCKOCTH

12

Touka, npsimas,

OTPE3O0K, JIyY.
Jlomanagd.

HN3mepenue niavHbI

Pacno3naBaTh Ha yepTexax,
PUCYHKAaX, ONIUCHIBATD,

UCIIOJIb3Ys TEPMHUHOJIOTHIO, U
U300paxkaTh C MOMOIIbIO
YepTEKHBIX HHCTPYMEHTOB:
TOYKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, JIOMaHYI0, OKPY>KHOCTb.

bubommoreka [JOK
https://m.edsoo.ru/7f4131c
e
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OTpe3Ka,

MCTPHYCCKHUC

CANHUIIbI
HN3MCPCHUA IJINHBI.

OKpY»XHOCTB U KpYT.

[IpakTnueckas
pabota
«IlocTpoeHnue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTpBIU, TYTION U
Pa3BEPHYTHIN YIVIBI.

N3mepenne yrios.

Pacno3naBaThb, NpUBOAUTH
npuMepbl 0OBEKTOB PEATTLHOTO
MUpa, UMEoIINX hopmy
U3YyYEHHBIX QUTYD, OLIEHUBATH
ux

JIMHEWHBIE PA3MEPHI.
Hcnoab30BaTh JIMHEUKY U
TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISl TIOCTPOCHUSI M U3MEPEHUS:
U3MEPATH JUINHY OTPe3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K
3aIaHHOM JIJIMHBI, YTOJ,
3aJJaHHOM BEJIUYUHBI;
OTKJIAJAbIBATH [IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh
3aJaHHOTO painyca.
N300paxath KOHPUTYpauu
T€OMETPUUYECKUX PUTYD

U3 OTPE3KOB, OKPYKHOCTEU, UX
4acTel Ha HEJTMHOBAHHOU U
KJIeTYaTol Oymare; mpeajiarathb,
ONMCHIBATH U 00CY:KIaTh
Croco0bl, AJITOPUTMbI
OCTPOEHHUS.

Pacno3naBaTh ¥ n300paxkarh Ha
HEJIMHOBAaHHOU U
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[IpakTnueckas
pabora
«ITocTpoenne
yIJI0B»

KJIeTYaTol OyMare mpsiMomu,
OCTpBIU, TYTIOM,
Pa3BEPHYTHINYTIIBI,
CPaBHMBAThb YTJIbI.
Bb14ucJasaTh 1JIMHBI OTPE3KOB,
JIOMaHBIX.

IHonuMmarthb u
HCIO0J1b30BATh NPH
pelIeHnH 3a1a4
3aBMCHMOCTH MEXY
€AMHULIAMU METPUYECKOU
CUCTEMBIMED; 3HAKOMHThCS
C HEMETPUYECKUMU
CUCTEMaMHU Mep; BbIPAXKATh
JUIMHY B pa3JIMYHbIX
eAMHUIAX U3MEPEHHUS.
HccaenoBath Gurypsl u
KOH(UTypalvu, UCTIOJNIb3YsI
U (POBBIE PECYPChI
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OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBunbpHbIe
1 HETMIPaBUJIbLHBIC
npoou. OCHOBHOE
CBOMCTBO JIpo0Hu.
CpaBHeHue 1poOei.
CnoxxeHue u
BBIYMTAHHC
O0OBIKHOBEHHBIX
npobeii. CmeranHas
TpoOb. YMHOXKEHHUE
U JIeJICHUE
OOBIKHOBEHHBIX
Ipo0eif; B3auMHO-
oOpaTHbIe 1poOu.
PenieHune TeKCTOBBIX
3a/1a4, CoAepKaIIuX
npoou. OCHOBHBIE

MopaenaupoBaTthb B rpagueckoi,
npeaMeTHou dhopme,

C OMOIIIbIO KOMITBIOTEPA
MOHSITHUS U CBOWCTBA,
CBSI3aHHBIEC OOBIKHOBEHHOM
JpoOBbIO.

YuTaTh U 3aNIUCHIBATD,
CPaBHMBATBL OOBIKHOBEHHbIE
IpoOu, peaiaraThb,
000CHOBBIBATH M 00CYKIATH
CI0CO0bI YIIOPSATOYMBAHUS
TpoOeii.

N3006paxkaTh OOBIKHOBEHHBIC
TpoOU TOUYKAMHU

Ha KOOPJAWHATHOMN MPSMO;
HCM0Jb30BATH KOOPIMHATHYIO
IPSIMYIO JIJIE CPAaBHEHUS JIPOOEH.
DopMyJIMPOBaTh, 3aNIUCHLIBATD
¢ MOMOIIbIO OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOM ApOOH;
HCMO0JIb30BATh OCHOBHOE
CBOMCTBO JpoOH JJIst
COKpatieHust 1pooei u
pUBEACHUS APOOH K HOBOMY
3HAMEHATEJIO.

IIpeacraBasiTh CMEIIAHHYIO
JIpoOb B BUIC HETIPABUIILHOMN U
BBIJICJISATH 1IETYI0 YacTh YUCTIa U3
HETMPaBWIHLHOUN IpoOH.

bubimoreka [JOK

https://m.edsoo.ru/7f4131c
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BoinosHaTs apudpmernyeckue
JAeHCTBUSA

C OOBIKHOBEHHBIMU JPOOSIMU;
NPUMEHATH CBOMCTBA

3a/1a4M Ha JIPOOH.

[Ipumenenue OykB
TUTSI 3aTTUCH

MaTeMaTHYECKUX
BBIPAKCHUU U

MPEIOKEHUMN

apu(METHICCKHUX JTCHCTBHUMA IS
panoHaIM3aluu

BBIUMCIICHUH.

BBINOJIHATH NIPUKHUAKY H
OLICHKY PE3yJbTaTa BEIYUCIICHNUM;
NpeaIaraTb ¥ NPUMEHATH

NPUEMbI IPOBEPKU BHIYUCIICHUM.

IMpoBoauTh HCCICTOBAHUS
CBOMCTB JIpo0eii, onupasch
Ha YHCJIOBBIE KCIIEPUMEHTHI (B
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TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3naBaTh UICTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMeEPHI
Y KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHU M.

PemaTh TeKCTOBBIE 33/1a4H,
coJiepkaliue IpoOHbIe JaHHBIE, U
3a/1a4M Ha HAXOXKIECHUE YacTU
L[E€JIOT0 U LIEJIOr0 IO €0 YacCTH;
BbISIBJISITH HX CXOACTBA M
pa3Jan4vus.

MogaeaupoBarh X0 pEIICHUSA
3a7ja4¥ C TOMOLIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3doupars,
OLIEHUBATb PA3JIMYHBIE PELICHUS,
3aIACH PEIICHUNA TEKCTOBBIX
3a7ad4.

Kpurnuecku onieHuBaTh
MOJTyYE€HHBIN PE3YJIbTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb,
IIPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBUIO,
HAXOUThb OIIHUOKH.
3HAKOMHUTBHCH ¢ HCTOPHUEH
pa3BUTHS apuPMETHKN
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Harmsannas reomerpust. 10 MHOrOyroJibHUKHU. OnuceiBaTh, HCNOJB3YS bubmoreka [IOK
TepMHHOJIOTHIO, m306paxars,  NttPs//m.edsoo.ru/7f4131c
e
MHOrOyroJIbHUKH! YeThIpEXYTOBHUK, C IIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U OT PYKH,
NPSIMOYTOJIbHUK, MOJIETUPOBATh U3 OymMaru
MHOT'OYT'OJIbHUKH.
KBaJpar. IIpuBOoAUTHL NPUMeEPHI OOBEKTOB
peaIbHOr0 MUpPA, UMEIOIIUX
[IpakTnueckas dbopMy MHOTOYTOJIbHUKA,
MIPSIMOYTOJIbHUKA, KBAJIpaTa,
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pabota
«IlocTpoenne
IPSAMOYTOJIbHUKA

C 3a/IaHHBIMU
CTOpPOHAMU

Ha HEJIMHOBAaHHOM
Oymare.
TpeyroyibHUK.
IInmomane n
IEpUMETP
IPSIMOYTOJIBHUKA U
MHOT'OYT'OJIbHUKOB,
COCTABJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€UHULIBI
U3MEpEHUS
TJIOILIATH.
[Tepumerp
MHOT'OYTOJIbHHKA

TPEYTOJIbHUKA, OLICHUBATH UX
JIMHEWHBIE Pa3MEPBI.
BbI4uCasITh: IEPUMETP
TPEYTOJIbHHUKA,
IPSMOYTOJIbHUKA,
MHOI'OYT'OJIbHUKA; TUIOIIA/b
IPSAMOYTOJIBHHUKA, KBaJpaTa.
HN3o0paxkarb
OCTpPOYTOJIBHBIE,
IPSAMOYTOJIBHBIE U
TYHOYTOJIbHBIE
TPEYTOJIbHUKHU.

CTpouTh Ha HEJTMHOBAHHOM U
KJIeTYaToOl Oymare KBajpaT u
IPSMOYTOJIBHUK C 3aIaHHBIMHU
JUIMHAMH CTOPOH.
HccaenoBath cBOMCTBA
NPSAMOYTOJIbHHAKA, KBaApaTa
IYyTEMIKCIIEPUMEHTA,
HaOJII0/ICHUS], U3MEPEHUS,
MOJENUPOBAHUS; CPABHUBATH
CBOMCTBA KBaJpara u
IPSAMOYTOJIbHHKA.
KoncTpyupoBars

MATCEMATHICCKHE NTPECAI0KCHUA
C IIOMOIIBIO CBA30K ((HGKOTOpBIﬁ)),

«1ooon». PacmosHaBarhb
WCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUA O
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MHOT'OYT'OJIbHUKAX, IPUBOIAUTH
NPUMeEPbI U KOHTPIPUMEPBHI.
HccaenoBaTb 3aBUCUMOCTD
IJIOIIAIA KBAJpaTa OT JJINHBI
€ro CTOPOHBL.

Hcnoab3oBaTh CBOMCTBA
KBaJpPaTHOMU CETKH IS
nocTpoeHusipuryp; pasonBarb
IPSIMOYTOJIBHUK Ha KBaJIpaThl,
TPEYTOJIbHUKH; COCTABJIATH
(Gurypsl U3 KBaipaToB U
IPSIMOYTOJIbBHUKOB M HAXO/AUTh
UX IUIOIIA]lb, pa30uBaTh (PUTYpPHI
Ha MPSIMOYTOJIbHUKY U KBaJIPaThI
Y HaXOJIUTh UX IIOLIA/b.

Bbipaxats BETUUMHY IUIOMIAINA B

PAa3IMYHbIX €AUHULIAXU3MEPEHHUS
METPUYECKOU CUCTEMBI MED,
IMOHMMATh U UCIOJb30BATH
3aBHUCUMOCTH MEXKIY
METPUYECKUMHU €IMHULIAMU
WU3MEPEHUS TUTOLIAN.
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3HAKOMHTBHCS ¢ IPUMEPaAMK
NPUMEHEeHUs TUIOAIU U
NEepUMETPa B IPAKTHUECKUX
cutyanusx. Pemars 3agaun

U3 peajbHOM KU3HU, PeAJIaraThb
H 00CY:KIaTh pa3jinyHbIe
cnoco0bl penieHus 3aaa4y
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JleCATHYHEIE IpOOH 38 Jlecartnunas 3anuch | IIpeacTaBisiTh JeCATUUHYIO bubmoreka [IOK
npobeit. CpaBHeHHE | JIpoOb B BUJIE OOBIKHOBEHHOM, https://m.edsoo.ru/7f4131c
JIECATUYHBIX YHTATH U 3aNMCHIBATD, e
TpOOeH. CPaBHUBATH JICCATUYHBIC TPOOH,
JlencTBus npeaiaraTb, 000CHOBbIBATH U
C JECSITUIYHBIMU 00CyK1aTh CIOCOObI
JIPOOSMHU. YIOPSIIOUMBAHUS IECITUIHBIX
Okpyriienue Ipo0Oeit.
JECATUIHBIX HN300paxkaTh 1eCATUYHBIC
poOeii. JpoOu TOYKaMH Ha

Pemenue TEKCTOBBIX | KOOPAMHATHOUIIPSMOW.
3aja4, cojepikamux | BbIABJIATH CXOACTBA U
npoou. OCHOBHBIC pa3auyMs paBuil

3a1a49M Ha Ipoou apu(METUIECKUX ICUCTBUH C
HaTypaJIbHBIMHU YUCJIAMU U
NECATUYHBIMU APOOSMU,
OOBSICHATD HX.
BbinoaHars
apuMETHICCKHUE TCHCTBUS
C ACCATUYHBIMUIPOOSIMU;
BbINOJIHATH NPUKHAKY H
OLIEHKY pe3yJibTaTa
BBIYMCJICHUU.

IIpumensars

CBOICTBA
apu(pMETHIECKUX
JIIEUCTBUUUIA
paloHaIUu3aluu
BBIYMCJICHUU.

30




IIpuMeHATH PaBUJIO
OKPYIJIEHUS JIECATUYHBIX
npooeii. IlpoBoanTh
HCCJIe[IOBAHMS CBOMCTB
JNECATUYHBIX IpOoOeH,
OTMPASICh HA YNCIIOBBIC
AKCIIEPUMEHTHI (B TOM YHUCIIC
C TIOMOTIIHIO

KOMITBIOTEPA),

BbIIBUTATh THNOTE3bI
UTIPUBOIUTH UX
000CHOBaHWUSI.
Pacno3HaBaTh UCTUHHBIE U
JIO’)KHBIE BBICKA3BIBAHHUS

0 Ipo0sX, MPUBOAUTH MPUMEPHI

¥ KOHTPIIPUMEPHI, CTPOUTD

BBICKA3bIBAHUA 1 OTpULIaHUA

BBICKA3bIBAHMIA.
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Pemathb TEKCTOBBIE 3a7a4H,
cojieprkaiiue IpoOHbIE TaHHBIE, U
Ha HaXO0KJICHUE YaCTH LEJI0r0 U
LIEJIOTO IO €r0 YaCTH; BbIAABJIATH
HX CXOJCTBAa U Pa3Iu4usl.
MoaeanpoBaTh X0/ peIIEHUs
3a/1a4y C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTtsb, pa3zoupars,
OLICHUBATDb PA3JINYHbIE
pELIEHNs], 3aIIMCH PEIIECHAN
TEKCTOBBIX 3a/1a4.

OnepupoBathb 1poOOHBIMU
YUCJIAMU B PEAIbHBIX )KU3HEHHBIX
CUTYyaLUX.

Kpurnyecku oueHuBarhb
IIOJIyYEHHBIN PE3YIbTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb,
IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO,
HAXOJIUTH OLIHOKH.
3HAKOMHMTBCH ¢ HCTOPHEH
pa3BUTHS apuPMETHKN
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Harmsannas reomerpust.
Tena u Gpurypsl
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3obOpaxenue
MHOT'OTPAHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeI.
[IpsAMOyToJIBHBIN
napajuieieunen,
ky0. Pa3BépTku kyOa
U Tapajuielienunesa.
[IpakTnueckas
pabota «Pa3BépTka
KyOay.

O06BEM KkyOa,

Pacno3HaBaTh Ha yepTeKax,
PHMCYHKAX, B OKPYKal0lleM
MHPpe IPSIMOYTOJIbHBIN
napasuienenunes, Kyo,
MHOTOTPAHHUKH, ONMUCHIBATD,
HCIO0JIb3YS TEPMHHOJIOTHIO,
OLICHUBATb JIUHEHHBIC PAa3MEPBI.
IIpuBOoAUTH NPUMeEPHI OOBHEKTOB
peaTbHOr0 MUPA, UMEIOIITUX
(opMy MHOTOIpAHHHKA,
IPSAIMOYTOJILHOTO
napajienenurneaa, Kyoa.
MN300paxath Ky0 Ha KIeT4aTON
Oymare.

HUccaenoBathb cBOiicTBA

Ky0a, MpAMOYTOJILHOTO
napajjiesenunena,
MHOTOTPAHHUKOB, UCIIOIL3YS
Mojenu. Pacnmo3zHaBathb u
U300pakaTh pa3BEPTKU Kyda

U napajuiesienunesa.
MopaeanpoBarhb Ky0 u
napajieenunean3 OyMmara u
MPOYUX MATEPUAIIOB,
00BSCHATH CNOCO0
MOJICTTUPOBAHUSI.

bubimoreka [JOK

https://m.edsoo.ru/7f4131c
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MPSAMOYTOJIBHOTO
napajulesenunesa

Haxoaurs n3zmepenus,
BBIYUCJATH [JIOIIA/Ib
OBEPXHOCTH;00bEM KyOa,
IPSIMOYTOJIBHOTO
napajiesenune1a; uccjaeI0BaTh
3aBHCUMOCTBb 00BhEMa Ky0a oT
JUTMHBI €ro pedpa, BbIIBUTATH
000CHOBBIBATH TMIIOTE3Y.
Ha0uaroaaTs 1 npoBOauTH
AHAJIOTHH MEX]TY
MOHATUSMUILIONIAINA U

00béMa, IepuMeTpa u

IUIOIIAIM TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U
JIOKHBIC BHICKA3bIBAaHUS

0 MHOTOTPaHHHUKAX, NPUBOAUTH
npuMepsbl U KOHTPIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS U
OTpUIIaHH BHICKa3bIBAHUN.
Pemiats 3a1a4um U3 peasibHON
KU3ZHU
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[ToBTOpeHune u 0000IICHIE

10

IloBTOpEHHE
OCHOBHBIX IOHATHHU
1 METOJIOB Kypca

5 kitacca,
0000111eHE 3HAHNI

Bpruucasite 3Ha4YCHUS
BBIPAKEHUH, COJEPHKAIINX
HaTypaJbHbIC YHCIIA,
OOBIKHOBEHHBIE U JICCATUYHBIE
JpOOU, BBITIOJTHATH
npeoOpa3oBaHus YUCEN.
Briouparh cnocod
CpaBHEHUS YHCE,
BBIYMCJICHUH,

NPUMEHSTH CBOMCTBA
apuMeTHIECKUX

JNIEUCTBUN JUIA
palnroHAIN3alUN
BBIUHCIICHUM.

OcyumecTBJIATh CAMOKOHTPOJIb
BBIITOJTHAEMBIX JICUCTBUU U
CaMOMPOBEPKY pe3yJibTaTa
BBIYHCIICHUH.

Pemathb 3agaum u3 peaabHOU
KU3HU, IPUMEHSATH
MaTeMaTH4ecKHe 3HAHUS IS
peleHus 3a1a4 u3 Ipyrux
y4eOHBIX MPEAMETOB.

Pemiats 3ap1a4m pasHbIMHU
crocooamm, CpPABHMUBATD -
CIoco0bl pelIeHus 3a1a4H,
BbIOMPATh PALMOHAJIbHBIH
Crocoo
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OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

170

6 KIIACC

HaumeHnoBanue paznena
(Temsl) Kypca

KommuectBo
4acoB

OcHOBHOE
CoJIepKaHue

OCHOBHBIE BUJIbI
JESATeTLHOCTH
00yYaroImMXcst

DneKTpoHHBIE (IU(POBBIE)
o0Opa3oBaTellbHbIE PECYPCHI
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HatypanbHble uncna

30

Apudmerndeckue
JEeHCTBUSA

C MHOT'O3HAaYHBIMH
HaTypaJIbHBIMHU
ypciaamMu. YucioBele
BBIpaKEHUS,
MOPAJIOK JIEUCTBU,
HCIIOJIb30BaHHE
cko0ok. OkpyrieHue
HaTypaJbHbIX YHCEIL.
JlenuTenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OoOIIMH JEeUTEND U
HauMEHBIIIEe 00I1Iee
KpaTHOE.

J1enuMoCTh CyMMBI U
IPOU3BEICHUS.
Henenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3aJ1a4

BoinosHaTs apudpmernyeckue
AelCTBUSA C MHOTO3HAYHBIMU
HaTypaJIbHBIMU YHCIIAMH,
HAXOUTh 3HAYEHUS YHCIIOBBIX
BBIPQXEHHM cO CKOOKaMu 1 6e3
CKOOOK; BBIYHCJISATH

3HAYeHUsl BbIpAXKCHUI,
COJICpIKAIIUX CTEIICHHU.
BbINOJHATH NPUKHUIAKY U
OLIEHKY 3HAYEHUI YUCIIOBBIX
BBIPAKCHUM, IPUMEHATH
NPUEMBI IPOBEPKHU pe3yiIbTaTa.
Hcnoab3oBath npu
BbIYNCJIEHUSIX
MEPEMECTUTEIILHOE U
COYETATEIbHOE CBOMCTBA
CJIO’KEHUSI U YMHOKEHUS,
pacnpeaenuTeIbHOE CBOMCTBO
YMHOXEHHUS OTHOCUTEIILHO
CJIO’KEHHUSI, CBOMCTBA
apu(pMETUYECKUX TCUCTBUM.
HccaexoBaTh 4ucCIOBbIE
3aKOHOMEPHOCTH, TPOBOJAUTH

YU CJIOBBIE SKCIIEPUMEHTHI,
BbI/IBUTaTh U 000CHOBBIBATH
THIIOTE3bI.

@®opMyJTHPOBATH ONpeieIeHUs
JeUTENS U KPaTHOTO,
HAUOOJIBIIETO OOIIETO AEIIUTEIS

bubimoreka [JOK

https://m.edsoo.ru/7f414736
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Y HauMEHBIIEro 001Iero
KpPaTHOTO, MPOCTOTO U COCTABHOTO
YUCEIT; UCTIOIb30BATh ATUIIOHSATHUS
IIpU peLlICHUH 3a/1ay.
IIpuMeHSATH aJIrOPUTMBI
BBIYHCIICHUS] HAaUOOJIBIIIETO
0011IeTOETUTENS] 1 HAUMEHBIIIETO
00111eT0 KpaTHOTO JIBYX YHCEl,
ANTOPHUTM PA3JIOKECHUS YHCIIa Ha
MIPOCTHIE MHOYKUTEIH.
HccaenoBarhb ycnoBus
neauMocTd Ha 4 u 6.
HccnenoBathb, 00CyKIAaTD,
(opmympoBaTh U
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000CHOBBIBATH BbIBO/ O
YETHOCTU CyMMBI, ITIPOU3BEICHUS:
JBYX YETHBIX YHCEJ, ABYX
HEUYETHBIX YHCJIIE, YETHOTO U
HEYETHOTO YHCEl.
HccaenoBaTrhb cBOMCTBa
JETMMOCTH CYMMBI U
MIPOU3BEICHUAIUCEIL.
IIpuBOAMTH NPUMEPBI YKCEI C
3aJlaHHBIMH CBOMCTBaMH,
pacno3HaBaTh BEpHbIE U
HeBEPHbIE YTBEPKICHUSA

O CBOMCTBAX 4ucell,
ONPOBEPraTb HEBEPHbBIC
YTBEPKACHUAC TOMOUIBIO
KOHTPIPUMEPOB.
Koucrpyuposartsp
MaTeMaTHYeCKHUe MPeNI0KEeHUS
C MOMOIIBIO CBSI30K «H,
CUJIN», «ECIH. .., TO...».
Pematb TEKCTOBBIE

3aJ1a4M, BKJIIOYAKOIIUE

MIOHATHUS ACIUMOCTH,
apupMeTHIECKUM

CII0co00OM, HCHOIb30BaTh
nepedop BCeX BO3MOIKHBIX
BAPUAHTOB.

MopaeanpoBarb X0/ peLICHUs
3a7]a4M C MOMONIBIO PUCYHKA,
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CXEMBbI, TAOJIHIIBI.

IIpuBoauTH, pa306UpaTh,
OLICHUBATb PA3JIUYHBIC PELICHUS,
3alMCH PELIEHUN TEKCTOBBIX
3aaad.

Kpurnyecku oneHuBaTh
IIOJIyYEHHBIN PE3YNbTaT,
HaXOJAUTHOIIMOKHU, OCYIIECTBISATh
CaMOKOHTPOJIb, IPOBEPSIST OTBET
Ha COOTBETCTBUE YCIOBHIO

Harnsanas reomerpus.
[IpsiMbIe HA TIIIOCKOCTH

[TepniennuKyisipabIe
psIMBIE.
[TapayutenbHbie
IIpsIMBIE.
Paccrosnue mexny

Pacno3naBarth Ha yepTexax,
PUCYHKAX CIy4au B3aUMHOTO
PaCIONOKEHUS IBYX MPSIMBIX.
HN300paxkath ¢ NOMOLIBIO
YepPTEKHBIX HHCTPYMEHTOB
HA HEJIMHOBAHHOM Y KJIETYATOMN

buomorexka [JOK

https://m.edsoo.ru/7f414736
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OyMmare JiBe repeceKaronmecs
npsiMbIe, JIBE NTapaJlJieIbHbIC
psIMbIE, CTPOUTH MPSMYIO,

IByMs TOUKaMH,
OT TOYKH JI0 MPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

NEPIEHANKYJIIPHYIO JaHHOM.
IIpuBoauTH NpUMeEPHI
NapaJuIeIbBHOCTH U
NEPIIECHINUKYJIAPHOCTH MPAMBIX
B [IPOCTPAHCTBE.
PacniozHaBars B
MHOI'OYTI'OJIbHUKaX
NIEPIICHAUKYJIAPHBIE U
I1apajuliesIbHbIE CTOPOHBI.
HN300paxkaTh MHOTOYTOJIBHUKH
C MapaJUIEIbHBIMU,
NEPIEHINKYJIIPHBIMA
CTOPOHAMH.

Haxoaurtsb paccrosiHue MEXIY
JIBYMs TOYKaMH, OT TOYKH J10
NPSAMOM, JUIMHY ITyTH Ha
KBAJIpaTHOW CETKE, B TOM YHCJIE
UCTOJIB3Ysl LIU(PPOBBIE PECYPCHI
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Jpoou 32 OOBIKHOBCHHAs CpaBHuBaTh u ynopsinounsarp  [promoreka [IOK

1po0b, OCHOBHOE 1po6H, BLIGHPATH CII0CO0 https://m.edsoo.ru/7f4147

CBOKCTBO Jpo0H, CpaBHEHUS APOOCH. 36

COKpalleHue Apo0ei. IIpeacraBasiTh AECATUYHBIE

CpaBHenue u JpoOHU B BUJI€ OOBIKHOBEHHBIX

yHopsA09MBaHUC npo0Oel 1 OOBIKHOBEHHBIC B BHJIC

Apooeii. JIECATUYHBIX, HCII0JIb30BATh

HecaTuunbie 1podu JKBUBAJICHTHbIE NPEACTABICHUSA

1 METpUICCKasd JIPOOHBIX YUCEI MPU UX

cucrTema Mcep. CPaBHEHUH, IIPU BBIYHCIICHUSAX.

Apudmernueckue Hcnoap30BaTh JcCITHYHBIE

JeUCTBUS poOu Tpu mpeoOpa3zoBaHuU

C OOBIKHOBCHHBIMH BEJIMYUH B METPUUYECKOU CUCTEME

U JIECATUYHBIMHA Mep.

APOOSIMH. BeinosHATHL apudgmMeTnyecKue

OTHOILIIEHHE. neicTBus

JleneHue B JaHHOM C OOBIKHOBEHHBIMU U JIECATUYHBIMU
TPOOSIMHU.

Bbruucasitb 3Ha4YCHUS BBIPAKEHUN,
CoJIepKaIuX OOBIKHOBEHHBIC U
JECATUYHBIC POOH, BHITIOTHSITh
npeobpa3oBaHus IpooOeH,
BbIOUPATH CNIOCO0, MPUMEHSATH
CBOIiCTBAa apU(PMETUUECKUX
JNIEUCTBUH U PALMOHAIU3ALUU
BBIYMCJICHUU.

CocTraBjsiTh OTHOIICHUS U
MPOTIOPLIUU, HAXOAUTH
OTHOIIICHUE BEJINYMH, ICJIUTh
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BCIIMYMHY B IaHHOM
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OTHOIIICHUH.
MacmTa0,
MIPOTIOPIIUSL.
ITonATHEe npoueHTa.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIIEHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JPOOU ¥ MPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIICHUH.
HaxoauTs 3kcniepuMeHTaaIbHbIM
MYTEéM OTHOIIICHUE JIJTUHBI
OKPYXXHOCTH K €€ AuaMeTpy.
HNuTepnpernpoBath MacuTad
KaK OTHOIICHUE BEJIMYMH,
HAXOAUTh MaclITal IUIaHa,

KapThl U BEIYUCIIATH PACCTOSHHUS,
UCIIOJIb3YsI MacTao.

OO0BSICHATD, UTO TAKOE MPOLICHT,
yHoTpeOIATh 000POTHI PEUNCO
CJIOBOM «IPOLICHT». BhIpaxkars
IPOLIEHTHI B APOOSIX U ApoOU B
MPOIIEHTAX, OTHOIIIEHUE JIBYX
BEJIMYMH B MPOIICHTAX. BbIYMCJIATH
MPOIICHT OT YKCJIa U YUCJIO IO €T0
MPOLICHTY.

OKpyrJsiTh 1poOu U MPOIIEHTHI,
HAXOJUTh MPUOTMKECHUSYUCE.
PemaTh 3a1a4m Ha YacTH,
MPOLIEHTHI, POMOPIIUH,

Ha HaXOXJIeHHE IpoOU (MPOIECHTA)
OT BEJIMYMHBI U BEJIMUUHBITIO €€
IpoOu (TPOIIEHTY), APOoH
(mpoueHTa), KOTOPBI COCTaBISET
OJIHA BEJIMYMHA OT APYrOM.
IIpuBoauTsh, pa3zoupars,
OLIEHUBATH PA3JINYHbIE PEIICHUS,
3aMUCH PEIIEHUN TEKCTOBBIX
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3ajJa4.
H3BIaekaTh

HH(popMaNHIO 13

Ta0JIUI] U JUArpaMM,
UHTEPIPETUPOBATH
TaOJIUYHBIE TaHHBIC,
ONPEAETATD

HauOOJIbIIIEE U

HalMEHBIIICE

13 MPEACTABICHHBIX TAHHBIX

Harnsanast reometpus.
Cummerpus

OceBast cuMMeTpus.
LenTpanbHas
CUMMETpPHSL.

Pacno3HaBaTh Ha yepTexax u
U300pKEHUSIX, H300PaAKATHOT
PYKH, CTPOMTH C TOMOIIBIO
UHCTPYMEHTOB (pUrypy (0Tpe3oK,
JIOMaHY10, TPEYTrOJIbHUK,

buomorexka [JOK

https://m.edsoo.ru/7f41473

6
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IMPpAMOYTOJIbHUK,

[TocTpoenue
CUMMETPUYHBIX
(buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKPYKHOCTB),
CUMMETPUYHYIO JTaHHOU
OTHOCHUTENBHOIIPSIMOM,
TOYKH.

Haxoautb npuMepsbl
CUMMETPHUH B OKPYXKAIOIIEM
mupe. MoaeaupoBarTh u3
Oymaru aBe (uUrypsl,
CUMMETPUYHBIE OTHOCUTEIIBLHO
NpsIMO; KOHCTPYHPOBAThH
r€OMETPUYECKUE
KOH(UTypaLiu, UCTIONb3Ys
CBOWCTBO CUMMETPHUH, B TOM
YHCJIE C MTOMOILBIO U(PPOBBIX
pecypcoB.

