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OpraHu3allid M  OCYILECTBIECHHUA OOpa30BaTEIbHOM JIESATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTe/IbHBIM MpOrpaMMaM — OOpa30oBaTEbHBIM MPOrpaMMaM
HaYaJIbHOTO 0OILIEr0, OCHOBHOT'O OOIIETr0 M CPEHEr0 0011IEero 00pa3oBaHus»;

npuka3 Munnpocsemenuss ot 31.05.2021 Ne 287 «O0 yTBepKIeHUU
dbenepanbHOTO roCy1apCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO OOIIEro
o0pa3oBaHUA;

CIT 24.3648-20 «CaHUTapHO-3MUIAEMUOJIOTMYECKHE  TpeOOBaHHS K
OpraHu3alysM BOCHUTAaHUS M OOy4YeHHUs, OTAbIXa U O3J0POBICHUS JeTell u
MOJIOAEKHU», YTBEPKIACHHBIE IMOCTAHOBICHUEM TIJaBHOTO CAHUTAPHOTO Bpaya oOT
28.09.2020 Ne 28;

@denepanbHOr0 roCyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJApTa OCHOBHOTO
oOmero o0pa3oBaHMs, NPUMEPHOM NPOrpaMMbl IO MaTeMaTUKE M aBTOPCKOM
nporpammsl A.I'. Mep3nsika, B.b. Ilononckoro, M.C. Axup, E. B. byuko.

Jannas paGouas mporpaMMa OpHEHTHpOBaHa Ha ywammxcsa 5-9 kiaccoB u
peanu3yeTcsi Ha OCHOBE CJIEIYIOLIUX IOKYMEHTOB:

- MporpaMMbl IO KypCy MaTeéMaThKu S5—9 KIaccoB, CO3JaHHOM Ha OCHOBE
€AMHON KOHIEMNIMU MpEernojaBaHusd MaTeMaTUKH B CpPEeJIHEH IIKoye, pa3paOOoTaHHOU
A.I'. Mepsnsakom, B.b. Tlomonckum, M.C. Sxupom — aBTOpamu y4eOHHKOB,
BKJIFOUEHHBIX B CUCTEMY «AJITOPUTM yCIexay;

- CTaHJapTa OCHOBHOT'O 0011ero o0pa3oBaHus 10 MaTEMATHKE;

- OOIT O0O0.

[IporpamMmma cooTBeTCTBYeT y4yeOHUKY «Marematuka» misi 5-9 kmaccoB
oOpazoBaTtenbHbIX yupexaenuit /A.I". Mep3mnsk, B.b. ITononckuit, M.C. Sxup, E.B.
bynko. — M. : Bentana-I'pad, 2013 r.

[Iporpamma mo mMaTeMaTHKe COCTaBi€Ha Ha OCHOBE DYyHIIaMEHTAIBHOTO sApa
cojepkaHus 00mero oOpa3oBaHMs, TpeOOBaHWUN K pe3yiabTaTaM OCBOCHUS
o0pa3zoBaTeIbHOM TTpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHUs, MPEICTABICHHBIX B
dbenepaaTbHOM TOCYJAPCTBEHHOM CTaHJAapTe€ OCHOBHOTO 0O0Iero oOpa3oBaHUS C
yu€ToM TpeeMcTBeHHOCTH ¢ [IpumepHbIMU TporpaMmaMu Ui Ha4yaJdbHOTO OOIIETo
oOpa3oBaHus MO MaTeMaTuke. B Hell Takke yUMTHIBAIOTCS TOMUHUPYIOIINE WUIEH U
nonoxkenust [IporpamMmbl pa3BuTus U (GOPMHUPOBAHUS YHUBEPCAIBHBIX YUYEOHBIX
AeHCTBUI N7 OCHOBHOTO 00miero oOpa3oBaHUs, KOTOpble OOECIEUUBAIOT
dbopMupoBaHUE POCCHUHUCKOM TIpa)XdaHCKOW WJACHTUYHOCTH, KOMMYHHKATHBHBIX
Ka4yeCTB JINYHOCTH, M CHOCOOCTBYIOT (POPMHUPOBAHUIO KIIOUEBOM KOMIIETEHIIUU —
VYMEHUIO YUUMbCA.

Kypc matemaTiku 5-9 kiaccoB siBisieTcs yHIaMEHTOM AJI1 MaTEMaTHUYECKOTO
o0pa3oBaHMs M pPa3BUTUS MIKOJBHUKOB, TOMHHUpYMOIIEH (QYHKIUEH 0pu ero
M3Y4YEHUH B 3TOM BO3pacTe SIBISETCS MHTEJUIEKTyallbHOE pa3BUTHE ywamuxcs. Kypce
IIOCTPOEH Ha B3BELICHHOM COOTHOLIEHWM HOBBIX M pAaHEE YCBOEHHBIX 3HAaHHU,
00sI3aTeNIbHBIX W JIONOJHUTENBHBIX TEM ISl M3YyYEHHs, a TakKKe YUYHUTHIBACT
BO3pAacTHbIE M MHJIMBHU1yalbHbIE OCOOCHHOCTH YCBOCHHSI 3HAHUM yJal[UMUCH.

[IpakTrueckasl 3HAYUUMOCTh IIKOJIBHOTO Kypca reOMETPUU 7-9 KIaCCOB COCTOUT
B TOM, YTO NpPEAMETOM €€ H3yYeHHUs SBIIIOTCS MPOCTPAHCTBEHHBIE (POPMBI U



KOJIMYECTBEHHBIE OTHOIICHHUS peaJbHOro Mupa. B coBpemMeHHOM 0OIIecTBe
MareMaTH4ecKkasi MoJIr0TOBKAa HEOOX0AMMa KaKJIOMYy YeJIOBEKY, TaK KaK MaTeMaThKa
MPUCYTCTBYET BO BCEX CPepax 4eTOBEUECKON AEATEIbHOCTH.

['eomeTpust  sBIsAeTCS OAHUM W3  OMNOPHBIX  INKOJBHBIX  IMPEIMETOB.
['eoMeTpuveckue 3HAHUS ¥ YMEHHUS HEOOXOIMMBI JJIsI U3YYCHHS JPYTHX IIKOJBHBIX
IUCIUIUIMH ((hu3uka, reorpadus, XUMus, THPOpMaTUKa U JIp.).

OnHOM W3 OCHOBHBIX IIeJIed M3YYCHHS TEOMETPHH SIBIIACTCS pPa3BHTHC
MBIIIUICHUS, TpeXkae Bcero ¢opMupoBaHue abCTpakTHOrO MblUIeHUs. B mporecce
U3YUYCHUS TEOMETPUU (DOPMUPYIOTCS JIOTHYECKOE U AITOPUTMHYECKOE MBIIIUICHHUE, a
TaKKe TAaKUE KA4deCTBAa MBIIUICHHS, KaK CHJIA M THOKOCTh, KOHCTPYKTHBHOCTH W
KPUTHYHOCTD. JIJIs ajlantaiuy B COBPEMEHHOM HH(POPMAIIMOHHOM O0IIECTBE BaKHBIM
dakTopoM  sBIsAeTCS (HOPMHUPOBAHME MATEMATHYECKOTO  CTHJIS  MBIILIICHUS,
BKJIIOUAIOIIEr0 B ce0s HMHIAYKUUI0O U JAEAYyKLUHIO, 00OOLIEHHWE U KOHKPETH3aLUIO,
aHalM3 M CHHTE3, KIacCU(PHUKAUI0O W CHCTeMaTH3aluio, abCcTparupoBaHue U
aHaJIOTHIO.

OOyuenune reomeTpur Aa€T  BO3MOXKHOCTh  IMTKOJIBHUKAM  HAYyYHTHCS
IUTAHUPOBATh CBOIO  JICATCIBHOCTh, KPUTHYECKH OIICHUBATh €€, TNPUHUMATH
CaMOCTOSITEIILHBIC PEIICHUS, OTCTAUBATh CBOM B3IJISABI U YOCIKICHUS.

B mporiecce n3ydeHuss TeOMETPUM IIKOJBHUKH yYaTCsl M3JIaraTh CBOM MBICITH
SCHO W  HWCYCPIIBIBAIONIE, MPUOOPETAIOT  HABBIKM  YETKOTO  BBITIOJIHCHHS
MaTEMaTUYECKUX 3alKceil, MpH HSTOM HCIOJIH30BAHUE MATEMAaTUUYECKOTO s3bIKa
MO3BOJISIET PAa3BUBATh Y YUAIIMXCS IPAMOTHYIO YCTHYIO M TUCBbMEHHYIO PEUb.

3HAKOMCTBO C HUCTOpUEH pAa3BUTHUA TE€OMETPUU KaK Hayku (opmMupyer y
yUYalIuXxcs MpeICTaBICHUSI O TEOMETPHUH KaK YaCTH OOIIEYEeIOBEYECKON KYIbTYPHI.

3HAUNTEIPHOE BHUMaHUE B HW3JIOKEHUM TEOPETHYECKOr0 MaTepuaia Kypca
yIIEeNSIeTCs €r0 MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX TOHSITHH, HIEH, METOIOB.
OOyyeHue moCcTpoeHO Ha 0a3ze TEOpUU Pa3BHBAIOIIETO OOYYEHHS, YTO JOCTUTACTCSA
OCOOCHHOCTSIMH H3JI0KEHUS TEOPETUUECKOro Marepuaja M YIpaKHEHUSMU Ha
CpaBHEHHE, aHAIIW3, BBIJCICHHUE TJIaBHOTO, YCTAHOBJICHHE CBs3€H, Kiaccudukaiuio,
JI0Ka3aTeNbCTBO, 0000meHne ©  cucreMarm3anuio. (Oco00  aKIeHTHUPYIOTCS
collepKaTeNIbHOE PACKPBITUE MAaTeMAaTHUUYECKUX TMOHATHUN, TOJIKOBAHHUE CYIIHOCTU
MaTeMaTUYECKUX METOJIOB U 00JIACTH UX MPUMEHEHHUS, IEMOHCTPAIUs BOZMOXHOCTEH
MPUMEHEHUSI TEOPEeTUYECKMX 3HAHWM IS penieHus pa3HooOpas3HbIX —3ajad
npuKIaaHoro Xapakrepa. Oco3HaHue OOIIEro, CyImEeCTBEHHOTO SBISIETCS OCHOBHOM
0a30il mns pemieHusi ynpakHeHHH. BaXXHO NPUBOAWTH ACTANbHBIE TOSICHEHUS K
PEIICHUIO TUIIOBBIX YIPAKHEHUM. DTUM PACKPBIBAETCS CYTh METOJa, MpeIiaracTcs
QITOPUTM WJTU IBPUCTHUECKAS CXeMa PEIICHUS YIPAKHEHUHN OMPEeIEHHOTO THTIA.

Leau kypca:

N3yueHne maremMaTMku B OCHOBHOW IIIKOJIE HAaMpaBJICHO HA JOCTUXKCHUE
CIEIYIOIINX LIEJICH:

1) B HanpaBJIeHUH JUIYHOCTHOIO PA3BUTHSI



* pa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBINUICHHS, KYJIbTYphl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIICPUMEHTY;

* opMHUPOBAHUE y YUAIIMXCS HHTEIUICKTYATbHON YECTHOCTH M O0OBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJOJICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BBITCKAIONMIUX W3
OOBIJICHHOTO OIIBITA;

* BOCIUTaHUE KA4YeCTB JIMYHOCTH, OOCCICUYHMBAIONIUX  COIHATBHYIO
MOOWMIIBHOCTB, CTIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIBHBIE PEIICHNUS;

* (opMHUpOBaHHE KAYECTB MBIIUJICHUS, HEOOXOAMMBIX [IJIS aJanTalud B
COBPEMEHHOM HMH()OPMAITMOHHOM OOIIICCTBE;

* pa3BHTHE HWHTEpPEca K MaTeMaTHYECKOMY TBOPYECTBY M MAaTeMaTHYCCKUX
CIIOCOOHOCTEI;

2) B MeTanpeAMeTHOM HANpaBJIeHUH

* opMHUpOBAHUE MTPEACTABICHUA O MAaTEMaTHKE KaK YaCTH OOIIEeYEIIOBEUECKON
KyJbTYPBI, O 3HAYUMOCTH MATEMAaTHKH B Pa3BUTHH ITUBUIM3AINH W COBPEMEHHOTO
00I11eCTBa;

* pa3BUTHE MPEACTABICHUN O MaTeMaTHUKE Kak ()OpME OIKMCAHHMS M METOJC
NO3HAHUS  JICHCTBHTEIBHOCTH,  CO3JaHUC  YCIOBHM  JJIA  NPUOOpETCHUS
NIEPBOHAYATLHOTO OIBITA MATEMAaTHYECKOTO MOJICITUPOBAHHS,

* (opMupoBaHue OOMMX CIOCOOOB HMHTEIUICKTYAJIbHON JIESITEIBHOCTH,
XapaKTEPHBIX JJIT MATEMATHKH W SBISIONIUXCS OCHOBOW MO3HABATEIIBHON KYIbTYPHI,
3HAYMMOM IS pa3IMYHBIX coep YeJI0BEUECKOM NeSITeNIbHOCTH;

3) B IpeIMeTHOM HaNpaBJIeHUT

* OBJIQJICHHE MAaTEMaTUYCCKHUMH 3HAHUSMHU U YMEHHUSIMH, HEOOXOAMMBIMU IS
IPOJIOJDKEHUST OOy4YeHHs B CTaplied IIKOJe WM HWHBIX 00I1eo0pa3oBaTeIbHBIX
YUPSKICHUSIX, HM3YUCHHS] CMEXKHBIX JUCIUIUINH, TPUMEHEHHUS B TIOBCEIHEBHOW
KU3HU;

* co3/laHue (pyHIAMeHTA JIJIsl MATeMATHYeCKOro pa3BuTus, popMupoBaHusi
MEXaHN3MOB MbIILJIEHHs], XAPAKTEPHBIX JIsi MATeMATHYECKOii 1esiTeTbHOCTH.

[IpakTryeckass 3HAYMMOCThH IIKOJIBHOTO Kypca MaTeMaTuku 5-9  KiaccoB
COCTOHUT B TOM, YTO TIPEIMETOM €€ M3yUeHUS SBISIOTCS MIPOCTPAHCTBEHHBIE (HOPMBI U
KOJINYECTBEHHBIE  OTHOLICHUS  pEAJIbHOrO0O MHpa. B coBpeMeHHOM  Mupe
MaTeMaTudecKkas MOATrOTOBKAa HEOOXOaMMa KaKJIOMY UYeJIOBEKY, TaK KaK MaTeMaTHKa
MPHUCYTCTBYET BO BCEX chepax 4eT0BEUECKON AEATEIHHOCTH.

Maremarvka SBISE€TCS OOHUM M3 OMNOPHBIX IIKOJBHBIX IPEAMETOB.
MaremaTuueckue 3HAaHHUS M YMEHUST HEOOXOIMMbI [JIl HW3Y4Y€HUs aireOpsl U
F€OMETPUH B CTAPIINX KJIACCAX, & TAKKE JJI N3YUEHUSI CMEKHBIX JUCIUILINH.

OnHoll M3 OCHOBHBIX II€JIeM M3y4YeHUSI MATEMaTUKHU SIBISIETCS pa3BUTHE
MBIIIIEHUS, TIPEXIE BCero (OPMHUPOBAHUS A0OCTPAKTHOTO MBIIIICHHUS.

B npouecce m3yueHuss MaTeMaTUKH Takxke (POPMUPYIOTCS U TaKue KayecTBa
MBIIUICHUS], KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTHUUHOCTb.



B mpomecce m3yueHuss MaTeMaTHKH YYCHUKH 5-9 KIIacCOB ydaTcs H3JIaraTh
CBOM MBICITH SICHO W MCYEPITBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO
BBITIOJTHEHUSI MATEMATHICCKUX 3aIKCEH, TIPH 3TOM HCIIOJIH30BaHHE MATEMATUIECKOTO
SI3bIKA TIO3BOJISICT PA3BUBATh Y YUAIIMXCS TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.

3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKA Kak Hayku (QopMupyer y
yUYaIIuXCcs TIPEICTABIICHUS 0 MaTeMaTHKE KaK 9acTH OOIICUYETIOBEYECKON KYJIbTYPHI.

3HAUNTETPHOEC BHHMaHUE B H3JIOKCHHHM TEOPETHYECKOTO0 MaTepuaja Kypca
yIIETSETCS €ro MOTHBAIMH, PACKPBITHIO CYTH OCHOBHBIX TOHSITHH, WJICH, METOIOB.
OOyueHne MOCTPOEHO Ha 0aze TEOpUM Pa3BUBAIOLIETO OOYYECHUS, YTO JOCTUTACTCS
OCOOCHHOCTSIMH M3JIOKCHHSI TEOPETHYCCKOTO MaTepuajia W YIpaXKHECHUSIMH Ha
CpaBHCHHUE, aHAJIN3, BBIJCIICHHE TJIABHOTO, YCTAHOBIICHUE CBS3eH, KiIacCU(UKAIIUIO,
o0o0menne u cucremaru3aiuio. Oco00 akIEHTUPYETCS COACPIKATEIHHOS PACKPHITHE
MATEMaTUYCCKUX TTOHATUH, TOJKOBAHWE CYIIHOCTH MAaTEMaTHYSCKUX METOJ0B H
o0acTM WX  TPUMCHCHHMs, JICMOHCTpAIlMsi  BO3MOXKHOCTCH  TPUMCHCHHS
TCOPETUYCCKUX 3HAHWM JJI PEIICHHs 3a7ad MPUKIAIHOTO XapakKTepa, Harpumep,
pelICHHEe TEKCTOBBIX 3ajadv, JCHEKHBIC U TIPOICHTHBIC pacyeThl, YyMCHHE
IOJIb30BAaThCS  KOJMYCCTBEHHOW WH(OpMaIMeld, MpeACTaBICHHON B pPa3IMYHBIX
dopmax, yMeHHe «9uTaTh» rpadguknd. Oco3HaHue OOIIEro, CYIECTBEHHOT'O SBIISCTCS
OCHOBHOW 0a30i g pelIeHUs yIpaXHeHUH. BakHO NPUBOAUTHL JETalbHBIC
MOSICHCHUS. K PEIICHUIO THUIIOBBIX YIPAXHECHHA. DTHM pPaCKpBIBACTCS CYyTh METOJA,
MIOJIX0/1a, TIPEJTaraeTCsl aTOPUTM WIIH IBPUCTUYECKAs] CXeMa PEIIeHUs YIpaKHEHUH
OTIpEIeTICHHOTO TUTIA.

C ToukHM 3peHHsI BOCITUTAHHS TBOPUYECKOH JIMYHOCTH, OCOOCHHO Ba)KHO, YTOOBI
B CTPYKTYPY MBIIUICHHUS yYallUXCs, KPOME aJTOPUTMUYECKHX YMEHHUH U HaBBIKOB,
KOTOpble C(HOPMYIHpPOBaHBI B CTaHIAPTHBIX MpaBuiaX, (GopMmynax W ajropuTMax
JACUCTBH, BONUIA 3BPHCTUYCCKUE MPHUEMBI Kak oOOIIETro, TaK W KOHKPETHOTO
XapakTepa. ITU NMPUEMBI, B YaCTHOCTU, (POPMUPYIOTCS MPU TMOUCKE PEIICHUs 3aaad
BBICITUX YPOBHEH CIOXKHOCTH. JJIsg ajganTanmuyd B COBPEMEHHOM HWH(OPMAIMOHHOM
oOmiecTBe BaXHBIM (pakTopoMm sBiseTcs (POPMHPOBAHHE MATEMAaTHYECKOTO CTHIIS
MBIIUICHHS, BKJIIOYAalOIIee B ce0sd UWHAYKIMIO W JICAYKIHIO, OO0O0OIICHUE W
KOHKPETH3aIMI0, aHaJiW3 © CHHTE3, KIACCU(PUKANUI0O U CHCTEMaTH3aIHIo,
abCcTparupoBaHUe U aHAJIOTHUIO.

OOyuyenne MareMaTukd Ja€T BO3MOIXKHOCTH IIKOJBHMKAM  HAYYUTHCS
IUTAHUPOBATH CBOIO JIEATEIBHOCTh, KPUTHYECKH OIEHHUBATH CBOIO JIESITEIBHOCTD,
MPUHUMATh CAMOCTOSITEIIBbHBIC PEIICHHS, OTCTAUBATH CBOU B3TJISIIBI U YOCKICHMS.

3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTUKU KaKk Hayku (QopMupyer y
YYaIUXCs MPEICTABICHUS O MAaTEMATHUKE KaK YaCTH OOIEUYEIIOBEYECKON KYIbTYPHI.

3HAUNTETPHOEC BHUMAaHUE B HW3IIOKECHHH TEOPETHYECKOTO0 MaTepuajia Kypca
VAENSETCS €r0 MOTHUBAIMH, PACKPHITHIO CYTH OCHOBHBIX TOHSTHH, WIEH, METOIOB.
OO0yueHHre TIOCTPOSHO Ha 0asze TEOpHUH Pa3BHUBAIONICTO OOYYCHHS, YTO JIOCTUTACTCS
OCOOCHHOCTSIMH H3JIOKEHUS TEOPETHYECKOTO MaTepuajia W yNpaXHECHUSIMH Ha
CpaBHEHHE, aHAIIN3, BBIJCICHHUE TJIABHOTO, YCTAHOBIICHHUE CBSI3€H, KIacCU(UKAIIHIO,
00001eHre u cucrteMaruzanuo. Oco00 aklEHTUPYETCS COJEPKATEIbHOE PACKPHITHE



MaTeMaTH4YECKUX TIOHATUMH, TOJKOBAaHUE CYIIHOCTH MAaTEMaTUYECKHMX METOAOB U
o0JacTM  MX  NPUMEHEHHMs, JEMOHCTpalusi  BO3MOXHOCTEH  IpPUMEHEHUS
TEOPETUYECKUX 3HAHUW Ul pElICHHs 3a]ad IPHUKIAJHOTO XapakTepa, Halpumep,
pelieHne TEKCTOBBIX 3a7ad, JEHEXKHbIE W TPOLEHTHBIE pPacyeThl, YMEHHUE
MOJI30BAThCS KOJIMYECTBEHHONW HH(pOpMaLMel, NPEICTaBICHHON B pPa3IMYHbIX
dbopmax, yMeHue «unutarh» rpadpuxu. Oco3HaHue 00IIEro, CYIIECTBEHHOTO SBIISETCS
OCHOBHOM 0a30if myig pelieHus yrnpaxkHeHud. BaXHO mNpUBOAUTH JeTalbHbIC
MIOSICHEHUSI K PELICHUIO TUIIOBBIX YNPAKHEHUN. DTUM PAaCKpPBIBAETCS CYTh METOJA,
MOAXO0Ma, MPEIJIaracTcs aJrOpyuTM WJIM IBPUCTUYECKAS CXEMa PEIIEHHUs YIPaKHEHUM
OIPEAECIICHHOIO TUIIA.

OO0masi xapakTepucTHKA Kypca MaTeMAaTHKHU B 5-9 Kiiaccax

CopepxaHue MareMaTuyeckoro oOpa3zoBaHMs B 5-9 kiaccax IpeliCcTaBlIe€HO B
BUJIE CIEAYIOIIMX COAEPKATENbHBIX pPa3leiioB: «Apugpmemuxa», «Hucnoevie u
OykeenHnvle eviparicenus. Ypasnenusn», «Ieomempuueckue ¢puzypovl. H3imepenue
2COMEMPUYECKUX  GEUYUH», <«INeMEeHmbl  CMAMUCMUKU,  6EPOAMHOCHIU.
Komounamopnoie 3a0auu», «Mamemamuxa 6 UCMOpU4ecKom
pazeumuu».» »Anceopa», «Hucnoevie muoxncecmea», <@OyHKuuu», <«IiemeHmbl
NPUKIAOHOU MAMEMAMUKUY, KANi2edpa 6 ucmopuueckom pazeumuu»

Conepxanue pasnena «Apugpmemura» CiIyxKuT 0a30l s JaJbHEUIIEro
U3YYCHHS] y4YalIUMHUCS MAaTeMAaTUKH M CMEXHBIX JUCIHUIUIMH, CIOCOOCTBYET
Pa3BUTHIO BBIUUCITUTENBHONU KYJIBTYpPhl M JIOTUYECKOTO MBINLIEHUS, (HOPMUPOBAHUIO
YMEHHS TOJb30BAaThCS aJNTOPUTMAMHU, a TakkKe MPUOOPETEHUIO MNPAKTHUYECKUX
HaBBIKOB, HEOOXOJUMBIX B TOBCEAHEBHOW >KM3HHM. Pa3BuTHE NOHATHS O YHCTE
CBSI3aHO C M3YyYEHHEM PAIMOHATBHBIX YHUCEI: HATYPAIbHBIX YUCEN, OOBIKHOBEHHBIX U
JECATUYHBIX IPOOEH, MONOKUTEIBHBIX U OTPUIATEIHHBIX YHCEIT.

Conepxanue paznena «Hucnoevie u OykeenHwvle @vlparxceHus. YpasHeHUs»
dopMupyer 3HaHHA O MaTeMaTH4eckoM si3blke. CyIllecTBEHHas pPOJb MPH ITOM
OTBOJUTCS OBJIAJIEHWI0O (OPMAIBHBIM  amnmapaToM OYKBEHHOTO HCUHCICHUS.
N3yuenue matepuana crocoOCTBYET (POPMUPOBAHUIO Y YUAIIMXCS MAaTEMaTUYECKOTO
amnmapara pelieHus 3aa4 ¢ IOMOILbIO YPaBHEHUH.

Copnepxxanne  pasznena  «leomempuueckue  ¢huzypel. Hsmepenusn
ceomempuyeckux eeauyun» (HOpMUPYET Yy Yy4aIIMXCS MOHATUS T'€OMETPUYECKUX
¢uryp Ha IJIOCKOCTH U B TMPOCTPAHCTBE, 3aKIAJbIBAET OCHOBHI (hOpMHUpOBaHUS
T€OMETPUUECKON «peur», pa3BUBAET MPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTHUECKOE
MBIIICHUE.

Copnepxxanue  pasgena  «InemeHmvl  CMAMUCMUKU,  6EPOAMHOCHIU.
Komounamopusie 3a0auu» - o0s13aT€NbHBIA KOMIIOHEHT IIKOJBHOTO OOpa3oBaHUs,
YCUJIMBAIOUIUMN €ro TMpUKIAJHOE W NPAKTUYECKOE 3HauyeHue. ITOT Marepual
HEOOXoMUM, Tpexae Bcero, s (HOpMUpOBaHUS Yy ydamuxcs (QYHKIIMOHAIBHON
IPAMOTHOCTH, YMEHUS BOCIPUHUMATh U KPUTHYECKU aHAJIU3UPOBaATh MH(OpMALHUIO,
MPEACTAaBICHHYIO B pa3iuyHbIX (¢Gopmax, MOHMMAaTh BEPOATHOCTHBIM XapakTep



MHOTHX PpPEalbHbIX 3aBUCHUMOCTEH, NPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIC
pacuétel. M3yueHne OCHOB KOMOWHATOPUKU TMO3BOJUT Y4YalleMyCsi OCYIIECTBISATH
paccMOTpeHue cllydaeB, Iepe0op BapUaHTOB, B TOM 4YHCIE B MPOCTEUIINX
MPUKJIAAHBIX 3a/1a4ax.

Paznen «Mamemamuxa 6 ucmopuueckom pazeumuu» TpPEIHA3ZHAYEH IS
dbopmMupoBaHusl MPEACTABICHUNA O MaTeMaTUKE KaK YacTH UYEJTOBEYECKOU KYJIbTYPHI,
JUTsl OOIIEro pa3BUTHUS MIKOJLHUKOB, JJIS CO3JAaHUSI KYJIbTYPHO-UCTOPUUECKOUN Cpelibl
oOydyenus. Ha Hero He BbIAENISCTCS CHEIUATBHBIX YPOKOB, YCBOCHHUE €ro HeE
KOHTPOJIUPYETCS, HO COAEPXKAHHE ITOrO paszfeia OpPraHuYHO MPUCYTCTBYET B
y4eOHOM TMpollecce KaK CBOEro poja TyMaHUTapHbIM (OH MpU PacCMOTPEHUU
poOJEeMaTUKU OCHOBHOT'O COJIEP)KaHUsI MAaTEMaTHIECKOTO 00pa30oBaHuUs.

Conepxanue pazzaena «Ancedpa» cnocoOCTByeT (OPMUPOBAHUIO Y yUAIIHXCS
MaTeMaTUYECKOro ammnapara sl pelieHus 3aJad U3 pa3HbIX pa3/ieioB MAaTEMATHKH,
CMEXHBIX TPEAMETOB, OKPYXAIOIIeH peanbHOCTH. SI3bIK anreOphl MOJAYEepPKUBACT
3HAYEHUE MATEMAaTHUKHU KaK S3bIKa JJIs TOCTPOCHUS MATEeMaTHUYECKUX MOAEIeH
IIPOIIECCOB M SIBJICHUM peaqbHOro Mupa. B 3amaun usyueHust areOpbl BXOAAT TaKXKe
pa3BUTHE aAJITOPUTMUYECKOTO MBINIJIEHUs, HEOOXOAUMOTO, B YaCTHOCTH, JJIsi
OCBOCHUSI Kypca MH(POPMATHKU, OBJIAJICHUE HABBIKAMH JCAYKTHUBHBIX PACCYKICHUHM.
[IpeobpazoBanre CHUMBOJIBHBIX ()OPM BHOCHUT crenupuuecKuil BKJIAI B pPa3BUTHE
BOOOpa)KEHUsI YYalUXCs, WX CIHOCOOHOCTEH K MaTeMaTHUYeCKOMYy TBOpYecTBY. B
OCHOBHOM IIIKOJIE MaTepual TPYNIUPYETCS BOKPYT PAlUOHAIBHBIX BBIpaXEHUM, a
BOIIPOCHI, CBSA3aHHBIE C UPPALMOHATILHBIMU BBIPAKEHUSIMU, C TPUTOHOMETPUUECKUMU
GyHKIMSAMA U TpeoOpa3oBaHUSIMHU, BXOIAT B COJACpKaHHE Kypca MaTEMaTHKH Ha
CTapIieil CTyrnmeHu oOy4ueHus B IIKOJIE.

Paznen»Yucnoevie muosrcecmea» HaAUEICH Ha MaTeMaTUYECKOE Pa3BUTHE
ydamuxcs, popMHpOBaHKE Y HUX TOYHO, CXKATO M SICHO M3J1araTh MBICIHA B YCTHOU U
MMUCbMEHHOU PEYM.

Conepxxanue paznena «@yukyuw» HAUCICHO HA TMOJYYEHHE HIKOJIbHHUKAMHU
KOHKPETHBIX 3HAaHMK O (PYHKIHMHM KaK Ba)KHCHMIIEH MaTeMaTHYeCKOW MOICITH s
OTHMCAHUs M UCCJEAOBAHUS pa3HOOOPa3HBIX MPOIECCOB. M3ydeHue 3Toro Marepuasa
CIIOCOOCTBYET PA3BUTHIO Yy YYAIIUXCS YMEHHUS HCIOJb30BaTh PA3JIMUHBIC SI3BIKH
MaTeMaTUKH (CJIOBECHBIM, CHMBOJMYECKUH, Tpaduueckuii), BHOCHT BKJIAI B
dbopMupoBaHuEe TPEACTABICHUA O POJIM MATEMAaTUKH B PAa3BUTHH ITUBHIM3AIAA U
KYJIbTYpHI.