HccaenoBathb cBOMCTBA
U3Y4YCHHBIX QUTYD,
CBSI3aHHBIEC CUMMETPUEN,
UCIIOJIb3Ysl SKCIIEPUMEHT,
HaOII0CHUE,
MOJIEJINPOBAHUE.
O00CHOBBIBATH, ONIPOBEPraTh
C IIOMOIIIBKO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHAMMETPUH

huryp
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BoIpaxxeHus ¢ OyKBamu 6 [Tpumenenue OykB Hcnoab3oBath OyKBBI 114 brbmiorexa LIOK
JUISL 3aITMCH 0003HAYEHUS YUCETI, IPU 3aITUCH https://m.edsoo.ru/7f414736
MaTeMaTUYECKNX MaTeMaTUYECKUX YTBEPKICHUM,

BBIpAKEHUN U COCTaBJIATh OYKBEHHbIC
MPEITIOKEHUM. BBIPAKECHUS 110 YCIIOBUIO 33/1a4H.
bykBeHHbIE HccaenoBaTh HECI0KHBIC
BBIPAKECHUSA U YHUCJIOBBIE 3aKOHOMEPHOCTH,
YHCJIOBBIC UCIIOJIb30BaTh OYKBBI JJISI UX
T10JICTAHOBKH. 3aMucCH.

bykBeHHbIE Bo1uucjaTh 4HUCIIOBOE
PaBEHCTBA, 3HaYeHUE OYKBEHHOTO
HaXO0XXJCHHUE BBIPAKEHUANPH 3aJaHHBIX
HEHU3BECTHOIO 3HAYEHUAX OYKB.

3anucbiBaTH (POPMY.JIBLI:
nepuMeTpa U MIoaan
pSIMOYTOJIbHUKA, KBaJIpaTa;
JUTMHBI OKPYKHOCTH, TIJIOIIAIN
Kpyra; BHINOJIHSATH BIYUCIEHUS
1o 3TuM (hopmyam.
CocraBasaTh (popmy.ibl,
BBIpAXXAIOIINE 3aBUCIMOCTH
MEXTy BEIMYUHAMH: CKOPOCTb,
BpEMsi, pacCTOsIHUE; TIeHa,
KOJIMYECTBO, CTOUMOCTB;
IPOU3BOAUTEIHLHOCTD, BPEMSI,
00BEM
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KOMITOHEHTA. paboThI; BHIOTHATH BRIYUCIICHUS

DopmyJIbl 1o 3tuM popmynam. Haxoaurp
HEU3BECTHBI KOMIIOHEHT
apu(METUYECKOT0ICUCTBUS

HarusiHas reoMeTpHs. 14 YeThIpEXYTOIbHHK, H3006paxkaTth Ha brbmorexa LIOK
@urypsl Ha INIOCKOCTH IPUMEPHI HEJIMHOBAHHOU U https:/m.eds00.ru/7414736

YEeTHIPEXYTOJIBHUKOB. | KJIET4aTOM Oymarec

IIpsAMOYTOJIbHUK, UCII0JIb30BAaHUEM

KBaJIpaT: CBOMCTBA YEePTEKHBIX

CTOpOH, YIJIOB, UHCTPYMEHTOB

JaroHasuen. YETBIPEXYTOJIBHUKH C

N3mepenue yrios. 3aJJaHHBIMU

Bunger CBOMCTBAMU:

TPEYrOJIbHUKOB. C IapaJuieNIbHbIMH,

[lepumerp NEePIEHIUKYIIPHBIMU,

MHOTOYTOJIbHUKA. PaBHBIMU CTOPOHAMH,

[Tnomans durypsl. OPSIMBIMH yTJIaMU U JIp.,

Dopmysl paBHOOEAPEHHBIN

epUMeETpa U TPEYTrOJIbHUK.

MJIOIIAaHN IIpennarars u

IPSMOYTOJIbHHKA. 00CyX/1aTh CIOCOObI,

[Tpubmmxénnoe AJITOPUTMBI [TIOCTPOEHUS.

usMepenue mwiomany | MecsenoBarb, HCNONIB3Ys

dburyp. AKCTIEPUMEHT, HAOIIOICHHE,

[IpakTuueckas MOJIEJINPOBAHUE, CBOMCTBA

IpsIMOYTOJIbHUKA, KBaIpaTa,
pa30uBaTh HAa TPEYTOJIbHUKH.
O00CHOBBIBATH, ONIPOBEPIaTHC
IOMOIIHI0 KOHTPIIPUMEPOB
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YTBEPKIACHUS
0 MPSAMOYTOJIbHUKE, KBaJIpaTe,
Pacno3HaBaTh BEPHbIC HHEBEPHBIC
YTBEPKICHUS.

HN3mepaThb ¥ CTPOUTH C
MIOMOIIBIO TPAHCIIOPTUPA

YTJIBL,B TOM YHUCJIE B
MHOTOYTOJIbHUKE,

CPaBHHMBATH YIJIbI,
pacmo3HaBaTh OCTpBIE,

MpsIMBIE, TYIIbIE, PA3BEPHYTHIC
yriibl. Pacio3naBars,
H300paxaTh OCTPOYTOJIbHBIM,
IIPSIMO- YT OJIbHBIN,
TYIIOYTOJIBHBIM,
pPaBHOOEIPEHHBIH,
PaBHOCTOPOHHUM

TPEYTOJIbHUKMU.

BouruncasTh nepumerp
MHOT'OYTOJIbHUKA, TJIOIIAAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha
NPSIMOYTOJIbHUKU,

pabora «Ilmomanp
KpyTa»

Ha paBHbIC (PUTYPBI, HCTIOIH30BATh
METPUYECKUE E€NUHULIBIN3MEPEHUS
JUTMHBI U TUIOLIAH.
Hcnoab3oBaTrh NpUOJIMKEHHOE
U3MepeHue JJIMH U IJI01IaJIeN Ha
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KJieTyaTon Oymare,
npUOINKEHHOE U3MEPEHHE
JUTMHBI OKPY>KHOCTH, TIOIIAIN

Kpyra

[lonoxuTenpHbIE U

OTPpHUIATCIIBHBIC YK CJIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpudecKas
WHTEpIpETALINAS
MonyJisi. UnclioBbIe
MIPOMEKYTKHU.
[TonoxuTenbHbIEC U
OTpUIIATEIIbHBIE
yucna. CpaBHEHUE
TIOJIOKUTEIBHBIX U
OTPHUIIATEIIbHBIX
YHCe.
Apudmernyeckue
JICUCTBUSA

C TIOJIOKUTCIBHBIMU
U OTpUIIATEILHBIMU
YHCJIaMU.

Pemmenune TeKCTOBBIX
3a7a4

IIpuBoauTH PpUMeEPHI

HCIIOJIB30BaHUA B peaﬂbHOﬁ ZKN3HHU
IMOJIOKUTCIIbHBIX U OTPHULATCJIbHBIX

qyucel.

N300paxkarth nensie yncia,
IIOJIOYKUTEIIBHBIE U
OTPULIATENBHBIE YHUCIIA

TOYKaMH Ha YHCIIOBOU MPSMOU,
HCI0JIb30BATh YHCIIOBYIO
PSAMYIO JIJI1 CPABHEHUS YMCEIL.
IIpuMeHATH IpaBUIIa
CpPaBHEHMS, yNIOPSAA0YMBATH
LEIBICYNCIIA; HAXOAUTH
MOJYJIb YHCJIA.
DopMyJHPOBATH NIPABUJIA
BBIYHUCIICHUS C IIOJIOKUTEIIbHBIMU
Y OTPULATEIBHBIMUA YUCIIAMM,
HAXOIUTh 3HAYEHMS YHMCIIOBBIX
BBIPKEHUH, COJIEPKAIINX
JNEUCTBUS

C MOJIOKUTEIbHBIMHU U
OTpULIATENBHBIMU

yuciamu. IIpumensars

butmmoreka [JOK

https://m.edsoo.ru/7f414736
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CBOMCTBA CJIOKCHUS
Y YMHOKECHUS JJIs
npeobpa3oBaHUs
CyMM H
IIPOU3BEICHUN
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[IpencraBicHue JaHHBIX (6 [TpssmoyTonbHAS OOBSICHATH U bubmmorexa [OK
CHUCTEMA KOOPJMHAT | HJLIIOCTPHPOBATH IOHSTHE https://m.edsoo.ru/7f41473
HA MIIOCKOCTH. IPAMOYTOJILHONCHCTEMBI 6
KoopuMHATBI TOYKH | KOOPAMHAT HA IUIOCKOCTH,
Ha IJIOCKOCTH, HCIIOJIb30BaTh TEPMUHOJIOTHIO;
abcumcca u CTPOMTH Ha KOOPAMHATHOM
Op/IMHATA. IUIOCKOCTH TOYKH U (DUTYPBI 1O
CronGuarsle u 3aJJaHHBIM KOODIMHATAM,
KPYTOBBIE HAXOAUTh KOOPAUHATHI TOYEK.
JUarpaMMBl. YuTaTh CTONOYATHIE U
[TpakTHvecKas KPYTOBBIE IUArPAMMBI;
pabota «IlocTpoeHne | MHTEPNPETHPOBATH JAHHEIE;
JarpaMm. CTPOMTH CTONIOYATHIE
Pelenne TeKCTOBBIX | auarpammbl. Mcmosb3oBaTh
3a/1a4, coaepKalux | uH(OpMAIHUIO,
JIaHHBIE, TpeCTaBIEHHYIO B TaOIMIIAX,
TpeICTaBIECHHbIE Ha JMarpaMMax JUis peIleHus
B TAONHUIAX U TEKCTOBBIX 3a/1a4 M 3a]1a4 U3
Ha Juarpammax pEAbHOM KU3HU
HarusHas reoMeTpus. 9 [IpAMOYTONIBHBIIA Pacno3HaBaTh Ha 4epTEKaXx, brbmorexa LIOK
®urypsl B IPOCTPAHCTBE napaesenumnes, PUCYHKaX, OMMCHIBATH hitps://m.edsoo.ru/7f41473

KyO, mpu3ma,
nupaMua, KOHYC,
WIMHJP, I1ap U
cthepa.
N3o0paxenue

OUpaMUIy, IPU3MY, TWIHHID,
KOHYC, I1ap, U300paxaTh UX OT
PYKH, MOJAeJIHPOBATH U3 Oymaru,
IUTACTUJIMHA, TPOBOJIOKUH JIp.
IIpuBoanThL NpuMepbl 00HEKTOB
OKPY>KaIOIIIer0 MUPa, MMEIOIINX

6
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(dbopMbl HA3BaHHBIX TEJl.
Hcnoab30BaTh TEPMUHOJIOTHIO:
BepIIMHA, peOpo, rPaHb,
OCHOBaHHE, BHICOTA, PAIUYC U
TUaMeTp, pa3BEPTKa.

IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
[MATUHAPA ¥ KOHYyCA.
[IpakTnueckas
paborta «Coznanue
Moeen
POCTPAHCTBEHHBIX
buryp».

Ilonsarue 00bEMa;
SIMHUITBI U3MEPCHHUSI
00béMa. O0BEM
PSIMOYTOJIEHOTO
napayiesienure na,
Ky0a, hopMyIIbI
o0BEMa

N3y4yars, ucronb3ys
AKCIIEPUMEHT, HAOII0ICHUE,
U3MEPEHUE,MOJICTUPOBAHUE, B TOM
YHUCJIe KOMITbIOTEpHOE, U
ONMCHIBATH CBOIICTBA HA3BAaHHBIX
T€Jl, BHISIBJISATH CXOACTBA H
Pa3IMuMs: MEXIY

MUPaMHUI0N 1

IIPU3MOU; MEXKITY

UUJIMHIPOM, KOHYCOM

U 11apPOM.

Pacno3HaBathb pa3BépTKU
napajuienenunena, kyoa,

MIPU3MBIL, TUPAMUJIbI, KOHYCA,
[UJIUHIPA; KOHCTPYUPOBATh
JIaHHBIE TeJa U3 pa3BEPTOK,
CO371aBaTh WX MOJEIH.

Co3naBarb Moaeun
IPOCTPAHCTBEHHBIX (HUTYp (U3
OyMaru,poBOJIOKH, TUTACTHIIMHA U

ap.)
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N3mepsaTs Ha MoeJIsIX: JJIUHBI
p€6ep MHOTOIPaHHUKOB, IUAMETP
nrapa.

BeIBOAUTH

dhopmyay 06pEMa
IPSIMOYTOJILHOTO
napajuiesenunena.

Bouruncasats mo popmysiam:
00BEM MPSAMOYTOJILHOTO
napajienenunena, kyoa;
UCIIO0JIb30BaTh €AUHUIIBI
U3MEPEHUA00BHEMA; BBIYMCIIATH
00BEMBI TeJI, COCTABICHHBIX U3
KyOOB, IapasuiesenuIie/10B;
pemiaTh 3a/1a4M C peaibHbIMU
JTAHHBIMU

[ToBTOpEeHue, 06001ICHHE,
CHCTEMaTHU3aLs

20

[ToBTOpEeHUE
OCHOBHBIX MOHSTHI
¥ METOJIOB KyPCOB D
1 6 KJIacCOB,
000011eHNE U
CHCTEMAaTH3aI1s
3HAaHUU

Bpruucasite 3HaUYCHUS
BBIPAXXEHUH, COAEPIKAIINX
HaTypalbHbIE, LIENIbIC,
MOJIOKUTEIIbHBIC U
OTPULIATEJILHBICUNCIIA,
O0OBIKHOBEHHBIC U
NECATUYHBIE TPOOH,
BBITIOJIHATHIIPEOOPA30BaHUS
YHCEJI U BBIPAKEHHUI.
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Briouparh cnocod
CpaBHEHUSI YHCE,
BBIUMCJICHMH,
NPUMEHATH CBOWCTBA
apu(METHICCKUX
JIEUCTBUU IS
palnoHaIM3alun
BBIYKCJICHUH.

Pemiate 3a7a4m U3 peaapHOU
KU3HU, IPUMEHATH
MaTeMaTH4YecKue 3HAHUS IS
pelIeHus 3a1a4 U3 Jpyrux
MPEIMETOB.

Pemarts 3a1a4u pasHbIMHu
crnocodamMu, CPaBHMBATD,
BbIOHPATH CIIOCO0BI PEIICHUS
3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb
BBITIOJTHAEMBIX JICUCTBUU U
CaMOITPOBEPKY pe3yibTaTa
BBIYMCJICHU U

OBIIEE KOJIMYECTBO
YJACOB IIO ITPOTPAMME

170
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIUCKA

AnreOpa sBisIeTCS. OAHUM W3 OINOPHBIX KYpCOB OCHOBHOIO OOIIETO
oOpa3oBaHus: OHA 0OeCTeUnBaeT U3YUCHUE APYTUX AUCIMIUIAH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TYMaHHUTApHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO st
MPOJOHKEHNUS 00pa30BaHUs U B MOBCEIHEBHOM ku3HH. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TPEICTaBICHUNA O TMPOUCXOXKICHUH M CYIIHOCTH alreOpandecKux
abcTpakiui, cnoco0e OTpakeHUs MAaTEMaTHYECKOW HAYyKOW SIBIICHUU U MPOILIECCOB
B NpUpoJe W OOIIECTBE, POIM MATEMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
U KayeCTB MBILIUICHUS, HEOOXOIUMBIX Ul aAalTalli B COBPEMEHHOM LIU(POBOM
oOmiectBe. M3yuenue anreOpsl oOecreyrMBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHMBaThb, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOM JEWCTBUS U BBIBOIBI,
dopmynupoBath yTBep)KAeHUS. OCBOEHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS] OOYy4aroluXCcs: OHU HCHOJb3YIOT JACIyKTUBHBIE U
MHAYKTUBHBIE PAacCyXJEHUs, 0000IIeHNEe U KOHKPETU3alN0, abcTparupoBaHue u
anajmoruto. OOydeHue  anreOpe  MpeanoyiaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ IeATEIbHOCTH OOYYaOIIUXCs, TOITOMY CaMOCTOSITEIIbHOE
pelIeHre 3aa4 SABIISETCS peann3anueil 1eaTeIbHOCTHOTO MPUHIIUITA 00yIeHHUS.

B cTpykrype mnporpammbl yuyeOHOro kypca «Ainredpa» uisi OCHOBHOIO
o0miero oOpa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJEP>KaTEIbHO-METOIUIECKIE
JTMHUH:

«Yucna W BBIYUCIEHUS», «AlreOpanyeckue BBIPAKEHUS», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkiun». Kaxnmas wu3 3TUX coaepKaTeIbHO-METOINYECKUX
JUHUM pa3BUBACTCS Ha MPOTSKEHUM TPEX JIET U3YUEHHS Kypca, B3aUMOJICHCTBYS C
ApyTUMHU €ro JnuHusMU. B xone wu3yuyeHuss ydeOHOro Kkypca oOydaroImUMCs
OPUXOJUTCS JIOTHUECKH PacCy’kKJaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3blK. B CBA3M ¢ 3THMM B mporpamMMmy y4eOHOTo Kypca «Aniredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4eCKOro oOpa30BaHUsI U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarOUUMUCS
OCHOB YHHBEPCAITHLHOTO MaTeMaTHYeCKOTO s3bika. ComepKaTebHOU U CTPYKTYPHOU
OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHUH «Yucaa ¥ BBIYUCICHUS» CIY’)KAT OCHOBOHM ISt
TAJIbHEHIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0yYaromIuxcs
JIOTUYECKOTO MBIIUICHUS, ((OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAMU, a
TaKXKe MPUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX AJIsi TIOBCETHEBHOM
KU3HU. Pa3BuTue TMOHATHS O YKCIe Ha YPOBHE OCHOBHOTO — OOIIEro
oOpa3oBaHMs CBA3aHO C pAlMOHAJIbHBIMU UM HPPALMOHAIBHBIMU YUCIAMH,
dopMupoBaHHEM TPEACTABICHUH O  JIEHCTBUTEIBHOM 4YHUCIE. 3aBepIlECHUE



OCBOCHHS YUCIIOBOW JIMHUM OTHECEHO K CPeTHEMY 001eMy 00pa30BaHHUIO.

Conepxkanue  JOByX — ainreOpanueckux  JUHUA —  «AnreOpandeckue
BBIPOKEHUS» U «YPAaBHEHHS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTUYecKOro armapaTta, HeoOXOJIMMOTO JUIsl pelleHUs 3ajad
MaTeMaTHUKH, CMEXHBIX MPEIMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus y4eOHbI MaTepuai rpyninupyeTcsi BOKPYT
palMOHANIBHBIX BBIpAKEHUH. Alredpa JEeMOHCTPUPYET 3HAUCHHE MATEMAaTHKU Kak
A3bIKA U1 IOCTPOEHUSI MAaTEMaTUYECKUX MOJENEHN, OMMCAaHUA IPOLIECCOB U SIBJICHUN
peasnibHOTO Mupa. B 3amauno0y4yenus anreOpe BXOAIT TakKe JalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJIMMOI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
nHOOPMATUKN, ¥  OBJAJCHWE  HaBBIKAMH  JICAYKTUBHBIX  PACCYXKICHUH.
[IpeoOpazoBanrie CHUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS,
CITOCOOHOCTEM K MaTEMaTUYECKOMY TBOPUECTRY.

Conepxanue QyHKIIMOHATBLHO-TpaQUUYECKON JTUHUU HAIICJICHO Ha IMOJTYyYEHUE
oOyJaronMMucs 3HAHUW O (QYHKIUAX KaK BaKHEHIIeW MaTeMaTU4ecKOn
MOJIENIU JIJIsl OTIMCAHMS U UCCIIEIOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUHN B
npupoge u oOmecTBe. M3ydeHne MaTepuaia CHOCOOCTBYET PAa3BUTHIO Y
00yYaroIMXCsl YMEHUS UCIIOJIb30BaTh PA3IUYHBIC BHIPA3UTEIIbHBIE CPEJICTBA S3bIKA

MaTe€MaTUKU — CJIOBECHBIE, CHMBOJMYECKHE, TpauuecKkue, BHOCUT BKJIaJ B
(opMHpOBaHUE MPEICTABICHUN O POJIM MAaTEMAaTUKUA B Pa3BUTUU LIMBUIM3ALUU U
KYJIBTYpBL.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypce
«Anrebpa», KOTOPBI BKJIIOYACT CIEIYIONIUE OCHOBHBIC pa3leNbl COJCPIKAHMUS:
«Uucna ¥ BBIYUCICHUSA», «AJNTEOpanyecKue BBIPAKCHHS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKITHI.

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX I W3Y4YEHUS Yy4eOHOTO

Kypca
«Anrebpa», — 306 wacoB: B 7 kmacce — 102 uvaca (3 yaca B Henemwo), B 8
kimacce —102 yaca (3 gaca B Hexeno), B 9 kinacce — 102 gaca (3 yaca B Hezemio).

COJAEPKAHUE OBYYEHUA7 KJIACC

Yucaa v BbIYUCICHUS

JIlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEXO0] OT OAHOUW (OPMBI 3aNUCH
npoOeit k apyroil. IloHsTHE palMOHAIBHOIO YKCIA, 3aluCh, CpaBHEHUE,
yOOpSIIOUMBAHUE  pallMOHAJIBHBIX — 4YHceld. ApudMeTHUYEeCKHE JIEUCTBUS C
palMoOHaIbHBIMU YHuciamMu. Perenue 3aja4 U3 peaabHOM MPAKTUKU HA YacTH, Ha
JpOOH.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTejieM: OIpeJeeHrue, Mpeodpa3oBaHue
BBIpQKEHUN HA OCHOBE OIpeJeeHHs, 3aMiCh OONbIINX ynucel. [IpoieHTsI, 3anuch
MIPOIICHTOB B BUJE APOOH M JApoOU B BUJE MPOIICHTOB. TpU OCHOBHBIE 3a/laydl Ha
MPOIEHTHI, PEIICHUE 33]1a4 U3 PEealIbHOW MPAKTUKH.

[IpumMeHeHue TMPU3HAKOB JICIMMOCTH, PAa3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBUCHMMOCTM, B TOM  4ucle MmOpsAMas ©W  oOparHas



IIPONIOPLIMOHAIBHOCTH.

AJredpanveckue BbIPazKeHUs

[lepemeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C NEPEMEHHOU. JlomycTumMble
3Ha4YeHUS NepeMeHHbIX. [Ipencrapienre 3aBUCHMOCTH MEKy BEJIMYMHAMU B BUJIE
dopmynel. Beruucnenus no gopmynam. [IpeoOpazoBanre OyKBEeHHBIX BBIPaXKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHHUSA, MpaBWiIa MpPeoOpa3oBaHHs CYMM U
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK M MPUBEIECHUS MOJOOHBIX CIaracMbIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEJIEM.

OpHounensl 1 MHOrowieHsl. CteneHp MHOrowieHa. CloKeHue, BhIYUTaHUE,
YMHOXXE€HHE MHOTOWICHOB. @DOpMysbl COKPAIIEHHOTO YMHOXKEHUSA: KBaJapar
CyMMBbl M KBajgpaT paszHoctH. dopmyna paszHocTH KBajgparToB. Paznoxenue
MHOTOYJICHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHS, IpaBuUja IPeoOpa3oBaHUs YpaBHEHUS,
PABHOCHWJIBHOCTh YPAaBHEHHUM.

JluHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YHMCIO KOPHEM JIMHEWHOIO
YpaBHEHUS, pEUICHHE JIMHEWHBIX ypaBHeHH. CocCTaBieHHUE ypaBHEHUH IIO
YCJIOBHIO 3a7ja4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHUN.

JIuneiiHOe ypaBHEHHUE C JIByMsl IEpEMEHHBIMH U ero rpaduk. Cucrema IByX
JVHEWHBIX YPAaBHEHWMM C JBYMs IEPEMEHHBIMU. PernieHue cucreM ypaBHEHMMU
crocoOoMIoACTaHOBKHU. [IprMepsl perieHns TEKCTOBBIX 3ajad ¢ TOMOIIbIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha nipssmoii. HucioBble IpoMexkyTKU. PaccrosHue Mexmy
JBYMSTOYKAMU KOOPAUHATHOW IIPSMOU.

[IpssmoyronbHast cucrema koopaunat, ocu OX u Oy. AbGciucca u opauHaTa
TOYKH Ha KOOPJAMHATHOU IIOCKOCTH. [Iprmepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMHu.
Urenne rpadukoB peanbHbix 3aBucuMocted. [lonsitue Qynkmuu. [padux
¢ynkuuu. CroiicTBa PpyHkiuil. JIuneitnas Gynkuus, e€ rpaduk. I'padux GyHkmm
y = |x|. I'padmueckoe pelieHHe JIMHEWHBIX YPaBHCHHH W CHCTEM JIMHCHHBIX
YpaBHEHUM.

8 KJIACC
Yucjaa v BbIYMCJIEHU

KBagparueiii kopenb u3 uwucna. llonarue o0 uUppalMOHAIBHOM YHCIIE.
JlecaTruaHbIC TPUOIMKCHUST UppallMOHAIBbHBIX uncell. CBolcTBa apu(PMETHICCKHIX
KBaJIpaTHBIX KOPHEH M UX MIPUMCHEHHUE K ITPE0Opa30BaHMUIO YHCIOBBIX BBIPAKCHUN
1 BBIYMCIICHUSAM. J[eMCTBUTEIIbHBIC YHCIIA.

CrerneHb ¢ LIEIbIM TTOKa3aTeneM 1 €€ cBoicTBa. CTaHgapTHas 3alKMCh YHUCIIA.

AJiredOpanvecKue BbIpasKeHU s
KBampaTHblii  TpéxuieH, pa3jIo)KEHHE KBAaJpPaTHOIO  TpEXWIEHAa  Ha
MHOXKUTENU. Anredpandeckast 1poob. OCHOBHOE CBOMCTBO ainreOpanyeckoil
apoou. CrnokeHue, BbIUMTAHHE, YMHOXEHHE, JEJICHUE anreOpanyecKkux



apob6eii. ParionanbHbIe BEIpaXEHUSU UX TPeoOpa3oBaHue.

YpaBHeHMs ¥ HEPABEHCTBA

KBaapatHoe ypaBHEeHHE, (OopMysia KOpHEW KBapaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHEHUN, CBOISIIMXCA K JIMHEWMHBIM M KBaJApPaTHBIM.
[Ipocreiimme qpoObHO-pallnOHATBHBIE YPABHEHHS.

['padmyeckas uHTEpHIpeTaIyisi YPaBHEHUN C JABYMS MEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YPaBHEHHU C JBYMs IepeMeHHbIMU. [Ipumepsl pemreHus cucrem
HEJIMHEWHBIXYPABHEHH C IBYMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 alIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CHUCTEMBUIMHENHBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

DOyHKUUHA

[Tonsitne pynkuuu. OOIacTh ONpENENeHUs] U MHOKECTBO 3HAYEHUU
¢ynkuun. CrocoObl 3amanus  QyHkuud. ['padux (yHkinuu. YUYreHue CBOMCTB
¢yskun no e€ rpaduky. [Ipumepsl rpa@ukoB QyHKIMHA, OTpa)xkaroUIMX peasbHbIC
IIPOLIECCHI.

@OyHKUIMY, ONUCHIBAIOIIME MPSIMYIO M OOpaTHYIO MPONOPIHMOHAIbHbBIE
3aBHCHMOCTH, UX rpapuxu. ®ynkmun y = X%, Y = X3, y =Vx, y=|x|. ['paduaeckoe
pelIeHre YPaBHEHNUI U CUCTEM YPABHEHUM.

9 KJIACC
Yucya 1 BLIYMCTIEHUS

PanmonanpHbIe YHCIIa, MppPAlIMOHAJIBHBIC YHCIIa, KOHCYHBIC M OCCKOHEUHBIC
JNECATHYHBIC APOOH. MHOXKECTBO JIEMCTBUTEIBHBIX YHUCEII, ACHCTBUTEIBHBIC YHCTIA
KaKk OCCKOHEUHBIC IeCATHYHBIC IapoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
MEKITYMHOKECTBOM AEUCTBUTEIIBHBIX YUCEII U KOOPJIMHATHOM MPSIMOM.

CpaBHeHHE JCHCTBHTCIBHBIX YHCEI, apupMeThyeckue JEUCTBUS C
JNIEUCTBUTEIILHBIMH YHCIAMH.

Pa3zMepbl 00BEKTOB OKPYXKAIOIIETO MHpPA, JUIMTEIBHOCTH IPOIECCOB B
OKPYXaIOIIEM MUPE.

[TpubnmxEnHOe 3HAaYCHUE BEIIMYUHBI, TOYHOCTH MPpUOIKeHuss. OKpyrieHue
yucel. [Ipukuaka v olieHKa pe3yJbTaTOB BIYUCICHUN.

YpaBHeHUs ¥ HEPABEHCTBA
JImneliHOe ypaBHeHuMe. PemeHue ypaBHEHUH, CBOASLIMXCS K JIMHEWHBIM.
KBanparnoe ypaBHeHue. PemeHue ypaBHEHUH, CBOIAIIMXCS K
KBaJpaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN PA3JI0KEHUEM HA MHOKUTEIIN.
Pemenne apoOHO-paIllMOHATBHBIX ypaBHEHUH. PereHne TEKCTOBBIX 3a/1a4
anredpandecKkuM METOJIOM.
VYpaBHeHHe C IByMsI MEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. Pemienne cucTemM IByX ypaBHEHMM,



OIHO U3 KOTOPBIX JHMHEWHOE, a Jpyroe — BTOpod creneHu. ['paduyeckas
MHTEPIPETaLNs CHCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 33hay  anreOpandyeckuMm  crnocoboMm. UYwucioBble

HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PemenHue cucrem
JUHEHHBIX HEPABEHCTB C OJHOM ImepeMeHHOW. KBajapaTHele HepaBeHCTBA.
I'padnyeckas uHTEprpeTanvsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

DOyHKUUHA
KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabGona, KOOpJUHATHI
BEPIIUHBITIAPA00JIbl, OCh CHMMETPHUH TTapadoJIbI.

I'padukn byskumii: y = £x, y = #x+b, y = , Y= x%y= _\/x, y =

|,
X
U UX CBOMCTBA.

Yuci0BbIC OCTEA0BATEIbHOCTH M IPOIPECCHHU

[IoHsiTHE 4YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHuE I10CJIEI0BATEIBHOCTH
pEKyppeHTHOM (hopMyJioit u popMyIioi N-TO YIIeHa.

Apudmernueckas u reomerpuueckas mnporpeccur. dopmynbel N-ro uieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPeCCHid, CyMMbI IEPBBIX N YICHOB.

N300pakeHre YIeHOB apu(PMETHUYECKONM M TeOMETPHYECKON mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M AKCHOHEHUMAJIBHBIA POCT.
CI10HBIE TPOLIEHTHI.

HNPEIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIE pe3ybTaThl OCBOEHUS IPOrpaMMbI yueOHOTo
Kypcak KOHILy 0OyueHus B / KJjacce:

Yuciaa v BbIYUCICHUS

BbInonHATh, coyeTas YCTHbIE M IUCBMEHHBbIE MPUEMBI, apudmeTnyecKkue
JEUCTBUAC PAllMOHAIIBHBIMU YHCIIAMHU.

HaxonuTh 3HAaY€HUs YHUCIOBBIX BBIPAXKEHHM, MPUMEHSATH pPa3HOOOpa3HbIe
CIOCOOBI U PUEMBI BHIYMCIICHHS] 3HAYEHUN JPOOHBIX BBIPAKEHHM, COAEpKaIUX
OOBIKHOBEHHBIE U JAECATUYHbBIE JPOOH.

[lepexoauTh OT OgHOUN (GOPMBI 3aMKCH YHUCEN K APyroi (mpeoOpa3oBBIBaTh
JIECATUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTUB OECKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHHBaTh W YINOPSAOYMBATH PalMOHAIbHBIC

gucna. OKpyrisiTh YUCIa.

BBINOIHATG NPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCICHNUN, OLICHKY 3HAYECHUN
YHUCJIOBBIX BBIPAXKEHUN. BBINOMHATH NEHCTBUS CO CTENEHSMU C HATypajlbHBIMHU
[IOKA3aTeJIAMH.

[IpuMeHATh NPU3HAKU JETMMOCTH, PA3JIOKECHUE HA MHOXKUTENIN HATYPAIbHBIX



YUCCII.

Pematn IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ja4i, CBA3aHHBIC C OTHOLICHHCM
BCIIMYMWH, IIPONOPHHUOHAIBHOCTBIO BCIWYHUH, IIPOOCHTAMH, HHTCPIIPCTHUPOBATDH
PE3YJIbTaThl PCIICHUA 3ada4 C yqéTOM OFpElHH‘ICHPIfI, CBS3aHHBIX CO CBOMCTBaMH
pacCMaTpuBaCMbIX 0O0BEKTOB.

AJireOpandecKkue BbIPasKeHUs

Hcnonp3oBaTh  anreOpanyeckyro TEPMUHOJIOTMIO M  CHMBOJIUKY,
NPUMEHSTh €€ B MPOIIECCEe OCBOCHUS yUeOHOTO MaTepHara.

Haxonute 3HaueHHs OYKBEHHBIX BBIPAKEHUN NPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoimonHATe npeodpazoBaHus LEIOr0 BBIPAKEHUS B MHOIOWIEH MTPUBEACHUEM
MOJ00HBIX ClIaraeMbIX, pACKPBITUEM CKOOOK.

BBINONHATE yMHOXXE€HHE OJHOWICHA HA MHOTOWIEH W MHOTOYICHAa Ha
MHOTOUJIEH, IPUMEHSTHh (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCyIIEeCTBIATh PA3J0KEHNE MHOTOYJIECHOB HAa MHOXKHUTEIM C IOMOIIBIO
BBIHECEHHUA3a CKOOKH O0IIET0 MHOKHUTES, TPYIIIUPOBKH ClIaraéMblIX, IPUMEHEHUS
(opMyJ1 COKpAIIEHHOTO YMHOKEHHUSI.

[TpumeHsaTh mpeoOpa3oBaHHs MHOTOYJICHOB U PEUICHHUS  PAa3JIUYHBIX
3a/1a4yn3 MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU MPAKTHUKU.

Hcnonp3oBatTh CBOKMCTBA CTEICHEN Cc HaTypaJbHbIMU
NoKa3aTeJsIMU JUIsl peoOpa30BaHus BRIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOW, NMPUMEHSs IpaBuia
[IEPEX01a0T UCXOAHOTO YPABHEHMS K paBHOCWIbHOMY emy. [IpoBepsrTs, sABisgeTCs
JI YUCJI0 KOPHEM YPAaBHEHHS.

[IpumensTh rpaduueckre METOAbI IPU PELICHUH JTUHEHHBIX YPABHEHUN U UX
CHUCTEM.

[lonOupaTe mTpUMEpbl Tap 4YHUCEN, SBISIIOUIMXCS pEUIEHUEM JHHEHHOro
YPaBHEHUSC ABYMs [IEPEMEHHBIMU.

CTpouTh B KOOPJAMHATHOM MIIOCKOCTU IpaUK JTUHEHHOTO YPABHEHHUSI C IBYMSI
epPEMEHHBIMHU, MOJIb3YSACh TPpaUKOM, MPUBOAUTH IPUMEPHI PEILICHUS YPaBHEHUSI.

Pemats cucremel AByX JUHEWHBIX YPABHEHUHU C IBYMs IIEPEMEHHBIMH, B TOM
yucierpaguyecKu.

CocraBnsaTe W pellaTh JIMHEMHOE YPAaBHEHUE WM CHUCTEMY JIMHEMHBIX
YPAaBHEHHM II0 YCJIOBUIO 3a/1a4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4M IOJIyYEHHBIN PE3YIIbTaT.

DyHKUNHA
N300pakath Ha KOOPJIUHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHE 33aIaHHBIM
KOOpJIMHATaM, JIy4d, OTpE3KH, WHTEPBAJIbI, 3aIIMCBIBATh YHCJIOBLIE

MIPOMEXYTKH Ha alIreOpandeckoM s3bIKe.
OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJJaHHBIM KOOpJIUHATaM,
cTpouThrpaduku TMHEHHbIX QyHKUIUNA. CTpouTh rpaduk GyHKIMU Y = |x|.



OnuceiBaTh € TMOMOIIBIO (YHKIIMHA M3BECTHBIE 3aBUCUMOCTH MEXKTY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHNE QYyHKIIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil cmoco0 NpeACTaBiICHUS U aHalIM3a HWHOOpPMAINH,
U3BJICKATh U MHTEPIPETUPOBATh HHGOPMAIIUIO U3 TPa)UKOB PEaJIbHBIX MPOIECCOB
1 3aBUCUMOCTEH.

[IpeameTHBIC pe3yabTAaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 8 kJacce:

Yucia 1 BbIYUCICHUS

Hcnonp30BaTh Ha4YaJIbHBIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BBIYMCIICHUN, N300pakaTh JEHCTBUTEIbHBIE
YyUCJIa TOYKaMHA Ha KOOPJIAWHATHOW HPSIMOM.

[TpuMeHATh MOHATHE apUPMETHUECKOrO KBAJIpPaTHOIO KOpPHSA, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, MCIOJb3Yys MPU HEOOXOAMMOCTH KalIbKYJSATOP, BBINOIHSITH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEPXKALIUX KBaJApaTHbIE KOPHU, HCIIOJIb3YS
CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJBIIMX M MaJbIX YUCENl ¢ MOMOUIbIO JAECSITHUYHBIX
npo0eii u creneneit uucia 10.

AJire0OpanvecKue BbIpasKeHUs
[IpuMeHSIT, TIOHATHE CTEMEHW C 1eJIbIM  [OKa3aTesieM, BBINOIHATH
npeoOpa3oBaHUSIBBIPAKCHUHN, COICPIKAIINUX CTEIICHH C IICJIBIM ITOKa3aTeIIeM.
BBIMOMHATE  TOXIECTBEHHBIC IMPEOOPA30BaHUSA  PaIllMOHATBHBIX
BBIPOKEHUIHA OCHOBE MPAaBUJI JICHCTBUM HAJl MHOTOWICHAMU U
anredpandyecKuMu ApoOsiMHu.
PackiiagpiBaTh KBaIpaTHBIN TPEXWICH HA MHOXKHUTEIIH.
[IpuMeHsaTh TpeoOpa3oBaHUsl BBIPAKEHUNW ISl PEIICHUS Pa3TUYHBIX
3a7a4 U3 MaTEeMaTHUKH, CMEXHBIX IPEIMETOB, W3 pealbHOU
MPAKTHKHU.

YpaBHeHUS U HEPABEHCTBA

Peware nuHENHBIE, KBagpaTHbIE YPAaBHEHUS M PAILMOHAIBHBIE YPABHEHHS,
CBOJSIILIMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBOAMTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpapUUeCKUX MpeACTaBiIeHUH (yCTaHABIMBATh, UMEET
JY ypaBHEHHUE WM CUCTEMA YPaBHEHWM PEILICHHs, €CIIM UMEET, TO CKOJIbKO, W
nmpouee).

[lepexoauTh OT cJIOBECHOW (OPMYNIMPOBKU 3ajauud K €€ anredpandeckoit
MOJEIN C IIOMOILIBIO COCTABJIICHUS YPAaBHEHUS WIM CHCTEMBI ypaBHEHWI,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJyYEHHBIN PE3yJIbTar.

[IpyMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLCHKH,
pelaTh JMHENHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CUCTEMBI, /1aBaTh



rpaguUecKyr0 HWJUTFOCTPAIMI0 MHOXKECTBA PEIICHWA HEPaBEHCTBA, CHUCTEMBI
HEPAaBEHCTB.

DOyHKIUU

[Tonnmaths ¥ UCHOIB30BaTh (PYHKUIMOHAIBHBIE TMOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHUsI), ONPEAENSATh 3HaueHHWE (PYHKIMHM MO 3HAYCHHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBa (QyHKIMHU 1O €€ TpaduKy.

CrtpouTts rpaduku 371eMeHTapHbIX QYHKIUI BHIA:

—y="", y=x% y=x°y=+x, y=|x|, onuceBaTe cBOIiCTBA YNCIOBO¥H
x
byHKIUYU 110 €€ rpaduKy.

[IpenMeTHBIC pe3yNlbTaThl OCBOEHHUS IPOTPaMMbl yU4€OHOTO Kypca K KOHILY
obyueHus B 9 kJacce:

YucJia ¥ BbIYHUCIECHUA

CpaBHMBATH U YIOPSIAOUYMBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YK CIIA.

Breinmonuare apudmeruueckue JACHCTBUS C  PAMOHAIBHBIMU  YHCJIAMHU,
coyeras YCTHbIE MW IHCbMEHHBIE TPUEMBI, BBIIOJIHATh BBIYUCICHUS C
UPPALMOHAIBHBIMU YHCJIAMH.

HaxoguTh 3HadyeHHs CTENEHEW C M[EIbIMH MOKAa3aTelsAMU W KOPHEW,
BBIUHCJISITh 3HAYCHUS] YMCIIOBBIX BBIPAKECHUN.

OKpyriarh JACUCTBUTENIBHBIE YHMCJA, BBINOJHATh MPUKUIAKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pewlars nMHENHBIE W KBAaJApaTHBIC YPaBHEHUS, YPAaBHEHMS, CBOIAIIMECS K
HUM, IPOCTEUIINE APOOHO-PAIIMOHAIIbHBIE YPABHEHMUS.

Pemare cuctempl OBYX JMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMU M
CUCTEMBI [IBYX YPaBHEHHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBIACTCS JIMHEUHBIM.

Pemare TekcToBBIE 3afaud anreOpaMuyeckMM CHOCOOOM C  MOMOUIBIO
COCTABJICHHSI YPABHEHUS WIIM CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMMU.

IIpoBoauTh mpocTerme UCCiIeI0BaHusl YPABHEHUN U CUCTEM YPaBHEHUU, B
TOM YHCJIE C IPUMEHEHUEM I'paUuecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET
Y ypaBHEHHE WM CUCTEMa YPABHEHWMM PEIIEHHUs, €CIM HUMEET, TO CKOJIBKO, U
npouee).

Pemary nuHelHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300paxkaTb
pelIEHNEe HEPaBEHCTB HA YHCIJIOBOW NPSIMOM, 3alMCHIBATH PELICHUE C IOMOILIBIO
CHUMBOJIOB.

Pemlatb  cuCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOUAIONINE KBAJpaTHOE HEPABEHCTBO, M300paxkaTh pEUICHUE CHCTEMbI
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPHU PEILICHUH PA3IMYHbIX 3a/1a4.

DOyHKIUU
PacrosnaBath ¢yHKIIMM W3ydeHHBIX BHUAOB. [loka3biBaTh



CXEMATHUYECKH pAacIloJIOKEHHe Ha  KOOPAMHATHOM  IUIOCKOCTH  IpaduKOB
GyHKIME BHaa: y = £X,

y = #£x + b, y—:k,y:ax2+bx+c,y: x3,_y: \/x,y:|x| B

3aBUCUMOCTH
X
OT 3HaUYCHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUH.

Ctpouth 1 U300paXkaTh CXeMaTUYECKU TrpaduKu KBaJPaTUUHBIX (YHKIUMH,
OTHCHIBATh CBOMCTBA KBAJIPATUIHBIX (PYHKITUH IO UX TpaduKam.

Pacno3naBaTh KBajpaTH4Hy0 (GYHKIHIO 10 (opmylie, MPUBOAUTH
IpUMEPHI KBAJIPATUUHBIX (DYHKINI U3 peabHOM KU3HU, (DU3UKU, TEOMETPHUHU.

YuciioBbIe MOCJIE10BATEIbHOCTH M POTPecCuH

Pacno3naBaTh apu(pMETUUYECKYIO U T€OMETPUUECKYIO MPOrPECCUU TTPU PA3HBIX
crnoco0ax 3aJaHusl.

BBINONHATE  BBIUMCIAEHUST C  HMCHOJb30BaHUEM (GopMyd N-ro 4ieHa
apu(PMETUYECKONN T€OMETPUUECKON IPOrPECCHI, CYMMBI IEPBBIX N YJIEHOB.

N300paxaTh WIEHBI MOCJIEN0BATEIBHOCTH TOYKAMU HAa KOOPAUHATHOM

IUIOCKOCTH.

Pemarte 3amauu, CBS3aHHBIE C YHMCIOBBIMM IIOCJIEIOBATENIBHOCTAMH, B TOM
YHUCIIE 3a/1a4M U3 PEANbHOW JKM3HM (C KCIIOJIB30BAHUEM KaIbKYJISATOpa, HU(PPOBBIX
TEXHOJIOTHi1).



TEMATHYECKOE

INJIAHUPOBAHHUE7 KJIACC
HanmMeHnoBanue paziena |[KonudecTBo OcHoBHOE OCHOBHBIC BUJIBI DIEKTPOHHBIC
(TemnI) Kypca 4acoB coJiepKaHue JeSATEIIbBHOCTH (rucpoBbIe)
00yJarommxcs oOpa3zoBaTeIbHbIE
pecypchl

Juciia U BEIYMCIIEHUS. 25 [Tonstue CucTeMaTH3HPOBATH M 000rallaTh bubmorexa LIOK

ParnnoHanbHbIe YrCa PAlMOHAILHOTO YNC/IA. | 3HAHMS https://m.edsoo.ru/7f41
Apudmerrnueckue 00 OOBIKHOBEHHBIX M JICCATUYHBIX TPOOSX. Sb90
JICHCTBHS CpaBHUBATB M YIIOPSA0YMBATH APO0OH,

C palMOHAJIbHBIMU
yuciamu. CpaBHEHHUE,
yIOPSI0YMBAHUE
palMOHAIBHBIX YUCEIL.
Crenenb

C HaTypaJbHbIM
MOKa3aTeJEM.
Pemenne ocHOBHBIX
3aja4 Ha Ipoou,
MPOLECHTHI

U3 peATbHOMN
MPaKTUKHU.

[Ipu3Haku nenumocTy,
pa3noKeHUs

Ha MHOYKUTEIN
HATypaJIbHBIX YHCEIL.

npeoOpa3oBbIBasi MPU HEOOXOAUMOCTH
JECSITUYHBIC PpOOU B OOBIKHOBEHHEIE,

OOBIKHOBECHHBIC B ACCATUYHBIC, B HaCTHOCTHU

B OECKOHEUHYIOJECATUUHYIO IPOOb.
IIpuMeHsaATH pasHOOOpa3HbIE
CIoco0bI U NPUEMBI

BbIYMCJICHUS 3HAYECHU I

JAPOOHBIX BHIPAKEHUI],

coJiepKaiux 0OBIKHOBEHHBIC U
JECSATUYHBIE JPOOU:3aMEHATh

PU HEOOXOUMOCTH

JECATUYHYIO IpOOb

OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JeCITUYHOU, MPUBOIUTHBBIPAKEHUE K
dbopme, HauboIIee yI0OHOM 115t
BBIYHMCIICHU, Ipe0Opa30BbIBAThH IPOOHBIE
BBIPKEHUSI HA YMHOXKEHHE U JIEJICHUE
JECATUYHBIX APOoOeH K TEUCTBUSAM C




1EJIbIMUA YUCIIaMHU.
IIpuBoAUTH YHCI0BbIE 1 OYKBEHHbIE
NpuMepbI CTETIICHUC HATYPAIbHBIM
noKasateyieM, 0ObSICHsISI 3HaUCHUS
OCHOBAHMSI CTETICHH U MOKa3aTes
CTENIEHU, HAXOAUTh 3HAYEHUS CTENIEHEN
Buja " (a — mroboe panroHaILHOES
YUCJI0, N — HATYPAIBHOE YHUCIIO).

PeanbHbie
3aBUCHUMOCTH. [Ipsmas
u oOpaTHas
MIPONOPLMOHAIBHOCTH

IloHuMAaThL CMBICH 3a1TUCH OOJIBIINX

YHCEJI C TOMOILBIO IECITUYHBIX Ipo0ei

U crenenen uncna 10, npuMeHsaTh UXB
peaNbHBIX CUTYaLIHSIX.

IIpumMeHsATs NPU3HAKK JETUMOCTH,
Pa3I0KEeHNSI HAMHOYKUTEIN HAaTypaIbHbIX
YHCEJL.

Pemarp 3a1a4m Ha 4acTH,

IIPOLIEHTBHI, IPONIOPLIMH,HA

HaxOoXJeHue Apoou (MIPOIIeHTA)

OT BEJIMYMHBI U

BEJIMYMHBI 110 €€ 1poOu (IPOLIEHTY), APOOH
(mporeHTa),KOTOPBI COCTABIISIET OJTHA
BEJIMYMHA OT JPYIOH.

IIpuBoauTh, pa3déuparTs, OLEHUBATH
pa3uYHbIE PEIICHNUS,3aUCH PEILICHUN
TEKCTOBBIX 3aJ1a4.

Pacno3HaBath 1 00BACHATH, ONUPASCH HA
ONPENENEHMS], IPSIMO MPONOPIIMOHAIBHBIE U




00paTHO MPOTOPIIMOHATHHBIE 3aBUCUMOCTH
MEXTy BEIMYNHAMY; MPUBOAUTH
NMpUMePbI dTHX 3aBUCUMOCTEH U3
peaIbHOTO MHpa, U3 APYTUX YICOHBIX
PEIMETOB.

PemiaTh npakTHKO-OpUEHTUPOBAHHBIC
3a]1a4M Ha APOOU,TPOLIEHTHI, IPSIMYIO

1 00paTHYIO MPOMOPIUOHATIEHOCTH,
IPOMOPITUU

AnreOpanydeckue
BBIPKCHHUSI

27

bykBeHHBIE
BBIPAKCHUS.

IIepemeHnHbIE.

Jlonmyctumeble
3HAYEHHUS

IICPCMCHHBIX.

dopMysl.

OBaanersb anredpandecKkoi
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B MPOLIECCE OCBOCHUSA
yueOHoro Marepuana. Haxoaurp
3HauYeHUs OYKBEHHBIX BHIPAKECHUM MTPU
3aJIaHHBIX3HAYEHUSX OYKB; BBIMOJIHSATh
BBIYHCIICHUS 110 (POPMYIIaMm.
BoinosHaTh npeobpazoBaHus

LIE€JIOTO BBIPAXKECHUSB MHOTOYJICH
MIPUBEICHUEM TTOIOOHBIX

CJIaraeMblIX,

PacKpbITUEM CKOOOK. BBINOJIHATH
YMHOKEHUE OJHOWICHA

bubdmoteka [IOK
https://m.edsoo.ru/7f415!




[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKCHUU,
pacKpbITUE CKOOOK 1
[pUBEJICHUE

HO,Z[O6HI>IX cJlaraCMbIX.

CBolicTBa cTeICHU
C HATypaJIbHBIM
MOoKa3aTeJIeM.
MHOro4j1eHsbl.
Crnoxenue,
BBIYUTAHHUE,
YMHOKEHHUE
MHOTOYJICHOB.
DopmyJIbl
COKPAIEHHOTO
YMHOXKEHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOXKHUTEJIN

Ha MHOTOYJICH U MHOT'OYJICHA Ha
MHOTOYJICH, IPUMEHATH

dbopMyIIbl KBaJpaTa CyMMBbI M KBajJipaTa
pazHocTu. OCymecTBIATH PA3I0KEHUE
MHOTOWICHOB HA MHOXKUTEIUITYTEM

BBIHECEHUS 3a CKOOKH OOIIETO MHOYKUTEI,

NpUMEHEHHUs (HOPMYIIBI Pa3HOCTH
KBaJpaToB, GOPMYJ COKPAILEHHOTO
YMHOXKEHHUS.

I[IpumensTh peobpa3oBanme
MHOTOYJICHOB /ISl PEIICHUAPA3TUIHBIX
3a]a4 U3 MaTeMaTUKU, CMEKHBIX
IPEIMETOB, U3 PEAIbHOIN MPAKTUKH.
3HAKOMHTBCS ¢ MCTOPHUEH Pa3BUTHSA
MaTeMaTHKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuUeE, IpaBuia
npeoOpa3oBaHUs
YpaBHEHHS,
PaBHOCHJIBHOCTh
YPaBHEHUN.
JIunentHoe ypaBHEHUE

Pemiatb 1uHENHOE ypaBHEHUE C OJHON
NIEPEMEHHOW, IPUMEHSA NPaBuJia
Nepexo/ia OT UCXOTHOTO YPaBHEHUS K
PaBHOCHIILHOMY €My 00JIee IPOCTOr0
Buna. IlpoBepsarTs sBisieTcs a1
KOHKPETHOE YHCIJIO KOPHEM YPABHEHHS.
Ioa0upath npuMepsbl nap yucen,

buomorexka [JOK
https://m.edsoo.ru/7f4
15b90




SABJEAIOITUXCA pemeﬂﬂeMHHHeﬁHOFO
YpaBHCHUA C ABYM: IICPCMCHHBIMMU.

C OJIHOM IEPEMEHHOM,
pEILIEHNE JTUHENHBIX
ypaBHeHUM. Pemenne
3a/1a4 C MOMOULIBIO
YPAaBHEHH.
JIuHelHOE ypaBHEHNE
C JOBYMs
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema 1Byx
JIMHENHBIX YPABHEHUH
C IBYMs
IIEPEMEHHBIMU

CTponTh B KOOPAVMHATHON IIJIOCKOCTH
rpaduk JMHEHHOTOYpaBHEHHUS C IBYMS
EPEMEHHBIMMU; MOJIB3YSCh TPaPUKOM,
NPUBOAUTH NPUMeEPBI PEIICHUS
YPaBHEHUS.

HaxoauTthb pemieHne CUCTEMBI ABYX
JIMHEWHBIX YPABHEHUNC IBYMsI
NIEPEMEHHBIMH.

CocTaBasiTh U pemiaTh

YPAaBHEHHE WIH CUCTEMY

YPAaBHEHMM 110 YCIOBMIO 3a/1a4H,
UHTEPIPETUPOBATHB

COOTBETCTBUH C KOHTEKCTOM

3a/1a4y NOJIy4EHHBIAPE3yIbTaT




Koopaunatel u rpaduku.
DOyHKIMU

24

Koopaunara Touku
Ha IpsAMou. YuciioBslie
MPOMEKYTKHU.
Paccrosnue mexny
IBYMsS TOYKAMU
KOOPJIMHATHOM
MIPSAMOM.
[IpsimoyrosnbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpadukos,
3aJaHHBIX
dbopmynamu.

N300paxkaTh Ha KOOPIUHATHOW MPSIMOM
TOYKH, COOTBETCTBYIOIIUE 33aJaHHBIM
KOOpJIMHATaM, JIY4H, OTPE3KH, HHTEPBAJIbI;
3aMMUChIBaTh UX HA AJIr€OpanyecKkoM
A3BIKE.

OTMeyaTh B KOOPAHMHATHOM
IUIOCKOCTH TOYKH IO 33JJaHHBIM
KOOpJIMHATaM; CTPOUTH I'pauKu
HECJI0KHBIX3aBUCUMOCTEH, 3aJaHHBIX
dbopmyliamu, B TOM YHCIIE

C MOMOUIBIO HU(POBBIX Ta0OPATOPUI.
IIpyMeHATH, M3y4aTh NPEeUMYIECTBA,
HHTEPNPETHPOBATH IpaPUIECKUi
CHoco0 NMpeCTaBICHUAY aHaIN3a
Pa3HO00pa3HON KUZHEHHOU
uHdopMaIuu.

OcBauBaTthb NOHATHE

GbyHKIUY, OBJIa/IEBATh
(yHKUIHOHATBHOM

TEPMUHOJIOTHEMN.

Pacno3HaBaTh nuHEHHYIO QyHKIMIO Y =
kx + b,

bubimoreka [JOK
https://m.edsoo.ru/7f
415b90




Yrenue rpadukoB
peasbHbIX
3aBUCHUMOCTEM.
[Tonstue pynkumu.
I'paduk dpyskmm.
CaoiicTBa pyHKIUH.
JluneiiHas QyHKITHUS.
[TocTpoenue rpaduka
JTUHENHON PyHKITUH.

ONUCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT
3HaYeHUHKOA P hurreHTos K u b.

Crpourb rpaduku TMHEHHON QYyHKINH,
¢yskiun y = | x |. Acnoab3oBaTh
nngpoBbie pecypebl 1Sl HIOCTPOCHUS
rpaduKoB QYHKIUN U U3yUYCHHS UX
CBOWCTB.

[IpuBOAUTH pUMEPHI JIMHENHBIX
3aBUCUMOCTEN B peaibHBIXIIPOLIECCAX U

I'padux bynkuuu SIBJICHUSX
y=|x|
[ToBTOpenue u o6o0meHne (6 [ToBTOpEeHMe Bbi0upaTh, NpUMEHATH OLIEHUBATH brbmorexa LIOK

OCHOBHBIX NOHATHUH

Y METOJIOB Kypca

7 xJ1acca, 0000IIEeHHE
3HaHUHU

CIOCO0BI CPAaBHEHUAUHNCE,

BBIYHCIICHU, TpeoOpa3oBaHui
BBIPAKCHUH, PELICHUS] YPABHEHU.
OcyuecTBJIATH CAMOKOHTPOJIb
BBIITOJTHSAEMBIX IEUCTBUN NCAMONIPOBEPKY
pe3ynbTaTa BIYMCIECHUH, NpeoOpa3oBaHuil,
MIOCTPOCHUM.

Pemiath 3agaum U3 peabHON KU3HU,
NPUMEHSTh MaTeMaTH4YeCcKHe 3HAHUS
JUISL pELLIEHUS 3a/1a4 U3 APYTUXIIPEIMETOB.
PemaTp TeKCTOBBIC 32124, CPABHUBATD,
BbIOMPATHCIOCO0BI PEIICHUS 3aa4u

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

OBLIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102




8 KUIIACC

HaumenoBanue paznena |KommuecTso OcHoBHOE OCHOBHBIE BH/]IbI DNEeKTPOHHbBIE
(TemnI) Kypca 4acoB CoJIepKaHue JeATeIIbBHOCTH (mudpoBbIe)
00yJarommxcsl o0pa3oBaTeIbH
BI€ PECYPCHI
Yuca ¥ BEIYMCIICHUS. 15 KBanpatHblii KOpeHb ®opMyIHpPOBATH ONIpeIeIeHHE bubmorexa LIOK

KBagpaTHbie KOpHU

n3 yucna. [lonstue
00 UppalOHAIBHOM
yucie. JlecaTuaHbIe
NPUOIKEHUS
HppanuoHaIbHbIX
quces.
JlelicTBUTENbHBIE
yucna. CpaBHeHHE
JIEUCTBUTEIIbHBIX
quces.

YpaBHeHHE BU1a

X? = a.

CgolicTBa
apuhMETHUECKUX

KBaJPATHBIX KOPHEN.

[IpeoOpazoBanue
YHUCIIOBBIX
BBIPAKCHUMH,
CoJIepIKalINX
KBaJIpaTHbIE KOPHU

KBaJIPAaTHOT'O KOPHSIN3 YHCIIA,
apu(PMETUIECKOTO KBAIPATHOTO

KOPHSIL.

I[IpuMeHSATH OTIEPaIINIO N3BIICYCHHUS
KBaJIPAaTHOTO KOPHS U3 YHCIIA,
HCII0JIB3YSl IPYU HEOOXOAUMOCTH
KaJbKYJIATOP.OneHuBaTh
KBaJIpaTHBIEC KOPHU LIETBIMHU YHUCIIAMU U
JECATUYHBIMH TPOOSMHU.

CpaBHuBarthb 1

yHOpsiI0YMBaTh

paIMoHaJIbHbIE U

UppalMOHAIbHBIC YUCIIA,

3alKiCaHHBIE C TIOMOIIBIO

KBaJIPaTHBIX KOPHEMU.

MceaenoBaTh ypaBHEHHE X2 = 4,
HAXOJIUTh TOYHBIE U

npubIMKEHHBIE KOpHU Tipu a > 0.
HccaenoBaTh CBOMCTBA KBAIPATHBIX
KOPHEMW, IPOBO/IS YUCIIOBBIE HIKCIIEPUMEHTHI
C UCIOJIb30BaHNEM KaJIbKyJIATOPA
(koMIiprOTEpA).

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




Jloka3pIBaTh CBOMCTBA
apu(pMeTHIECKUX KBAJAPATHBIX
KOPHEI; MPUMEHSITH UX JIJIS
npeoOpa30BaHUs BEIPAKCHUH.
BoinosiHsaTh mpeodpa3oBaHusi
BBIPKECHHMA, COICPKAIMMXKBAPATHHIE
KOpHH. BBIpakaTh nepeMeHHbIe
13 TEOMETPUUIECKHUX M (PU3NIECKHIX
dbopmy.

Bo1uncjasaTb 3HaYeHU s
BBIPKEHUM, COACPIKAITUX
KBaJIpaTHbIC KOPHU, UCTIONB3YS
pU HEOOXOUMOCTH
KaJIbKYJISITOP.

HUcnonb30BaTh B X0/1€ pELICHUS 3a0a4
3JIEMEHTAPHBIE MPEICTABICHHUS,
CBSI3aHHBIC C MIPUOTMKEHHBIMU
3HAUYCHUSIMUBEITNYMH.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS
MaTeMaTUuKHU




Umnciia ¥ BEIYKUCIICHUS.
Crenens ¢ OCJIbIM
ITOKa3aTCJICM

Creneus ¢ LeIbIM
[I0KAa3aTeJIEM.
CraHmapTHas 3aMuch
YyHCIa.

Pa3meps! 00beKTOB
OKPYKaIoIIEero Mupa
(OT DJIEMEHTapHBIX
YaCTHII

JI0 KOCMHYECKHX
00BEKTOB),
JUINTEJILHOCTD
IIPOIIECCOB

B OKPYKaIOIIEeM MHUPE.
CBoMCTBa CTEIICHA

C 1IEJIBIM ITOKa3aTeNIEM

DopMyJIMPOBATH ONPeIeIeHUe
CTCIICHU C IEJIBIMIIOKA3aTEIICM.
IIpeacTaBiasiTh 3alUCh OOIBITUX U MAJIBIX
Yyucen

B cTaHAapTHOM Buje. CpaBHUBATH
YHCJIa ¥ BeJIMUNHBI, 3aITHCAaHHBIC C
HCIIoJIb30BanueM crernenu 10.
Hcnoab30BaTh 3alMCh YKCEl B
CTaHJIAPTHOM BUACIJIS

BBIPAKECHUS Pa3MEpPOB

00BEKTOB, JNIMTEIILHOCTH
MPOLIECCOB B OKPYKAIOIIEM

MUpe.

@®opMyJTUPOBATH, 3AIUCHIBATH B
CMMBOJIMYECKOU (popme

1 WIJIIOCTPUPOBATH NPUMEPaAMH
CBOMCTBA CTCIICHHUC ICIbIM
MOKa3aTeyIeM.

IIpyMeHATH CBOMCTBA CTENIEHU JJIS
peoOpa3oBaHusl BEIPAKCHU,
coAepKallriX CTEICHH C IEIbIM
MOKa3aTeyeM.

BbInoHATH AeHCTBUS C YHCIaMH,
3alMCaHHBIMH

B CTaHJIapTHOM BHU/JI€ (YMHOKEHHUE,
JICJICHNE, BO3BEICHUEB CTEIICHD)

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




AnredpanduecKue KBanpaTHbrii Pacno3HaBaTh KBaJIpaTHBINA TPEXUIICH, buomoreka [IOK
BeIpaKeHuUs1. KBaapaTHbIi TPEXUIICH. YCTaHABJIMBATHBO3MOXHOCTD €TO https://m.edsoo.ru/
TpEXUWIEH Paznoxenue Pa3IOKCHUS Ha MHOKUTEITH. 7f417af8
KBAIPaTHOTO Pack/1aapIBaTh HA MHOKHTEIH
KBAaJAPATHBIN TPEXUIIEHC
HEOTPHUIIATEILHBIM
JIMCKPHMUHAHTOM
TpEXUJICHA

Ha MHOXXHNTCJIN




AnreOpandeckue
BBIPAKCHUSI.
AnreGpanueckas 1po0b

15

AnreOpandeckas
npo0Os. JJonycTumslie
3HAYCHUS
MIEPEMCHHBIX,
BXO/ISTITIX

B ajre0panyeckre
BBIPAKCHUS.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npobu. CokpaiieHue
TpOoOei.