Conepxanue pazaena «aemeHmsl PUKIAOHOU MAMEMAMUKU» PACKPBIBAIOT
MPUKJIAAHOE U TMPAKTUYECKOE 3HAYCHUS MAaTEMAaTUKM B COBPEMEHHOM MHUpE.
Martepuan cmoco6cTByeT (pOPMUPOBAHUIO YMEHHS TPEICTABIATh M aHATH3UPOBATH
uH(OpMAITHIO.

Paznen «Anceopa 6 wucmopuueckom pazeumuu» TpeaHA3HAYACTCS IS
dbopMupOBaHUS TIPEACTABICHUN O MaTeMaTHKE KaK YacTH YeJIOBEUYCCKOUKYIBTYPHI,
U1l OOIEero pa3BUTHUSL IIKOJBHUKOB, CO3JaHUSl KYJbTYPHO- HCTOPHUYECKOM CpEeJbl
00yUYeHMUS.



Lens copepxanusa pasgena «leomempus» — pa3BUTh Yy yYaIIUXCH
[IPOCTPAHCTBEHHOE BOOOpakKeHHE U JIOTUYECKOE MBIIUICHUE yTEM
CUCTEMATHYECKOT0 M3yY€HHUs CBOMCTB T'€OMETPUYECKUX (UIYp HA IUJIOCKOCTH U B
IIPOCTPAHCTBE U MPUMEHEHUS 3TUX CBOMCTB IPU PEIIEHUH 3a/1a4 BBIYACIUTEIBHOIO U
KOHCTPYKTHBHOTO xapakrepa. CylecTBeHHas poJib IPU 3TOM OTBOJUTCS Pa3BUTHUIO
reOMETPUYECKONM HMHTyuUMU. CouYeTaHWe HarJAIHOCTH CO CTPOTOCTBIO SBISETCS
HEOThEMJIEMOH YaCThI0 TEOMETPUUECKUX 3HAHUN. MaTepual, oTHoCAIMICS K 0J10Kam
«Koopaunatel» u «BekTopsl», B 3HAUMTENbHOM CTENEHW HeceT B cede
MEKIIPEAMETHBIE 3HAHUS, KOTOPBIE HAXOAAT IPUMEHEHHE KaK B Pa3JIMYHBIX
MaTeMaTU4YEeCKUX JUCLUUIUINHAX, TAK U B CMEKHBIX IIPEIMETAX.

Conepxanue Kypca TreoMeTpuM B 7-9 Kiaccax TMpEICTaBICHO B BHJE
CIEAYIOIINX COAEPKATENBHBIX pa3AenoB: «I eomempuueckue guzypor», <Mzmepenue
2eomempuyeckux eeaudun», <«Koopounamor», «Bexkmopwvr», «l'eomempusn ¢
UCMOPUYECKOM PA3BUMUU .

Copnepxxanue pasnena «Ileomempuueckue ¢hucyper» ciayxut 0azol s
JanbHEHIIIEro U3y4yeHus: ydaluMucsa reometpun. M3yuenne marepuaia ciocooCTByeT
(GOpMHUPOBAHUIO y YYalIUXCS 3HAHMM O T€OMETPUYECKOW (urype Kak BakKHEHIIEH
MaTeMaTUYECKONM MOJENIU Il ONHUCAHUS peajbHOro mupa. ['nmaBHasg 1enb JaHHOTO
paszena — pa3BUTh Y Yy4alluXcsl BOOOPa)KEHHWE W JIOTMYECKOE MBIIUICHHUE MyTEM
CUCTEMATHUYECKOTO U3y4YeHHUs CBOMCTB reoMeTpHUYecKuX (UTyp M MPUMEHEHUS ITHX
CBOWCTB IIPM PELIEHUM 3a7a4 BBIYUCIUTEIBHOIO M KOHCTPYKTHMBHOI'O XapakrTepa.
CymiecTBeHHasi pojb NPHU 3TOM OTBOJUTCS Pa3BUTHUIO T€OMETPUYECKOW WHTYUIUU.
Coyeranve HaSIAHOCTH C  (POPMATIBHO-IOTUYECKUM  TOAXOJOM  SIBIISIETCS
HEOTHEMJIEMOM YaCThI0 FT€OMETPUYECKUX 3HAHUM.

Conepxanue paznena «HMzmepenue zeomempuueckux @eiudun» pacuIupsier u
yrayOiasieT MPEeACTABICHHS y4YaluXcsl 00 W3MEpPEeHUSX [JIMH, YIJIOB W IUIOIajen
buryp, crmocoOoCTByeT (POPMHUPOBAHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIWMBIX KaK
IIPU PELICHUU T€OMETPUUYECKUX 3a71a4, TaK U B [IOBCEIHEBHOW KU3HM.

Conepxanue pasnenoB «Koopounamur», <« Bekmopur» pacmiupsieT U yriyoisieT
IPEACTABJIICHUs Y4YalIUXCS O METOAE KOOPAMHAT, Pa3BUBACT YMEHHUE IPUMEHSTH
anreOpanuecKkuil ammapaTr MpU pelIeHUH TeOMETPUYECKHUX 3aad, a TakkKe 3aaad
CMEKHBIX TMCIUIUINH.

Pasnen «l'eomempua 6 ucmopuueckom pazeumuu», CONEPXKAHUE KOTOPOIO
(parMeHTapHO BHEAPEHO B U3JI0KEHHE HOBOT'O MaTepHalia Kak CBEJIEHHUS 00 aBTopax
u3yd4aeMbIX (AKTOB M TEOpEM, HCTOPUM MX OTKPBITHs, MNpeAHa3HAuYeH IS
(GopMupoBaHUS MPEICTaBICHUA O I€OMETPUM KaK YacTH YEJOBEUECKOH KyNIbTYpHI,
JUIsL OOILEr0 pa3BUTHSI IIKOJIBHUKOB, JUISl CO3/1aHUS KYJIbTYPHO-UCTOPUYECKON CPE/IbI
00yJeHHUS.



MecTo Kypca MaTeMaTHKH B Y4eOHOM ILIaHe

bazuchpili yueOHBIN (0Opa3oBaTeNibHBIN) TUIAH HAa W3Yy4YeHHWE MaTEeMaTHUKH BS-
Oxaccax OCHOBHOM IIKOJIBI OTBOJAMUT 5 yU4eOHBIX YaCOB B HEJEIO B TEYCHUE KaXKIO0TO
roja oOyuenusi, Bcero 170 gacoB. (5-9 knaccel — 5 yacoB B Hejielnto, Bcero 850 yacoB).
YyeOHOE BpeMsi MOXKET OBITh YBEIUYEHO /10 6 4acOB B HENEIIO 3a CUET BapUATUBHOM
yactu ba3ucHoro ruiaxa.

TpeOoBanus K pe3yabTaTaM 00y4eHHs 1 OCBOCHHUIO COIEPKAHUA Kypca

I/I3yquI/Ie MaTeMaTHUKHd B OCHOBHOM IIIKOJIE JacT BO3MOKHOCTDB 06yanOH_[I/IMC$I
AOCTUYb CICAYIOIINX PE3YJIbTATOB PA3BUTHS:

B JIMYHOCTHOM HANPaBJIeHUM:

1) yMeHHE $CHO, TOYHO, TIPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOH H
MUCbMEHHOM peud, TOHHUMATh CMBIC]I TIOCTAaBJIICHHOM 3a7a4u, BBICTPAUBATH
apryMEHTAINI0, PUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

2) KPUTHYHOCTh MBIIUJICHHS, YMECHHE PACIO3HABATH JIOTHYCCKH HEKOPPEKTHBIC
BBICKA3bIBaHMSI, OTJIMYATh TUNIOTE3Y OT (aKTa;

3) mpejicTaBIeHUe O MAaTEMaTHYeCKOH Hayke Kak cdepe 4ea0BeuecKou
JEeSITENBHOCTH, 00 ATanax €€ pa3BUTHsI, O €€ 3HAYMMOCTH JJIs PA3BUTHSI [IMBUIIM3AIUN;

4) KpeaTUBHOCTh MBIIUICHUS, WHHUIIMATHBA, HAXOJYUBOCTb, AKTUBHOCTH IPH
pElIEHNH MaTEMaTUYECKHUX 3a]aY;

5) yMeHHE KOHTPOJIUPOBATH MPOIECC W PE3yabTaT yueOHOH MaTeMaTHYeCKON
NEeATENbHOCTH;

6) croCOOHOCTh K 3MOLMOHAILHOMY BOCIPHATHIO MaTeMAaTHYECKHX OOBEKTOB,
3aJ1a4, pEIICHNUH, PACCYKICHUM;

7) BOCIHTAHHE POCCHUHCKON TpakIaHCKOH HIACHTUYHOCTH: MATPUOTH3MA,
yBaxkeHHs K OTedecTBy, OCO3HAHHS BKJIaJa OTEYECTBEHHBIX YUYEHBIX B Ppa3BUTHE
MHPOBOW HAYKH;

8) OTBETCTBCHHOE OTHONICHHE K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydJarommuxcs K CaMOpPa3BUTHIO M CaMOOOpa30BaHWUIO HA OCHOBE MOTHBAIUHM K
0Oy4YEHHIO ¥ TIO3HAHUIO;

9) oco3HaHHBIM BBHIOOp W IOCTPOCHHUE JaJbHCHINCH WHIAMBUIAYAIbHOM
TpaekTopun oOpa3oBaHus Ha 0aze OPUEHTHUPOBKM B Mupe mpodeccuii wu
npoecCHOHANBHBIX MPEANOYTCHUH ¢ Y4ETOM YCTOMYMBBIX TIO3HABATEIHHBIX
WHTEPECOB, a TAK’Ke HAa OCHOBE (DOPMHUPOBAHUS YBAKUTEIHLHOTO OTHOIICHUS K TPYIY,
pa3BUTHE ONbITA YYACTUS B COI[UATBLHO 3HAYUMOM TPY/E;

10) yMeHHE KOHTPOJMPOBATH TMPOIECC W  pe3yabTaT yd4eOHOH W
MaTeMaTH4eCKOM AesTeNbHOCTH;



11) KPUTUYIHOCTb MBINUJICHHA, MHHUIMWATHBA, HAXOAYUWBOCTH, AaKTUBHOCTHL IIPpH
PEIICHUN TCOMETPUICCKUX 3a/1aq;

B MeTanpeAMeTHOM HANPaBJIEeHUM:

1) mepBoHaYaIBHBIC MPEACTABICHUS 00 HIIESIX U O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIbHOM SI3bIKE HAYKM W TEXHHKH, O CPEJICTBE MOJICTUPOBAHUS SIBICHUU U
IIPOLIECCOB;

2) yMEHHE BHJECTh MaTEeMAaTHYECKYIO 3agady B KOHTEKCTE MPOOJIEMHOM
CUTyalluu B JPYTUX JUCHUIUIUHAX, B OKPYKAIOIIEH KU3HU;

3) yMeHHe HaxOIUTh B Pa3IMUHBIX MCTOYHUKAX HH(POPMAIHIO, HEOOXOIUMYIO
JUISL PEIICHUs] MaTeMaTHYeCKUX MPoOJeM, U MPEe-CTaBIsATh €€ B MOHITHOU (opme;
NPUHUMATh PEIICHUE B YCJIOBHUSAX HEMOJHOW W  M30BITOYHOM, TOYHOU W
BEPOSTHOCTHOUN MH(pOpMAIINH;

4) yMeHHEe MMOHUMAaTh U UCIOJb30BaTh MaTEMaTHUYECKHE CPEACTBA HATJIATHOCTH
(rpacduku, quarpamMMmsbl, TaOJIUIBI, CXEMBI U JIP.) JUIS WUTIOCTPAIlUU, UHTEPIIPETALINH,
apryMeHTaIlnu;

5) yMeHHe BBIABHIaTh T'MIIOTE3bI MPU PEIICHHHM Y4eOHBIX 3aJa4 M IOHHMATh
HEO0OXOAUMOCTb UX TIPOBEPKU;

6) yMeHHEe MPUMEHATh MHAYKTHBHBIC M JEAYKTHBHBIC CIIOCOOBI PacCyXICHHH,
BUJIETh PA3JINYHbIEC CTPATErUU PEIICHUS 3aaY;

7) MOHMMaHUE CYIIHOCTH aJTOPUTMHYECKHUX TPEANUCAHUA H  YMCHHE
NENCTBOBATh B COOTBETCTBUU C MPEMJIOKEHHBIM AJITOPUTMOM;

8) yMeHMe caMOCTOSATEIBHO CTaBUTh LIEJIH, BRIOUPATh M CO3/1aBaTh aJlTOPUTMBI
JUTS pelieHusl y4eOHBIX MaTEMATUYECKUX MPOOIIeM;

9) yMeHHe IJIAHHPOBATH M OCYHIECTBJISITH AeATEIbHOCTh, HATIPABJICHHY )
HA pellleHue 3a/1a4 HCCJIeI0BATeIbCKOI0 XapaKTepa;

10) yMeHHEe CaMOCTOSITEJILHO ONIPeAe/IATh HEeJH CBOEro 00y4YeHusi, CTABUTD
u (opmyanpoBaTh A5 ced0 HOBbIe 3aJauM B y4éOe, pa3BHBATb MOTHBBI H
HHTEpechl CBOCH MO3HABATEILHOM 1eATeJIbHOCTH;

11) yMeHHE COOTHOCHTH CBOW JEHCTBHS C IUIAHHUPYEMBIMU pE3yJIbTaTaMHU,
OCYLIECTBIIATh KOHTPOJb CBOEU NESITENBHOCTU B MPOLIECCE AOCTHKEHUS PE3YyJIbTaTta,
OTIPEJIENSITh CIIOCOOBI IEUCTBUM B paMKaxX MPEJIOKEHHBIX YCIOBHH U TpeOOBaHUIA,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUM C U3MEHSIOLIECHCS CUTyallue;

12) ymeHue ompenensaTh MOHATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIIMBATH
aHAJIOTHH, KIacCU(PUIIMPOBATh, CAMOCTOSTEIPHO BBHIOMPATh OCHOBAHUS U KPUTEPUU
JUTS KITacCH(UKAIUK;

13) yCTaHABIIUBAaTh MPUYNHHO-CJIEICTBEHHbIE CBS3H, MPOBOJIUTH
JI0Ka3aTeIbHOE PACCYKJICHHE, YMO3AKIIOUEeHHE (MHAYKTUBHOE, NEIYKTHUBHOE M IO
aHaAJIOTUH) U JIETIaTh BBIBO/IBI;

14) yMmeHHWe WUIIOCTPHPOBATh W3YYCHHBIC TIOHATHS W CBOWCTBA (QUTYD,
OMpOBEpraTh HEBEPHbBIC YTBEPKICHHUS;



15) KOMIIETEHTHOCTh B  OOJIACTH  HCIIOJIb30BAaHUSA  MH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHH;

16) nepBoHAYANILHBIC IPEICTABICHHS 00 HIESIX U O METOJIaX TEOMETPHH KaK 00
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHHKH, O CPEACTBE MOJEIMPOBAHMS SIBICHUN U
IIPOLIECCOB;

17) yMeHue BHUJIETh TEOMETPHUYECKYIO 3a/Jadyy B KOHTEKCTE MpOOJIeMHOI
CUTYallUU B IPYTUX JTUCLUUIIMHAX, B OKPYKAIOLIEH KU3HU;