CrnoxeHnue,
BBIYHTAHUE,
YMHOCHHE U JICJICHHUE
anreOpandecKux
TpOoOei.
[IpeoOpazoBanue
BBIPAKCHUMH,
COJIepIKaIIIX
anreOpandecKue
Ipodu

3anucbIBaTh ANreOpanvyecKue BbIPAXKEHUS.
Haxoauth

00J1aCTh OTIpEICIICHUS PAITMOHATIEHOTO
BBIpaKEHUS.

BbInoJHATH YHCI0BBIC MOJACTAHOBKU U
BBIYMCJIATH 3HaYCHUE TpoOU, B TOM
YHUCJIE C TOMOIIBIO KaIbKYJISATOpA.
D®opMyJaupPoOBATH OCHOBHOE CBONCTBO
anredpanyeckoi TpoOy U MPUMEHSATh
ero JuIs mpeoOpazoBaHus IpoOeH.
BpINoJaHATH 1eHCTBHA C
anreOpanueckuMu apoosimu. [IpuMeHsTh
npeoOpa30BaHUsI BEIPAKECHUHN IS
peuieHus 3a1a4. Beipakatb
nepemMeHHble u3 Gopmyn (puznyeckux,
r€OMETPUYECKUX, OMTUCHIBAIOIITNX
OBITOBBIC CUTYAIIUN )

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




YpaBHEHUS U HEPABEHCTBA.
KBazgpaTHble ypaBHEHUs

15

KBagpaTHoe
ypaBHeHue. HenoimHoe
KBaJpaTHOE
ypaBHeHue. dopmyna
KOpHEN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISAIIUXCS

K KBaQ/IPaTHBIM.
[Ipocreiimme 1poOHO-
panMoHabHbIE
ypaBHEHUS.

Pemenne TekcTOBBIX
3a/1a4 ¢ MOMOUIBIO
KBaJpaTHBIX
ypaBHEHUN

Pacno3naBaThb KBaJpaTHbIEC ypPaBHEHUS.
3anucbiBaTh (POPMYJIYy KOPHEN KBaJAPATHOTO
YPaBHEHUS; pelIaTh KBA/IPATHbIC YPABHCHUSA
— noJiHble ¥ HenousiHble. IIpoBoauTh
npocTeine uccjIe0BAHUA KBAIPATHBIX
YPaBHECHUM.

Pemats ypaBHeHus, CBOASIIMECS K
KBaJ[paTHBIM,

C TIOMOIIIBIO MPEe0OPa30BaAHMI U 3aMEHOM
nepemenHoi. Haduarwoaars u
AHAJIM3UPOBATH CBSI3b MEXK]y KOPHSMU U
Ko3(puIeHTaMu KBaIpaTHOrO

YpaBHEHUSI.

®opmyaupoBath Teopemy Buerta, a

Tak)ke OOpaTHYIO -TeOpeMY, IPUMEHATh

3TH TEOPEMBI JIJISl pEILEHUS

3a/1ay.

Pemiath TekcTOBBIE 3a1a4U
anredpanvyeckuM CrocoOoOM: NEPEXOAUTh OT
CJIOBECHOU (DOPMYITMPOBKHU yCIOBHS 3aJaUnK
anredpandeckoi Moy MyTéM

COCTaBJICHUS YPAaBHEHUS; pEIIATh
COCTABJICHHOE YPaBHEHMUE;
MHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS € MCTOPUEN Pa3BUTHSI aNTeOPHI

bubanoreka
1HOK
https://m.edsoo.
ru/7f417af8




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHM

13

JIuHerHoe ypaBHEHUE
C IBYMsI
[IEPEMEHHBIMH, €T0
rpaduk, IpuMepsl
pelIeHNs YpaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUMN

Pacno3HaBarhb JJMHCHHbBIC
YpPaBHEHUSI C IBYMSI
MIEpEMEHHBIMH.

CrponTsh rpaduky TMHEHHBIX YPABHEHHI, B TOM
YHCIIe

HCI0J1b3YyH LM} POBBIE PeCyPChI.
Pa3zinuuarts napasienbHbIe U
MEPECEKAIOIIMNECS MPSAMBIEIIO UX
YPaBHEHUSIM.

Pemathb cuctembl BYX JTUHEHHBIX
YPaBHEHHM C IByMSANIEPEMEHHBIMU
IMOJICTAHOBKOU U CJIOKECHHUEM.

bubanoreka
1HOK
https://m.edsoo.
ru/7f417af8




C AByMs
NIEPEMEHHBIMH.
[Tpumeps! pemenus
CHUCTEM HEJIMHEWHBIX
YPaBHEHUH C IByMs
MIEPEMEHHBIMU.
['padmueckas
WHTEPIpETALUS
YPaBHEHUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUH C IByMs
IIEPEMEHHBIMU.
Pemenue TekcToBBIX
3a7a4 C IIOMOILBIO
CHUCTEM ypaBHEHUU

Pemars npocrerimme
CUCTEMBI, B KOTOPBIX
OJIHOWU3 YPAaBHEHUN HE
SABJISIETCS JIMHEUHBIM.
IIpuBoauTs rpaduyecKyro
HHTEPNPETANMIO PEIICHUS
YPaBHEHHUS C IBYMsI
IIEPEMEHHBIMH U CUCTEM
YpaBHEHUIIC ABYyMS
NEePEMEHHBIMH.

PemaTh TekcTOBBICE 321241
anredpandyeckuM crocooom

YpaBHEHUS U HEPABEHCTBA.
Hepasenctra

12

Hucnossle
HEpPABEHCTBA U UX
CBOICTBA.
HepasencTtso ¢ ogHoM
IIEPEMEHHOU.
Jlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOU U UX
petienue. CucTemsl
JIMHEVHBIX HEPABEHCTB

DopMyJUPOBATH CBOKCTBA

YU CJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA
KOOPAMHATHOM NPSIMOM, JOKA3bIBATh
anreOpanyeck.

IIpuMeHAaTH CBOMCTBA HEPABEHCTB B
xoze peuieHus 3aaad.Pemarn
JIMHEWHBIE HEPABEHCTBA C OJJHOM
nepeMEeHHOM, n300pakaTh perieHue
HEPABEHCTBA HA YHCIIOBOU MPSIMOU.
PemiaTh cucTemsbl TMHENHBIX

buomoteka [JOK
https://m.edsoo.ru/7f417
af8




HEPaBEHCTB, U300paKaTbpelIeHNE
CUCTEMBbI HEPABEHCTB Ha
YHCJIOBOU MPSMOM

C OJIHOM MEPEMEHHOMN
U WX PEILICHHUE.
N3o0paxenue
peLIECHUs TUHEWHOTO
HEPABEHCTBA U UX
CHCTEM HA YHCIIOBOMN
npsMOH




DOyHKIWY.
OcHOBHBIE NOHATHSA

[TonsTue GhyHKIMN.
OO6nactb onpeeneHus
U MHO>KECTBO
3HAYCHUN (PYHKIUU.
CrniocoObI 3a1aHus
byHKIU.

I'paduk pyHkuMM.
CaoiicTBa QyHKIHH,
UX 0TOOpakeHHe

Ha rpaduke

HUcnoab3oBarh

(GyHKIHOHATBHYIO
TEPMHHOJIOTHI0 HCUMBOJIHKY.
BbIuuncjasaTs 3HaYeHUA

(dbyHKIUH, 3aJaHHBIX (GOpMYJIaMU
(ipu HEOOXOAMMOCTH
UCIIOJIb30BATh KAJIBKYJISITOD);
COCTABJIATH TA0IHIBI

3HAYeHUH QYHKIUU.

CrpouTh 10 TOUKAM

rpadpuxu QyHKIMIA.

OnuceiBaTh

cBoiicTBa QyHKIMH

Ha OCHOBE €€

rpauueckoro

MpeCTaBIICHUS.

HUcnoab3oBarh

(YyHKUIHOHATBHYIO
TEPMUHOJIOTHI) MCUMBOJIUKY.
HccaenoBathb npuMepsl rpadukos,
OTPAKAIOIIUX PEATLHBICTIPOIECCH U
seiieHust. [IpuBOAMTHL MPUMeEpPbI
MPOLIECCOB U SIBJICHUU C 3aJJaHHBIMU
CBOMCTBaMH.

HUcnonb30BaTh KOMIBIOTEPHbIE
NMporpaMMblI

JUTsl TOCTpoeHMsI TpaduKOB DYHKITHI 1

V3y4YE€HUs X CBOMCTB

butmmoreka [JOK
https://m.edsoo.ru/7f417
af8




OyHKIUH.
YucnoBsie pyHKINN

UreHne u MoCTpOCHUE
rpadukoB QyHKIHHA.
[Tpumeps! rpaduxos

Haxoautsb ¢ noMmoumbs1o rpaguka
(GyHKIIUM 3HAYCHUE OJTHOMH3
paccMaTprUBaEMbIX BEJIMYUH T10
3HAYEHUIO IPYTOM.

B HecnoxHBIX Cilydasix BbIpaKaTh
(¢hopmy.10ii 3aBUCUMOCTH

butmmoreka [JOK
https://m.edsoo.ru/7f417
af8

dyHKIM,
OTPAKAIOITUX
peanbHbIE MIPOLECCHI.
DOyHKIWH,
ONMCHIBAIOIINE
IPSIMYIO ¥ OOpaTHYIO
POIOPIIMOHAIILHBIE
3aBUCUMOCTH, X
rpaduKy.

I'paduk pyHKIIH

y = X2

OyHKIMU

y =x4y =%,
y=vx,y= |x|;
rpadguyeckoe pelieHmue
YPaBHEHUM U CUCTEM
YPaBHEHUM

MEXy BETUYHMHAMM.
OnuceiBaTh Xapakrep

WU3MEHEHUS OJTHON

BEJIMYMHBIB 3aBUCUMOCTH OT
W3MEHEHHUS IPYTOM.

Pacno3HaBaTh BUIBI U3y4aeMbIX
bynkuwmii. [loka3siBaTH
CXeMAaTHYECKH ITOJIOKEHUE Ha
KOOPJIMHATHOM TIOCKOCTHU TpaUKOB
Qynkimii Buga: y = x4,y =x3,y =
X,y = |x].

HUcnoab3oBaTh GPyHKIHUOHAIBHO-
rpaguyeckue

npeacTaBJIeHNUs JJI PEIICHUS U
UCCJIEI0BAHMS YPAaBHEHUI UCUCTEM
YpPaBHEHUM.

Hpumensts uugposbie

pecypchbl I TOCTPOEHUS

rpadukoB QyHKIHIMA




[ToBTOpeHune u 0000IICHIE

6

IloBTOpEHHE
OCHOBHBIX IIOHSITUMN U
METOJI0B KypcoB 7 u 8
KJIacCOB, 0000IIIEHNE
3HaHUU

BriOupaTh, NpUMEHATH, OLICHUBATH
CIoco0bI CPABHEHUS YHCEIL,
BBIYHCJICHUH, TTpe0Opa3oBaHUIMA
BBIPAKCHUH, PEIICHUAYPAaBHEHUM.
OcymecTBJasATh CAMOKOHTPOJIb
BBITIOJTHIEMBIX ICUCTBUU U
CaMOITPOBEPKY PE3ybTaTa
BBIYHCIICHU, TPpeoOpa30BaHU,
ITOCTPOCHUM.

Pemiats 3a1aun U3 peajibHOH
SKM3HM, IPUMEHATH

MaTeMaTUYECKUE 3HAHUS UL
peleHns 3a1a4 U3 Ipyrux
IIPEAMETOB.

PemaTth TeKCTOBBIE 3a/1a4M,
CpPaBHHUBATh, BLIOUPATHCIOCOOBI
peneHns 3a1a4u

OBUIIEE KOJIMYECTBO
YACOB 110 [TPOI'PAMME

102

9 KJIACC

HaumenoBanue pazaena
(Tembl) Kypca

KomnnuectBo OcHOBHOE
4acoB cojiep)KaHue

OCHOBHBIE BUJIBI
JIEATCITBHOCTH
O0y4JaroIMXxcs

DIEKTPOHHBIE
(mudposbIie)
obOpa3oBaTeib
HBIE PECYPChI




Yuicna U BEIYMCIICHUS.
JlercTBUTEIBHBIC YHCIIA

PammonanbsHble uncia,
HppalMOHATHLHBIC
Yypcia, KOHCUYHBIC U
OeCKOHEUHEBIE
JEeCATUYHBIC TPOOH.
MHOX€ECTBO
JIEMCTBUTEIBHBIX
YHCE;
JIEUCTBUTELHBIC
Yypcia Kak
OeCKOHEUHEIC
JECATUYHBIE IPOOH.
B3anMn0 oHO3HaYHOE
COOTBETCTBHUE MEXKITY
MHOKECTBOM
JIEUCTBUTEIBLHBIX
YHCea U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSIMOM.

CpaBHeHue
JICHCTBUATEILHBIX YUCET,
apupMeTuIecKue

Pa3BuBaTh npeacraBJjieHUs O YHCIIAX:
OT MHO>XECTBA HATYpaJIbHbIX YUCEI 10
MHOECTBA IEUCTBUTEIbHBIX YNCEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO
NPEACTABIICHUS CHUCTBUTEIIBHOTO YHCIIA
KaK O€CKOHEUHOMU JIECATUYHOU JIpoOH,
NPUMEHSATD JCCATUYHbIC TPUOINKEHUS
PalMOHAIIBHBIX U UPPALIMOHAIBHBIX
quces.

HN3o0paxkars

JNEWCTBUTEIbHBIE YHCIIA
TOYKaMUKOOPANHATHOMN

IIPSIMOM.

3anucbIBaTh, CPABHUBATD H
yIOpPAI0YUBATH

JNICUCTBUTEIBHBIC YHCIIA.

BbInosHATH, coueTast yCTHBIC U
MACbMEHHBIE TPUEMBI,
apupMeTnyecKue 1eUCTBUSA C
palMOHAIBHBIMUA YHCIIAMH; HAXOAUTh
3HAYEHUS CTETIEHEN C LEIbIMU
MOKA3aTesIMU U KOPHEN; BBIYUCIATH
3HAYEHUS YUCTIOBBIX BHIPAKECHUM.
IHosryyuTs npeacraBjieHue o
3HAYMMOCTH JCHCTBUTEIHHBIX YUCE

B IIPAKTUYECKOM NESATEILHOCTH
YyeJIoBeKa.

AHAJIM3MPOBATH U 1€JaTh BHIBOAbI

0 TOYHOCTH NMPUOIMKEHUS

bubimoreka [JOK
https://m.edsoo.ru/7
7419d08




JNEUCTBUTEIBLHOIO YKCIIA TIPU
pelleHnr3a1ay.

OKpyrasiTh ACHCTBUTENBHBIE YHCIIA,
BBINOJIHATH NPUKUAKY PE3YJIbTATa
BBIUMCIICHUH, OLEHKY 3HAUCHUI

JICUCTBUS

C ICUCTBUTECILHBIMU
YHCJIaMH.
[Tpubnmxénnoe
3Ha4YCHHUE BEJINYHNHEI,
TOYHOCTH
PUOITNKEHUS.
OkpyriieHue yuce.
[Ipukuaka u orieHKa
pe3yJIbTaTOB
BBIUMCIICHUH

YU CJIOBBIX BBIpEDKGHHﬁ.

3HAKOMHMTBHCH ¢ HCTOPHEN Pa3BUTHUSA
MaTEeMaTUKH




YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJHOU
[IEPEMEHHOU

14

JInHelHOe ypaBHEHUE.
Pemenune ypaBHeHu,
CBOJSILNXCS

K JINHEWHBIM.
KBagpaTHoe
ypaBHeHue. Pemenue
YPaBHCHUHU,
CBOJALLUXCS

K KBaJIpaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumeps! pemenus
YPaBHEHUH TPEThEU

1 4YETBEPTOMN CTENEHEN

OcBauBarthb, 3aIOMUHATH U
NPUMEHSATH rpauuecKueMeTo bl
IIPU PELICHUN YPAaBHEHUN,
HEPABEHCTB U UX CHCTEM.
Pacno3naBars Lieible U

IpoOHbIe ypaBHEHUA. PemiaTh
JIMHEeHHbIe H KBaJpaTHbIE
YPaBHeHHUs1, ypaBHEHUS,
CBOJSIIMECS K HUM, IPOCTEHIINE
JIPpOOHO-palliOHATbHbBIC

YPaBHEHUS.

IIpennaraTs BO3MOXKHBIE CLIOCOOBI
pelIeHs TeKCTOBBIX3aa4,
00CyKIaTh UX U peliaTh
TEKCTOBBIE 33/1a4l Pa3HBIMU
croco0amu.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS
MaTEMaTUKHU

bubimoreka [JOK
https://m.edsoo.ru/7
7419d08

pazyioKEeHUEM

Ha MHO>KUTEIIH.
Pemenue npo6Ho-
palMOHAIBHBIX
YPaBHEHU.

PelieHne TeKCTOBBIX
3a/1a4 anreOpandecKum
METOA0M




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHeHHUE C AByMS
MIEPEMEHHBIMU U €r0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPaBHCHUMN
C ABYMsI
[IEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JTUHEHNHOE,
a Ipyroe — BTOpou
CTEIIECHH.
I'paduueckas
UHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C ABYM: IICPCMCHHBIMU.

Pemnrenne TekcTOBBIX
3aJ1a4
anreOpanyecKkum
CIoco0om

OcBauBaTh U NPUMEHSATH TPUEMBI
pELIEHUs] CUCTEMBI IBYX JIMHEHUHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHMI, B KOTOPBIX
OJIHO YPaBHEHHE HESBISAETCS
JIMHEUHBIM.

Hcnonb3oBaTh GyHKIMOHAIBHO-
rpaduueckue npeacTaBiIeHUs 1Jis
peleHHus] M UCCIIeJOBAHUS YPaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32124,
pemiaTh UX aareOpandeckumM CrocoOoM:
NePexXouTh OT CIOBECHOU
(opMyIMPOBKH yCIIOBUS 3374 K
anredpandecko MOJICIUITYTEM
COCTaBJIEHUS] CUCTEMBI YPaBHEHUI;
pelaTb COCTaBICHHYIO CUCTEMY
YpaBHEHUI; HHTEPNPeTHPOBATH
pe3ynbTar.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS
MaTEMaTUKHU

bubimoreka [JOK
https://m.edsoo.ru/7
7419d08




OyHKIUH

16

KBanparnunas
dysk1ys, e€ rpaduk u
coiictsa. [Tapabomna,
KOOPJMHATHI BEPILIUHBI
napaboJbl, OCh
CUMMETPUU MapadoJIbl.

I'paduku hysKIMi:
y = kx,
y= kx + Db,
k
y=
X

y=x2y= x5y =+xy

= |x|

Pacno3HaBaTh BUIbI U3y4aeMbIX
(GYHKIMI; HITIOCTPHUPOBATH
CXeMATH4YeCKH, 00bICHATH
PacCIIOI0KEHUE HAa KOOPAUHATHOU
IJIOCKOCTHU TpauKOB

Gynknmii Buga: y = kx,y = kx+ b,y =

k =R

xy =3y =1x,y=|x|B3aBucuMoCTH
OT 3HAYCHUIKOA D (PUIIHEHTOB;
OMHCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTUYHYIO
dbyHK1IHIO 110 hopMyIIe.
IIpuBoauTH NpUMeEPHI
KBaIPaTUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, (PU3UKH,
TCOMETPHH.

BrigBasaTe 1 0000111aTH
0COOEHHOCTH rpaduka
KBaJApaTUIHOW (PYHKITUH Y

= ax®> + bx+ c.

Crpourb u n3odpaxkatrb

cXeMaTH4YeCKHU rpauKu KBaIpaTHIHbIX

dbyHKIMN, 3aITaHHBIX (OpMyTIaMu BUA
y=ax’,y=ax’+q,y=
a(x + p)3, y=ax?+bx +
C.AHAJIU3MPOBATH U
MPUMEHATH CBOMCTBA

M3YYEHHBIX (QYHKIMMA

bubimoreka [JOK
https://m.edsoo.ru/7
7419d08




JJIT UX IIOCTPOCHHA, B
TOM 4YHCJIC C IIOMOIIBIO

I1(POBBIX PECYPCOB




YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

16

YucnoBbie
HEPABEHCTBA U UX
CBOMCTBA.
JIuHelHbIe
HEpPaBEHCTBA

C OJTHOM TIEPEMEHHOM
U UX pEIICHHUE.
Cucrembl JTMHEHMHBIX
HEPABEHCTB C OJIHOM
IIEPEMEHHOU U UX
pEIIEHHUE.
KBanpaTtHbie
HEPABCHCTBA U UX
pelIeHue.
I'paduueckas
UHTEpIpeTaIus
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMSI
epEMEHHBIMU

Yurars, 3alIUCHIBATH, IOHUMATh,
HHTEPNPeTHPOBATH HEPABCHCTBA,
UCIIO0JIb30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO. BLINOJIHATH
npeoOpa3oBaHUs HEPABEHCTB,
HCNO0JIb30BATH ISl IPeoOpa3oBaHus
CBOICTBA YK CJIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHHbBIE U
KBaJpaTHbIC HEpaBeHCTBRA. PemaTh
JIMHEWHbIC HEPABEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB, CUCTEMBbI
HEPABEHCTB, BKJIIOYAIOIIINX
KBaJpaTHOE HEPABEHCTBO, U pPeIlaTh
UX; 00CYKAATh [TOJy4YCHHBIC
pelieHus.

N300paikaTth pelieHre HEpaBEHCTBA U

CUCTEMBI HEPAaBEHCTBHA YHCIIOBOM
IPSIMOiA, 3aIIUCBIBATDH PELICHUE C
IIOMOILBIO CUMBOJIOB.

Pemarhb kBafpaTHbie
HEPABEHCTBA, UCIOJIb3Ys
rpaduyecKue IpeaCTaBICHHUS.
OcBauBathb U IPUMEHATH
HEPaBEHCTBA MIPU PEUICHUU
Pa3IMYHBIX 33]1a4, B TOM YHUCJIE
IPAKTUKO- OPUEHTUPOBAHHBIX

bubimoreka [JOK
https://m.edsoo.ru/7
7419d08




YucioBeie
[OCJIETOBATEIILHOCTH

15

[TonsiTre yncnoBom
MOCJIEA0BATEILHOCTH.
3ananue
MOCJIeIOBATEIHLHOCTH
PEKYPPEHTHOU
dbopmyIon u

dbopmyoii N-ro YiieHa.

Apudmernueckas u
reoMeTpuYeCcKas
IIPOTPECCHM.
®opmyJibl N-To YieHa
apudmeTnyeckoit u
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH
WHJICKCHbIE 0003HAUYCHUSI, CTPOUTH
peyeBble BbICKA3bIBAHUS C
UCIOJIb30BAaHUEMTEPMUHOJIOT UM,
CBSI3aHHOM C MOHSATHEM
MOCJIEIOBATEIHHOCTH.
AHaauzupoBatb Qopmyiy N-

r'O 4JIEHa MOCIEA0BATEIbHOCTH
WU PEKYPPEHTHYIO POpMyITy

U BBIYHCJIATD YICHBI
MOCJIEA0BATEILHOCTEHN, 3aJJaHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBauBaTrhb 3aKOHOMEPHOCTD B

IMOCTPOCHUH MMOCICA0OBATCIbHOCTH,

CCJIX BBIIIMCAHBI IICPBLIC HECKOJILKOECE

YJICHOB.
Pacno3naBath apudMeTHYECKYIO U
r€OMETPUYECKYIOTIPOTPECCUU TIPH
Pa3HBIX CIIOCO0AX 3aJaHus.

bubimoreka [JOK
https://m.edsoo.ru/7
7419d08




MPOrPECCUM, CYMMBI
MEePBBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apu(MeTH4IEeCKON 1
r€OMETPUYECKOU
POrPECCUl TOUKAMU
Ha KOOPANMHATHOMN
MJIOCKOCTH.
JIvHenHbIl U
3KCIIOHEHLIAIbHbBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemiaTh 3a1aun ¢ UCMOJIB30BAHUEM
dbopmy N-TO WieHa
apu(MEeTUYECKON U TEOMETPUUECKOM
IIPOTPECCHM, CYMMBITIEPBBIX N
YJIEHOB.

N300paxkaTh WieHbI
MOCJEN0BATENBHOCTH TOUKAMU

Ha KOOPJIMHATHOM IUIOCKOCTH.
PaccmaTrpuBath npumepsl
NMPOLECCOB U ABJCHUUU3

pEaJbHOM )KU3HU,

WJUTIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUYECKOI

MPOTPECCHUH, B

r€OMETPUIECKON

POTrpeCccun; U300pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH
rpauuecku.

Pemars 3aga4um, CBI3aHHBIC C
YHCJIOBBIMU ITOCIIEIOBATEIBLHOCTSIIMU, B
TOM YHCJIE 33J1a4U U3 PEAIbHOU KU3HU
C UCTIOJIb30BaHUEM ITU(POBBIX
TEXHOJIOTUMN (DJIIEKTPOHHBIX TAOJIHII,
rpagu4ecKOro KaIbKyJIsITOpa U T.11.).
Pemiate 3agaun Ha CIIOKHBIC
MPOLICHTHI, B TOM YUCJIE 3a7a4H U3
peanabHOM MPaKTUKH (C
HCIIOJIb30BaHUEM KaJIbKYJISTOPA).
3HAKOMUTBHCS ¢ MCTOPUEN PA3BUTHUSA




MAaTCMaTHKH

[ToBTOpeHue, 00001IICHKE,
cucTeMaTH3alus 3HaHUI
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Yucaa u
BbIYHCJIeHHSsI (3aTHCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEIbHBIMMA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIIEHHS,
MIPOTIOPIIUY;

OnepupoBatb NOHATHSIMM:
MHO>KECTBO, ITOJAMHOKECTBO, Olepalin
Ha/I MHO>KECTBaMH; HCMOJIb30BATh
rpaduyeckoenpeCTaBIeHNEe MHOKECTB
JUTS. OIIMCAHMSI PEANIbHBIX MPOLIECCOB U
SABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.
AKTYyaJu3upoOBATh TEPMHUHOJIOTHIO

U OCHOBHbIE 1eliCTBHS, CBSI3AHHbIE




C YHCJIAMM. HATYPaJIbHOC YHCIIO,
IMPpOCTOC U COCTABHOC YMCJIa,
ACIINMOCTDb HATYPAJIBHBIX

OKpYTJICHHE,
pUOJIMIKEHNE,
OLICHKA; pEeIICHHe
TEKCTOBBIX 33124
apupMeTUUECKUM
crocoOoM)

yucell, IPU3HAKYU JIEIUMOCTH, LIEJI0e
YHUCJI0, MOJTYJIb YUCJIa,00bIKHOBEHHAS U
JNecATUYHAas ApoOH, CTAaHJAPTHBIN BUT
yucia, apupMEeTUIECKUM KBaIpaTHBIN
KOPEHb.
BpInonHsATh 1€CTBYS, CPABHUBATH U
yHOPsII0UMBAThLYUCTIA, TPEACTABISATD
YHUCIIa Ha KOOPAUHATHOM NIPSIMOM,
OKPYTJISATh YUCJIA; BBITOJHSITh TPUKUIKY
U OIIEHKY PE€3yJbTaTa BIYUCICHUIA.
Pemath TekcTOBBIC 3a/1a4U
apudmeTHIeckuM criocobom. Permars
MPAKTUYECKUE 3a/1a4, COAECPIKAIINE
MPOIIEHTHI, A0, YaCTH,
BBIpaXKaIOI1e 3aBUCUMOCTH:
CKOpPOCTb — BpEMsI — PacCTOsIHUE,
I[EHa — KOJIMYECTBO — CTOUMOCTb,
00BbEM paboThl — BpeMsl —
MIPOU3BOIUTEIIBHOCTh TPY/Aa.
Pa3bupath peanbHbIe )KU3HEHHbBIC




CUTYyalluH,
(GbOopMyIHpPOBATh UX HA S3BIKE
MaTeMaTHKH,

HaXOJUTh PEIICHUE, TIPUMEHSS
MaTeMaTHYECKUH aIapar,
UHTEPIIPETUPOBATH PE3YIIBTAT

Anrebpanueckue
BBIPOKCHHUS
(nmpeoOpaszoBanue
anredpandecKmx
BBIPAKCHUU,
JIOTTYCTAMBIE
3HA4YCHUS)

OnepupoBaTh NOHATUSIMH:
CTETIEHb C IICJIBIM TTOKA3aTelIeM,
apu(pMeTHIECKUN KBaIPATHBIH
KOPEHb,MHOTOWIEH,
anreOpandeckasi 1poob,
TOXJIECTBO.

BpInonHATE OCHOBHBIE JIEVCTBHUS:
BBITIOJIHATH Pac4€Thl IO popmyiam,
peoOpa3oBBIBATH IENbIE, APOOHO-
paIMoHaIbHBIC BEIPAKEHUS U
BBIPOKCHUSI C KOPHSIMH,




peaIn30BbIBAThH PA3JIOKEHUE
MHOTOYJIEHA HA MHOYKUTEJIHN,B TOM
YHCJIE C UCIIOJIb30BaHUEM (HOPMYIT
Pa3HOCTHU KBaJPaTOB U KBajJipaTa
CYMMBI U Pa3HOCTH; HAXOUTh

JIOITYCTUMBIE 3HAYCHUS TIEPEMEHHBIX JIJIS
JTpOOHO-

palMOHAIBHBIX BHIPAKECHHM, KOPHEH.
MoaeaupoBaTh ¢ TOMOIIBIO POPMYIT
peasbHBIE MPOIIECCHI

U SIBJICHUS

DOYyHKIUU
(mocTpoeHue,
CBOMCTBA U3Y4YEHHBIX

byHKumit;
rpadguueckoe perieHue

YPaBHEHUU U UX
CUCTEM)

OnepupoBaTh NOHATUSAMM. PYHKIHUSA,
rpaduk GyHKIIUH,

HYJU (PYHKIHMH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA,

IPOMEXYTKU BO3pacTaHusi, yObIBaHUS,
HauOosblIee U

HauMeHbIllee 3HaUeHUs QYHKIUU.
AHAJIU3HUPOBATH, CPABHUBATD,
00cyxaaTh CBOMCTBA

GyHKUUNA, CTPOUTH UX TPapUKH.
OnepupoBaTh NOHATHSIMHU: TIPsIMAst




IPONOPIMOHAIBHOCT,
oOpaTHas IpONOPLIUOHAIBHOCTb,
NAUHEWHas QyHKIus,

KBaJIpaTUyHask (PyHKIHsI, apadoia,
rurnepooua.

Hcnoab3oBars rpaduku s
ONPEAECIICHNS CBOWCTB,

IIPOLIECCOB U 3aBUCUMOCTEH, IS
penieHus 3a1a4 u3 Apyrux

y4eOHBIX MIPEIMETOB U PEATIbHOU KU3HU;
MOJeJIMPOBATh

C MOMOUIBIO TPa(PUKOB peabHbIE
IIPOLIECCHI U SIBICHMUS.

Beipaxars ¢gopmyaaMu 3aBUCUMOCTH
MEXAY BEITMYHHAMHU

OBLIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102




PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KITACCAX

HHOACHUTEJBHASA 3AIITMCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pa3lesiOB IIKOJBbHOM MAaTEMAaTHKH,
UMEIOIIUI CBOEH IENbI0 00ECeUnTh M3yuyeHUE CBOMCTB U pa3MepoB (UTYp, UX
OTHOLIEHWHA M B3aMMHOE pACIOJOKEHHE, ONHUPAECTCI Ha  JOTHYECKYIO,
JOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHUs T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNACA YUUTCS TIPOBOJIUTH
JOKA3aTEeJIbHBIE PACCYKJICHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIIFOUEHHUs, JOKa3bIBaTh
UCTUHHBIE YTBEPKICHHUS U CTPOUTHh KOHTPHOPUMEPHI K JIOKHBIM, IMPOBOIUTH
pacCyXJIeHHs «OT TPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIEC YTBEPIKICHUS.

BTOpoii IEHHOCTBIO M3YyYEHMSI TE€OMETPUM SIBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PELUICHUH KaK MaTeMaTU4YeCKHX, TaK U MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLIUXCS B peaJibHOM ku3HU. OOyvaromuiicsl JIOJDKEH Hay4YHThCS
ONPENEIUTh F'€OMETPUUECKYIO (QUTYpy, ONHUCATh CIOBAMH JAHHBIM 4YepTEX WU
PUCYHOK, HAWTH IUIOIIA/Ib 3€MEJIBHOTO Y4acTKa, pacCUYUTaTh HEOOXOUMYIO JUTUHY
ONTOBOJIOKOHHOTO KabOeysi uiau TpeOyeMble pa3Mephbl Tapaka JJisi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUUCIUTENIbHAS JHHUS B W3YYEHUU T'E€OMETPUHU.
[Ipu pemieHnn 3agad MPaKTHUECKOTO XapakTepa OOy4arOoUIUIICS YYHUTCS CTPOUTH
MaTeMaTUYeCKHE MOJIEM pPEalbHBIX KU3HEHHBIX CHUTyallMil, TPOBOJUTH
BBIYMCJICHUS U OLIEHUBATh aJICKBATHOCTD MMOJYYEHHOTO PE3YJIbTaTa.

Kpaiine BaxHO MOTYEPKUBATH CBA3U TEOMETPUH C APYTHUMH YYECOHBIMH
MpeAMEeTaMi, MOTUBUPOBATH UCIIOJIb30BaTh OMPENEIECHUSI TE€OMETPUUECKHUX (DUryp
Y TIOHSTHM, JAEMOHCTPUPOBATh NMPUMEHEHUE MOJTYYEHHbIX YMEHHU B (PU3HKE U
TEXHUKE. OTH CBsI3W Haubojee SApKO BUAHBL B TeMax «BekTopb»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «['eomerpus» BKIIOUAET CIEAYIONIME OCHOBHBIC DPa3feiibl
comepxxkanusi: «['eomerpuyeckue Gurypel M UX CBOWCTBa», «l3Mepenwue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBbl KOOPJIMHATHI HA  IUIOCKOCTHY,
«Bektopsy, «/[Brkenus miockoctuy, «IIpeodpazoBanus moao0us».

OO1ee 4YMCIIO YacoB, PEKOMEHIOBAHHBIX JJI U3YYEHHS y4eOHOro Kypca
«"'eometpusi», — 204 gaca: B 7 kiacce — 68 4dacoB (2 yaca B HeNEnw), B 8
kiacce — 68 yacos (2 waca B Hezeno), B 9 kitacce — 68 yacos (2 yaca B HEZIEIIO).

COILEPKAHHUE
OBYUYEHUA7 KJIACC
Hauvanbnabie noustus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YTOJ. Buasl
YIJIOB.
BeptukanbHusle 1 cMexHbIe yribl. buccekrpuca yrna. Jlomanas, MHOTOyrOJbHUK.
[TapamienpHOCTB U NEPIIEHINUKYIIAPHOCTD NPSAMBIX.



CumMmerpuunbie  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
IIpuMepsl CHMMETPUHN B OKPYIKAIOIIEM MUDE.

OCHOBHBIE IIOCTPOEHUS C IOMOINBIO LHUPKYJIS WU JMHEHKHA. TpeyronbHUK.
BricoTta, Mmeanana, buccekTpuca, MX CBOMCTBA.

PaBHOOenpeHHBII W pPAaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO

TPEYTOJIbHUKA.

CBoiicTBa W TMpPU3HAKU PABHOOEIPEHHOro TpeyrojpHuka. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA M  IpU3HAKKM  NApAUIENbHBIX  npsAMbIX. CyMma  yIuioB

TPEYTrOJIbHUKA.

BHemHue yrisl TpEyroJbHUKA.

[IpssMOyTrONBHBIA ~ TpeyroJbHUK. CBOWCTBO MEIHWAHBI MPSIMOYTOJIBHOTO
TPEyrojabHUKA,  NPOBEACHHOM K  runoreHyse. Ilpusnaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHcTBa B TE€OMETpPUHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, TeopeMa O OoJblleM yrie W OoJbLIeH CTOpPOHE TPEYroJbHUKA.
IleprieHIUKYJIApY HAKIIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccekTtpuca yrima #W  CEpeIMHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

OKpyKHOCTb W Kpyr, XOpJa M JuaMeTp, HX CBOWCTBa. B3aumnHoe
pacmoJIOKEHUE OKPYKHOCTH W mpsimoil. KacarenbHas u cekymas K OKpYyXHOCTH.
OKpyXHOCTb, BIMCaHHAas B YroJ. BrnucaHHas W ONHMCaHHasg OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapamnenorpamm, e€ro ImpuU3HakKd MW CBOKMCTBA.
YacTtHple ciayyaud MapauielorpaMMoB (MPSMOYTOJILHUK, pPOMO, KBaapaT), HX
pU3HAKKU U CBOMCTBA. Tpanerus, paBHOOOKasi Tpamneiusi, €€ CBOMCTBa U MPU3HAKH.
[IpsimoyronbHas Tparnenusi.

Meron ynBoenus menuanwl. LlenTpansHas cumMmerpus. Teopema Daneca u
T€OpEMao NPONOPIMOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHuUKa.

[Togobue TpeyronbHUKOB, Kod(hduiment nonodus. I[IpusHaku mnomoOus
TpeyroiabHUKoB. [IpruMeHeHne moao0ust Mpu pelIeHuH MPAKTUYECKUX 3aa4.

CpoiicTBa miomiaaei reomeTpuueckux ¢uryp. Dopmyssl s TUIOMIAH
TpPEyrojbHUKa, MapaienorpamMmma, pomOa u Tpanenuu. OTHOIIEHUE IUIONIaACH
noI00HBIX GUryp.

Brruncnenue miomaaei TpeyroaibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCWHYC, TaHT€HC OCTPOTO YIJIa MPSIMOYTOJIBHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHe (YHKIIUU
yriioBB 30°, 45° u 60°.
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BrnmcaHHble M LIEHTPAJIBHBIE YIJbI, YrOJ MEXAY KAacaTelIbHOM U XOpIOM.
Yriael  MeXay XOopJaMM M CeKyllMMH. BrucaHHble U OIIMCaHHBIC
4EeTBIPEXYTOJBHUKU. B3anMHOE pacronoxeHnue IByX OKpyxkHocted. Kacanue
oKkpyxHOcTell. O01IMe KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yramoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. PDOPMYIIbI TPUBEACHUS.

Pemenue TpeyroabHuKoB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. Perienue
MPAKTUYECKHX 3334 C UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne momgoous. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O MpPOU3BENECHUU OTPE3KOB XOpPI, TEOPEMBI O IPOU3BENCHHUU
OTPE3KOB CEKYIINX, TEOpPEMA O KBaIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyJib) — BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
POTUBOMOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, OINEpallMd HaJl BEKTOpamu. Pa3loxkeHue BeKTopa MO JBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHatbl BekTopa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE IJIS1 HAXO0XKICHUS JUIUH U YTJIOB.

JlekapTOBBl KOOpAMHATBI HA  IUIOCKOCTH. YPaBHEHUS MPSIMOM U
OKPY>KHOCTH B KOOpAMHATax, MEPECECUEHUE OKPYKHOCTEHM M NpsMbIX. MeTon
KOOPJAWHAT U €ro NpUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pagycHas u pagrnaHHas
Mepa yria, BBIYUCICHHE IUIMH Jyr OKpykHocTeu. [lmomane kpyra, cekrtopa,
CerMeHTa.

JIBIO>KEHUSI TIJIOCKOCTM UM BHYTPEHHHE CUMMETpUM (Quryp (djeMeHTapHbIe
npencrapienus). [lapamensusiii nepenoc. [1oBopoT.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS MPOTPAMMbI Yy4eOHOTO Kypca K KOHITY
o0yueHus B 7/ KJacce:

Pacrnio3HaBaTh HM3ydeHHbIE TE€OMETPUYECKHE (UTYPBI, ONPEAENsITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TeoMeTpu4eckue (UrYphl, BBITOIHSIThH
YepTEeKU IO YCIOBUIO 3ahaud. V3MepsATb NWHEHbIE W YIJIOBbIE BEITUYHUHBI.
Pemate 3amaum Ha BBIYMCIICHUE IJIMH OTPE3KOB U BEJTUYHH YIJIOB.

Henate rpyOyi0 OLEHKY JMHEHHBIX W YIJIOBBIX BEJIMYUH TPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuyarh pasmepbl 3TUX
00BEKTOB 10 MOPSAIKY BEJIMUHHBI.

CTpouTh 4yepTeKHU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCAd MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKHU UCBONCTBA PaBHOOCIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN 33/1a4.

[IpoBOAUTE JIOTMYECKHUE PACCYKIECHUS C UCIIOIb30BAHUEM T'€OMETPHUUECKUX
TEOPEM.

[Tonp30BaTbCAd NpHU3HAKAMU PABEHCTBA NPSIMOYTOJbHBIX TPEYTOJIbHUKOB,
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CBOWCTBOM  MEJHaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTrOJIbHOTO
TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a]a4.

OnpenensaTe MNapauieIbHOCTh NPSMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
oOpasyeT ¢ HUMH cekylas. OnpenensrTb MapauieIbHOCTh MPSMBIX C MOMOIIBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOU O TOUYEK APYTOU MPSAMOU.

Pemate 3aaun Ha KileTyaToi Oymare.

[IpoBOANTH BBHIYUCIEHUS W HAXOAUTH YHCIIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TIEOMETPUYECKMX 3aJayaX C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOoJIbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJOB, O0Opa30BaHHBIX IpHU
NEPECEUEHNN JABYX MApAJUIEIBHBIX MPSIMBIX CEKylleil. Pemars npakThyeckue
3a/1a4M Ha HAXOXKJICHHUE YIioB. BiiaieTh MOHATHEM T€OMETPUUECKOTO MECTA TOYEK.

YMeTh onpeaensiTh OUCCEKTPUCY YIila U CEPEANHHBIN NEPIEHANKYIISIP K
OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUYEK.

DopMyIMpPOBaTh OIPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl U AuUaMeTpa
OKPYXHOCTH, IIOJB30BaThCSI HMX CBOWCTBAMHU. YMETh MPUMEHSATH 3TH CBOWCTBA
MIPU PELICHUN 3a]1a4.

Brnanete moHATHEM OINMCAHHOM OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBaThest pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA I[IEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, 4YTO CEPEAUHHBIC
IIEPIIEHAUKYJIAPBI K CTOPOHAMTPEYTOJIbHUKA MIEPECEKAIOTCA B OTHOU TOUKE.

Brnagerp moHsTMEM KacaTEIbHOW K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paanyca, POBEAEHHOIO K TOUKE KaCaHUS.

[Tonp30BaThCA MPOCTEMIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMH, IIOHUMATh
UX MPAKTUYECKUU CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C MTOMOIIBIO LUPKYIS U
JIMHEUKH.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS MPOrPaMMBbI Y4eOHOTO Kypca K KOHITY
o0yueHus B 8 KJacce:

PacniosHaBaTh OCHOBHBIE BHUIBl  YETBIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
MTOJIb30BAThCANX CBOMCTBAMH IPU PELIEHUH I'€OMETPUUYECKUX 3a4ad.

[IpuMeHsATh CBOMCTBA TOYKHM IEPECEUCHHMS MeEAUaH TPEyrojibHUKa (IeHTpa
MAaccC)B PEIIeHUH 3ajau.

Branerp moHATHEM CpeNHEW JUHUU TPEYTrOJbHUKA W TPANELUU, NPUMEHATH
X CBOWCTBA IIPU pEIIEHWH TeoMeTrpuuecknx 3aaad. [losb3oBaTecs TeopeMoi
Qaneca ¥ TEOPEMOU O NPOIOPLUUOHAIBHBIX OTPE3Kax, IPUMEHATh UX JUIS PELICHUS
IIPAKTUYECKUX 3a]1a4.

[IpumeHsATh TpU3HAKKU NMOA00US TPEYTOJbHUKOB B PEIICHUH F€OMETPUUYECKHUX
3a7ad4.

[Tonb3oBaThess Teopemoil Iludaropa ang pemieHuss TeOMETPUYECKUX U
npakThdeckux 3amad. CTpOUTh MAaTEMATHUYECKYI0 MOJEIb B NPAKTHYECKUX
3a/1a4ax, CaMOCTOATENIbHO AENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBI.

Brnagetp DOHATHMSAMM CHUHYyCa, KOCHMHYyCa M TaHI€HCA OCTpPOro yrJa
IIPSIMOYTOJIBHOTO TPEYTroibHUKA. [101b30BaThCA 3TUMH NOHATHAMU JUIS PELICHUS



MPaKTUYECKHX 33/a4.

Bbruncnsate (pa3auuHbIME crIocOOaMu) IUIOLAAb TPEYTOJIbHUKA M ILIOIIAAU
MHOTOYTONIBHBIX ~ (QUryp (MOJB3ysiCh, TA€ HEOOXOAMMO, KAIbKYISTOPOM).
[IpuMeHsTh MOMy4YeHHbIE YMEHHUS B TPAKTHUECKHX 3ajauax.

Bnagerp MOHATHSMH BIOUCAHHOTO W IEHTPAJbHOTO YIJa, HCMHOJIb30BaTh
TEOPEMBIO BIIMCAHHBIX YIJaX, yriax MEXIy XopJamH (CEeKyIIMMH) U YIIIe MEXIY
KacaTeJIbHOM UXOPJIOHM IIPU PELIEHUN FEOMETPUYECKUX 3a1a4.

Bnagers MOHATHEM OMHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBa
ONHMCAaHHOTO YETHIPEXYTOJIbHUKA NIPU PELIEHUU 3a/1a4.

[TpyuMeHATh MONTy4YEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTHYECKHE
MOJIEJIN JUIS 3a/1a4 peaJIbHOM JKU3HU U MIPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS
C NPUMEHEHHEM IMOJ00MsI M TPUTOHOMETPUHU (TOJB3YsCh, TJ€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

[TpenMeTHBIC pe3yNbTaThl OCBOCHHUS MPOTPaMMBl YIeOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKHME (QYHKUHUU OCTPBIX VYIJOB, HAXOAUTh C HUX
MIOMOILBIO PA3JMYHBIE AJIEMEHTBl MPSMOYTOJIBHOIO TPEYTrOJbHUKA («pEelIeHne
IPSIMOYTOJIHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJdbKyIsATOpa) JJIUHBL
U YIJIbI JJ1SI HETAOJTUYHBIX 3HAYCHUH.

[Tonp30Batbess popMysiaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAaXOXJCHHUS COOTHOLIEHWUH MEXJIYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH.

Hcronb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUJISI HAXOXKJAEHUS Pa3Iu4HbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIICHHE TPEYrOJbHUKOB»), NPUMEHSATh HX MpH
pELIeHNH T€OMETPUYECKUX 3a1au.

Brnagets moHATHSIMM  npeoOpa3oBaHMs — MOAOOHMSA, COOTBETCTBEHHBIX
AJIEMEHTOB N0100HbIX uryp. [Toab30BaThcsi CBOMCTBAMU MOJ00MS MPOU3BOJIHHBIX
buryp, yMeTb BIUUCIATH JJIMHBI 1 HAXOAUTH YIJIbl Y MOJOOHBIX puryp. [lpumeHsTs
CBOMCTBa MOAOOMS B MPAKTHUYECKUX 3a/JadaX. YMETb MPUBOAUTH MPUMEPHI
MOJ00HBIX (PUTYPB OKPYKAIOIIEM MUDE.

[Tonb30BaThCA TEOpEMaMH O MPOU3BEIECHUN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh HMX TEOMETPUUECKUN W (PU3NYECKHM
CMBIC]I, MPUMEHATh HMX B PEIICHHMH TE€OMETPUYECKUX U (U3MYECKUX 3aj1ad.
[IpumeHsTh CKaJIsIpHOE NMPOU3BEACHNE BEKTOPOB ISl HAXO0XKIAEHUS JUIMH U YIJIOB.

ITonp30BaTbCsd METOOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B
pELICHUU IeOMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Biianerp MOHATUAMM NPaBUIBHOIO MHOTOYIOJIBHMKA, JIJIMHBI OKPY’KHOCTH,
JUIMHBI yTW OKPY’KHOCTH M PAJUaHHOW MEpPBI yIild, YMETh BBIYMCIATH IUIOLIAIb
Kpyra ¥ ero yacreu. [IpumMeHsaTh nosydeHHble yMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoguts ocu (MM UEHTPHI) CUMMETpUU (UTYP, MPUMEHSTH BHKCHUS
IJIOCKOCTHB NPOCTEUIINX CIIydasiX.

[IpyMeHATh MOJyYEHHBIE 3HAHMS HA NPAKTUKE — CTPOUTH MATEMATUYECKUE

10



MOAENU IS 3aJad  pealbHOW JKM3HM H TPOBOJUTH COOTBETCTBYIOIIWE
BBIUMCIICHUSI C TPUMEHEHHEM TIOJ00Ms © TPUTOHOMETPHUYECKHX (DYHKIUH
(TmosIb3yscCh, TI€ HEOOXOAMMO, KAJIbKYJIATOPOM).

10



TEMATHYECKOE

INJAHHUPOBAHHUE7 KJACC
HanmMeHnoBanwue paziena |KoaudecTBo OcHoBHOE OCHOBHEBIE BHJIBI JIICKTPOHHBIC
(TemnI) Kypca 4acoB coJiepKaHue NEeSITEILHOCTH (mudpoBbIe)
00yJarommxcs 00pa3oBaTeIbHbBIC
€CypCHI
[pocreiimue 14 [Mpocreiimue ®opMy.IHPOBATH OCHOBHBIE MoHsTHsi n [PHOMOTeKa [IOK
reOMETPHYECKHE (PUTYPEI U reOMETPUYECKHIE onpesiesienns. Pacnosnapars nsyuennpe |10PS:/m.edsoo.ru/7fal
WX CBOWMCTBaA. M3MepeHue OOBEKTEL. reoMeTpudeckue (purypsl, onpeneasith oe2e
TCOMETPUUICCKUX BEITHUUH MHOTOYTOJIbHHK, WX B3aUMHOE PACIOJIOKCHHUE, BBIMOJIHATH
JOMaHas. 4epTEXK MO0 YCIOBUIO 3aJ1aUH.
CMeKHEIC U IIpoBoaMTHL IPOCTEUIITHE TIOCTPOCHHUS C
BEPTUKAIbHBIC YTIIBI. MTOMOIIBIO IUPKYJIISH JTHHEHKH.
Pabora HN3mepsATH JINHEMHBIE U YTIIOBBIE
C MPOCTEHIITMH BEJIMYMHBI TEOMETPUUCCKUXHU
YepTEIKAMU. MPaKTHYECKUX 0OBEKTOB.
W3smepenue nubeiinbix | ONpenesiTh «Ha Ia3» pasMepsl
Y YTJIOBBIX BEJIUYHH, peabHBIX O0BEKTOB,
BBIYMCJIEHUE OTPE3KOB | MPOBOAMTH IPyOyIO OIICHKY HX Pa3MEpPOB.
H YTJIOB Pematp 3a/1aun Ha BEIYUCIIEHUE IJIUH
OTPE3KOB M BEJIMYMHYTJIOB.
Pemarp 3a1aun Ha B3aMMHOE
PaCIOJIOKEHUETEOMETPUUECKUX PUTYD.
IIpoBoauTH KIacCCUPUKAIINIO YTJIOB,
BBIYHMCJISTHIMHCHHBIC U YTIIOBBIC
BEJIMYMHBI, MPOBOAUTH HEOOXO0IUMBIE
JIOKa3aTeNIbHbBIE PAacCyKICHHS.
3HAKOMHUTBHCS C MCTOPHEl Pa3BUTHS




IrcoMCTpuu

TpeyroabHuKU

22

[TonsTue o

PaBHBIX
TPEYrOJIbHUKAX

Y TIEPBUYHBIE
IIPEACTABIICHUSA

0 paBHBIX (UTypax.
Tpu npu3Haka
paBEHCTBA
TPEYrOJIbHUKOB.
[Ipr3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHBI
IPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
IPOBEAEHHOM

K TUIIOTEHY3E.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u cBolicTBa
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencta

B F€OMETPUHU.

IIpsAMOyroJIbHBIN

Pacno3HaBaTh napbl paBHbIX
TPEYTrOJIbHUKOB Ha TOTOBBIXUEPTEXKAX (C
YKa3aHUEM IPU3HAKOB).

BoiBoaUTH CieCTBUS (PABEHCTB
COOTBETCTBYIOIIUX3JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBAThH ONPEICICHUS:
OCTPOYT'OJIBHOTO, TYIIOYTOJILHOTO,
IPsIMOYTOJIBHOTO, PABHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BEICOTHI,MEANAHBI
TPEYroJIbHUKA; CEPETUHHOTO
NEepHeHANKYJIApa OTpe3Ka; epumerpa
TPEYrOJIbHUKA.

D opMyJIMPOBATH CBOMCTBA U IPU3HAKU
PaBHOOEIPEHHOTOTPEYTOJIbHUKA.
CTpouth 4epTexy, pemaTh 3a1a49H1 C
MOMOIIBIOHAXOKICHUS PABHBIX
TPEYTOJIbHUKOB.

IIprMeHATH TPU3HAKHU PABEHCTBA
MPSIMOYTOJBHBIXTPEYTOJIbHUKOB B
3a/ayax.

Hcnoan3oBath UpoBbIE pecypchl 1A
HCCJIeIOBAHMS CBOICTB U3y4aeMbIX
duryp.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHS

bubomoteka [JOK
https://m.edsoo.ru/7f41
Se2e




TPEYTOJIBHUK C reOMETPUU
yriioMB 300
[TapannenbHbIE IPSIMBIE, 14 [TapauienbHbie DopMyJIMPOBATH NOHATHE [TAPAIUICIIBHBIX bubnnorexa [IOK
CyMMa YTJIOB TPEYTOJIbHUKA npsIMbIC, KX CBOMCTBA. | MPSIMBIX, https://m.edsoo.ru/7f41
Hakpecr nexkarnue, HaXOJAUTb IIPAKTUUCCKUEC IPHUMECPHI. oe2e
COOTBCTCTBCHHBIC U M3y4yats cBOICTBA yII0B, 00pa30BaHHBIX
OAHOCTOPOHHUE YITIBL, | 11pu NMEPECCYECHUH NapaJUIEIbHbBIX IPAMBIX
00pa3oBaHHbIE cekyueil. [IpoBoauTh 10Ka3aTEIHLCTBA
1IpH IIEPECCHCHUN NIapaJuIeIbBHOCTH JIBYX HPSIMBIX C
[TapaJuICJIbHBIX MPSAMBIX | [1OMONIBIOYTIIOB, 00Pa30BAaHHBIX MPH
ceky1ueit). IpusHak NIEPECEUEHNHN ITUX IIPSAMBIX TPEThEU
[apajyIeIbHOCTH TIPSAMO¥A.
IIPAMBIX 9€PE3 BopI4HCasiTh CyMMY YIUIOB TPEYTOJIBHUKA U
PaBCHCTBO paCCTOSHHUHA MHOT'OyT'OJIbHUKA.
OT TOYCK ?ﬂHOﬁ HP’[MOﬁ HaxoauTh 4rCIIOBbIC 1 OyKBEHHBIE
A0 BTOPOH HPAMOM. 3HAYEHMUS YIJIOB B TEOMETPUUECKUX
Cymma yrios 3aJ1a4ax C UCIOJIb30BAHUEM TEOPEM O
TPEYroabHUKA. BHEIHNE| cynmve yriios TpeyronbHIKa 1
YTIIBITPCYTOJIbHUKA MHOT'OYT'OJIbHUKA.
3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHSA
reOMETPUU
OKpYKHOCTB U KPYT. 14 OKpYXHOCTb, Xopaa u  |POPMY/IHPOBATH ONpe/le/IeHHs bu6mmoreka [JOK

['eomeTprueckue
[IOCTPOCHUSA

IAaMETpP UX CBOMCTBA.
KacarenpHas
K OKPYKHOCTH.
OKpy>KHOCTb, BIIICAHHAS
B yrou. [Ionstue o I'MT,

[TPUMEHCHHUE

OKPY>KHOCTH, XOpJIbl,JUaMeTpa U
KacaTeIbHOM K OKpyKHOCTH. M3yyaTh ux
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarb, B TOM YUCIIE HCIIOJIB3YH
nrGpoBbIe pecypebl: OKPYKHOCTD,
BIIMCAHHYIO B YI'OJI; LIEHTP OKPYKHOCTH,

https://m.edsoo.ru/7f41
Se2e




B 3a7a4ax. buccekrpuca u
CEpECAUHHBIN
NEPIEHIUKYIISAP

KaK T€OMETPUYECKUE
MECTa TOYEK.
OKpy»XHOCTb, OITMCAHHAS
OKOJIOTPEYTOJIbHUKA.
OKpY>KHOCTb,BIIUCAHHAS
B TPEYTOJIbHUK.
[Ipocreimue 3anaun

Ha MOCTPOCHUE

BIIMICAHHOM B YT'0JI; PABEHCTBO OTPE3KOB
KAacaTEIbHBIX.

NcnoJuabs3oBatb Metox I MT s
NTOKa3aTEIbCTBA TEOPEM O MEPECECUCHUN
OUCCEKTPUC YIJIOB TPEYTrOJIbHUKA U
CEpPEOUHHBIX MEPIICHINKYIISIPOB K CTOPOHAM
TpeyrojapHukac nmomonisto I'MT.
OBjaeBaTh NOHATHUAME BIMCAHHOU U
ONMCAaHHOW OKPYKHOCTEN TPEYTOJIbHUKA,
HAXOAUTH LEHTPBI ATUXOKPYKHOCTEN.
Pemiatb OCHOBHBIE 3a1a4M HA IIOCTPOCHHUE!
yTJIa, PABHOTO TAHHOMY; CEPEAMHHOTO
[IEPIICHIMKYJIApa JAaHHOIO OTPE3Ka; MPsIMO,
[IPOXOALIEH Yepe3 JaHHYIO TOUKY U
[IEPIICHAUKYJIIPHON TaHHOM NIPSIMOW;
OHCCEKTPUCHI JAHHOTOYTJIa; TPEYTrOJIbHUKOB
110 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMHUTBHCS C MCTOPHEN Pa3BUTHS
reOMETPUHU

[ToBTOpEHME, 0000IIIEHNE
3HAHWUI

4

[ToBTOpEHUE U
0000I1IEHNEe OCHOBHBIX
MMOHATUHN U METOZOB
Kypca / Kjacca

Pemars 3a1aun Ha NOBTOpPEHUE,
WJUTIOCTPUPYIOLIHUE CBA3UMEKTY
Pa3IMYHBIMU YACTSMH Kypca

OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

68




8 KUIIACC

HaumenoBanue paznena | Konmnuectso OcHoBHOE OcCHOBHBIE BUJIbI DNEeKTPOHHbBIC
(TembI) Kypca 4acoB COJIepKaHue NEATEeIIbHOCTH (mudpoBbIe)
oOyJaronmxcs o0pa3oBaTeIbHBbI
€ pecypchl
YeThIPEXYrOIbHUKH 12 HapaJIJIeJIOFpaM‘I,\/I, ero I/I306pfl)KaTb ¥ HAXOJUTH HA YepTekKax
MPU3HAKU U CBOMCTBA.  [UETHIPEXYTOJILHUKHU PA3HBIX BUJIOB U UX
YacTtHele ciaydau hiieMeHThl. @OpMyIHpPOBaTh
napajuieorpaMMOB onpeaeJieHUs1: rapaiesorpaMmma,

(MpsAMOYTOJIBHUK, POMO, [PsIMOYTOJIbHHKA, poMOa, KBajpaTa,
KBaJpar), UX MPU3HAKU UTpaneuu, paBHOOOKOWTpaIenuu,

cBorcTBa. Tpanenusi. PSAMOYTOJIBHOM TPAIlCLHH.
PaBHOOOKAs 1 O0Ka3bIBATh U HCII0Jb30BATh IIPH
MPSIMOYTOJIbHAs f)[ememm 3a7a4 IPU3HAKU U CBOfII)CTBaZ budmorexa LHOK
https://m.edsoo.ru/7
Tpanenuu. napajiesiorpaMma, pssMOyroabHUKA, 117018
Meton yaBoeHus pomba, KBajipaTa, Tpaneuuu, paBHOOOKOM
MEUaHBI. Tparnenuuy, NpAMOYTOJIbHOM TPalleHUH.
[lenTpanbHascumMmeTpus [l puMeHTL MeTOA YJIBOCHHUS MEIUAHbI
TpeyrojbHuka. Ucnoib3oBaTs HuppoBbIe
PECYPCHI 11 UCCIIEIOBAHUSICBOVCTB
M3y4aeMbIX GUTyYp.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHUS
rCOMETPUU
Teopema Daneca u Teopema [15 Teopema dajieca u [IpoBOAUTH MOCTPOEHHUS C IOMOILBIO
0 TIPOMOPIMOHATBHBIX Teopema LUPKYJIA U JIMHEHKUC UCIIOJIb30BAHUE bru6moteka [IOK
OTpe3Kax, MoI06HbIE O MPONIOPIMOHANBHBIX  TeopeMbl Daneca u TEOpeMbl https://m.edsoo.ru/7
TPEYroNbHIKH OTpe3Kax. 0 MPOTIOPIIMOHATBHBIX OTpe3Kax, cTpouts  [f417e18

CpenHss TMHUS YETBEPTHIMIIPONIOPLIUOHAIBLHBINA OTPE30K.




TPEYTroJIbHUKA.
Tpaneuus, €€ cpeaHsA
JTMHUS.
[IporiopioHaIbHBIC
OTPE3KHU.

[lenTp macc

B TPEYTOJIbHHKE.
[ToxoOHbBIE
TpEyroJibHUKU. Tpu
MpU3HaKa NoJ00us
TPEYrOJIbHUKOB.
[IpuMenennenoao0us
MpU pEIICHUN
MPaKTUYECKUX 3a]1a4

IIpoBOAUTH JOKA3aTEJIBCTBO TOTO, YTO
MeJIMaHbl TPEYTOJbHUKA IEPECEKAIOTCS B
OJIHOM TOYKE, U HAXOAUTH CBS3b C LIEHTPOM
Macc, HAXOAUThb OTHOILIIEHHE, B KOTOPOM
MEJIMaHbl JEIATCA TOYKOW UX IEPECECUEHUS.
HaxoauTh 10100HbIE TPEYTOJbHUKY Ha
FOTOBBIX YEPTEKAXC YKA3aHUEM
COOTBETCTBYIOIINX MPU3HAKOB MOI00USI.
Pemathb 3a1a4u Ha 10JI0OHBIC
TPEYTOJIBLHUKHU C TTIOMOIIIBIO
CaMOCTOSITEIIbHOTO TOCTPOEHUS YEPTEXKEN U
HaXO0XKJICHUS TTOJOOHBIX TPEYTOJIbHUKOB.
IIpoBOAUTH 10KA3aTENbCTBA C
MCII0JIb30BAHUEMITPU3HAKOB TI0100USI.
Jloka3bIBaTh TPU MIPU3HAKA TOJ00US
TpeyroabHUKOB. IIpMMEHATH MOTy4YeHHbBIE
3HAHUA [PU PEUICHUN FTEOMETPUUYECKHUX U
MPAKTUYECKUX 33/1a4.