18) yMeHue HAaXOIUTh B PA3IUYHBIX UCTOYHUKAX UHPOPMAIINIO, HEOOXOIUMYHO
JUISL pELlIeHUs MaTeMaTHYeCKUX MpoOJieM, W MPEeACTaBiIsATh €€ B MOHATHOU QopMme,
NPUHUMATh PEIICHHE B YCIOBUSAX HEMOJHON WM H30BITOYHOM, TOYHOM WIH
BEPOSATHOCTHON MH(pOpPMALINH;

19) yMeHuMe TOHMMATh M UCIOJB30BAaTh MAaTEMAaTHYCCKHE CpEACTBa
HaTJIITHOCTH (4epTEXH, TAOJIULIBI, CXeMbI U JIp.) I WUTIOCTPALMK, UHTEPIPETaIUH,
aprymeHTaIuu;

20) yMeHue BBIIBUTaTh THUIOTE3bl TIPU PEUICHUM 3aJa4d W TOHUMATh
HEOOXOJIMMOCTh UX MPOBEPKU;

B NMPeJIMETHOM HANPABJICHUU:

1) oBmajmeHue 0a30BbIM IMOHATHHHBIM alapaToM IO OCHOBHBIM pasjesiam
COJICpKaHMsI; TIpEACTaBIE€HHE 00 OCHOBHBIX HW3y4yaeMbIX TOHATUSX (YHUCIIO,
reoMeTpuueckass (urypa, ypaBHEHHE, (QYHKIIMS, BEPOSITHOCTb) KaK Ba)KHEHIIMX
MAaT€MAaTHYECKUX MOJENSX, I[O3BOJIAIOIIUX OMNHUCHIBATH M H3ydaThb peEajbHbIC
IPOLIECCHI U SIBJICHUS,

2) yMeHHe paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (aHAJIM3HPOBATh, U3BICKAThH
HEO0OXOIMMYI0 MH(POPMALIKIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIU B YCTHOM U
NUCbMEHHON peuYu C NPUMEHEHUEM MaTEeMaTUYECKOW TEPMHHOJOTHU U CHUMBOJIMKH,
UCIIONIb30BaTh  pPa3JIMUHbIE S3bIKM MAaTeMaTHKH, MPOBOJIUTH KJIacCU(PUKAIIUHU,
Jornyeckre 000CHOBAHUSA, TOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH;

3) pa3BuUTHE MPEACTABICHUN O YKMCJIC M YUCIOBBIX CHCTEMAax OT HATYPaJbHBIX
N0 JECUCTBUTEIBHBIX YMHCEN; OBJIAJICHUE HAaBbIKAMU  YCTHBIX, IHCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUHCICHUI;

4) oBIAJCHWEC CUMBOJIGHBIM SI3BIKOM aJITeOphl, TpPHEMaM{ BBITOJHECHUS
TOXJIECTBEHHBIX MIPEOOPA30BaHNIl pallMOHATIBLHBIX BBIPAKEHU, PEIICHHS YPaBHEHHUIA,
CHCTEM YpAaBHEHUW, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHUE HCIIOJIb30BATH UJCHO
KOOPAMHAT Ha IUIOCKOCTH I MHTEPNPETALUH YPABHEHHI, HEPABEHCTB, CHUCTEM;
YMEHHE TMPUMEHATHh aireOpanyeckue mpeoOpa3oBaHusl, ammapaT ypaBHEHUH U
HEPABEHCTB ISl PEIICHUS 3a7a4 U3 PAa3IMYHbIX Pa3/JeJIOB Kypca;

5) oBmameHue CUCTEMOW (YHKIIMOHAIBHBIX TOHATHH, (DYHKIMOHAILHBIM
S3BIKOM W CHMBOJMKOW; yMEHHE WCIOIb30BaTh (PYHKIIMOHAIBHO-Tpaduueckue
MPEICTABICHUS JJIs1 ONIMCAHUS U aHAJIM3a PEATIbHBIX 3aBUCUMOCTEN;

6) oOBIaJeHWE OCHOBHBIMH CIIOCOOAMH  TPEJACTaBICHHS W  aHAJIN3a
CTaTUCTUYECKUX  JIAHHBIX;  HAJIW4YUME  MPEICTABICHUM O  CTATHCTUYECKUX



3aKOHOMEPHOCTSIX B pEaJbHOM MHUPE U O PAa3IUYHbIX CIOCO0aX KX H3YYEHHS, O
BEPOSITHOCTHBIX MOJIENSX;

7) OBIAJICHHE TEOMETPHUYCCKUM SI3BIKOM, YMCHHE WCIIOJIb30BaTh €ro JIIs
ONMMCAHMS TMPEIMETOB OKPYKAIOUIErO0 MHUpPA; pa3BUTHE MPOCTPAHCTBEHHBIX
NpEACTaBICHUA W M300pa3UTENbHBIX  YMEHHUW, MNPUOOPETEHHE  HABBIKOB
reOMETPUUYECKUX ITIOCTPOCHUM;

8) ycBoeHHE CHCTEeMaTHYSCKUX 3HAHUHU O MJIOCKUX (UTypax M UX CBOMCTBAX, a
TaKk)K€ Ha HArjsiJJHOM YpOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TelaX, YMEHUE
MPUMEHATh CUCTEMATHYECKUE 3HAHUS O HHUX JJIsl pELICHUS T'€OMETPUYECKUX U
MPaKTUYECKUX 3a7a4;

9) ymeHHE U3MEpPSTh JUIMHBI OTPE3KOB, BEJIWYHMHBI YIJIOB, HCIOJIL30BATh
(GopMynbl I HAXOXKJEHUS TMEPUMETPOB, IUIOIMIAJEH U OOBEMOB T'€OMETPUUYECKUX
duryp;

10) yMeHuEe TPUMCHSATHh H3YYCHHBIC MOHSATHS, PE3YJIbTAThl, METOMABI IS
pelIeHusl 3a7ady MPaKTUYECKOro XapakTepa M 3aJady U3 CMEXHbIX JUCUUILIUH C
UCIIOJIb30BAHUEM TPU HEOOXOJUMOCTH CIPABOYHBIX MAaTepUajoB, KaJIbKYJISATOPA,
KOMIIBIOTEPA;

11) oco3HaHue 3HAYCHUS] TECOMETPUH JIJIsl TIOBCETHEBHOW KHU3HH YCIIOBCKA,;

12) mpencTaBiieHHE O TEOMETPHH Kak cepe MaTEeMaTHUYCCKOW JCSITEIbHOCTH,
00 sTanax e€ pa3BUTHsI, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHS LIUBUIIH3AIIUY;

13) pasButHe ymeHHH paboTaTh C Y4YEOHBIM MaTEMaTUYECKUM TEKCTOM
(aHanu3upoBaTh, M3BJIEKaTh HEOOXOAUMYIO HH(OPMALHMIO), TOYHO MU TPaMOTHO
BBIP@KaTb CBOM MBICIM C TPUMEHEHMEM MAaTeMAaTHYECKOW TEPMHUHOJIOTUU U
CUMBOJIMKH, IPOBOJIUTH KJIAaCCU(PUKALNH, TOTHUECKHE 0OOCHOBaHUS;

14) Bnanenue 0a30BBIM IOHSATUHHBIM amIlapaToM [0 OCHOBHBIM pa3zieiaM
COJIepKaHUS;

15) cucrematnueckue 3HaHUsA 0 (PUrypax U UX CBOHCTBAX;

16) mpakTUYecKd 3HAYMMbIC T'€OMETPUYECCKHE YMCHHUS M HaBBIKH, YMEHHE
IPUMEHSATH UX K PELICHUIO T€OMETPUYECKUX U HEr€OMETPUYECKUX 3a/]1a4, & UMEHHO:

e 1300paxarh QUIypbl Ha INIOCKOCTH;

® [UCIOJIB30BaTh TIE€OMETPUYECKHM  S3BIK  JUIA  ONMCAHMS  IIPEIMETOB
OKPYaIOILEro MUpa;

® U3MEpSATH JUIMHBI OTPE3KOB, BEIMUMHBI YTJIOB, BBIYUCIATH TUIOIAIU QUTYD;

® pacrno3HaBaTh U U300pakaTh PaBHbIC, CAMMETPHUYHBIE U MTOI0OHBIE PUTYPHI;

® BBINOJHATh MOCTPOEHUS F€OMETPUUECKUX (PUTYp € MOMOIIBIO LHUPKYJIS H
JIMHEUKH;

® 4YyyTaTh M MCHOJB30BaTh HMH(POPMALHIO, NMPEJCTABICHHYIO Ha YepTexaXx,
CXEMax;

® [IPOBOJUTH IPAKTUYECKHUE PACUETHI.



Ilnanupyembie pe3yJibTaTbl 00yUeHH I
MaTeMaTHKH B 5-9 Ki1accax

Apudmertunka.
Ilo oxkoHYaHUY W3yUYEHHS Kypca ydalluicsl HAyYUTCs:
® 0COOEHHOCTH JIECITUYHON CUCTEMbI CUUCIICHHUS;

® HCIIOJb30BaTh INOHATHA, CBA3AHHBIC C NCINMMOCTBIO HATYPAJIbHBIX YHCCII;

® BbIpaXaTb 4YHUCJIA B OKBHBAJCHTHBLIX q)OpMaX, BBI6I/Ipa$I HauoOoJjee
moAXoJAmyro B 3aBUCUMOCTHU OT KOHKpCTHOﬁ CUTyalluu,

¢ CpAaBHHUBATL U YIIOPAAOYUYHMBATDH PATUOHAJIBHBIC YMUCJIA,

¢ BBIIOJIHATH BBIYHUCIICHUA C PALlMOHAJIBHBIMU YHUCIIAMH, COUCTAsA YCTHBIC U
IMMCHbMCHHBIC HpI/IéMLI BI)I"II/ICJIGHI/If/'I, IMPUMCHCHHNC KAJIBKYJIATOPA,

¢ HCIIOJb30BaTh IIOHATHUA H YMCHHUA, CBA3AHHBIC C ITPOIIOPIHHUOHAJIBHOCTBIO
BCIIMYNH, IIPOOCHTAMH, B XOIAC PCHICHUA MATCMATHYCCKHUX 3adad KW 3aJa4 U3
CMCIKHBIX ITPCAMCTOB, BBIIIOJIHATD HCCIIOKHBIC ITPAKTUYICCKUC paC‘léTLI;

® aHAJIM3UPOBATh TPadUKU 3aBHCHUMOCTEH MEXIY BEIMUYUHAMH (PACCTOSIHHE,
BpeMsi; TeMIieparypa u T.I1.).

Yuawuiics nonyuum eozmoorcnocme:
®  NO3HAKOMUMbBCS C NOSUYUOHHBIMU CUCMEMAMU CHYUCTEeHUS C OCHOBAHUIMU,
omauyrvimu om 10;

® yenyoums u pazeums npeocmasienuss 0 HamypaibHblX YUCLAX U CEOUCMEAX
oenumocmu;

®  HAYUUmMvbCs UCHOAb308AMb NPUEMBL, PAYUOHATUUPYIOWUE BbIYUCTCHUS,
npuobpecmu HABbIK KOHMPOIUPOBAMb BbIYUCILEHUSA, BblOUPAs NOOX00AWUL O/
cumyayuu cnocoo.

YucaoBble M1 OyKBeHHbIC BbIPAKEHHUSI. Y PABHCHUSA
[To oxOHYaHMU U3YyYEHHUS KypCca YUalIMKUCs HAYYUTCS:



¢  BLIIIOJHATH OIICPalM C YHMCJIOBBIMHU BBIPAXKCHUAMU,

®  BBHINOJHATH NMPeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHUM (PAacCKpBITHE CKOOOK,
MIPUBEJICHUE MOJIOOHBIX ClIaraeMbIX);

e pemiaTh JUHEWHbBIC YPAaBHEHUS, pEIIaTh TEKCTOBBIC 3a/lau aNreOpandeckum
METOJOM.

Yuawurtica nonyyum 803modcHocms.:
® pazeumv  npeocmasieHus 0  OYKBEHHbIX  BbIPAJCEHUSX U UX
npeoopa308aHUsX,

e os1aA0EMmb cneyuaibHobimMu npuemamu peuteHus ypaeHeHuL?, npuUmMeHiAms
annapam ypaeHeHuL? 05t peerusl KaKk meKkcmoesvlx mak u npaxkmudecKux 3a0au.

I'eomerpuuyeckue purypsl.

N3mepenne reoMeTpu4eCcKUX BeJUYUH

[To okoOHYaHMY U3yYEHHS Kypca y4alllUiicsl HAyYUTCS:

® pacro3HaBaTh Ha YEpPTE)KaX, pPUCYHKAX, MOJEISAX U B OKPYKAKOUIEM MHpE
IUIOCKHE U MPOCTPAHCTBEHHBIE TEOMETPUYECKUE (PUTYPBI M UX SJIEMEHTHI;

® CTPOUTH YIJIbl, OMPENEISATh UX TPAAYCHYIO MEPY;

® pacrnio3HaBaTh W  HU300pakaTh pa3BEPTKH  Kyba, MPSMOYTOJIBHOTO
napasiesienume ia, MpaBuiIbHOM MUPaMUIbl, IIMJIMHIPA U KOHYCA;

® ONpeneNsaTh IO JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTyphl JTUHEHHBIC
pasMepsl camoil GUTrypsl 1 HA00OPOT;

®  BBIYHCIATH 00BEM MPSAMOYTOJIBHOTO MapajuieNienumnea u Kyoa.

Yuawurticsa nonyyum 803MoicHOCMb.!
®  HayuumvCs BbIMUCTAMb 00bEM NPOCMPAHCMBEHHbIX 2e0MEeMPUYECKUX
@ueyp, COCMagIeHHbIX U3 NPAMOY20TbHbIX NAPALIEIeNUNe008s;

o yenyboums U pazéumv  NPeoCcmasieHus 0  NPOCMPAHCMBEHHbIX
2eomempuieckux gueypax;

®  Hayuumuvcs NpUMeHAmMb  NOHAMuUe  pa3zeépmku Ol BblNOJHEHUs.
NPaKmu4eckux pacuémos.

JIeMeHThI CTATUCTUKH, BeposiTHOCTH. KoMOMHAaTOpHBIE 3agaun

[To oxOHUYaHWHK U3YYEHHUS Kypca YUaIlUNC HAYUUTCS:

® UCIIOJIB30BaTh MPOCTEHIIHE CIMOCOOBI  TPEACTABICHUS W  aHalIW3a
CTaTUCTUYECKUX JTaHHBIX;



e pemath KOMOWHATOPHBIE 3a/lauyd Ha HAXOXKICHUE KOJIMYECTBA OOBEKTOB
WU KOMOUHAITUH.

Vuawuiica nonyuum 6o3modxcnocms:

® npuobpecmu NEpPEOHAYANbHBIL ONbIM Op2aHU3aAyuU coopa OAHHLIX Npu
npogedeHuu  onpoca  0OWeCm8eHHO20  MHEHUs, OCYWEeCMmEIAms UxX aHauus3,
npeocmasisime pe3yibmanmbl ONPoca 8 8ude maoauyvl, OUapammbl,

®  HAYUUMbCS HEKOMOPbLIM CNEeYUALIbHLIM NPUEMAM peuleHuss KOMOUHAMOPHBIX
3a0au.

HarusaHas reomerpust

BBIMYyCKHUK HAYYHUTCS:

* pacrio3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJENIAX M B OKPYXAIOIIEeM MHpE
IUTOCKHE U IPOCTPAHCTBEHHBIC T€OMETPUIECKUE PUTYPHI;

* pacro3HaBaTh  pa3BEPTKM  KyOa, MPSIMOYTOJBHOrO  Napaijiesienurnena,
NPaBUILHOW MTUPAMUIBI, IWIHHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOIBHOTO MapauIelenuIe/1a;

* ONPEIENIATH 110 JMHEWHBIM pa3MepaM pa3BEPTKH UTYPHI THHEHHBIC pa3Mephl
caMoit (purypsl 1 HA00OPOT;

* BEIYHCIISITE 00BEM MPSMOYTOIBHOTO MapaliesieuIea.