3HAKOMHUTBHCS ¢ HCTOPHEN Pa3BUTHUA
reoMEeTpUU

[ momans. Haxoxnenue

[JIOLIAJECH TPEYTOJIbHUKOB

1 MHOTOYTOJIBHBIX (UTYP.

[Tnomaau mogo0HbIX GUTryp

14

CBolicTBA ILIOIIAACH
reOMETPUYECKUX PUryp.
DOopMyJIbI TS TUIOIIAAN
TPEYroJIbHUKA,
napajiesorpaMmma,
Tparneiyu.

Brruucienue niomanaei
CIIOXKHBIX PUTYD.

[Tnomanu duryp

OBJasgeBaTh NEPBUYHBIMU
NpeacTaBJIeHUsIMUA 00 001LIeHTEOpUHN
miowaaun (Mepsl), GopMyJIMpoBaTh
CBOMCTBA IJIOIIA/IHU, BBISICHATH UX
HarJISAHBIA CMBICII.

BoiBoauTh HOPMYIIHI IIIOMIATH
napajjieorpaMma, TpeyrojabHUKA, Tpanenun
13 (DOPMYJIBI TUIOIIAIU IPSIMOYTOJIbHUKA
(kBazmpara).

buomorexka [JOK
https://m.edsoo.ru/7
f417e18




Ha KJIeT4aToi Oymare.
[Tnomanu mogo0OHbBIX
uryp.

Bamaun

C IPAKTUYECKUM
CoACpKAaHUEM.
Pemenue 3aga4

C MOMOIILIBIO METOJIa
BCIIOMOTATEIILHOU
TUIOIIA U

BoiBoAUTH (GOpMYIIBI TUIOMIAAN BBITYKIIOTO
YETHIPEXYTOJIbHUKA Yepe3 JUaroHaau U yro
Mexay Humu. Haxoaurs motomaau guryp,
M300paKEHHBIX Ha KJeT4aTonlOymare,
HUCM0JIb30BaTh pa3oueHue (GUrypsl Ha 4acTu
U noctpauBanue. Pazoupars npuMepsl
MCIT0JIb30BAHUS BCIIOMOraTeIbHONIIONIA AN
TSl PEIICHUSI TEOMETPUYECKUX 3a/1au.
HaxoauTtsb muioiaaym nogo0HbIX QUryp.
BbI4uCcasiTh TUIOMIATU Pa3TUYHBIX
MHOTOYTOJIbHBIX (uryp.Pemars 3axa4u Ha
[JI0I1A]Ib C MPAKTUYECKUM COACPKaHUEM

Teopema [ludaropa n
Havasia TPUTOHOMETPUU

10

Teopema I[ludaropa, neé
[IPUMEHECHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(byHKIHNA OCTPOTO yriia
MPSIMOYTOJILHOTO
TPEYTOJbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHUS

B [IPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa,
HCII0J1b30BAaTh €€B ITPAKTUYECKUX
BBIUNCIICHUSIX.

DopMYyJIHUPOBATH ONPEICIICHUS
TPUTOHOMETPUUECKUX PYHKITUNA OCTPOTO
yIJIa, HPOBEPATH UX KOPPEKTHOCT.
BbIBOAUTH TPUTOHOMETPUUECKHUE
COOTHOUIECHHSB NPSIMOYTOJIbHOM
TPEYTOJIbHUKE.

HcciienoBaTh COOTHOLIEHUS MEXKTY
CTOPOHAMH B MPSIMOYTOJBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30°u
60°.

Hcnoab3oBathb GOpMyIbl TPUBEICHUS U
OCHOBHOE TPUTOHOMETPHUYECKOE TOKIAECTBO
1711 HAXOKJICHUSI COOTHOILICHUN MEXKTY

TPUTOHOMETPUUECKUMU QYHKIIUSIMHU

bu6morexka [JOK
https://m.edsoo.ru/7
f417e18




Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSATH MOTyYeHHBIC 3HAHUS U YMEHUS
[P PEIICHUUTITPAKTUYECKUX 3a/1aY.
3HAKOMUTBHCS C MCTOPHEN Pa3BUTUS
reoOMeTpUun

VIIIBI B OKPYKHOCTH. 13 Brincannele u DopMyTHPOBATH OCHOBHEIE ONPENETIEHNH,
BIHcaHHEIE ¥ OMACAHHEIE LEHTPaJIbHBIE YIJIBL,yTOJI [CBSI3aHHBIE
YETHIPEXYTONIBHUKH. MEKy KACATCIIbHOM M [C YIJIaMH B Kpyre (BIIMCAaHHBIA yrod,
KacaTensusie XOPJIOH. LICHTPaNbHBIM yron). HaxoauTs BIucaHHbIE
k okpyxHocTH. Kacanne Y TIIbI MEKTYXOpJIaMH U [yTJIBI, OIMPAOIIMECS HA OHY AYTY,
OKpYKHOCTEit CEKYIIUMHU. BbIYMCJIATH YIJIbI C IOMOIIBIO TEOPEMBI O
BrucanHsle u BIIMCAHHBIX YIJIaX, TEOPEMBI O BIINCAHHOM
ONMCAaHHbIC YETBIPEXYTOJIBHUKE, TEOPEMBI O
YETBIPEXYTOIBHUKN, UX  [IEHTPAJIbHOM YTJIE. bu6moteka [IOK
MPU3HAKHU K cBoiicTBa. |[McciieqoBaTh, B TOM YHCIIE C IIOMOIIBIO https://m.edsoo.ru/7
[IpuMeHeHue FTuX U (POBBIX PECYPCOB, BIUCAHHBIC U f417e18
CBOMCTB ONMCaHHbIE YETHIPEXYTOJIbHUKH, BBIBOAUTH
[IPU PELIEHUU WX CBOWCTBA U NPU3HAKHU.
reoMeTpuueckuxi3anad. [Mcemoab30BaTh 3TH CBOMCTBA U TPU3HAKU
B3aumHoe [IPU PEIIEHUN3a1a4
PACIIOJIOKEHHUE ABYX
OKPY>KHOCTEH, 001111
KacaTeJbHBIE.
Kacanue okpyxHOCTEM
[loBTOpEHHE, 060OIICHHE 4 [TloBTOpeHue OCHOBHEIX |PemaTh 3aJa4M Ha IOBTOPEHHE,

SHAHUU

MOHSITUN UMETOIOB
KypcOB 7 U 8KJIacCoB,

000011IEHNE 3HAHUI

MJUTFIOCTPUPYHOHIUEC CBABUMCIKIAY
Pa3JIMIHBIMHA 9aCTAMHU KypcCa




OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
9 KUIACC
Hanmenosanme paznena | Kommuectso OcHoBHOE OCHOBHBIE BUJIBI DIIEKTPOHHBIE
(Temb) Kypca 4acoB COJZIepKaHUE JIEATEIIbHOCTH (uudposbie)
oOyJarouuxcs o0pa3oBaTebHbI
pecypchl
Tpuronomerpusi. Teopembl 16 Onpenenenue DopmMyIMpoOBaTh ONpeeeHust
TPUTOHOMETPUHICCKUX TPUTOHOMETPHUYECKUX QYHKITUH

KOCHHYCOB U CHHYCOB.
Pemenue TPCYIrOJIbHUKOB

¢bynkuit yrioos ot 0110
1800]. ®opmynbl
MPUBEICHMUS.

Teopema KOCUHYCOB,
TEOpPEMA CUHYCOB.
Pemenue
TPEYTOJIBbHUKOB.
[IpakTrueckoe
IPUMEHEHHUE
NTOKa3aHHBIX TEOPEM

TYIBIX U NPAMBIX YTJIOB.
BeIBOAMTE TEOpEMY KOCUHYCOB U

TEOpPEMY CUHYCOB(C pagnycom

OMHCAHHOU OKPY>KHOCTH).

BeiBoauThs opMy.ibl 1151 BHIYMCICHUSA
V101 AAeH

€ HCIOJIb30BAHMEM TeOpeM
TpUroHomeTpuu (hopmyna miomau
TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YIOJI
MEXIYHUMH, (popMyIia mIoman
YEThIPEXYTOJIBHUKA YEPE3 €r0 AUAroHaAIN U
yroJI MEK1y HUMH).

PemiaTs TpeyrojabHUKM.

Pemars npaktuyeckue 3a1auu,
CBOJSLLINECS

K HaX0XKJACHUIO PA3JIMYHBIX 3JIEMEHTOB

bu6u https://
rnoreka IJOK
m.edsoo.ru/7f41al
2C




TPEYroJIbHUKA

[IpeobpazoBanue moao0us.
Metpuueckue
COOTHOIICHHS
B OKPYXKHOCTH

10

Ilonsarue

0 rpeoOpa3oBaHUU
MO100MsI.
COOTBETCTBECHHBIC
DJIEMEHTHI MOJOOHBIX
uryp.

Teopema

0 TIPOU3BEACHUU
OTPE3KOB XOpJ, TEOpemMa
0 TIPOU3BEJCHUH
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare
KacaTeJIbHOM.
[IprumeHeHueB peneHnu
rEOMETPUUECKUX3a1a4

OcBauBaTth NOHATHE NTPEOOPA3OBAHUS
nonoous. MccaenoBaTh OTHOLIEHUE
JIMHEWHBIX 2JIEMEHTOB (PUTYpIIpU
npeoOpa3zoBaHUM MOI00US.

Haxoautb npumepsl

o100Ms B OKpyKaromien
JNEUCTBUTEIBHOCTH.

BbIBOAMTH METPUUECKHE COOTHOILICHUS
MEKy OTPE3KaMUXOP/I, CEKYIINX U
KacaTeIbHbIX C UCTIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U TOI00HBIX
TPEYTOJIBLHUKOB.

Pemath reoMeTpuueCcKUe 3a/1a41 U 3a/1a4u
Y3 PEAIIbHOMKU3HU C UCIIOJIb30BAaHUEM
O00HBIX TPEYTOJbHUKOB

bu6u https://
noteka [{OK
m.edsoo.ru/7f41al
2C




BekTopsl

12

Ornpenenenue BEKTOPOB,
CJI0’KCHUEN BBIYUTAHHE
BEKTOPOB, YMHOKECHHE
BEKTOpaHa YHCIIO.
DU3NIECKUN U
FEOMETPUYECKHUI CMBICI
BEKTOPOB. Pazmoxxenue
BEKTOPAIo IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
KoopanHateiBeKTOpA.
CxansipHoe
[TPOU3BEACHUEBEKTOPOB,
ero NIPUMEHEHHUE

1Sl HAXOKACHUS IJTMH U
YTJIOB.

Pemenue 3anau

C IIOMOILIBIO BEKTOPOB.

[ I[puMeHeHre BEKTOPOB
NJ1s1 PELICHUS 3a7a4
bu3uku

Hcnonb30BaTh BEKTOPHI KakK
HaIpaBlIEHHbIE OTPE3KHU,
HCCJIeI0BATH TEOMETPUUYECKUIM
(mepemerenue) U puznueckuit
(cua) CMBICIIBI BEKTOPOB.

3HATH onpeieieHUsl CyMMbI U
PA3HOCTU BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YHCJIO, HCCJIe0BATh
Tr€OMETPUUYECKUNA U (PU3HUUECKUI
CMBICJIBI ATUX omnepanuil. Pemarb
TreOMETPUUYECKUE 3a]]a91 C
UCTIOJIb30BaHUEM BEKTOPOB.
PackiagbIBaTh BEKTOP IO JBYM
HEKOJITTHHEAPHBIMBEKTOPAM.
Hcnonb3oBaTh CKaIsipHOE POU3BECHHUE
BEKTOPOB,

BBIBOJUTH €r0 OCHOBHBIC CBOMCTBA.
BbIyHMCasATH CyMMY, Pa3HOCTD U
CKaJIsIpHOE MPOU3BEACHUEBEKTOPOB B
KOOpAMHATAX.

IIpumMeHsSITH CKaNIsIpHOE IPOU3BEACHHE
JUTSI HAXOKJICHUSIJTUH U YTJIOB

buon https://
rnoteka [JOK
m.edsoo.ru/7f41al
2C




JlexapTOBBI KOOPAUHATHI
Ha IIOCKOCTH

9

JlekapTOBBI KOOPAUHATHI
TOYEKHA IIOCKOCTH.
'YpaBHEHUE NPSIMOM.
'YpaBHEeHUE
OKPY’KHOCTH.
KoopauHaTel TOuek
[IEPECECUYCHUS
OKPYXHOCTH U TIPSAMO.
MeTtoa KOOpAHHAT IPH
peleHnn
rEOMETPUYECKHX 3a1a4,
MMPAaKTUYECKUX3a0a

OcBauBaTh NOHATHE
IPSAMOYTOJIBHOW CUCTEMBI
KOOPAUHAT, 1EKapTOBBIX
KOOPAUHAT TOYKH.

BbIBOAMTH ypaBHEHUE NPSIMON U
OKPYKHOCTH. BbIAeJAATHIIOTHBIN
KBaJpaT JJI1 HAXO0XKIACHUS LIEHTPA U

paauyca OKpy>KHOCTH 10 €€ YpaBHEHUIO.

PemaThb 3aja4u Ha HAXOXKJIEHUE TOYCK
NIEPECCUCHUSI MPSIMBIX B OKPYKHOCTEH C
MIOMOIIBIO METOAA KOOPAUHAT.
Hcnonab30BaTh CBOICTBA YTIIOBOTO
koahuireHTa NPSAMONTIPH pelICHUU
3a/1a4, 1J1s OMpeIeTICHUSI PACTIOI0KEHUS
IIPSIMOM.

IIpuMeHSATH KOOPIMHATHI NIPU PEIICHUN
F€OMETPUUYECKUX UTIPAKTUIECKUX 3a7ad,
JUTSI IOCTPOCHUSI MAaTEMaTHUYECKUX
MOJIeJIeH peallbHbIX 337249 («METO
KOOPJIUHATY).

IToaw3oBaThLCH 118

MIOCTPOEHHUS U UCCIECTOBAHUN
M(POBBIMU peCcypcamu.

3HAKOMHUTBHCS C HCTOPHeEl Pa3BUTHS
TeOMETPUU

buoun https://
rnoreka I{OK
m.edsoo.ru/7f41al
2¢C




[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
JInMHa OKPYKHOCTH U
[JIOIIAb KpyTa.
Brrauciaenue rioniaaei

[IpaBuIbHBIE
MHOTOYTOJIbHUKHU. YHCI10
[]. JITuHa OKPY>KHOCTH,
TyTUOKPY>KHOCTH.
Pagunannas Mepayria.
[Ltomane kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACICHUE
MPaBUWIbHBIX MHOTOYTOJIbHUKOB,
HAXOIUTH UX 3J1eMeHTHI. [1oJ1b30BaTHCA
MOHSATUEM JITTUHBI OKPYKHOCTH,
BBEAEHHBIMC TOMOUIBIO PABUIBHBIX
MHOT'OYT'OJIbHUKOB, ONPEAEJATh YHCIIO
[J, IIMHY TyTH ¥ palaHHYyIO MEpy yria.
IIpoBoauTs mepexoa ot

paguaHHON MEpHbI yIiiak

IpalyCHOM 1 HA00OPOT.

OmnpenensiTth MIOLIAAL Kpyra.
BoeiBoauths ¢popmy.isl (B rpalyCHON U
paauaHHON Mepe) sl JJIUH YT,
IJIONIAJIE CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomanau guryp,
BKJIFOYAIOIINX AJIEMEHTHIOKPYKHOCTH
(kpyra).

Haxoauth momaau B 3aia4ax peajibHON
KU3HU

buoun https://
rnoteka [[OK
m.edsoo.ru/7f41al
2C




I[BI/I)KeHI/ISI IIIIOCKOCTH

[ToHsATHE O IBUKEHUU
MJIOCKOCTH.
[TapanenbHbIN IEPEHOC,
noBopotlIpumeHenne
[IPU PELICHUH 3324

Pa30uparts npumMepsl,
WUJUTIOCTPUPYIOLINE MMOHSITHUS
JIBHOKCHUS.

D opMYyJIUPOBATH OINPEICICHUS
NapajijIeIbHOTO MEPEHOCA,IOBOPOTA U
0CEBOM CUMMETPUU. BBIBOAMTH KX

CBOﬁCTBa, HAaX0AUThb HCIIOABHXKXHBIC TOYKH.

HaxoauTh HEHTPHI U OCU CUMMETPHUI
npocredmux puryp.[lpuMeHITH
IapaJiyICIbHbIA IEPEHOC U CUMMETPUIO
IIPY PEIICHUU TEOMETPUUECKUX 3a7a4
(pa3OupaTh IpUMeEpHI).
Hcnoab30BaTh 1151 HOCTPOCHUS U
UCCJIeTI0BAHUMITM(POBBIE PECYPCHI

bu6n https://
noteka [{OK
m.edsoo.ru/7f41al
2C

[ToBTOpEeHue, 06001ICHHE,
cucTeMaTu3anus 3HaHUHN
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[ToBTOpEHE OCHOBHBIX
MOHATUN UMETOJIOB
KypcoB 7—9Kiaccos,
000011IeHEeH

CUCTEMATH3aIlUs 3HAHUN.

[Ipocreiimue
FCOMETPUYECKUE
(burypsl 1 UX CBOMCTBA.
H3mepenue
FEOMETPUYECKUX
BEJIMYMH.
TpeyrojabHUKH.
[TapannenbHbie U
NEPIEHIUKYIISIPHBIC

MpSIMBIE.

OnepupoBath NOHATUSAMHU: QUTYDA,
TOUKa, IPsSIMasi, yroJl,MHOTOYT'OJIbHUK,
PaBHOOEAPEHHBIN U
PaBHOCTOPOHHUITPEYTOJILHUKH,
IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHa,
OMCceKTpHuca 1 BbICOTa TPEYTrOJIbHUKA,
napasuiesiorpamm, pomo,
NPSIMOYTOJIBHUK, KBAAPAT, TPATeIHs,;
OKpPY>XHOCTh, KacaTellbHasl; PAaBEHCTBO U
nono6ue puryp, TpeyroabHUKOB;
napauIeTbHOCTD U TIEPIIEHANKYISIPHOCTD
OPSIMBIX, YTOJI MEKTY IPSIMBIMH,
CUMMETPUSI OTHOCUTENbHOTOUYKU U
OpsIMOM; JAJIMHA, PACCTOSHUE, BEIMYUHA
yria , Iona/ib, IEPUMETP.




OKpY»XHOCTb U KPYT.
['eomeTpuyeckue
MOCTPOCHHUS. YTJIIbI

B OKPYKHOCTH.
Brincanuele u
OIMCAHHBIE OKPYKHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimast 1 OKPY>KHOCTb.
UeThIpEXyTronbHUKH
Brincanuele u
OTMCAHHBIE
YETHIPEXYTOJbHUKHY.
Teopema [Tucdaropa u
Hayaja TPUTOHOMETPUHU.
Pemenue oOmux
TPEYTOJIBbHUKOB.
[IpaBusbHbBIE
MHOTOYTOJIbHUKHU.
[IpeoOpazoBanms
MJIOCKOCTH.

JIBmxenus. [Togobue.
CummeTpus.

[ momans. Berunciaenue
mromanaei. Ilmomanu
N0100HBIX QUTYP.
JlekapTOBBI KOOPIUHATHI
HAaIIOCKOCTH.

BekTopsl

Ha TJI0CKOCTH

Hcnoan3oBarh (popMyJibl: IEPUMETPA
Y TJIOIIAIM MHOTOYTOJIbHUKOB, JJIMHBI
OKPY>KHOCTH U TUJIOLIAU Kpyra,00bpEMa
IPSMOYTOJIBHOTO MapaJIJIEIEIUIIE A,
OnepupoBatb NOHATUSIMM:
IPSAMOYTOJIbHAsL CUCTEMA KOOPAMHAT,
BEKTOD; UCNOJAb30BATH YTU NTOHATHUS
JUISL IPEACTABIICHUS] TAHHBIX U

pelIeHns 3aa4, B TOM YUCIIEH3

OPYTUX YYEOHBIX MPEIMETOB.

Pemiatb 3a1a4M Ha TIOBTOpPEHUE
OCHOBHBIX IOHATUH, UJUTKOCTPALIUIO CBA3EH
MEXKy Pa3JIMYHBIMU YacTAMHU Kypca.
Bri0Ouparb MeTox U1 peLICHUs 3a1a4H.

PemaThb 3a1a4u 13 NOBCEIHEBHOMN
JKU3HU




OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIUCKA

B coBpeMeHHOM IH(PPOBOM MHpPE BEPOATHOCTh M CTATHUCTHKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHHN, TaK U
UX POJH B 00pa30oBaHUU, HEOOXOJUMOM KaKJOMYy 4ejoBeKy. Bospactaer uymcio
npodeccuil, pu OBJIAJECHUM KOTOPBIMHU TpedyeTcst Xxopolias 06a30Basi MOATOTOBKA
B 00J1aCTH BEPOSITHOCTH U CTATUCTUKU, TaKasl MOATOTOBKA BaXKHA JJIS IPOJIOJKEHUS
oOpa3oBaHMsI NI YCIEIIHON MPO(eCcCHOHATIBHON Kapbephl.

Kaxxaplit yenoBek MOCTOSTHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIINXCS Y
HEro JaHHbIX. A /111 00OCHOBAHHOT'O NMPUHATHUS PELICHUs B YCIOBUAX HEIOCTAaTKa
WM M30bITKAa UH(POPMAITUU HEOOXOJAMMO B TOM YHCJIE XOPOIIO C(hOPMHUPOBAHHOE
BEPOATHOCTHOE U CTAaTUCTUUECKOE MBIILUICHHUE.

NMeHHO 1O03TOMy OCTpO BCTala HEOOXOAUMOCTh CHOPMHPOBATH Y
oOyuaronuxcsi QyHKIIMOHAIBHYIO TPAMOTHOCTb, BKJIFOYAIOUTYIO B c€051 B KAUeCTBE
HEOTHEMJIEMOM  COCTaBISIOUIEH  yMEHHE  BOCIHPHHUMATh W KPUTUYECKU
aHAJIM3UPOBATh UH(POPMAIUIO, IPEACTABICHHYIO B Pa3IMYHbIX (opMax, IOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTMX pealbHbIX IPOLECCOB U 3aBUCUMOCTEH,
IPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU IpUHIUIAMHU cOOpa, aHaIu3a U
NpPEICTaBICHUS JaHHBIX M3 Pa3IUYHbIX cep >KU3HM 00IIecTBa U roCyJapcTBa
npuoOiaeT oOydJarmmxcs K OOIIeCTBEHHbIM HHTepecaM. V3ydeHne OCHOB
KOMOMHATOPUKHN pa3BUBACT HABBHIKM OpraHM3aliH repebopa W mojcuéra 4ducia
BapHAHTOB, B TOM YHCIIC B MPUKIAAHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co37aéT MareMaTudeckuil pyHaaMeHT aid (GOpPMHUPOBAHUS KOMIIETEHIIUMA
B 00acti MHPOPMATUKHU U ITUPPOBBIX TeXHOIOTUH. [Ipy M3yuyeHUN CTAaTUCTHKHU U
BEPOSITHOCTA OOOTallaloTCs MPEACTABICHUS OO0Yy4YalolUXCi O COBPEMEHHOU
KapTHHE MHpa U METOJaxX ero HCCienoBaHUs, (OpMHUpPYETCs MOHUMAHUE POJIU
CTaTHCTUKH KaK NCTOYHHKA COIMAIFHO 3HAYMMON MH(OpPMAINK U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBercTBUMM C AAHHBIMU LENSMH B CTPYKType MNpOTrpamMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKa» OCHOBHOIO OOIIEro oOpa3oBaHUs BbIICIICHBI
ClIeyIolIne coAepxarenpHo-MeToanueckue auHuu: «lIpencraBienne OaHHBIX |
omucarenbHas CTaTHUCTUKa», «BeposTHOCTBY, «DneMeHThl KOMOWHATOPUKNY,
«BBeznenue B Teopuio rpadoBy.

Conepxxanne nuann «lIpeacTaBieHrne MJaHHBIX W ONMUCATENbHAS CTATUCTHKAY
CIIY’)KUT OCHOBOW Il (hOPMHUPOBAHMSI HABBIKOB pabOThl ¢ WHGMOpMaIMeil: OT
YTeHUS W UWHTEepIpeTanud WH(HOpMaNWK, TPEACTABICHHOW B Ta0nMIax, Ha
auarpaMmax u rpadukax, g0 cOopa, MpeACTaBICHUS M aHalW3a JJaHHBIX C
MCTIOJIb30BAaHUEM CTAaTUCTHUECKUX XapaKTEPUCTHK CPEAHUX H PACCEUBAHUA.
Paborasg ¢ paHHbIMHM, OOydYaromMecs ydarcs CUYUTHIBaTh U HMHTEPIPETHPOBATH
JaHHbIE, BBIIBUIATh, APTYMEHTUPOBATh U KPUTHKOBATh HPOCTEUILINE TUIIOTE3BI,
pPa3MBIIUIATh HaJ (DaKTOpaMmH, BHI3BIBAIOIIMMU W3MEHUYMBOCTb, U OLEHUBATh HUX



BJIMSIHUE HA PACCMATPUBAEMBIE BEJIMUMHBI U MPOIECCHI.

NHTyUTUBHOE NpECTaBICHUE O CIy4yaHOM H3MEHYMBOCTH, HMCCIIEOBAHUE
3aKOHOMEpPHOCTEH U TEHACHIIMH CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM IS
U3YYEHHUS TEOPUHU BepoOsITHOCTEH. boiblioe 3HaYyeHHWE HMEIOT MPAKTHUYECKHE
3a/l1aHusl, B YACTHOCTHOMBITHI C KIIACCHYECKUMH BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCA KaK Mepa IMpaBIONOa00Us CIy4alHOTO
coObitusi. Ilpu wu3ydeHum ydeOHOro Kypca oOydyaromuecs 3HAKOMSTCS C
NPOCTEUIIMMHA ~ METOJAAMH  BBIUYHMCIIEHUS  BEPOSTHOCTEM B CIYyYalHBIX
AKCIIEPUMEHTAX c PABHOBO3MOXHBIMU  3JIEMEHTApPHBIMU HCXO0/IaMH,
BEPOATHOCTHBIMM 3aKOHAMU, MO3BOJIIONIMMH CTaBUTh U pelIaTh OOJiee CI0KHBIC
3amaund. B y4eOHBIH Kypc BXOAST HaYaJIbHBIC MPEACTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIIIETCS 3HAKOMCTBO OOYyYarolIUXCsC
MHO»XECTBaMU M OCHOBHBIMH OIE€palMsIMH HaJl MHOXECTBaMH, pacCMaTPUBAIOTCS
IpUMEpbl IPUMEHEHUS Il PELICHMS 3a/1ad, a TAK)KE HUCIOJIb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U yu4eOHBIX IIpeIMETax.

B 7-9 knaccax usywaercsi yueOHbI Kypc «BepoSTHOCTh M CTaTUCTUKA», B
KOTOpBIM BXOAAT paznensl: «lIpencraBieHue JaHHBIX H  ONKcCaTelbHas
CTaTUCTHKa», «BeposTHOCTBY, «3OnemMeHThl KOMOMHATOpUKHN», «BBemeHue B
TEOpHUIO rpadoBy.

OO61iee 4uCIO YacoB, PEKOMEH/IOBAHHBIX JUJISI M3YYEHHUS Y4eOHOro Kypca
«BepostHocTh U cratuctukay, — 102 yaca: B 7 kmacce — 34 yaca (1 wac B
Hezemo),B 8 kinacce — 34 gaca (1 gac B Henmenmo), B 9 kimacce — 34 gaca (1 vac B
HEJIEITIO).

COILEPKXAHUE
OBYUYEHUA7 KJIACC

[IpeacraBinenre HaHHBIX B BUAE  TabnMi, AuarpamM, TpadUKoOB.

3anonHeHue Ta0NMI, YTEHHE M TMOCTPOEHUE JuarpaMMm (CTOJIOMKOBBIX

(cTonOuatheIX) 1 KpyroBbeix). UTeHne Tpa kOB peabHBIX MPOIECCOB.
W3Bneuenne wuHopmManuu U3 AuMarpaMM W Ta0NMI, HWCMOJb30BaHUE U
MHTEpNpETalrs JaHHbIX.

OmnucarenpHasi CTaTUCTUKA: cpenHee apudmMeTrnyeckoe, MeAHMaHa, pa3Max,
HauOoJblliee W HauMeEHbIlee 3HAUeHHUs HaOoOpa YMCIOBBIX AaHHBIX. [Ipumepsr
CIIy4YalHOMM3MEHYUBOCTHU.

CrnyuyaliHBIN SKCIIEpUMEHT (OMBIT) M ClydailHOe coObiTHe. BeposiTHOCTH u
yactoTa. Pojb ManmoBeposSTHBIX U MPAKTUUECKU JOCTOBEPHBIX COOBITUN B MPUPOE
1 B oOmecTBe.MoHeTa 1 urpajgbHasi KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepuMHbl. Yucno pédep U cymmapHas
creneHb BepiuH. [IpeacraBnenue o cBsizHocTu rpada. Llenu u mukiel. [yt B
rpadax. O6xox rpada (sinepoB myTh). IlpencraBieHue o0 OpUEHTUPOBAHHOM
rpacde. Pemrenue 3amauc momolisio rpados.
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8 KJIACC

[IpencraBieHne JaHHBIX B BUE TaOIUII, TUarpamMmm, rpaduKos.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXecTBO. Onepauuu  Haj
MHOECTBaMU: 00bEAMHEHHE, TIEpECeUEHUE, JonoaHeHne. CBoWcTBa onepauuii Haj
MHOJKECTBAMHU:  IEPEMECTUTENIBHOE,  COYETATEIbHOE,  PaCHpPEIEIUTEIbHOE,
BKIItOueHus. lcmonb3oBaHue rpaduuecKkoro MPEACTABICHUS MHOXECTB s
ONKCaHUs PEATbHBIX MPOLECCOB U SIBJIECHUH, IPU PEUICHUH 33/a4.

W3mepenune paccenBaHusl JNaHHBIX. JlMcriepcuss W CTaHAAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpaMMa paccerBaHus.

OneMeHTapHble COOBITHA  ciaydailHoro omnbiTa. CiydaiiHble COOBITHS.
BepositHoct  coObiTuii.  ONBITBI € PAaBHOBO3MOXXHBIMU  AJIEMEHTapPHBIMU
coOpiTusAMU. CriyuailiHplii  BbIOOp. CBSI3b  MEXKIYy  MAJOBEPOATHBIMH U
OPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMUB MPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoiiCTBa JEpPEBBEB: EAUHCTBEHHOCTH IIyTH, CYIIECTBOBAHHE
BHUCSIYE BEpUIMHBI, CBA3b MEXAY YHMCIOM BEpIIMH U uucioM pédep. [lpaBuio
YMHOXEHHUs. Perienue 3aga4 ¢ momMolbo rpagos.

[IpotuBononoxkueie coObiTus. [uarpamma Oinepa. OObeAHHEHHE H
nepeceueHne  coObituii. HecoBmectHbie coObiTusa. Dopmyna  croxeHUs
BEPOATHOCTEW. YCIOBHAas BEPOATHOCTh. lIpaBmiio ymHoxkenusa. HeszaBucumblie
coObrTus. llpencraBieHne sKcnepuMeHTa B BUZAE JepeBa. PemeHue 3amay Ha
HaXOXKJEHUE BEPOSATHOCTEM C IOMOINBIO JEpPEBa CIYyYalHOIO 3KCIIEPUMEHTA,
nyarpamm Jitepa.

9 KUIACC

[IpencraBnenre AaHHBIX B BUAe TaOIML, JuarpamM, TIpaduUKoB,
MHTEpHpEeTalns TaHHbIX. UTeHHe U MOCTpOeHue Tabaull, Auarpamm, rpaduKoB 1o
pEAbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHus U YUCIO coueTaHuil. TpeyroibHUK
[Tackains. Pemenne 3amad ¢ uCnosib30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BeposaTHOCTh. Ciy4dallHbIM BBHIOOpP TOYKHM M3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'M OKPYKHOCTH.

Wcnertanne. Yenex um Heynada. Cepuss MCHOBITAaHMM IO MEPBOro ycmexa.
Cepuss ucnbiTanuii bepuymnu. BeposTHOCTH COOBITUH B CEpUM  HUCIBITAHHMA
bepuymm.

CnydailHasg BeIMYMHA W paclpeesieHue BepoATHOCTEeW. MaremMarnueckoe
oxupganne U gucnepcus. [lpumeppl MareMaTM4ecKOoro  OXHUIAHHUS KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYCHMs BEIMYMHBL. MaremaTuyeckoe OXUIaHuEe W
JOUCTIEPCUS CIyYalHOW BEJIWYMHBI «UHUCJIO YCIEXOB B CEPUHM HCHBITAHUMN
bepnymm».

[Tonsitue o0 3akoHe OousbLIMX 4YHcell. M3MepeHue BEpOSTHOCTEW C MOMOIIBIO

4acToT.

Ponp u 3HaYeHME 3aK0HA OOJBIMX YHCEN B IPUPOE U OOIIECTBE.



IHPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHBIC pe3yNbTaThl OCBOCHHUS MPOTPAaMMBl YIeOHOTO Kypca K KOHILY
o0yueHus B 7/ KJacce:

Yurate uHpOpMaLUIO, NPEICTABICHHYIO B TalnMIax, Ha JAuarpaMmmax,
OpPEJCTABIIATh JIaHHblE B BHJE TaONMI, CTPOUTH JAUArpaMMmbl (CTOJOMKOBBIE
(cTosiOuaThIe)u KPYTroBbI€) [0 MacCHBaM 3HAYEHUM.

OnucelBaTe ¥ MHTEPIPETUPOBATH  pEaJbHBIE  YHUCIIOBBIE  JaHHbBIC,
Mpe/ICTaBICHHbBIC B TA0IMIIAX, HA JUarpammax, rpadukax.

Hcnonb30oBaTh AJi1 ONHUCAHHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKH:
cpenHee apupMETHYECKOe, MEIuaHa, HaumOOJbllee M HauMEHbIIEe 3HAYCHUS,
pa3max.

NmMers mnpencraBieHUE O CIy4alHOW W3MEHUYMBOCTH Ha NpUMEpax IEH,
(pU3HUECKUX BEMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTHUYECKON yCTOMYHUBOCTH.

[IpenMeTHBIC pe3ysbTaThl OCBOEHHUS IPOTPaMMbl yU4€OHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:

W3BnekaTte U mpeoOpa3oBbIBaTh HH(POPMAIIUIO, MPEACTABICHHYIO B BHUJC
Tabau, quarpamm, rpadukoB, MPEACTABIATh JaHHBIE B BUJE TaOJIUII, JUarpamw,
rpauKoB.

OnuceiBaTh MAHHBIE C TMOMOIIBIK) CTATUCTUYECKUX MOKA3aTeNIe: CPEIHUX
3HAUYCHUIH MEp paccenBaHus (pa3Max, TUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHUE).

HaxoauTh YacTOTHl YMCIIOBBIX 3HAYEHUM W YACTOTHl COOBITHUH, B TOM
YHCJIE 110 pe3yJbTaTaM U3MEPEHUI 1 HAOIIOICHHIA.

HaxonuTh BEpOSITHOCTU CIy4aWHBIX COOBITUH B OIBITaX, 3HAas BEPOSATHOCTH
AJIEMEHTApHBIX COOBITHIA, B TOM YHCIE€ B OIbITAaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMUCOOBITUSIMH.

Hcnonb3oBaTh rpaduyeckue MOJENIU: JEPEBO CIIYyYaHOrO SKCIEPUMEHTA,
qyarpamMMbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh  TMOHSATHUSMHU:  MHOXECTBO, IMOJIMHOKECTBO,  BBIMOJIHSATH
omiepalid  HaJl MHOXXECTBaMH: OOBEAMHEHHE, TIEePEeCeUCHUe, JOIMOJHEHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpadudeckoe MPEACTABICHHE MHOXXECTB W CBSI3€H MEXITY
HHUMU JUJI ONMCAHMS ITPOLECCOB U SIBJICHHWM, B TOM YMCJIE MPU PELICHUU 3a1a4 U3
JIPYTUX YYeOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pe3yabTATHl OCBOCHHS MPOTPAMMBI Yy4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kkjacce:

W3Bnekate © mpeoOpa3oBbIBaTh HMH(POPMAILUIO, TMPEACTABICHHYIO B
pPa3IMYHBIX MCTOYHMKAX B BHJI€ TaOJUIl, AUarpamm, rpadukoB, MPEIACTaBIAThH
JaHHBbIE B BUJE TaOJIMII, TUarpaMm, rpaduKoB.

Pemare 3amaum OpraHuM3oBaHHBIM TIepeOOPOM BApHWAHTOB, a TaKXKe C
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MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METOOB.

Hcnonp30BaTh ONMCATENbHBIE XApPAKTEPUCTUKM JUISI MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTbs 4acToThl 3HAUEHUH W 4YaCTOThI COOBITUS, B TOM YHUCIIE MOJb3YSCh
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPCHHUHN 1 HAOIIOICHU.

HaxoauTs BEpOATHOCTH CIydalHBIX COOBITUH B M3YyUEHHBIX ONBITaX, B TOM
YHUCJIE B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHSIX
WCTIBITAHUI 10 TIEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHysum.

MMeTp mpencTaBiIeHUME O CIy4YallHOM BEIMYMHE M O pPacHpeneiIcHUuU
BEpOATHOCTEN.VIMETh IpesicTaBineHue o0 3aK0OHe OOJMpPIIMX  YHCENI KaKk O
IIPOSIBJICHUM 3aKOHOMEPHOCTH B CJIyYalHOW W3MEHYMBOCTH U O POJM 3aKOHA
OOJBIIMX YHUCEN B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE

IJIAHUPOBAHUE7 KJIACC
HaumenoBanue pazaena |KonndecTBo OcHOBHOE coAepKaHue OCHOBHBIE BUIBI JCATETLHOCTH | ICKTPOHHbIE
(TemnI) Kypca 4acoB 00yJaroIMXCs (zudpossie)
00Opa3zoBaTebHbIE
pecypchl
[IpencraBiieHne TaHHBIX U [IpencraBieHne TaHHBIX OcBauBathb cnoco0ObI npeacrasienus budmmorexka [JOK

B TaOnunax. [Ipakruueckue
BBIUMCJICHHUS 110 TAOTMIHBIM
nmagHBIM. M3BiIeuenne u

WHTEpIIpeTalus TaOJIMIHBIX

«Ta0muey.

['paduueckoe npeacraBieHue
NTAaHHBIXB BHUJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamMm. UreHue u
[OCTPOEHUE TUArPaMM.
[Ipumepsl nemMorpaduueckux
TMarpaMm.

[IpakTuueckas padora

JTaHHBIX. HpaKTI/I‘-ICCKaH pa60Ta

CTATUCTUYECKUX JIAHHBIX U YHUCIIOBBIX
MacCHBOB

C TIOMOIIIbIO TAOIUIl U JUATPAMM C

M CIT0JIb30BAHUEMAKTYaJIbHBIX U
Ba)KHBIX JJAHHBIX (AeMorpaduyeckue
NTAHHBIE, IPOU3BOJCTBO
MTPOMBILIJIEHHOW U
CEJIbCKOXO03SIMCTBEHHOU ITPOAYKIINH,
0OIIIECTBEHHBIEH TTPUPOIHBIC
SIBJICHUS).

M3yuyaTh MeTOABI padOTHI C
TaOJIMYHBIMU UTpaPUUECKUMU
MPEACTABICHUSIMU JTAHHBIX C
MOMOIIBI0 LIU(GPOBBIX PECYPCOB B X0OJI€

https://m.edsoo.ru/7f4
15fdc

MennaHa 4icIIOBOT0 Habopa.

(Mepa 1eHTpa), B TOM YUCJIeCpeaHES

aprpMETHIECKOE, METHaHA.

«JlnarpamMmb» MPaKTUYECKUX PadboT
OnucarenpHasi CTATHCTHKA (3 Uwucnoseie HaOopbl. Cpennee  (OcBamBaTh MOHSATHS: YUCIOBOU bubmuotexa [JOK
apupMeTHIECcKoe. HAOOp, Mepa IeHTpabHOH TeHaeHuH [nttps://m.edsoo.ru/7f4

15fdc




Y CTOMYUBOCTh MEUAHBI.
[IpakTudeckas padora
«CpenHue 3HaYCHUS».
HanOonpllee 1 HauMeHbIIIEe
3HAYCHUS YMCIIOBOro Habopa.
Pa3zmax

OnucbIBATH CTATUCTUYECKHUE TAHHBIC
C IOMOILBIOCPETHETO
aprU(pMETUIECKOTO U MEHAHBI.
Pemarts 3agaun.

N3y4yaTh CBOMCTBA CPEIHUX, B TOM
YHCIIEC TOMOIIBIO TU(POBBIX
PECYpPCOB, B X0OJI¢ MPAKTUIECKUX
paborT.

OcBauBaTh NOHATHUS: HANOOJbIIEE U
HaUMEHBIIEE3HAYEHUS YUCIOBOTO
MaccHuBa, pa3max.

Pemats 3agaum Ha BEIOOD criocoba
OMMUCAHUA IAHHBIX B COOTBETCTBHH C
MPUPOION JAHHBIX UIIEISIMU
MCCIIETOBAHMS

CiyuaiiHasi U3BMEHYMBOCTh

6

Ciy4aiiHast UBMEHYUBOCTD
(mpumepsl). YacToTa 3HaYCHUM
B MaCCHBE JIaHHBIX.
['pynnupoBka.

['ucrorpammel. [IpakTnueckas
paboTta

«CiryuaiiHasi UBMEHUYUBOCTHY

OcBanBaTh NOHATHSA. YACTOTA
3HAYEHUI B MACCUBEJIaHHBIX,
IpyNIIMPOBKA JaHHBIX, THCTOIPAMMA.
CTpouTth 1 aHAJIU3UPOBATH
rUCTOrPAMMBI, MOAOMPATH
MOAXOASIINN AT TPYNIUPOBKH.
OcBauBarthb rpapuyeckue
MPEICTABICHUS PA3HBIXBUIOB
CIIy4alHON U3MEHYHUBOCTH, B TOM
qKCIIe

C MIOMOIIIBIO ITU(POBBIX PECYPCOB, B

X0/ TPAKTUYECKON pabOTHI

bu6moteka [IOK
https://m.edsoo.ru/7f4
15fdc




Brenenue B Teoputo rpacdos 4

['pad, Bepmmna, pedpo.
[IpencraBienue 3a1a4un

c moMoIpio rpada. CreneHnb
(BaJICHTHOCTD) BEPIIHHEI.
Uwucio pédep u cymmapHas
cTeneHb BepuH. Llenb u nukt.
[Tyt B rpade. [IpencraBnenue
o cBa3HocTUTpada. O6xo0
rpacda (3UIEpoB MyTh).
[IpencraBienue

00 OpUEeHTUPOBaHHBIXIpadax

OcBauBaTh NOHATHA: Tpad), BEpIIUHA
rpada, pebporpada, cTerneHb
(BaJICHTHOCTDH BEPIIIHUHBI), IIETh U
[IUAKIL.

OcBauBaTh NOHATHA ITYTh B rpade,
AIJIEPOB MyTh,00x0/ rpada,
OpUEHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOUCK CyMMBI
CTeneHel BepIlIMH rpada, Ha MOUCK
o00xoxa rpada, Ha MOUCK IMyTEUB
OpPUEHTHUPOBAHHBIX Tpadax.
OcBauBaTh COCOOBI TIPEICTABICHUS
3aja4 U3 KypcaaareOpbl, TeOMETpUH,
TEOPUHU BEPOSTHOCTEM, IPYTUX
MPEIMETOB C MOMOIIBIO I'padoB
(KapThl, CXeMBbl, JIEKTPUUECKHE LIETIH,
(yHKIIMOHATBLHBIE COOTBETCTBHUS) Ha
npuMepax

bu6ymoreka [JOK
https://m.edsoo.ru/7f4
15fdc

BeposaTHOCTB 1 yacToTa 4
CITy4aiiHOTO COOBITHS

Ciry4ailHbIN ONBIT U CIIy4aliHOE
coObITHE. BeposTHOCTh 1
yacToTa coObITUsA. Ponb
MaJIOBEPOSTHBIX U MTPAKTUUECKH
TOCTOBEPHBIXCOOBITHH B
IPUPOIC U

B oOuiecTBe. MoHeTa u
UTpajgbHasi KOCTh B TECOPUU
BEPOSITHOCTEH.

[TpakTuueckas pabora

«Yacrtora BBIITAICHUA OPJIa»

OcBauBaThb NOHATHSA: CITyYalHbIN
OMBIT U CIIy4aitHOe COOBITHE,
MaJIOBEPOSTHOE U TIPAKTHUECKU
TOCTOBEPHOE COOBITHE.

M3y4yaTh 3HAUNMOCTH MAJIOBEPOSTHBIX
COOBITUIB TIPUPO/IE U 0OIIIECTBE HA
BaYXHBIX PUMEPAX

(aBapuu, HECUACTHBIE CIIy4aH, 3aluTa
nepcoHaNbHONMHpOpMaIuy, epeaaya
ITaHHBIX ).

MN3y4aTh poJib KJIaCCUUYECKUX

bubnnoreka [JOK
https://m.edsoo.ru/7f4
15fdc




BEPOSITHOCTHBIXMOJIENIEH (MOHETA,
UrpajibHas KOCTh) B TEOPUH
BEPOSATHOCTEM.
Ha0uaroaaTh 1 H3y4aTh 4acTOTy
COOBITHI B MPOCTHIXIKCIIEPUMEHTAX, B
TOM YHCJIE€ C TOMOIIBIO0 HU(PPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKOU
ab0ThI

O06o0061eHueE,
cUCTEeMaTH3allis 3HAaHUU

[IpencraBiieHUE JaHHBIX.

OmnucarebHas CTAaTUCTUKA.

BeposaTHOCTB City4allHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U
BbICTPAMBATH CUCTEMY3HaHU.
PemaTh 3a1a4m Ha NpeCTaBIECHUE U
ONMCAHME JTAHHBIX C TOMOULIBIO
M3YYEHHBIX XapaKTEPUCTHUK.
O0cy:knaTh NpUMepbI CITyYaiiHBIX
COOBITHH, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, UX POJIH B
MIPUPOJE U KU3HU YEJIOBEKA.

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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8 KJIACC

HawnmenoBanue pasnena |KomndyecTBo OCHOBHOE COIEpPIKAHUE OCHOBHBIE BHJIBI DIEKTPOHHBIC
(Temsl) Kypca 4acoB JESATENBHOCTH (umdpossre)
0ByHarOIIXCS 00pa3oBaTelIbHBIE
pecypcel
[ToBTOpeHue kypca/ kiacca 4 [IpencraBieHue TaHHBIX. IToBTOPATH U3YUYEHHOE U butmmoreka [JOK

OnucarenbHas CTATUCTHKA.
City4aiiHas U3MEHUYHUBOCTb.
Cpennue uynciaoBoro Habopa.
CrydaiiHble COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Kitaccuueckue monenu Teopun
BEPOSITHOCTEW: MOHETA U
UrpajgbHas KOCTh

BbICTPAMBATh CUCTEMY3HAHHM.
Pemartp 3aga4m Ha
[IPE/ICTABIICHUE U OIIMCAHUE
NTAHHBIX C TIOMOIIBIO U3yYEHHBIX
XapakTepucTUk. Pemars 3axaun
Ha IIPEICTaBICHUE
rpyNIMPOBAaHHBIX JTAHHBIX U
ONIMCAaHHE CIy4alHON
M3MEHUYHUBOCTHU.

Pemiath 3a1a4M Ha ONPEICIICHHUE
YacTOTHI CIIyYailHbIX COOBITHIA,
00CyXIeHHE IPUMEPOB
CITy4ailHBIX COOBITHH,
MaJIOBEPOSITHBIX U MMPAKTHUYECKH
NTIOCTOBEPHBIX CIy4YalHBIX
COOBITUM, UXPOJIU B IPUPOJIE U

KHN3HH 4YCJIOBCKaA

https://m.edsoo.ru/7f417fb
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OnucarenbHas cTaTUCTUKA. (@4 Otknonenus. Jucnepcus OcBauBaTb NOHATHSA: bubnuoteka [JOK
PaccenBaHue TaHHBIX YKICIIOBOrO Habopa. IUCIIEPCHUS M CTaHIapTHOE https://m.edsoo.ru/7f417fb
CranaapTHOE OTKJIOHEHUE OTKJIOHEHUE, UCTIOJIb30BATh 3TH |2
YHCIIOBOTO HAabopa. XapaKTEPUCTHUKU JJIs1 OTTUCAHUS
JlnarpamMBbl paccerBaHUs [paccenBaHUs TaHHBIX.
BoiiBUraTh runores3bl 00
OTCYTCTBUU WUJIM HAJTUIUUCBSIZU
[0 IUarpaMmaM pacCeuBaHUs.
CTpourb nquarpammel
[paccerBaHus MO UMEIOLIUMCS
NaHHBIM, B TOM YHUCJIE C
MOMOII[HI0O KOMIIBIOTEPA
MHoxecTBa 4 MHOX€ECTBO, TOAMHOXKECTBO.  [(OcBaAaMBATH MOHSITHA: butmmoreka [JOK

00BbEIMHEHNUE, TIEPECEUCHUE,
NOTIOJTHEHUE.

CBolicTBa onepanuiiHaa
MHO>KECTBAMU:
[EPEMECTUTENIBHOE,
COUYeTaTeNIbHOE,
pacnpeeanTeNbHOE,
BKJIFOUCHHS.

['paduueckoe npeacraBieHue
MHO>KECTB

OHepaHI/II/I Haad MHOXCCTBaMU:

MHOKECTBO, 3JIEMEHTMHOKECTBA,
[10IMHO>KECTBO.

BbINoJHATH onepauuu HaJl
MHOYKECTBAMHU:00bEIUHEHHE,
repecedyeHre, T0MOoTHECHUE.
Hcnoan3oBaTh CBOMCTBA:
MepeMeCTUTEIHLHOE,COUETATEIILHO
€, paclpeIeIUTENbHOE,
BKIrOUYeHUA. Ucnmobp30Barhb
rpadguueckoe npeacTaBieHUue
MHOYECTB MPU OTUCAHUHT
[pE€aJbHBIX MPOLIECCOB U SIBJICHU,
[pU PEIICHUH 3a7a4 U3 IPYTHUX

Y4eOHBIXITPEIMETOB U KYPCOB

https://m.edsoo.ru/7f417fb
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BepoaTHOCT Clly4yaitHOro
COOBITHS

JNIeMEHTapHbIE COOBITHS.
Crydaiinble COOBITHSI.
biaronpustcTByromme
pIIeMEHTapHbIE COOBITHS.
BepositHocTH coObITHI. ONBITHI
C paBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSMHU.
Ciy4daliHbIi BBIOOD.
[IpakTuueckas padora
«OTBITHI

C pPaBHOBO3MO>KHBIMHU
PJIEMEHTAPHBIMUCOOBITUSIMI

OcBauBaTh NOHATHSA:
PIIEMEHTApHOE COOBITHE,
CIIy4yaiiHOE COOBITHE KaK
COBOKYITHOCTD
0JIarONPHUSATCTBYIOITUX
PJIEMEHTAPHBIX COOBITH,
[PABHOBO3MOXHBIE AJIEMEHTAPHBIE
COOBITHS.

Pemath 3a1a4M Ha BHIYUCIICHUE
BEPOSTHOCTEU COOBITHH 11O
BEPOSTHOCTSM 2JIEMEHTapHBIX
COOBITUICITYYallHOTO OTIBITA.
Pemiath 3a1a4M Ha BHIYKCIICHUE
BEPOSTHOCTCHCOOBITUI B OIBITAX
C PaBHOBO3MO>XHBIMHU
NJIIEMEHTAPHBIMU COOBITHSIMU, B
TOM YHUCJIE C MOMOILBIO
komnbrorepa. [IpoBoauTts u
H3y4YaTh ONbITHI

C PaBHOBO3MO>KHBIMU
pIIeMEHTapPHBIMU COOBITUSMU(C
MCIIOJIb30BaHUEM MOHET,
UTPAIBHBIX KOCTEH, IPyTrux
MOJIENICH) B XOJI€ TPAKTUUECKOM

paboThI

butmmoreka [JOK
https://m.edsoo.ru/7f417fb
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Brenenue B Teoputo rpacdos 4

JlepeBo. CBoiicTBa aepeBa:
€MHCTBEHHOCTD ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIMHBI, CBSI3b MEXKIY YUCIOM
BEPIINH U YUCIIOM pEOED.
[IpaBuIO yMHOKEHUS

OcBauBaTh MOHSITHS. JICPEBO
Kak rpad 0e3 uKJa,BUCsIYas
BeplMHa (JIUCT), BETB JIEPEBA,
MyTh B JIEPEBE, TUAMETp JepeBa.
HN3yyarh CBOMCTBA JCpeBa:
CYIIIECTBOBAHHE BUCSUCH
BEPIIMHBI, SAMHCTBEHHOCTH MMYTH
MEKTy IBYMS BEPIIUHAMH, CBSI3b
MEXTy YUCIIOM BEPIITUH U
qucIomMpeoep.

PemaTh 3a1a4u Ha TIOWCK |
[IEPEUNCIICHUE ITyTEUB JIEPEBE,
oTpe/ielICHUE YHCIia BEPIIUH UITU
p&0epB nepeBe, 00X01
OMHApPHOTO JIEpeBa, B TOM YHUCIIE
C MPUMEHEHUEM TIpaBUIa
YMHOKEHHS

butmmoreka [JOK
https://m.edsoo.ru/7f417fb
2

Ciyqaitabie COOBITHS 8

[IpOoTUBOIIOI0XKHOE COOBITHE.
Jlnarpamma Dinepa.
OO0BbeuHeHNE U TIepeceYeHue
coObITuil. HecoBMecTHBIE
coObITHSI. POpMYyIIa CIIOKEHUS
BEPOSITHOCTEH.

[IpaBuiio yMHOXEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BEPOSITHOCTh. He3aBucuMbIe
coObrTus. [Ipencrabnenue
CJIy4allHOTO SKCIIEPUMEHTAB

BHJIC JICpEBa

OcBauBaTh NOHATHSA: B3AUMHO
MTPOTHUBOITOJIOKHBIC COOBITHSI,
oTiepaliuu Haj COOBITUSMH,
00bEeIMHEHUE UTIEPECCUCHUE
coObITUH, TUarpamma Juepa
(Oiinepa—BeHHa), COBMECTHBIC
1 HECOBMECTHBIE COOBITHUSI.
MN3y4arsb TeOpeMbl O
BEPOSITHOCTU OOBEIMHEHUS IBYX
coObITHH (POPMYIIBI CIIOKEHUS
BEPOSITHOCTEN ).

Pemiate 3a1auM, B TOM 4YHCIIe

butmoreka [{OK
https://m.edsoo.ru/7f417fb
2




TEKCTOBBIC 3aJ]JaulHa
OIpEeaCTICHUE BEPOSATHOCTEN
00bETMHEHUS UTIEPECCUCHUS
COOBITHI C TTIOMOIIBIO YHUCIIOBOU
psIMOM, IUarpaMm JuJepa,
(bOpMYIIBI CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHSATHS: TIPABUIIO
[YMHOKEHHS BEPOSATHOCTEN,
YCIIOBHAsl BEPOSITHOCTb,
HE3aBUCUMBIECOOBITHS JIEPEBO
CJIy4allHOTO OMbITA.

HN3yyarh CBOMCTBA
(ompeneneHys ) He3aBUCUMBIX
COOBITHH.

Peimats 3a1aun Ha onpeeIeHue
1 MCIIOJIb30BAHUEHE3aBUCUMBIX
COOBITHIA.

Pemarthb 3a1a4M Ha ITOUCK
BEPOSTHOCTEW, B TOMUYHCIIE
YCIIOBHBIX, C HCTIOJIb30BAHUEM
JIepeBa CIy4ailHOrO OMbITa




O0o0011IEHNE,
CHCTEMATH3AINs 3HAHUN

[IpencraBieHue JaHHBIX.
OnucarenbHas CTaTUCTUKA.
['padel. BeposTHOCTB
CIIy4ailHOTO COOBITHS.
J71eMEHThl KOMOUHATOPUKHU

IloBTOPSATH U3YYCHHOE U
BbICTPAUBATH CHCTEMY
3HAHUU.

Pemiaths 3aaa4u Ha
MpeACTaBICHUE U OTUCAHUE
TTAHHBIX C TIOMOIIBIO0 U3YUYCHHBIX
xapakTepucTuk. Pemars 3agaun
C MpUMEHEHHEM TpadoB.
Pemath 3a1auM Ha HaX0XKJICHUE
BEPOSTHOCTHU CIy4aiiHOTO
COOBITHSI TIO BEPOSITHOCTSIM
AIIEMEHTAPHBIX COOBITUI, B TOM
YUCJIE B OMBITAX

C PaBHOBO3MO>XHBIMHU
DIIEMEHTapPHBIMU COOBITUSIMU.
PemaThb 3aa4m Ha HaXO0XKACHUE
BEPOSTHOCTECH O0OBETUHCHHS U
repeceyeHus COOBITHH, B TOM
YUCJIEHE3aBUCUMBIX, C
MCII0JIb30BAaHUEM TI'papruecKux
[PECTABJICHUN U JepEBA
CIy4aiiHoro omnsiTa. Pemars
3aJauM Ha TIepEUHCIICHUE
KOMOHMHaIIM (urciia
MepECTaHOBOK, YHCIIa
COUeTaHUul),

HA HAXOXJICHUE BEPOATHOCTEH
COOBITUH C IPUMEHEHUEM

KOMOWHATOPUKH, B TOM YHCIIEC




MCTI0JIb30BAaHUEM TPEYTOJIbHUKA
[lackais

OBIIEE KOJIMYECTBO (34

YACOB IIO ITPOI'PAMME

9 KJIACC

HanmenoBanue pasgena |KomuuectBo|  OCHOBHOE COJEPKaHUE OCHOBHbBIE BUBI AesTenbHOCTH | ICKTPOHHbIC
(TemBI) Kypca YacoB 0GyHarommIXCs (udposrie)

00pa3oBaTebHBIC
pecypcbl

[ToBTOpEHUE Kypca 4 [pencraBieHye NaHHBIX. IMoBTOPATHL M3yYEHHOE U bubmoreka LIOK

8 ximacca

OnucaresbHas CTAaTUCTHKA.
Omnepanuu Hal COOBITUSIMH.

HezaBucumocTts COOBITHIA

BbICTPaMBATh CUCTEMY

3HAHUM.

Pemars 3a1aumn Ha ipeCTaBIICHUE
W ONIMCAaHHUETaHHBIX.

PemiaTh 3agauM Ha HAXO0XKICHUE
BEPOSATHOCTEW OOBETUHEHUS U

nepeceyeHusi COObITUM, B TOM

https://m.edsoo.ru/7f4
1a302




YHUCJICHE3aBUCUMBIX, C
UCIIOJIb30BaHUEM I'papUuecKux
MPEICTABICHUN U JIepeBa
CJIy4ailHOTO OIbITA.

PemaTh 3a1a4uu Ha nepedrcieHue
KOMOMHAIUH (4rciia IepecTaHOBOK,
YyHclia COYeTaHuM),Ha HaXOXKJICHUE
BEPOSTHOCTEU COOBITHI

C MPUMEHEHUEM KOMOMHATOPUKH, B
TOM YHCJIEC UCTI0JIb30BAHUEM
TpeyroapHuka llackans

DeMeHTHI KOM6I/IHaTOpI/IKI/I

4

IIepectanoBku. Pakropua.
Coueranus ¥ 4YUCIO
coueTaHuil. TpeyroJbHUK
[Tackans. [IpakTnueckas
paboTta «Brruncienue
BEPOSITHOCTEN

C UCTI0JIb30BAaHUEM
KOMOWHATOPHBIX (DYHKITHIA
AIICKTPOHHBIX TAOIUID)

OcBauBaThb NOHATHUS:
KOMOMHATOPHOE TPABUIIO
YMHOEHHS, YIOPSIOUeHHAs mapa,
Tpoiika 00bEKTOB,IEPECTAHOBKA,
(dakTopuan yucia, CoueTaHue,
YHUCJIO COYETAHHM, TPEYTOJIbHUK
[Tackans.

PemaTe 3aga4u Ha nepevnciIeHUe
YHOPSAIOYECHHBIXIIAP, TPOEK,
NIEPEYHCIICHNE IEPECTAHOBOK U
COUYETaHUI IEMEHTOB Pa3IU4YHBIX
MHO>XecTB. Peniathb 3agaum Ha
IIPUMEHEHUE YHCIIa COUECTAHUIB
anredpe (CokpaméHHoe
yMHOXeHHe, OnHoM HproToHa).
Pemars, npumenss
KOMOMHATOPUKY, 33]1a4u

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM

bubmoreka [JOK
https://m.edsoo.ru/7f4
1a302




YHCIIe C MOMOIIBIOAICKTPOHHBIX
TaOJIUI] B XO/1€ IPAKTHUECKON
paboTHI.

['eomeTprueckas
BEPOSATHOCTH

['eomeTpuueckass BEPOSITHOCT.
Cny4yaliHBINBBIOOP TOYKH U3
Gburypsl Ha MJIOCKOCTH, U3
OTpE3Ka, U3 JyTU OKPYKHOCTHU

OcBauBaTh NOHATHE
r€OMETPUYECKON BEPOSTHOCTH.
PemiaTh 3a1aum Ha HAXOXKACHUE
BEPOSITHOCTEUB OIBITAX,
MPEJCTAaBUMBIX KaK BBIOOP TOUEK
Y3 MHOTOYT'OJIbHHUKA, KPYTa,
OTpPE3Ka UJIN AYTHOKPYKHOCTH,
YUCIIOBOTO TPOMEKYTKA

bu6imoreka [JOK
https://m.edsoo.ru/7f4
1a302

Wcnertanus bepryinu

HcnpiTanue. Ycrex u Heynaya.
Cepust HCTIBITAHUIIO IEPBOTO
ycrexa.

Ucnprtanus beprymm.
BeposiTHOCTH COOBITUIB cepuun
WCTIBITAaHUI

bepnymm. [IpakTnueckas
pabota «McnbpiTanus
bepnymnm»

OcBauBaTh NOHATHS: UCIIBITAHUE,
3JIEMEHTapHOECOOBITHE B
UCIIBITaHUH (yCIIeX U HeyJlaua),
cepusl UCTIBITAHHUM, HACTYTICHUE
MepBOro ycnexa (HeyJaauu), cepust
UCIbITaHuN bepryu.