Buinycknuk nonyuum 603mMo#CHOCMb !

* HAYUUMbCS BLIYUCTAMb 00BEMbL NPOCMPAHCMBEHHBIX 2e0MeMPUIEecKUx gueyp,
COCMABNEHHBIX U3 NPAMOY20IbHbIX NAPAJLILEIeNUNe0os.

Hartypaabhbie yucia. [[poou. PannmonajbHble Ynuciaa

BrinyckHuK HayunuTCS:

* IOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS,

* ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JICJIUMOCTBIO HATYPAJIbHBIX YUCENT;

* BRIp@)KaTh 4YHCJIa B OKBUBAJCHTHBIX (¢opmax, BbIOUpas Haumbolee
MOJIXOJISAIIYIO B 3aBUCUMOCTH OT KOHKPETHON CUTYaIIHH;

* CPAaBHUBATH U YIIOPAIOYMBATH PAIIMOHATBHBIC YHCTIA;

* BBITIOJIHSITH BBIYMCIICHUS C PAIMOHAIBHBIMUA YHCIAMHU, COYETas YCTHBIC H
MMMCbMEHHBIE TIPUEMBI BEIYUCIICHUN, TPUMEHEHUE KATBKYJIISTOPA;

* UCIIOJIb30BaTh MOHSATHUS W YMEHUS, CBA3aHHBIE C MPOMNOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTaMH, B XOJ€ pEIICHUS MaTeMaTUYECKHX 3aJady M 3aJad H3
CMEKHBIX MPEIMETOB, BBIMOJIHITH HECIOKHBIE PAKTUUECKHUE PACUETHI.

Buinyckuuk nonyyum 603moxicHocmy:

* NOZHAKOMUMbCS C NO3UYUOHHBIMU CUCMEMAMU CYUCTEHUS ¢ OCHOBAHUAMU,
omauynvimu om 10;

* yenyoums u pazeums nNpeoCcmasiienusi 0 HAmypaibHbIX YUCIAX U CBOUCMBAX
oenumocmu,



* HQYYUmvbCsi  UCHONIb308AMb  NPUEMDL,  PAYUOHATUSUPYIOWUE — BbIYUCTEHUS,
npuobpecmu NpuBbIYKy KOHMPOIUPOBAMb GbIYUCTIEHUS, 8blOUPAS NOOX0O0AWUL OJis
cumyayuu cnocoo.

JleiicTBUTEIbHBIE YHCJIA

BBITyCKHUK HAYyYUTCS:

* HCIIOJIK30BaTh HAYaJIbHBIC MPEJICTABICHHUS O MHOXKECTBE JEHCTBHUTEIBHBIX
YHCEIT;

* OIIEPUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €TI0 B BEIYHCICHHSIX.

BuinyckHuk noayuum 603MONCHOCb !

* pazeums npeocmasienue 0 Yucjie U YUCI08blX CUCTNeMAX Om HAMYPALbHBIX 00
0eticmBUMeNbHbIX YUCe]l; O PO BbIYUCTEHUN 8 NPAKMUKe,

* pazeums u yenyoumov 3HAHUS 0 OeCAMUYHOU 3aNUCU OeliCMBUMENbHBIX YUCeT
(nepuoduueckue u Henepuoouyeckue opoou).

N3mepenusi, npudIH;KeHUS, OLIEHKH

BBITyCKHUK HAYYUTCS

* HCIIOJIB30BaTh B XOJC PCIHICHUS 3aJad JJICMCHTapHbBIC MPEACTABICHHS,
CBSI3aHHBIC C MPUOIMKEHHBIMY 3HAYCHUSMHU BEJTUYHH.

Boinycknuk noayuum 603moxucHOCMb.

* NOHAMb,  YMO  HUCNO08ble  OAHHble, KOMOpble  UCNOIb3VIOMC O
Xapaxmepucmuku 00beKmo8 OKPYHCAouje20 Mupd, sIAI0Mcs NpeumyuecmeerHo
NPUOTUNCEHHBIMU, YUMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOepIHCAUJUXCS 8
UHDOPMAYUOHHBIX UCOUHUKAX, MOINCHO CYOUMb O NOSPEULHOCTU NPUOTUNCEHUS,

* NOHAMb, UYMO NOCPEUWHOCb Pe3yabMmama GblYUCIeHUll O00JNCHA Oblmb
CoOUMepuUMa ¢ NOCPEeUHOCMbIO UCXOOHBIX OAHHBIX

AJiredpauydeckue BbIpaskeHHsl

BrinyckHMK HayunuTCS:

* ONEPUPOBATH MOHATHSIMH <TOXKIECTBO», TOXKJIECTBEHHOE MPEOOPa30OBAHHEY,
pemaTh 3a/1a4u, cojepkaliiue OyKBeHHbIE JaHHbBIS; paboTaTh ¢ HOpMYyJIaMH;

* BBITIOJIHATH IIPeoOpa3OBaHUs BBIPAKCHUM, COJIEPXKAIUX CTEIIEHU C IEIBIMU
MMOKa3aTeIsIMH M KBaJIpaTHBIC KOPHU;

* BBITIOJHATH TOXKJECTBEHHBIC MPEOOpPa30BaHUS PAITMOHAIBHBIX BHIPAKCHUN Ha
OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpanvdecKUMH IPOOSIMH;

* BBITIOJIHATH Pa310’KCHIUE MHOTOUJICHOB Ha MHOXKHUTEIIH.

Buinyckuuk nonyuum 603moi#cHoCMb HAYUUMBCAL:

* BLINOJHAMb MHO20ULA208ble NPeoOdpPA3068aAHUS DPAYUOHANLHBIX BbIPAICEHUL,
NPUMEHSSA WUPOKULL HADOPp cnocob08 U NPUEMOS;

* NPUMEHAMb MOAHCOECMBEHHblEe NPeodpa308anus Ol peuleHus 3a0ay U3
PA3UYHBIX paz0esos Kypca (Hanpumep, Onsi HAXONCOEHUsT HAubObule20/HauMeHb-
uie20 3Ha4eHUs: BbIPANCEHUS).

YpaBHeHus



BbInyCKHUK Hay4YUTCS:

* peuaTte OCHOBHBIEC BUJBl PALMOHAIBHBIX YPABHEHUN C OJHOW IEPEMEHHOMU,
CUCTEMBI JIBYX YPaBHEHUH C JBYMs IEPEMEHHBIMU;

* IOHUMAaTh YpaBHEHUWE KaK BaXKHEUIIYI0O MaTeMaTHYECKYlH0 MOJENb IS
ONMMCAHMS U M3YYEHHUS Pa3HOOOPA3HBIX pPEATBHBIX CUTYalMi, peliaTb TEKCTOBbIE
3a/1a4u aNreOpandeckuM METO/I0M;

* IPUMEHATHh TpaduuecKre NpPeICTaBICHUs ISl UCCIENOBAaHUS YpPaBHEHHUI,
MCCJIEI0BAHUS U PEIICHUS] CUCTEM YpaBHEHUM € ABYMs IEPEMEHHBIMU.

Buinycknuk nonyuum 603mMoi#cHOCMb:

* 061a0€eMmb CNeYUAIbHbIMU NPUEMAMU  peuleHuss YPAGHEHUl U CUcmem
VPAGHeHUl, Y8epeHHO NPUMEHAMb annapam ypagHeHull 0 peuleHus pasHooOpa3HbIX
3a0ay U3 Mamemamuru, CMeXCHbIX NPeoMemos, NPaKmuKuy,

* npuMeHamyb 2paguueckue npeocmasieHus O UCCIe008aHUs YPAGHEeHUl,
cucmem ypasHeHutl, cooepicauux byKeeHHvle KodppuyueHmaoi.

HepaBencrBa

BBITyCKHUK HAYYUTCS:

* [IOHUMAaTh M TMPUMEHATH TEPMUHOJOTHIO M CHMBOJIMKY, CBSI3aHHBIC C
OTHOIIICHHEM HEPaBCHCTBA, CBOMCTBA YHUCIOBBIX HEPABCHCTB;

* peniaTh JIMHCHHBIC HEPABEHCTBA C OJTHOW NMEPEMEHHOM M WX CHCTEMBI; PEIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPO Ha TpadUIeCKUE TPEACTABICHUS;

* IPUMEHSITH anmapaT HEPABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3IMuHBIX Pa3/ieioB
Kypca.

BoinyckHux noayuum 03MOMCHOCIb HAYUUMBCSL

* PA3HOOOPA3HLIM — NPUEMAM — OOKA3AMENbCMBA  HEePABEHCME,  YBEPEeHHO
NPUMEHAMb annapam HepaseHcme O/l peueHusi pa3Ho0OPA3HbIX MAMEeMAMmuYecKux
3a0ay u 3a0a4 U3 CMENCHbIX NPEeOMemos, NPAKMUKU,

* npuMeHAmb epaghuyeckue npeocmagieHus Oas UCCIe008aHUSl HEPABEHCMS,
cucmem HepageHcms, cooepiacaux OyKkeeHHvle Kodghuyuenmal.

OcHoBHbIEe MOHATHA. YHuca0BbIEe QYHKIUU

BrinyckHuk HayuuTCs:

* IOHUMAaTh W WMCIOJb30BaTh (PYHKIIMOHAIBHBIC TOHSTHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUA);

* CTpOUTH TpaUKA DIEMEHTApHBIX (YHKIMNA; HUCCIeI0BaTh CBOMCTBA
YHUCIIOBBIX (DYHKITMIT HA OCHOBE M3Y4YEHUS TTOBEACHUS UX rpaduKoOB;

* IOHMMaTh (PYHKIMIO KaK Ba)XXHEHIIYI0O MaTeMaTH4YEeCKyl0 MOJENb s
OMKUCaHUA MPOLECCOB U SBICHUN OKPYKAIOIIETO MUPA, MPUMEHATh (PYHKIIMOHAIbHBIH
S3BIK ST OMUCAHWUS ¥ HWCCJICAOBAHHWS 3aBUCHMOCTEH MEXIy (HHU3NIECKUMU
BEJIMYMHAMM.

Buvinycknuk nonyuum 603M04CHOCMb HAYUUMBCA.

* NPOBOOUMb UCCAEO08AHUS, CEAZAHHBIE C U3YYEHUEM CEOUCME PYHKYULL, 8 MOM
yucne ¢ UCNOIb308aHUeM KOMNbIOmMepa, HA OCHOBE 2PAPUKOE8 U3YUEeHHBIX QYHKYUL



cmpoums 60.1ee Cl0dHCHbIE epaduKu (KYCOUHO-3A0aHHbIE, C KBbLIKOJIOMBIMU» MOUKAMU
um. n.);

* UCNONIL308aMb (PYHKYUOHATbHBIE NPEOCMABNeHUss U C8OUCMBA (DYHKYUll 0/
peuleHus MamemMamuyeckux 3a0ay u3z pasiuiHblx pazoenos Kypca.

YucaoBble M0CI€10BATETbHOCTH

BrinyckHUK HayuuTes:

* IOHMMaTh M UCIOJb30BaTh S3BIK  IOCIEIOBATEIbHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

* IpUMEHATh (DOPMYIIBI, CBsI3aHHBIE C APUPMETHUECKON M TeOMETPUUYECKOU
mporpeccueit, u amnmnapat, chOpMUPOBAHHBIN MPU U3YUEHUU JIPYTUX pa3aeioB Kypca,
K pElIeHHUIO 3aJ1a4, B TOM YHUCJIE C KOHTEKCTOM U3 peaJbHOM KU3HH.

Buinycknuk nonyuum 603M0M#CHOCMb HAYYUMbBCAL.

* peulamv KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHeHUeM (QOpMY1 N-20 YjleHa U
CYMMbl NEepebiX N UYlNeHO8 apu)mMemudeckou U 2eoMempuyeckol npocpeccuu,
NPUMEHSS NPU SMOM Annapam ypaeHeHUuli U HepageHCcms;

* NOHUMAMb ApUPMEeMUYecKyIo U 2eoOMempUYecKyo npoepeccuio Kaxk QyHKyuu
HAmMypanbHo20 apeyMeHma, CeA3bl8ams apu@dMemuiecKyro npoepeccuro ¢ JUHetHbIM
POCMOM, 2e0MeMPULECKy0 — C IKCHOHEHYUATbHBIM POCHIOM.

OnucarejabHasi CTATHCTHKA

BEITyCKHUK Hay4YUTCSI MCIIOIB30BATh MPOCTEUIITNE CIIOCOOBI MPEACTABICHUS U
aHallN3a CTATUCTUYECKUX JaHHBIX.

Bvinycknux noayuum 803MOJNCHOCMb NpUoOpecmu NepeoHAUANbHLLL ONbIM
opeanuzayuu cOopa OAHHLIX NPU NPOGeOeHUU ONpocd O00UeCNBEHHO20 MHEHUs,
OCYWecmensams Ux aHau3, NpeoCmasisims pe3yivmamsl Onpoca 8 eude maobauybl,
ouazpammot.

Cay4aiinbie cOObITHSI M BEPOSITHOCTh

BbIyCKHUK Hay4YuTCS HAXOJUTh OTHOCHTEIBHYIO YacTOTy M BEpPOSTHOCTH
CITy4aliHOTO COOBITHS.

Buinycknuxk  nomyuum  803modicHOCmb  npuobpecmu  onvlm - NpoGedeHUs
CIYYAUHBIX ~ IKCNEPUMEHMO8, 6 MOM Yucie ¢ HOMOWbI0 KOMNbIOMEPHO2O
MOOeUpoBaAnUs, UHMEPNPemayuy ux pe3yibmamos.

Kom0OunaTopuka

BoilycKHUK HayuuTcs pemiaTh KOMOMHATOPHBIE 33J]a4yd HAa HAXOXKJICHHE Yucia
00BEKTOB MJITU KOMOMHAITHIH.

Buinycknux nomyuum 603moducnocms Hayyumvbcs HeKOmMopbl

s yenyoums U pazeumsv — NpeocmasieHus 0 NPOCMPAHCMBEHHbIX
2eomempuieckux gueypax;

* HAYYUMbCS NPUMEHAMb NOHAMUE PA3BEPMKU OJisl 8bINOJIHEHUS NPAKIMUYECKUX
pacuémos.



I'eomerpuyeckue purypni

BbITyCKHUK Hay4YUTCS:

* [I0JIb30BATHCA SI3BIKOM T€OMETPUU JIJISi OMUCAHHS MPEAMETOB OKPYKAIOIIETO
MHUpPA U UX B3aUMHOT'O PACTIOJI0KECHHS;

* pacro3HaBaTh M M300pakaTb HAa YEPTEXkKaX U PHUCYHKAX TIE€OMETPUUYECKUE
(Gurypsl 1 uX KOHQUTrypauuu;

* HAXOJIUTh 3HAYEHUsS JJIMH JIMHCWHBIX BJIEMEHTOB (DUTYp W WX OTHOIICHWS,
rpagycHyto Mepy yriaoB oT 0 go 180, npumeHsst onpeaenaeHus, CBOMCTBA U MPU3HAKU
Guryp ¥ HX 3JIEMEHTOB, OTHOIIEHUS ¢Guryp (paBeHCTBO, MOJ00HME, CUMMETPHH,
OBOPOT, MapajieIbHbII NepeHoc);

* ONIEPUPOBATH C HAYAIbHBIMH TOHATUSIMH TPUTOHOMETPUH U BBITIOJHATH
dJIEMEHTapHbIE ONepanuy HaJ QYHKIUSIMH YTIIOB,;

* pemaTh 3aJa4l Ha JOKa3aTeIbCTBO, ONMUPAsACh HA U3YUYEHHbIE CBOMCTBA PUTYD
¥ OTHOIICHHHA MEXTy HUIMH M IIPUMECHSISI N3yUYCHHBIE METOJIbI JIOKA3aTCIIbCTR;

* pelIaTh HECIOXKHBIE 3a]]a4H Ha IOCTPOCHHE, TPUMEHSISI OCHOBHBIC aJlTOPUTMBI
TIOCTPOEHUS C TIOMOIIBIO IUPKYJIIS U JIMHEHKH;

* pemaTh NpoCTeHIINe MIIAHUMETPUIECKUE 3a/1a4d B TPOCTPAHCTBE.