PemaThb 3aaa4m Ha HaXOKACHUE
BEPOSITHOCTEN COOBITUI B CEPUU
WCIIBITAHUM JI0 IEPBOTO yCIeXa,B
TOM YHCJIE C TPUMEHEHUEM
(dhopMyJIbI CyMMBI T€OMETPUYECKON
IIPOTPECCHH.

Pemars 3agaum Ha HaxX0XKICHUE
BEPOSITHOCTEN 3JIEMEHTAPHBIX
COOBITHI B CEpUM UCTIBITAHUI
bepnyum, Ha Hax0XAEHUE
BEPOSITHOCTH OIIPEAEIEHHOTO

bu6moteka [IOK
https://m.edsoo.ru/7f4
1a302




YHUCJa YCIEXOB B CEPUH UCTIBITAHUI
bepuymnu.

HN3y4yarh B X0/1€ NPAKTHYECKOM
padoThBI, B TOM YUCIE C TOMOUIBIO
M (POBBIX PECYPCOB,CBOICTBRA
BEPOSATHOCTH B CEPUU UCITBITAHUN
bepnynmn

CiyuaiiHasi BeIMYMHA

CiyyaiiHasi BeIMYMHA U

pacrpeneaeHue BepOITHOCTEM.

MaremaTu4eckoe 0KUJaHUEH
JUACTIEPCUS CIIyYalHON
BeJIMYUHBL. [IpuMepbl
MaTeMaTUYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO CPEITHETO
3HAYCHUS BEJIMUUHBI.
[TonsaTue 0 3aKkoHE OONBIINX
yucel. M3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [I[pumeHenne 3akoHa
OOJIBIIINX YHCE

OcCBOUTH NOHATHSA CITydalHAs
BEJIMYMHA, 3HAYCHUECITYYaAHON
BEJINYMHBI, PaCIIPEACIICHUE
BEPOSITHOCTEM.

N3y4yatb 1 00Cy:K1aTh IPUMEPHI
JIMCKPETHBIX UHETIPEPBIBHBIX
CIIy4ailHbIX BEJTUYHH (POCT, BEC
YEJI0BEKA, YACICHHOCTD
HACEJICHUSI, PyTHEe U3MEHYUBBIE
BEJINYMHBI, PACCMATPUBABLINECS
B KypC€ CTaTUCTHKH ), MOJIETbHBIX
CIIy4aliHbIX BEJINYWH, CBSI3aHHBIX
CO CJIy4YalHbIMHU ONbITAMU
(bpocaHue MOHETHI, UTPATTLHOM
KOCTH, CO CJIy4ailHBIMBBIOOPOM H T.
1.).

OcBanBaTh NOHATHSA:
MaTeMaTUYECKOE 0KUTaHUE
CIIly4YalHOM BEJIMYMHBI KaK
TEOPETUYECKOE CPEHEE3HAUECHNUE,
JUCIIEPCHS] CITyYalHOU BEJIMYHHBI

bubmoreka [JOK
https://m.edsoo.ru/7f4
1a302




KaK aHaJIOT IUCIIEPCUN YUCIIOBOIO
Habopa.

PemaTe 3a7a4u Ha BEIYKCIICHUE
MaTeMaTUYECKOTO0KUAAHUS U
JUCIIEPCHM TUCKPETHOM CIIy4alHOU
BEJINYMHBI 110 33 JaHHOMY
pacIpeneneHuIo, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO
CTPaXxOBaHUEM H JIOTEPESMH.

3HAKOMUTBHCS C MATEMaTUYECKUM
O’KHJIAHUEM U JUCIIEPCUEH
HEKOTOPBIX paclpeIe]ICHUN, B TOM
YU CJIe PacIpeleSICHUs CIy4anHOU
BEJINYMHBI KYHUCIIOYCIIEXOB» B
CEpPHUU UCIIBITAaHUN bepHyIun.
N3yuyaTh yacToTy COOBITHUS B
MTOBTOPSIOIINXCS CITyYalHBIX
OTBITaX KaK CIy4allHYIO BEJIUUYUHY.
3HAKOMUTBCS C 3aKOHOM OOJIBIITUX
yucen (B popmebepHyum): npu
OOJIBIIIOM YHUCJIE OMBITOB YaCTOTa
COOBITHS OJIM3KA K €T0
BEPOSATHOCTH.

Pemarp 3a1a4un Ha UIBMEpPEHUE
BEPOSATHOCTENC MOMOIIBIO YaCTOT.
O0cy:knaTh poib 3aK0HA
OOJBIINX YKCEN B 000CHOBAaHUU
YaCTOTHOTO METOJAau3MEPEHUs
BEPOSITHOCTEM.




OO0cy:kaaTh 3aK0H OOJBIITHUX YUCE
KaK MPOSBICHUECTATUCTHUECCKON
YCTOMYMBOCTH B U3MEHUYHBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIINX
qucesl B MPUPOJIE UB KU3HU
yeJIoBEKa

O60011eHNEe, KOHTPOJIIb 10 [IpencraBiieHre TaHHBIX. IoBTOPATH U3yUYCHHOE U
OmnucartenbHast CTAaTUCTHKA. BbICTPAUBATh CUCTEMY 3HAHUI.
BeposiTHOCTB ciTydaidlHOTO Pemats 3aga4m Ha Ipe/ICTaBICHUE
COOBITUSI. DJIEMEHTBI Y ONIMCAHUEIAHHBIX.
koMOnHaTopuku. Citydaiinsle | PemaTh 33124 Ha HAXOXKICHHE
BEJIMYMHBI U PACIIPENCIICHUS BEPOSITHOCTEH COOBITUIA, B TOM
YHUCJIE B OMBITAX C
PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BEPOSATHOCTEW OOBETUMHEHUS U
nepeceyeHust COObITUM, BBIYUCIATD
BEPOSTHOCTHU B OIBITAX C CEPUIMU
CIIyYaHBIX UCIIBITAHUI
OBILEE KOJIMYECTBO 34

YACOB I10 I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

» Marematuka, 5 kjacc: 0a30BbIi ypoBeHb: B 1ByX wactsx/ H. 5. Bunenkun B. U.
#x0x0B, A. C. UecHOKOB. — 4-¢ u3a.., ctep. — Mocksa: Ilpocsemienue, 2024

* Maremaruka, 6 kinacc/ Mepaisik A.I'., [lononckuit B.b., SAxup M.C.; nox
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHudeHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxnnonepHoe obmectBo «M3naTensctBo «IIpocBemienne»
METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Marematuka: 5 knacc: Mmerogudeckoe nocooue / E.B. bynko, A.I'. Mep3sik,
B.b. ITononckuii, M.C. SIxkup. — M.: Bentana-I'pad, 2019.

— 288c.

MaremaTuka: IMIAKTUYECKUE MaTepUAIIbL: 5 KJIAcC: MOCOOue JIs yJaluxcs
ob1eoOpazoBarenbHbIX opranuzanuit/ A.I'. Mepaisik, B.b. ITononckuii, E.M.
PabunoBuy, M.C. Sxup. — M.: Benrana-I'pad, 2020.

TecTbl Mo MaTeMaTuke: 5 kiace: Kk yueOHuky A.I'. Mepaisika u zip.
«Maremaruka. 5 knace». ®I'OC (k HoBomy yueOHuKy)/ T.M. Epuna. — M.
N3narenscTBO «OK3amen», 2020.

Marematuka: padouue nporpammsl: 5-11 kimaccel/ A.I'. Mepsnsik, B.b.
[Tonouckwuii, M.C. Axup, E.B. bytiko — M.: Benrtana-I"pad, 2019.
Marematuka: 6 Kj1acc: TUAaKTUYECKUE MaTepuaibl: COOPHUK 3aja4 U
KOHTpOJIbHBIX padot / A.I'. Mepansik, B.b. [Tonouckuii, M.C. Axup. — M.:
Benrtana-I'pad, 2019.

Marematuka: 6 kinacc: Mmerogudeckoe rmocooue / A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2019

TecTbl Mo MaTeMatuke: 6 kiace: k yueOHuky A.I'. Mepaisika u zip.
«Maremaruka. 6 xknace». ®I'OC (k HoBomy yueOHuky)/ T.M. Epuna. — M.:
H3natenncTBO «OK3ameny, 2020.

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/02.1/05
https://lesson.academy-content.myschool.edu.ru/02.1/06

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» AnreOpa, 7-9 kiacc/ Mep3asik A.L'., [lononckuii B.b., Sxup M.C.; non pegakuueit
[Tononbckoro B.E., O011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii nientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIECTBO
«M3parensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Anrebpa : 7 xmacc : meroamdeckoe moco 6ue / E.B. bynko, A.I'. Mep3nsk, B.b.
[Tonouckwuii, M.C. Skup. — 2-e usn., crepe-tun. — M. : Benrtana-I'pad, 2019 —
184 c. : un. — (Poccuiickuii yueOHUK).

Anrebpa : 8 kiacc : meroguueckoe mocodue / E.B. bymnko, A.I'. Mep3msak, B.b.
[Tononckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2018. — 192 c. : uin. —


https://lesson.academy-content.myschool.edu.ru/02.1/06

(Poccuiickuii yueOHUK).

Anrebpa : 9 kmacc : metoguueckoe mocodue / E.B. Bymko, A.I'. Mep3msak, B.b.
[Tonouckwuit, M.C. Sxkup. — 2-e uzn., crepeoturt. — M. : Benrtana-I'pad, 2018. —
200 c. — (Poccuiickuii yueOHUK).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbHbI CETH
NHTEPHET

"Jlomamane 3amanus. OcHoBHOe oOrmee oOpaszoBanme. Anrebpa’, 7-9 wmacc AO
NzpatensctBo "l[IpocBenienue

OBA3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI JJIA YYEHHUKA
* I'eomerpus, 7-9 xmacc/ Mepsnsik A.I'., Tlonmouckmit B.b., SAxup M.C.; mon
penakuuerr Ilomonsckoro B.E., OO0mecTBo ¢ OrpaHHMYE€HHON OTBETCTBEHHOCTBHIO
N3 narensckuit LEHTP «BEHTAHA-I'PA®Dy; AKIHMOHEPHOE 00IIIECTBO
«3naTensCTBO «IIpoceemeHue»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

I'eometpus : 7 xiacc : meroauueckoe nocobue / E.B. bymko, A.I'. Mep3znsik, B.b.
[Tonouckwuii, M.C. Skup. — 2-e uzn., crepeorurt. — M. : Benrtana-I'pad, 2019. —
128 c. : un. — (Poccuiickuii yueOHUK)

I'eometpus : 8 kiacc : meroauueckoe nocodue / E.B. bymnko, A.I'. Mep3nsk, B.b.
[Tononckuit u np. — M. : Benrana-I'pad, 2018. — 152 c. : un. — (Poccuiickuii
Y4E€OHHUK).

I'eometpus : 9 kinacc : meroauueckoe nocobue / E.B. bymko, A.I'. Mep3znsik, B.b.
[Tonouckuiti, M.C. Sxup. — M. : Benrana-I'pad, 2018. — 176 c. : uin. —
(Poccuiickuii yueOHUK : ANTOPUTM ycriexa).

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBlI U PECYPCHbI CETH
MHTEPHET

" Jomamnue 3amanus. OcHoBHOe oOmiee oOpaszoanue. ['eomerpus”. 7-9 kiacc,
AO MzparensctBo "[IpocBemenue”

OBS3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI JJId YUYEHHUKA
BepostHocth u  cratuctuka.  7-9  kmaccel. B 2-  wacTax/U.P.Beicorkuid,

N.B.Amenko. N3 parenscTBO «IIpocsemenue»
METOANYECKUE MATEPHUAJIbBI JJIA YUUTEJIA
BepositHocth u cratuctuka, 7  kjmacc  DOIAOY  AIIO  «Axkanemus
MunnpocseleHus Pocccun»
BepositHocts  u  cratuctuka, 8  kimacc  OIAOY IO «Axagemus
MunnpocseleHus Pocccun»

BepostHocth  u  cratuctuka, 9  kmacc  OIAOY IO «Axanemusd
MunnpocseleHus Pocccun»



BU/JAbl N1 ®OPMbl OLEHUBAHUA HNPEIMETHBIX PE3YJIbTATOB
11O MATEMATUKE

HNToroBsblit KOHTPOJIb

"Ecniu  oOydarommiicss JE€WCTBYET CaMOCTOATEIBHO B  MPOCTBIX  Y4YEOHBIX
CUTyallusiX, JEMOHCTPUPYSd OCBOEHHE y4eOHBIX JCHCTBHM C  OMOpHOMU
CUCTEMO 3HAaHMH B paMKax CTaHAAPTHBIX 3aJad, TO €ro MaTeMaTh4ecKas
MOATOTOBKA  OTBEYAeT  00s3aTeNnbHOMY  (YIOBJICTBOPUTEIHHOMY)  YPOBHIO
JOCTH)KEHUSI TUIAHUPYEMBIX pe3yJbTaTOB W MOXET OBITh OILIEHEHa OTMETKOMN
«3». OsnageHue o00s3aTEIbHBIM  YPOBHEM  SIBIISIETCA  JOCTATOYHBIM  JJIA
MIPOJIOJKEHUS oOy4eHus.
"Ecian oOyuarouuiicst neWCTBYeT CaMOCTOSITEIBHO B THUIIOBBIX U B HECIOMKHBIX
M3MEHEHHBIX CHUTyalMsiX, TO €ro MaremMaTU4yecKass T[OJrOTOBKA OTBEYAET
MOBBIIIEHHOMY YPOBHIO JOCTHXKCHUSI IUIAHUPYEMBIX pE3YyJbTaTOB U  MOKET
OBITh OLICHEHA OTMETKOM «@».
sEci oOyyaromuiicss JeMCTBYET CaMOCTOSITEIbHO B  CJIOXKHBIX  YYEOHBIX
CUTyallMsX, MPUMEHSET 3HAHUS B HE3HAKOMBIX, HECTaHIAAPTHBIX CHUTYaIlUsX,
OTPAXKAIOIIUX KakK ydyeOHble, TaK M BHEY4YEOHBIC 3aJaudl Ha MpeoOpa3OBaHUE
WIM CO3/IaHHE€ HOBOTO cHoco0a pemeHuss NpoOieMbl, TO €ro MaTeMaTh4yecKas
MOATOTOBKA  OTBEYAET  BBICOKOMY  YPOBHIO  JIOCTH)KEHHUS  ILJIAHUPYEMBIX
pe3yJIbTAaTOB " MOKET OBITH OLICHEHA OTMETKOM «S».
UtoOsl  ocymiecTBUTh  au(PepeHIpoBaHHOE  OIICHUBAaHWE, B  MPOLEIYPY
UTOTOBOIO KOHTPOJSI JOJDKHBI OBITh BKJIIOYEHBI 3aJaHUS, COOTBETCTBYIOLIHE
KaXIOMY

YPOBHIO MaTeMaTudeckol nmoAarotoBku. OOpamiaeM ocoboe BHUMaHUE Ha Ba)KHOCTb
MPOBEPKU JIOCTHIKEHHUSI YPOBHS 00s3aTE€IbHOM MaTeMAaTHUYECKOM MOATOTOBKU Kak
CaMOCTOATENIbHOM 3aJlayd OLICHUBaHUA. [OCTH)KEHHE WM HEIOCTH)KCHHE YPOBHS
00s3aTeNbHOM MOATOTOBKA — JTO KiIoueBas HWHGOpMaIus, XapaKTepusyrolas
KaueCcTBO MaTeMaTUYECKON MOATOTOBKHU oOy4Jaronierocs.
OnpeneneHue  ypoBHS  JOCTHXKEHUS  IUIAHUPYEMBIX  PE3YJIbTaTOB  MOXKET
OCYUIECTBJISTHCS HA OCHOBE IMPOLIEHTa OT YHUCJa BBINOJIHEHHBIX BEPHO 3aJlaHUMN
CIEAYIOITUM o0Opazom:
"00yvarolmuiicss He JOCTHI O0O0SA3aTENbHOTO YPOBHS MOJATOTOBKH, U €My
BBICTABJISIETCS OTMETKa «2», €CIM OH BBIIIOJHMI MeHee 65% 3amaHuid
00513aT€TbHOTO  YPOBHSI TOJATOTOBKHM, BKJIIOYEHHBIX B KOHTPOJIBHYIO pPaldoTy
WJIH TECT;
"00y4Jaromuiics JOCTHUT 00513aTeILHOTO YPOBHSI MIOATOTOBKH, eMy
BBICTABJISIETCS OTMETKA HE HHWXKE «3», €CIM OH BBINOJHUI HE MeHee 65%
3aJaHuil  0053aTENbHOTO YPOBHS TMOATOTOBKH, BKJIIOUYEHHBIX B  HTOTOBYIO
paboty;

"00y4aroIuiicsi JAOCTUT TMOBBIINIEHHOTO YPOBHS, €My BBICTaBISIETCS OTMETKa He
HUKE «4», €clIM OH BBINOJIHWI He MeHee 65% oOmero uucia 3aJlaHui
UTOTOBOM paboTHI;



"00y4aloImuiicsl JTOCTUT BBICOKOTO YPOBHS, €My BBICTABIISIETCS OTMETKa «5»,
€CIM  OH  BBIIOJHWI He MeHee 85%  3amaHuil  WUTOrOBOM  paboTHI.
Hanpumep, xonTposbHast pabota comepxut 10 3amaHuii, U3 HHUX 7 3aJaHUM
OTHOCATCA K 00s3aTeIbHOMY YPOBHIO, 2 3aJaHusi K IMOBBIIIEHHOMY YPOBHIO
u 1 3amanue K BbICOKOMY ypoBHIO. Eciu oOyuaromuiics BBINOIHUI BEPHO 5 3a/laHU
0053aTEILHOTO YPOBHS, TO €My BBICTABIIECTCS OTMETKa «3», €ClIu 00ydaroluics
BBITIOJTHUJI BEPHO Bce 7 3aJaHuil 00sI3aT€NIbHOTO YPOBHS, TO €MY BBICTaBIISCTCS
OTMETKa «4», €clii e OOydYaromMiACs BBIMOJIHWI BEpHO 9 3amaHuii, TO eMmy
BBICTABIIIETCA OTMETKA «5».

Ecin B Tecte mpemycMOTpeHO HayucieHHe OalljloB 3a BBHINOJIHEHUE 3aJaHUM,
Hanpumep, oT 0 10 2 0anIoB, TO MPOIEHTHI BHIYUCISIOTCS aHAJIOTUYHBIM 00pa3oM,
HO

oT obuiero 6amia. Hanpumep, MakcumanbHBIN Oaliil 3a TECT paBeH 26, B TOM YUCIIE,
3a 3adaHusl O0O0S3aTEIbHOIO0 YpPOBHS MMOJATOTOBKH MOXHO MAaKCHMAaJbHO HaOpaTh
18 6annoB, 3a 3a1aHusl MOBBIICHHBIX YPOBHEN — 8 OayioB. O0y4aromuiics MoTyduT
OTMETKY «2», eciii HabepeT MeHee 12 0amioB, OTMETKY «3», ecin HaOepeT oT 12
no 16 6ammoB, oTMETKY «4», ecnu HabepeT oT 17 mo 21 Gamna, B OTMETKY «5»,
eciu HabepeT HE MEHEE 22 0aIoB.
OOpailaeM BHHMaHHME Ha TO, YTO BO BCEX OINHMCAHHBIX CIydasX peaii30BaHO
MpaBo 00yYaroIIerocs Ha OUTUOKY.

Tekyuiee oueHuBaHue

B ocHoBe OLCHHUBAHHA JIC)KAT CJICAYIOIIHNC O6HII/IC KpUTCpHUH, OCHOBAHHBLIC Ha
CTCIICHU CaMOCTOATCIIBbHOCTHU 06yqafomer0051 )41 CJIOKHOCTH CUTYyaluu.

OOGyuaronemycs MOYKET OBITH BBICTABJICHA!
"OTMETKAa «5», €CJIM OH JEWUCTBYET CaMOCTOSITEIbHO B CIOXHBIX YYEOHBIX
WIN BO BHEYUYEOHBIX CUTYyaIUsX;

"OoTMETKa «4», €CIM OH JEUCTBYEeT CaMOCTOSATEILHO B IMHPOKOM CIEKTpE
TUTIOBBIX, B  KOMIUIEKCHBIX HM B  HM3MEHEHHBIX y4YE€OHBIX  CHTyaIlusX;
"OTMETKa «3», €CIh OH JEeHWCTBYET CaMOCTOSITEIPHO B TIPOCTHIX THIIOBBIX
y4eOHBIX CUTYAITUsX.

"OTMETKA «2)», €CJTU OH HE MOKET JCHCTBOBATH CAMOCTOSITEIIBHO B MPOCTHIX THITOBBIX
y4eOHBIX CUTyalUsX.
OOyuaromeMycsi, KOTOPBIH JIEMOHCTPUPYET OTACIBbHBIC IPOCTCHINNE JIEHCTBUS
WU BBITIOJIHSCT 3TH JCHCTBHS C OMOPOH Ha IOMOIb, HE MOXET OBITh BBICTABJICHA
Jake MHHHMMaJIbHAs IIOJIOKHTENIbHAS OTMETKA, €ro IIOJrOTOBKA MOMKET OBITh
CKOPPEKTHPOBaHA HAa OCHOBE JOTIOJHHUTEIIBHOM PadOTHI IO BBISABICHHIO MPOOCIIOB
5 TUIINYHBIX OITNOOK.
OOyuaromeMycsi, KOTOPBI  HUCHBITHIBACT 3HAYUTEIBHBICE TPYAHOCTH  JaXKe
B MPOCTEHIINX CITydasiXx, TpeOyeTcs crhernuaibHasi WHANBUAYabHAS KOPPEKIIMOHHAS
paborTa.



[IpumenuM oOMMEe KPUTEPUH TIPH OIICHUBAHWU YMEHHS JOKa3bIBaTh TEOPEMY
o reomeTpud (7-9 Kiacchl).

*OO0y4aromuicss KOPPEKTHO BOCHPOU3BEN 4YEpTeX, NPUBEICHHBIH B y4eOHHKE,
U3JIOKUJ JOKa3aTeNbCTBO B TIOJHOM M TOYHOM COOTBETCTBUU C TEKCTOM
B YyuyeOHMKe. 3alHyBUIMCb B XOJ€E I€peckaza, HE CMOI MPOJOJIKUTh, Hayall
M3JI0)KEHUE CHayajia, ¢ TPYJIOM JOBEN J0Ka3aTelbCcTBO 10 KoHHa. He wmoxer
OTBETUTHh II0 YEPTEXKY HA BOMPOCH YTOYHSIOMIETO XapakTepa, HE MOXKET JaThb
NOSCHEHUsT CcBOMMHU cioBaMH. OH HCHBITBIBAET CEPbE3HBIE  3aTPYIHEHUS

B TUIIOBOU CUTyaluunu - OTMCTKa «2».
. O6ytm10nmﬁc;1 BBIIIOJTHUJI 4YCPTCXK MW BOCIPOU3BCII MOOKA3aTCIBCTBO, CJICAYA
3aIIaHHOI>JI JOTHUKEC, BO3MOJXHO, AOITyCKaAa HCKOTOPLBIC HCTOYHOCTHU

M JIOTHYECKHE TMPOIMYCKH, HO MCOPABISIl KX € [OMOUIBIO  YUYUTENs,
HE JOIYyCKaJl CYIIECTBEHHBIX OMIMOOK B (GopmynaupoBkax. OH 3aTpyAHWICA
OTBETUTh Ha BOIPOCHl, HO TMOKa3ajd oOllee I[OHMMaHHUE TEOPEMbI, €€ MecTa
B o0Omel cucreMe, CMOI TPHUBECTH MpPUMEpP NPUMEHEHUS  TEOPEMBI
IIPU PEIICHWH TUINOBOM NPOCTOM 3aJa4d  TOJIBKO C IIOMOLIBIO  YUUTEINS.
OH [elicTBYeT CaMOCTOSTEIBHO B TPOCTHIX THUIOBBIX YYEOHBIX CHUTyalUsIX —
OTMETKa «3».
*OO0yyaroluicss KOPPEKTHO BOCHPOMU3BEN YEPTEX, IPHUBEICHHBIM B y4eOHUKE,
paccMOTpesl pa3iMyYHble BO3MOXKHBIE KOH(QUIYypalMu U Ciay4dau, BOCIIPOM3BEIN
J0Ka3aTeIbCTBO B COOTBETCTBUM C JIOTMKOM, JaHHOW B yueOHMKe. OH cMor
BOCIIPOM3BECTU  JIOKA3aTEIbCTBO C HW3MEHEHHbIMM OyKBEHHbIE 00O3HAUYEHHUS
U YEpPTEKOM, HEKOTOpPblE MOMEHTHI  JOKa3aTelIbcTBa  MOSICHWI  CBOUMH
CIIOBAMM, KOPPEKTHO H aJI€KBaTHO MCHOJIb3ysd M3YYEHHYIO TEPMHHOJIOTHUIO,
chOopMyIUpOBaJl CIEACTBUSA, CMOI TMPUBECTU TMPUMEP MPUMEHEHHUS TEOPEMBI

pu pelmeHnun CTaHJAPTHOU 3a/1a4H. OOyuarouiics JEUCTBYET
CaMOCTOSITEJIBHO B HIMPOKOM CIEKTpe TUIOBBIX, KOMILJIEKCHBIX
51 VU3MEHEHHBIX y4eOHBIX CUTyauun — OTMETKA «».

*OO0yyJarouuicss KOPPEKTHO BOCIPOM3BENl YEpPTEXK, NPUBEACHHBIA B YUYEOHHKE,
HEKOTOpPbIE TPYAHBIE MOMEHTBl CMOT OOBSCHUTH OJHOKJIACCHUKAM, OTBEYas
Ha HX BOIPOCHI, PAacCMOTpEN TEOpeMy JJsi YacTHOro Ciydas, aJanTupys
3aJJaHHOE JI0OKa3aTenbCcTBO. OH TMOSICHWI, Kak JaHHAas TeopeMa MposBIsieTcs
WIM MOXET OBbITh UCHOJb30BaHA B pEAJbHOM MPaKTUYECKOW CHUTYyallH,
OpuUBJIEKal  JUIs  OTOTO  JIONOJHUTENbHbIE  TEOPETUYECKUE  COOOpaKEHHUs.
OOyuatromuiics JEHUCTBYET CaMOCTOSITENILHO B CJIOKHBIX y4eOHBIX
Y BO BHEYYEOHBIX CUTYaIUsAX — OTMETKA «5».

Ouenka ycmuwix omeemaos o0yuaruuxcsa no mamemanmuxe

Omeem oyenuaemcs OMMemKou «J», eciu Y4eHuK:

o TMIOJHO pAacCKpbUI COJEp)KaHUE Marepuaiia B 00beMe, MNPeIyCMOTPEHHOM
porpaMMOi U YYEOHUKOM;

e M3JIOKWJ MaTepHall FPAMOTHBIM $I3bIKOM, TOYHO HMCIOJb3Ysl MaTeMaTHYECKYIO
TEPMUHOJIOTUI0O U CHUMBOJIMKY, B ONpPENENIEHHON  JIOTMYECKOM
MOCJIEIOBATEIbHOCTH;

¢ TPaBWJIBHO BBINOJHUI PUCYHKH, YEPTEKH, TPaPUKH, COMTyTCTBYIOILIUE OTBETY;



MOKa3aJl YMEHHE WUIIOCTPUPOBaTh TEOPUIO KOHKPETHBIMU IPUMEPAMH,
IPUMEHSTh €€ B HOBOW CUTYallMH MPH BBINOJHEHUN IPAKTUUECKOTO 3a1aHUS;
IPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUM PAHEE W3YUYECHHBIX COMYTCTBYIOIIUX TEM,
c(hOpPMHUPOBAHHOCTh M YCTOWYMBOCTH MCHOJIB3YEMbIX MPU OTBETE YMEHHU U
HAaBBIKOB;

OTBEYaJl CAMOCTOSITENbHO, 0€3 HABOSIIUX BOIPOCOB YUUTEIS;

BO3MOXKHBl OJHA — JBE HETOYHOCTHM TIPU OCBEIMICHUE BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAaX, KOTOPbIE YYEHHUK JIETKO HCIPABHUI IOCIE
3aMEYaAHUS YUUTEIS.

Omeem oyernuesaencA OMmMemKou ((4»,
eciu ydaeﬂemeop}zem 68 OCHOBHOM mpe606aHu;1M HA OYEHKY ((5)),
HO npu amom umeem 00UH U3 HEOOCMAMKO8:

B U3JIOKEHMM  JIONMYIIEHBI  HEOOJbIIMEe TMpoOesibl, HE HCKa3UBIIEE
MaTEMaTHYECKOE COJIEP)KAaHUE OTBETA;

JOMYIIEHbl OJWH — JIBa HEAOYETa NMPHU OCBEIICHMHU OCHOBHOTO COJCp>KaHUS
OTBETAa, UCIIPABJICHHBIC MTOCJIC 3aMEYaHUsl YUUTEIIS;

JTOMYIICHBl OmMOKa Wik ©Oojiee JBYX HEIOYETOB IIPH  OCBEIICHUHU
BTOPOCTENIEHHBIX BOMPOCOB WJIM B BBIKJIAJIKAX, JIETKO HMCIPABJICHHBIC MOCIE
3aMEUYaHus YUUTEII.

OtMmeTKa «3» CTaBUTCS B CICAYIOIHNX ClIydasix:

HEMOJIHO PAcKpPBITO COJAEp)KaHWE MaTepuaia (CoAepKaHHE H3JI0KEHO
dbparmeHTapHO, HE BCErJia MOCIeA0BATEILHO), HO MOKa3aHO O0IIee MOHUMaHUE
BOIIPOCa W TPOACMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JJII YCBOCHHS
MporpaMMHOTO Matepuaia (onpezaeneHsl « TpeboBaHUAMH K MaTeMaTHICCKOM
MOATOTOBKE yUYaITUXCS» B HACTOAIISH TPOrpamMMe TI0 MaTEMAaTHKE );

UMEJIUCh  3aTPYJHEHWUS WM  JOMYIICHb OIMMUOKH B  OMPEICICHHUH
MaTEMaTUYECKOH TEPMUHOJIOTHH, YepTekaX, BBIKJIAJKaX, HWCIPABICHHBIC
MOCJI€ HECKOJIBKUX HABOSIINX BOMIPOCOB YUUTEIIS;

YUYCHUK HE CHpPaBWICS C TPUMEHEHHWEM TEOPUU B HOBOM CHUTYyallMH TIPH
BBITIOJIHEHUU MPAKTUYECKOTO 3aJ[aHusi, HO BBIMOIHIII 3aJaHUs 00s3aTEIBHOTO
YPOBHSI CIIO)KHOCTH TIO JIAaHHOUW TEME;

Opy  JOCTAaTOYHOM  3HAHMM  TEOPETHUYECKOTO  MaTepuaia  BbISBIICHA
HEJ0CTaToYHasi COOPMHUPOBAHHOCTH OCHOBHBIX YMEHHM U HaBBIKOB.

Ommemka «2» cmagumcst 6 c1e0yrouux Ciyyasix:

HE pacKpBITO OCHOBHOE COJIepKaHnEe yueOHOTO MaTepuraa;

O0OHapy»E€HO HE3HAHWE YYEHUKOM OOJbIIeH WM Hauboyiee BaXXHOW YacTu
y4eOHOTO MaTepHaa;

JOMYIIEeHbl OMMOKK B ONPENCICHUM TOHSITHWA, TIPU HCIOJIB30BaHUHU
MaTeMaTHYeCKO TEPMUHOJIOTHUH, B PUCYHKAaX, YepTexax WIH rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE HE WCIPABICHBI TIOCIE€ HECKOJIBKUX HABOJSIINX
BOMPOCOB YUUTEJ.
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