Buinycknuk nonyuum 603mM0oiucHOCMYb:

* 0671a0eMmb Memooamuy peuleHusi 3a0ay Ha BbIYUCIeHUS U O0KA3AMENbCMBA:
MEMoOOM Om NPOMUBHO2O, MEMOOOM NOO0OUsL, MeMOOOM nepebopa 6apuaHmos u
MEMOOOM 2e0MempPUYeCKUX Mecm moyex;

* npuobpecmu OnvIM NPUMEHeHUs aAleedpauyecKo20 U MmpueoOHOMempuUyecKo2o
annapama u uoeti OBUNCeHUsI NPU PeUleHUU 2eoMempUidecKux 3a0ay;

* 061a0emb MpPAOUYUOHHOU CXeMOU peuleHusi 3a0ay Ha NOCMpPOeHUue ¢
NOMOWBIO YUPKYIA U JUHEUKU: aHAIu3, Hnocmpoenue, 00KA3amenbCmeo U
uccreoosanue,

* HAYyYumsbCsa pewams 3a0adu HA NOCMPOEHUe MemoOOM 2eoMempuiecKo2o
mecma moyex u Memooom nooooOus,;

* npuobpecmu OnbIM UCCAE008AHUA CEOUCME NIAHUMEMPUHECKUX Queyp ¢
NOMOUWBIO KOMNBIOMEPHBIX NPOCPAMM,;

* npuobpecmu onvim BbINOJHEHUs NPOoeKmos no memam «I eomempuuecKue
npeobpazosanus Ha niockocmu», «I[locmpoenue ompeskos no opmyne».

HN3mepenne reoMeTpu4ecKUX BeJTHYUH

BrinyckHuk HayuuTCs:

* UCIIOJIb30BaTh CBOWCTBA U3MEPEHUA JUIMH, IUIOMAAEH U YIJIOB IPU PELUICHUU
3aa4 Ha HAXOXICHHE [UIMHBI OTPE3Ka, JJIMHBI OKPYXXHOCTH, [UIMHBI JYyTH
OKPY>KHOCTH, TPalyCHOM MEPHI yIJIa;

* BBIYMCJISATh IUIOMIAJIN TPEYTOJIbHUKOB, NMPSAMOYTOJIBHHUKOB, MapajuieiorpaMMm-
MOB, TPANEUHI, KPYyTOB U CEKTOPOB;

* BBIYUCJIIATH JUIMHY OKPYKHOCTH, JUIMHY YT OKPYKHOCTH;



* BBIYUCIISITh JJIMHBI JIMHEWHBIX AJIEMEHTOB (UTYP M HX YIJIbl, HCIOJB3YS
(GbOpMyINIBl IITUHBI OKPY)KHOCTH W JITMHBI TYTH OKPYXKHOCTH, (HOPMYJIBI ILIOMAACH
duryp;

* pemiath 3aJaud Ha JOKa3aTeNbCTBO C HCMONB30BAHHEM (HOPMYIN JITUHBI
OKPYXHOCTH M JITMHBI TyTH OKPYKHOCTH, POPMYII TIomaaei puryp;

* peraTh MPAKTUYECKUE 33J1ayH, CBS3aHHBIC C HAXOXKJICHUEM IeéOMETPHUYECKHUX
BEJTUYHH (MCIIOTB3YS MTPU HEOOXOIUMOCTH CIIPABOYHUKH M TEXHUYECKUE CPEICTBA).

BuinyckHux noayuum 03MOMCHOCIb HAYYUMbCA:

* gulyuUCIAMb  naowaou  Queyp, COCmAasieHHvlX U3  08YX uau  Oonee
NPAMOY20JIbHUKOS, NAPALLENI02PAMMOS, MPEY2OIbHUKO8, KpYyed U CeKMopa,

* BLIYUCTAMb  NIOWAOU  MHO2OY2O0JNbHUKOG,  UCHONL3YSL  OMHOUWLEHUs.
PABHOBENUKOCMU U PABHOCOCMABIIEHHOCMIUL,

* NPUMEHAMb  aleedpaudecKuti. U mpueoOHOMempudecKull annapam u uodeu
OBUIICEHUSL NPU PeUleHUY 3a0ay HA 8bIYUCIeHIUe NIouadell MHO20Y20lbHUKOB.

Koopaunatel

BrinyCkHUK HAyYUTCA:

* BBIYUCIISATh JUIMHY OTpEe3Ka MO KOOpJAMHATAM €ro KOHIIOB; BBIYUCISATH
KOOPJMHATHI CEPEANHBI OTPE3KA;

* UCIIOJIB30BaTh KOOPJMHATHBIA METOJ JJIsi W3YUYECHHUS CBOWMCTB TMPSMBIX U
OKPY>KHOCTEH.

Buinycknuk nonyuyum 603modHcnocms:

* 0671a0eMmb KOOPOUHAMHBIM MemOoOOM peuleHusi 3a0ai Ha GblYUCIeHUs U
00Ka3amenbCcmeda;

* npuobpecmu onvim UCHONL308AHUS KOMNbIOMEPHBIX NPOCPAMM OJisl AHAIU3A
YACMHBIX CIYYaes8 83aUMHO20 PACNOJIONCEHUSL OKPYIHCHOCEU U NPAMbIX,

* npuobpecmu  OnvIM  BLINOJIHEHU NPOeKmo8 Ha memy «lIpumenenue
KOOPOUHAMHO20 Memooa Npu peueHuy 3a0ay Ha blYUCIeHUs U OOKA3AMEeNbCMBa».

BexkTopsl

BrinyckHuK HayunuTCS:

* OIIEpUPOBATH C BEKTOpPaMHU: HAXOAUTh CYMMY M Pa3HOCTH JBYX BEKTOPOB,
3QIaHHBIX TEOMETPUYECKH, HAXOJIUTh BEKTOpP, PaBHBIM IPOU3BEICHHUIO 3aJIAHHOTO
BEKTOpPA Ha YHCIIO;

* HAXOAUTh JUISI BEKTOPOB, 3aJaHHBIX KOOpPJWHATAMH: JJIMHY BEKTOpA,
KOOPJAMHATBI CYMMBI M pa3HOCTH JBYX M 00Jiee BEKTOPOB, KOOPAMHATHI TIPOU3BEICHUS
BEKTOpa HA  YHCIIO, TPHUMEHSAS TMPH  HEOOXOJUMOCTH  COYETATCIBHBIM,
MEPEMECTUTEIILHBIN U PACIIPEICIIUTENbHBINA 3aKOHBI;

* BRIUHCIIATh CKAJIIPHOE IPOM3BEACHUE BEKTOPOB, HAXOJUTHh YIOJ MEXTY
BEKTOPAMH, YCTAHABIUBATH NEPICHINKYISIPHOCTD MPSMBIX.

Buinyckuuk nonyuum 603moaucnocme:

* 08l1a0emMb BEKMOPHbIM MemoOOM OJil peuwleHuss 3a0ay HA 6blYUCIeHUs U
JoKazamenbcmeda,



° npuo6pecmu onvlm  6bINOJIHEHUS  NPOEKmMo6 Ha memy <npumeHeHue
6EKMOPHO2O Mmemooa npu peweruu 3a0a4 HA 8bIYUCTICHUS U OOKA3AMENbCIBAN.

TpeOoBaHusl K YPOBHIO NIOATOTOBKH BbINYCKHUKOB

B pesynprare wu3ydeHus Kypca MaTEMATHKM YYEHHK  JOJDKEH 3HATh/
NOHUMATh:

® CyHIECTBO IOHATHS  MAaTEMAaTUYECKOTrO  JOKAa3aTeNbCTBA;  IPHUMEPHI
JOKa3aTeIIbCTB;

® CYUIECTBO MOHATHS AITOPUTMA; IPUBOAUTH MPUMEPHI aJITOPUTMOB;

® Kak MCHOJB3YIOTCS MaTeMaThuueckue GopMyIbl, ypaBHEHHS] U HEPABEHCTBA,
IpUMEPHI UX IPUMEHEHUS 1Sl PELIEHUSI MATEMAaTUYECKUX U MMPAKTUYECKUX 3a/1a4;

® KaK MaTeMaTUYeCKH OIpejesieHHble (YHKIIMU MOTYT ONUCHIBATh peaibHbIC
3aBUCHMOCTH; IPUBOAUTH IPUMEPHI TAKOTO OMUCAHMS;

® KaKk TMOTPEOHOCTHM TMPAKTUKH TIPUBEIM MATEMAaTHYECKYyl0 HayKy K
HEOOXOIMMOCTH PACIIUPEHUS TOHATHS YHUCIIA;

® BEPOATHOCTHBIA XapaKTEP MHOTHMX 3aKOHOMEPHOCTEN OKPYXKAIOIIEro MUpA;
IPUMEPBI CTATHCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

® KakuM 00pa3oM reoMeTpus BO3HMKIA W3 MPAKTUYECKUX 3aJ]1a4 3eMIIEMepus;
IpUMepbl TEOMETPUUYECKUX 0OBEKTOB U YTBEPIKICHUN O HUX, BaXKHBIX JJIS1 IPAKTUKHY;

e CMBICI  UWJEanu3aluy, I[O3BOJLIONIEH  pelmarb  3aJadyd  peallbHOU
JEMCTBUTEIBHOCTH MaTEMATUYECKUMU METOJIaMH, IPUMEPHI OUIMOOK, BO3HUKAIOLIUX
IIPU UACATU3ALNM.

Apudpmernka

Ymerb

® BBHINIOJIHATh YCTHO apU(PMETHUYECKUE JCHCTBUS: CIOXKEHUE M BHIYUTAHHE
JIBY3HAUHBIX YHCEN W JCCATUYHBIX JApoOe ¢ JByMS 3HAaKaMH, YMHOXKEHUE
OJIHO3HAYHBIX YHUCEJ, apu(PMETHUYECCKHUE OIepalnr C OOBIKHOBEHHBIMH JPOOSMH C
OJIHO3HAYHBIM 3HAMEHATEJIEM U YUCITUTENIEM;

® [EepeXOAUTh OT OJHOW (OPMBI 3aMUCH YHUCEN K JIPYroM, MPEeACTaBIATh
JECATUYHYIO IpOo0b B BUE OOBIKHOBEHHON M B TIPOCTEHIINX CIy4dasix OOBIKHOBEHHYIO
B BHJIC JECATUYHOM, MPOIEHTHl - B BHUJAE ApoOW U NpoOb — B BHJIEC MPOIICHTOB;
3aMMChIBaTh OOJIBIINE U MaJIble YHCIIa C UCIIOIH30BAHUEM IEJIBIX CTETICHEH IeCATKY;

® BHITIOJNHATh apUPMETUUECKHE JCHUCTBUS C pAIMOHATBHBIMH YHUCIIAMH,
CpaBHUBATH pAIMOHAIBHBIC W JICHCTBUTEIBHBIE YHUCIIA; HAXOIUTh B HECIOXKHBIX
CIIy4asiX 3HAUCHUS CTENEHEH C 1EJIBIMH MOKa3aTeIsIMU U KOPHEW; HaXOAUTh 3HAUCHUS
YHCIIOBBIX BBIPKCHUI;

® OKpPYIJIATH IENIbIe YhCia U JACCATUYHBIE APOOH, HaXOIUTh NMPUOIMKEHHBIC
YHClia C HEJJOCTATKOM U C N30BITKOM, BBITIOJHATH OIIEHKY YHCIIOBBIX BBIPAKCHHUI;



® [I0JIb30BATHCS OCHOBHBIMHU €IMHUIIAMH JUTHHBI, MACChl, BP€MEHH, CKOPOCTH,
miomaau, odbema; BbhIpakaTh 0OoJiee KPYMHBIE €IUHUIIBI Yepe3 Oosiee MEJKUe H
Ha00O0pOT;

® pemIaTth TCKCTOBBIC 3aJ]a4H, BKITIOUYAs 33/1a4d, CBI3aHHBIC C OTHOIICHUEM H C
MIPOTIOPIIMOHATILHOCTBIO BEIMYNH, TPOOSIMHU U TIPOIICHTAMU;

HCNMOJIb30BAaTh NPHOOpPEeTEeHHbIE 3HAHUSI W YMEHHS] B NPAKTHYECKOH
AeATeJIbHOCTH U MOBCETHEBHOM KM3HHU J1JI5:

® pCHICHHS HECJIOKHBIX MPAKTUYECKUX PACUYCTHBIX 3aJlady, B TOM YHCIE C
WCITOJIb30BAaHUEM TPHU HEOOXOJIMMOCTH CIPABOYHBIX MaTEPHANIOB, KaJIbKYJIATOPA,
KOMITBIOTEPA;

® VYCTHOW TIPUKUIKA W OICHKH pe3yjbTaTa BBIYUCIICHUH; TPOBEPKU
pe3yJIbTaTa BEIYUCIICHHS, C HCTIOJIB30BAHUEM PA3IMYHBIX IPHEMOB;

® UHTEPNpETAMA  PE3yJbTATOB PEHICHUS 3aJad C Y4eTOM OTpPaHUYCHHH,
CBSI3aHHBIX C pEAJIbHBIMU CBOMCTBAMHU paccMaTPUBAEMBIX MTPOIICCCOB U SIBIICHHIA.

Aure0Opa

YMmernb

® COCTaBJISITh OYKBEHHBIC BBIpAXKEHUS M (POPMyNBI IO YCIOBUSIM 3aj]ady;
OCYIIECTBJIATh B BBIpAXKEHUSIX M (HOPMyJax UYHMCIIOBBIC TMOJICTAHOBKH U BBIMOJHATH
COOTBETCTBYIOIIME BBIYUCICHUS, OCYLIECTBIATH MOJCTAHOBKY OJHOIO BBIPAXKCHUS B
Ipyroe; BeIpakath U3 (OpMyJI OJHY IEPEMEHHYIO YEPE3 OCTAIbHBIE;

® BBINOJHATh OCHOBHBIE JEUCTBUS CO CTENEHSAMM C LIEJIBIMU MOKa3aTEIsIMHU, C
MHOTOWIEHAMU U C airedpanyeckuMu JpoOsSMH; BBIMIOJNHATH  PA3IOKEHUE
MHOTOWJIEHOB HAa MHOXHUTEJH;, BBIOJHIATh TOXJIECTBEHHBIE IMpeoOpa3oBaHuUs
palMOHAIBHBIX BBIPAKCHUII;

® [PUMEHSATH CBOMCTBA apu(METHUECKHX KBaJpaTHBIX KOpHEW s
BBIYKMCJICHUSI 3HAYCHUW W TMPeoOpa3OBaHW YHCIOBBIX BBIPAXKEHHH, COJEpIKaIIUX
KBaJJpaTHbIE KOPHH;

e pelaTrh JMHEWHbIEC, KBAJIpaTHbIE YPAaBHEHUS U PalMOHAIbHBIE YPaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IBYX JJUHEUHBIX YPABHEHHI U HECIOKHbIC HEJIMHEWHBIC
CUCTEMBI;

e pelaTh JUHEUHBIE U KBaJpaTHbIC HEPABEHCTBA C OJHOM IEPEMEHHON U UX
CUCTEMBI;

® pemath TEKCTOBBIC 3a/layd alreOpanyeckKuM METOJO0M, UHTEPIPETUPOBATH
MOJIYYCHHBI Pe3yJbTaT, MPOBOJUTH OTOOp peHIeHUH, ucxons u3 (GOPMYITHPOBKH
3a7a4u;

e 1300pakaTh YMCIa TOYKAMU HA KOOPJIUHATHON TIPSIMOI;

® ONpeaeNsaTh KOOPAUHATA TOYKHM IUIOCKOCTH, CTPOUTH TOYKHU C 3aJJaHHBIMU
KOOpANHATaMU; H300pakaTh MHOXKECTBO PEIICHUI JIMHEHHOTO HEPABEHCTBA;

® pacrno3HaBaTh apu(PMETHUECKHE M TEOMETPUYECKHE MPOTPECCUU; PEIIaTh
3a/1aud ¢ MpUMEHEHUEeM (QOopMyJbl OOIIEro 4jieHa U CYMMBbI HECKOJBKUX MEPBBIX
YJIEHOB;



® HaxOJuTh 3Ha4YeHMs (PYHKLUUH, 33JaHHOU (opMyIioi, Tabnuuel, rpaguxkom
[0 €€ apryMeHTY; HaXOJUTh 3HAYEHUE apTyMEHTa M0 3HAYEHUIO (PYHKIMH, 3aJaHHOU
rpadukoM WiIn TabIuLeH;

® ONpeNeNsATh CBOWCTBA (PYHKIMU MO €€ rpaduky; IPUMEHITh rpapuyeckue
MIPEICTABIICHUS [IPU PEILIEHUN YPaBHEHU, CHCTEM, HEPABEHCTB;

® ONUCHIBATH CBOMCTBA U3YUEHHBIX (PYHKUHUN, CTPOUTH UX IpaduKu

HCIOJIb30BAaTh MNPHOOpPEeTEHHbIe 3HAHUSL W YMEHHMS B MPAKTHYECKOH
AeATeJIbHOCTH U MOBCEIHEBHOM KM3HHU 1JIf:

® BBINIOJIHEHHSI PACUETOB MO (hopMyiaM, cOCTaBIeHUE (POPMYII, BhIpAKAIOIINX
3aBUCUMOCTb MEXK]y pealbHbIMH BEJIMYMHAMU; HAXOXKIEHUS HYKHOH (OpMyJbl B
CIPABOYHBIX MaTepuaa;

® MOJEIHMPOBAHUE MPAKTHUUECKUX CUTYallMd M HCCIEAOBAHUS TMOCTPOCHHBIX
MOJIeJIEH ¢ MCIIOJIb30BAaHUEM allapaTa ajareopsl;

® ONUCaHUs 3aBUCUMOCTEN MEXIY buznuecKUMu BEJIMYMHAMU
COOTBETCTBYIOIIMMH (OpPMYJaMu TpPU HCCIECTOBAHUU HECIOXKHBIX MPAKTUUYECKUX
CUTYaLINH;

® UHTEpHpeTalnuu rpa@uKoB pealbHbIX 3aBUCUMOCTEN MEXKy BeTUYMHAMMU.

I'eomerpus

YMmernb

® [I0JIb30BaThCS TEOMETPUYECKUM SI3BIKOM [UJIi  ONMMCAHMS MPEIMETOB
OKPYXAaIOIIEro MUpa;

® pacrno3HaBaTh TIeOoMeTpudeckue (Qurypol, paznuyaTh UX B3aUMHOE
pacmoioKeHHe;

® 1n300paxkaTb reoMeTpuueckue (GUTypbl; BBITIOJHITH YEPTEKHU MO YCIOBHUIO
3a/1a4; OCYIICCTBIISATH MpeoOpa3oBaHue HUTyp;

® pacno3HaBaTh Ha YepPTEXkKaxX, MOJEISAX M B OKpPYXKawIllell o00CTaHOBKe
OCHOBHBIE TIPOCTPAHCTBEHHBIC TEJa, N300paXKaTh UX;

® B MPOCTEUIINX CIy4asX CTPOUTH CEUCHUS M PA3BEPTKH MPOCTPAHCTBEHHBIX
TEI;

® [IPOBOJUTH OIEpaIlMy HaJ BEKTOPaMH, BBIYUCISITH JJIMHY M KOOPIMHATHI
BEKTOPA, YIOJl MEK]ly BEKTOPAMU;

® BBIYHCIATh 3HAYCHUS TE€OMETPUYECKUX BEIWYWH (JJIMH, YIJIOB, TUIOMIAJICH,
00beMoB); B ToM umcie: g yrimos or 0° mo 180° ompenensats 3HaueHHs
TPUTOHOMETPUYECKUX (DYHKITHI 0 3aJaHHBIM 3HAYCHUSIM YTJIOB; HAXOIUTh 3HAUCHHUS
TPUTOHOMETPUYECKUX (DYHKIIMI MO 3HAYEHUIO OJTHOM W3 HUX, HAXOIAUTH CTOPOHBI,
VIIbI W TUIOMIAA TPEYTOJBHUKOB, JUIMHBI JIOMAHBIX, YT OKPYXHOCTH, TUIOIIAICH
OCHOBHBIX T€OMETpHUECKUX (GUryp u GUryp, COCTABICHHBIX U3 HUX;

® pemiaTh FTEOMETPUUYECKHUE 33/1a9M OMHMPAsICh HA U3yYECHHBIE CBOMCTBA (hUTYP
W OTHOIICHWA MEXAy HHUMH, TMPUMEHSS JOMOJTHHUTEIbHBIE IOCTPOCHUS,
anreOpanyecKuii U TPUrOHOMETPUUYECKUH armapar, CoOOOpaKeHUsi CHAMMETPUU;



® TIPOBOJUTH JIOKA3aTEIbHBIC PACCYXKACHUS MPU PEHICHUU 3a1ad, HCTOIb3Ys
W3BECTHBIC TEOPEMBI, 00HAPYKUBAsI BO3MOYKHOCTH ISl KX UCTIOJIB30BAHUS

® pemIath NPOCTEHIINE MITAHUMETPUIECCKUE 3a/1a4U B POCTPAHCTBE;

HCIOJIb30BAaTh NPHOOPEeTEeHHbIE 3HAHUSI W YMEHHS B NPAKTHYECKOH
AeATeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIsI:

® ONHMCaAHUS PEATBHBIX CUTYAIlUH Ha S3BIKE TCOMETPHH,

® pacyYeTOB, BKIFOYAIOIIMX MIPOCTEUIITHE TPUTOHOMETPHUUIECKUE (DOPMYIIBI;

® pCHICHHS TPUTOHOMETPUYECKHUX 3a/1a4 C UCIIOIh30BAHUEM TPUTOHOMETPHUH;

® pCHICHWE  TNPAKTHYECKUX  3a7a4, CBSA3aHHBIX C  HAXOXKICHUEM
TCOMETPUYCCKUX BEIUYMH (MCTOJB3YsS TPH HEOOXOJUMOCTH CIPABOYHUKU U
TEXHUYECKHUE CPEICTBA);

® [IOCTPOCHUE TCOMECTPUUYCCKUMH HWHCTPYMEHTaMU (JIMHEHKA, YTOIbHUK,
ITUPKYJIb, TPAHCTIOPTHD).

DJieMeHTBhl  JIOTHKH, KOMOMHATOPHMKH, CTATHCTHKM HW  TeOpHH
BEPOSITHOCTEM

YMmernb

e [IpoBOIUTH HECIIOKHBIC JTOKA3ATEIBCTBA, MTOYYaTh MPOCTCHIITNE CIICCTBUS
U3 W3BECTHBIX WJIM paHEe TOJYyUYCHHBIX YTBEPKJICHHMA, OIICHUBATH JIOTHYCCKYIO
NPaBWIBHOCTh PACCYXKIEHUH, WCIOJb30BaTh TPUMEPHl IS WUIFOCTPAllUH U
KOHTPIIPUMEPHI JIJIs1 ONIPOBEPIKEHUS YTBEPKACHHUIA;

® U3BIEKaTh MH(OpPMAIMIO, TMPEICTABIECHHYI0 B Ta0JMIAX, HA JUarpammax,
rpadukax; cOCTaBIsATh TAOJUIIBI, CTPOUTDH JUATPAMMBI U TpaduKy;

® pemarb KOMOMHATOpPHBIE 3aJayd MyTeM CHCTEMaTU4YecKoro mnepedopa
BO3MOKHBIX BAPUAHTOB M MCIIOJIB30BAHUEM MPABHII YMHOXKEHUS,

® BBIYHCIATH CPEHUE 3HAYCHUS PE3YIIbTATOB U3MEPEHHUIA,

® HAaXOAUTh 4YaCTOTy COOBITHS, WCIOJIB3YyS COOCTBEHHBIC HAOIOACHUS
TOTOBBIE CTATUCTUYECKHE JIAHHBIC;

® HAaXOAUTh BEPOSTHOCTU CIYYAMHBIX COOBITHI B MIPOCTEHIITUX CITyUasX;

HCNOJIb30BATHL NPHOOpPeTEeHHbIe 3HAHMS MW YMEHHUS] B TMPAKTHYECKOM
AeATeJIbHOCTH U MOBCEIHEBHOM KU3HU JJIsI:

® BBICTPAWBAHUS APTYMEHTAIIMHU TIPH JI0KA3aTEIbCTBE U B IUAJIOTE;

® pacno3HaBaHUA JJOTUYECKH HEKOPPEKTHBIX PACCYKICHUN;

® 3amKUCH MaTeMaTHYECKUX YTBEPHKICHUI, TOKAa3aTEeIIbCTB;

® aHaJM3a pealbHBIX YHCIOBBIX JAHHBIX, MMPEJCTABICHHBIX B BUJIC HATPaMM,
rpaukoB, TaOIuII;

® pCEHICHHsS] TMPAKTUYECKUX 3a7a4 B TIOBCEIHEBHOW M MPOQPECCHOHATBLHON
JESTETHPHOCTH C UCIIOJIH30BAHUEM JICHCTBUN C YUCIIAMH, IPOTICHTOB, JIJIMH, TUTOIIAICH,
00BEMOB, BpEMEHHU, CKOPOCTH;

e penieHHs YYeOHBIX U MPAKTUUYECKUX 33714, TPEOYIOMNX CHCTEMAaTHIEeCKOTO
nepebopa BapuaHTOB,;



® CpaBHEHHUs ILIAHCOB HACTYIUICHMSI CIy4YalHBIX COOBITHH, JJ OLEHKHU
BEPOSITHOCTU CIYyYaWHOTO COOBITUA B MNPAKTUYECKUX CHUTYyalHUsAX, COMOCTABIEHUS
MOJIEJIA C PEAIBHOMN CUTYaLIUEH;

® [IOHMMAaHUS CTATHCTUYECKUX YTBEPKIACHUM.

Coaepxkanue Kypca MaTeMaTHKH 5-9 Ki1accoB
Apugpmemuxa

HartypaabHblie yucia

Psn  warypanbHbix uucen. JlecaTuuHas 3amuch  HATypaldbHBIX — YHCE.
OxkpyrJieHre HATypaJIbHBIX YUCE.

KoopaunaTtHslii 1yy.

CpaBHenue HatypaiabHbIX uncen. CloXeHue U BEIYUTaHUE HATYpPaIbHbBIX YHCE.
CBoiicTBa CII0KECHUS.

YMHOXEHUE U JiejieHue HaTypaibHbIX yncesna. CBolicTBa YMHOXKeHUs. Jlenenue
c octaTtkoM. CTerneHb Yiciia C HaTypalbHBIM IMOKa3aTeIIeM.

JlenuTenu M KpaTHBIE HATypajdbHOro uwuciia. Hanbonbmimii oOmuil JeauTeNb.
Haumensiee obmee kpatnoe. [Ipusnaku nenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocThie u cocTaBHbIC UKcia. Pa3nokeHrue yncen Ha MPOCThIe MHOKUTEH.

Pemienrie TeKCTOBBIX 3a/1a4 apu(PMETHICCKUMHU CITIOCOOAMMU.

Apodu
OO6bIkHOBeHHBIE JpoOu. OCHOBHOE CBOWMCTBO Jpobu. Haxoxmaenue apodOu oT

yucia. Haxoxaenue dncna mo 3Ha4eHUIo ero Apoou. [IpaBunbHble ¥ HEMPABUIbHBIC
npobu. CMelaHHbIe YucIa.

CpaBHeHHEe OOBIKHOBEHHBIX APOOCH M CMEMIaHHBIX 4YHcel. ApudpMeTHuuecKue
JEUCTBUS ¢ OOBIKHOBEHHBIMU JAPOOSMU U CMEIIAaHHBIMH YHCIIaMHU.

Hecstuunble  apobu. CpaBHEHHE U OKpPYIJIEHHE JECATUYHBIX JIPOOEH.
Apudmernyeckue ACUCTBUSA C JeCATUYHBIMU npoOsmu. [lpukugku pe3yiabTaToB
Bbruncienuid. [IpeacraBnenne necatuyHod ApoOM B BUIE OOBIKHOBEHHOW IpOOU U
OOBIKHOBEHHON B BHUJE JECATUYHOW. DBecKOHEUHbIE MEepUOAMYECKHE IACCATUUHBIE
npobu. [ecarnanoe nmpuoOImKkeHne 0OBIKHOBEHHOU JIPOOH.

OtHomienune. [lponieHTHOE OTHOIIEHHE ABYX 4Hcel. Jlenenne yncna B JaHHOM
oTHomIeHNH. Macmraf.

[Tpomopmmsi. OcHOBHOE cBOMCTBO mpomopuuu. llpsamas wu  oOparHas
MPOTIOPIIMOHATLHBIE 3aBUCUMOCTH.

[Ipouentsl. Haxoxxnenue mpoueHToB OT umcina. HaxokneHue ywuciia mo €ero
MIPOIICHTAM.

Pemenue TekCTOBBIX 3a/1a4 apu(METHIECKUMHA CITIOCOOAMH.



PanuoHaabHbIE YHCIa

[lonoxwurenbHbIE, OTPULATENBHBIE YKciIa U Ynuciio 0.

[IpoTuBonoNO)HBIE yncaa. Monynp yucia.

[enbie uymcna. PanumonaneHble uymucia. CpaBHEHHE palMOHAIBHBIX YHCEIN.
Apudpmernyeckue NEUCTBUS C palMOHAIbHBIMM uyHciaMu. CBOICTBA CIOXKEHUSA U
YMHOKEHUS PAllMOHAIIBHBIX YUCEIL.

Koopaunatnas npsamasi. KoopauHaTHas miocKoCTb.

Beanuunbl. 3aBUCUMOCTH MEKIY BeJIUNYUHAMH

Enquuune! avHel, miomanm, oobeMa, MacChl, BpeMEHHU, CKOPOCTH.

[Ipumepsnl 3aBUCUMOCTEN Mexay BennunHaMmu. [IpencraBieHue 3aBUCUMOCTEN
B Bujie popmyi. Beruucienus no popmynam.

YuciioBbie M OYyKBEHHbIC BbIPAKeHHsI. Y PABHEHUA

UucnoBble BbIpaXKeHUs. 3HAYEHUE YUCIOBOTO BbIpaxkeHud. [lopsaaok aencTBuil
B UMCJIOBBIX BbhIpaxkeHUsX. bykBeHHbIe BbIpakeHus. Packpeitue ckoOok. [logoOHbie
ciaraeMble, IpUBeIeHHE NMOA0OHBIX ciaraeMbix. opmybl.

VYpaBuenus. Kopenb ypaBHeHus. OCHOBHBIE CBOWCTBa ypaBHeHUU. PemnieHue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

DJIeMEeHThI CTATHCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a7a4u

[IpencraBnenne MaHHBIX B BHJIE TaOJUI, KPYTOBBIX W CTOJIOYATHIX JHATPAMM,
rpaduKoB.

Cpennee apudmernueckoe. CpeqHee 3HAaUCHUE BEITNIHHBI.

CnyuaitHoe coObiTHe. J[OCTOBEpHOE M HEBO3MOXHOE COOBITHS. BeposTHOCTH
CIIy4aliHOTO COOBITHS. Perenre KoMOMHATOPHBIX 3a/1a4.

I'eomeTpuueckue purypoi. 3mepenusi reomeTpuyecKUX BeJUIUH

Otpesok. Iloctpoenue orpeska. [{nuHa oTpeska, jomaHol. M3MepeHue MJIMHBI
OTpe3Ka, MOCTPOEHUE OTpe3Ka 3aJaHHOM IiuHbl. [lepuMerp MHOrOyroJIbHUKA.
[Inockocte. Ilpsmas. Jlyy.

Yron. Bune! yrios. I'pagycHas mepa yria. M3mepenne u mocTpoeHue yrios C
[IOMOILBIO TPAHCTIOPTHUPA.

[Ipsmoyroneuuk. Kanpar. Tpeyronbuuk. Bunbsl TpeyroabHukoB. OKpyKHOCTh
u Kpyr. [InuHa okpyxxHOCTH. HYHcCIno 7.

PaBenctBo ¢uryp. [lonstue u cBoiicTBa miomaau. [lnomans npsiMoyroiasHUKA
u kBajaparta. [Inomans kpyra. Ock cummeTpun GUTypHI.

Harnsnaeie mpencraBieHus O MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJBHBIN
napajienienunen, KyO, NHpaMuia, IWIMHIAP, KOHYyC, Immap, cdepa. I[Ipumeps
pa3BEpPTOK MHOTOIPAHHUKOB, UWIMHApa, KoHyca. lloHsTue u cBolicTBa 00BEMA.
O0BeM NpsAMOYTOJIBHOTO Mapalijieienuneaa u Kyoa.

B3anmHoe pacrnonokeHne JByX NOpsAMbIX. lleprneHIuKyJspHBIE MpSIMBIE.
[TapannenbHbie OpsIMBIE.



OceBas u LEeHTpaIbHasl CHMMETPHH.
MareMaTnKa B HCTOPUY€CKOM Pa3BUTHH

Pumckas cucrema  cuucieHusd. [lo3MLIMOHHBIE  CUCTEMBI  CUMCIICHHS.
O603nauenne uudp B peueit Pycu. Ctapunusie Mepsl JIMHbL. BBenenne metpa Kak
equHuIpl JuIMHBL. Mertpuueckas cucrema mep B Poccuu, B Espome. Hcropus
dbopmupoBaHusi MaTeMaTU4YEeCKUX CUMBOJIOB. IpoOu B BaBunone, Erunte, Pume, Ha
Pycu. OtkpbiTHEe necaTHYHBIX ApoOeil. Mup mnpocTbix yucen. 30J0TOE CEUYECHHE.
Hucno Hyib. IlosBieHne OTpULIATENBHBIX YUCEIL.

Anzeopa
AJire0panyvecKue BbIPaKeHUs

BykBeHHble BbIpakeHUsl (BBIPAKECHHS C NepeMeHHbIMU). UucioBoe 3HaUeHHE
OYKBEHHOTO BbIpakKeHHUs. JlONMyCTUMBbIE 3HAYCHUS TMEPEMEHHBIX, BXOISANIUX B
anreOpanyeckue BbIpakeHHS. [loJcTaHOBKA BBIPAKCHHH BMECTO TIEPEMEHHBIX.
PaBencTBO OyKBEHHBIX BbIpaKeHUU. TOXIECTBO, J0OKA3aTEIbCTBO TOXJIECTB.
[IpeobpazoBaHue BBIPAKCHHIA.

CgolicTBa cTemeHel ¢ 1enbIM Toka3zateneM. Muorousnensl. CroxkeHue,
BBIUMTAHUE, YMHOXEHUE MHOTOWIECHOB. DOpMyJbl COKpAIIEHHOTO YMHOXXECHUS:
KBaJIpaT CyMMBI KBaJIpaT pa3HOCTHU, KYO cymmbl u Kyo paznocmu. Oopmyia pasHOCTU
KBaAPATOB, popMynbl cymMmul Ky008 u paznocmu Ky608. Pa3znoxxeHrue MHOTOWICHA HA
MHOXUTENH. KBaapaTHbId TpexuieH. BuldeieHue noiHo2o Keaopama 6 KeaopamHom
mpexunene. Teopema Buera. PazimoxxkeHue KBagpaTHOTO TpeX4jCHA Ha JIMHEUHBIC
MHOKUTEJIM. MHOrO4WIeHbl ¢ OAHON mnepemeHHo. CrteneHb MHorouseHa. KopeHb
MHOTO4JIEHA.

Anrebpanueckas n1poods. Cokpamienue apooeit. [leficTBus ¢ anredpandecKuMu
TPOOSIMHU.

PanonanbsHbie BbIpakeHHMs W HUX TpeoOpa3oBaHus. CBOWCTBA KBaJIpaTHBIX
KOpHEW U UX IPUMEHEHHE B BBIYUTAHUSIX.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ ogHoU nepemeHHon. Kopens ypaBHeHus. JInHeiHOE ypaBHEHHUE.
KBagpatnoe ypaBHeHue, ¢opMmyia KOpHEW KBaJpaTHOTO YypaBHEHus. Pemienue
palMOHANBHBIX ypaBHEHUH. [IpuMepsl pelieHuss ypaBHEHUW BBICIIMX CTEIECHEU:
METO/Ibl 3aMEHBI IEPEMEHHOM, PA3JIOKEHUE HA MHOKUTEIH.

VYpaBHeHHe ¢ JAByMsI NEPEMEHHbIMH; pelnieHue cucteMbl. Cucrema JBYX
JVMHEMHBIX YpPaBHEHUM C JBYMs [IE€PEMEHHBIMHU; PEIICHUE IOJACTAHOBKOW H
anreOpanyecKuM CJIOKEHHEM. Y PaBHEHHE C HECKOJbKHUMU NepeMeHHbIMU. [Ipumepsl
pELICHUsI HEIMHEWHBIX cUCcTeM. [IpuMepsl peleHnst ypaBHEHHUH B LIEJIBIX YHCIIaX.



HepaBencrBo ¢ onHout mnepemeHHo. Pemenue HepaBeHcTBa. JIMHEWHBIE
HEpPAaBEHCTBA C OJHOM IEPEMEHHOW M UX cucTeMbl. KBaapaTHble HEpaBEHCTBA.
IIpumepwl pewienus OpoOHO-PAYUOHATILHBIX HEPABEHCME.

UucnoBele HEpPABEHCTBA M HX CBOWCTBA. JlokazamenbCmeo UUCLOGbIX U
aneebpauyeckux HepageHcms.

[lepexon ot cioBecHOU (HOPMYITUPOBKU COOTHOIICHUN MEXIY BEIWUYMHAMH K
anredpanueckoi. Pemenue TeKCTOBBIX 3a/1ay alnredpandyeckum CrocoOoM.

Yuc0BblIe MOCJI€10BATEILHOCTH

[lonsiTue mocnenoBareabHOCTH. ApudMeTHYECKass U TeoMeTpuYecKas
nporpeccun. Dopmysnsl oOuiero uwieHa apupMETUYEeCKO U TreoMeTpUuyYecKOon
OpOrpeccuif, CyMMbI TMEPBBIX HECKOJbKHX  YJIEHOB  apU(METUYECKOH U
reOMETPUUYECKOM IPOrPECCU.

Ci10HBIE IPOLICHTBHI.

YucaoBble QyHKIHH

[Tonsitue ¢ynkmuu. O6nacte onpenencHus (yHkiuu. CrocoObl 3amaHus
¢ynkuuu. I'paduk dyHKIMU, Bo3pacTaHue W yObIBaHME (DYHKUMH, HAUOOJbIIEE U
HauMeHblIee 3HaUeHUs] QYHKIMHU, HYyIU (QYHKIUU, POMEKXYTKH 3HAKOTIOCTOSHCTBA.
Urenue rpadukoB ¢ yHKITUH.

OYHKIMY, ONHCHIBAIOIINE TNPIMYI0 U OOpaTHYK MPOMOPIMOHAIBHYIO
3aBUCUMOCTH, UX rpaduku. JIuneinas GpyHkuus, ee rpa@uk, reOMETPUIECKUN CMBICI
koddduimentoB. ['unepboma. Kpaaparwunas ¢yskuus, ee rpaduk, mnapadora.
Koopnuuatel BepmmHbl Mapaboiibl, ochb cuUMMeTpuu. Cmenenuvie @yHKyuu c
HamypaivHbiM noxasamenem, ux epaguxuy. I'pabuku QyHKIMIA: KOPEHb KBaIPATHBIM,
KOpeHb KyOwmuecKkuid, Moaynb. Mcnonb3oBaHue TpadukoB (DYHKIUMHA I8 pelIeHUs
YPaBHEHUHN U CUCTEM.

[Tpumepsl Tpaduueckux 3aBUCUMOCTEH, OTpaXKAIOIIUX peajbHbIE MPOIECCHI:
Kosie0aHue, MoKa3aTeIbHbBIN POCT; YUCA08ble PYHKYUU, ONUCHIBAIOWUE DU NPOYECCHI.

[MapannenpHbld TIEpeHOC TpaduKa BIOJIb OCEH KOOPAWHAT W CUMMEMpPUs
OMHOCUMENILHO OCell.

Koopannarsl

N300pakeHne Ymcen TOYKAMU KOOPAWMHATHOW mTpsMoid. [eomeTpudeckuii
CMBICIT MOJYJSl yucia. YHCIIOBBbIE MPOMEXYTKH: UHTEPBAI, OTPE3OK, JIyd. DPopmyna
paccmosnusi MedxHcoy MmouKamu KOOPOUHAMHOU NPSAMOLL.

JlekapTOoBbl KOOpPAMHATBHI HA IUIOCKOCTH; KOOpAHMHAThl TOukd. KoopauHatel
cepeauHbl oTpe3ka. Dopmyna pacCTOSIHUS MEXAY JBYMS TOYKAMH ILIOCKOCTH.
VYpaBHeHUE TPSAMOH, YriaoBoW KOIPGUIIMEHT NPSAMON, YCIOBHE NapaiIeIbHOCTH



NpSMBIX. YPaBHEHHE OKPYKHOCTH C IICHTPOM B Hadaje KOOPAMHAT U 8 1000l
300aHHOU MOYKe.

I'padpuaeckas maTEpHIpETAIlNS YPAaBHEHUH C IBYMS IEPEMEHHBIMHA M UX CUCTEM,
HEPABEHCTB C ABYMS NIEPEMECHHBIMU U UX CHCTEM.

I'eomempus

IIpocreiimue reoMmerpuyeckue GpUIrypsl

Touka, nmpsimMasi. OTpe3oK, ayd. Yroa. Bunsl yrnoB. CMexHbIE U BEPTUKAJIBHBIC
yIiibl. bUccekTpuca yria.

Ilepecexkaromuecs U napajuiesbHble IpsMble. llepneHauKyIspHbIE MpsMBIE.
[Ipu3naku mnapayenpHOCTH  NpAMBIX. CBOWCTBAa  NApajuIENbHBIX  MPSMBIX.
[leprieHAUKYIISIp M HAKJIIOHHAS K IIPSMOM.

MHOroyroJibHuKHU

TpeyronbHuku. Buabsl TpeyronbHUKOB. Meauana, OWCCEKTpuca, BBICOTA,
cpenHss JMHUS TpeyrojibHuKa. [Ipu3Haku paBeHCTBA TpeyrojbHUKOB. CBOWMCTBA U
NpU3HAKU paBHOOEIPEHHOro TpeyrojibHuKa. CepeMHHBIA MEePIeHIUKYISp OTpe3Ka.
CymMma yrimoB TpeyroiibHUKAa. BHemHWe yribl TpeyrojibHUKa. HepaBeHCTBO
TpeyroibHuKa. COOTHOLLIEHHS] MEXAY CTOPOHAMU U yriaMu TpPEyrojbHUKa. Teopema
[Tudaropa.

[lono6ubie TpeyronbHukU. llpu3Haku 1MOAOOUS TPEYroOJIbHUKOB. TOUKH
nepeceueHrss  MeJauaH, OHCCEeKTPUC, BBICOT  TPEYroJbHUKA,  CEPEAUHHBIX
NEPICHIUKYISIPOB CTOPOH TpeyroyibHUKa. CBONCTBO OMCCEKTPHCHl TPEYTrOJHHHUKA.
Teopema @aneca. MeTpudecKue COOTHOIICHUS B MPAMOYTOJIBHOM TPEYTOJbHUKE.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOr0 yria MPsSMOYTOJIbHOIO TPEYroJbHHUKA
u yriioB ot 0 7o 180. @opmyiibl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC
OIHOTO WU TOTO e yria. PemieHune TpeyroiabHUKOB. TeopemMa CHHYCOB M TeopeMa
KOCHHYCOB.

YeThIpEXYTrOIbHUKH. [Tapayterorpamm. CaoiicTBa 51 IIPU3HAKU
napaenorpamma. [lpssMmoyronsHuUK, poM0O, KBaapaT, WX CBOMCTBA M MPU3HAKU.
Tpanenus. CpenHsisi IMHUS TpanelUy U €€ CBOMCTRA.

MHoroyroyibHUKUA. Beimykible MHOroyroiabHuKM. CymMMa yYIJIOB BBIITYKIIOTO
MHOTrOyTOJIbHUKA. [[paBUIbHBIE MHOTOYTOJIBHUKM.

OxpyxHOCTH U Kpyr. I'eoMeTprueckue nocTpoeHust

OKpyX HOCTh M Kpyr. DJIEMEHTbl OKPYXKHOCTH U Kpyra. LleHTpaibHble U
BOMCaHHbIe yrubl. KacarenbHas K OKpYXXKHOCTM M €€ cBoOWCTBAa. B3aumHoe
pacmoJIOKEHHE NPSMOM W OKpYKHOCTH. OnucaHHas W BIHCAHHAs OKPYXHOCTH



TpEyrojibHUKa. BriMcaHHble ¥ ONMCAaHHBIC YETBHIPEXYIOJBHUKH, HUX CBOWCTBA U
IpU3HaKu. BrincanHeie ¥ ONUCaHHBIE MHOTOYTI'OJIbBHUKMU.

I'eomerpuueckoe mecto Touek (I'MT). CepeariHHBIN NEPHEHAUKYJIISAP OTPE3Ka U
ouccektpuca yria kak [MT.

['eomeTprueckne mOCTpOEHUs LUPKYJIEM M JMHEHMKOHM. OCHOBHBIE 3aJaud Ha
IIOCTPOEHUE: TOCTPOCHUE YyIUIA, PABHOIO [JaHHOMY, IIOCTPOCHHUE CEPEAUHHOIO
NEPIICHAUKYJIAPA [JaHHOTO OTPE3Ka, IIOCTPOCHUE MPSIMOM, IPOXOIAIIEH uepes
JAHHYI0O TOYKY M TEPHEHIAUKYJISIPHON AaHHON NPsIMOM, MOCTPOEHUE OUCCEKTPHUCHI
Jna”HHoro yria. IloctpoeHue TpeyrojibHUKA 1O 3aJaHHbIM diemeHTaM. Meron I'MT B
3a71ayax Ha IIOCTPOECHUE.

N3mepenne reoMeTpHYeCKNX BeJTHINH

JlnuHa otpeska. PaccrosiHue Mexay AByMsl TOYkaMu. PaccTosHue OT TOYKH /10
npsiMoid. PaccrosiHre Mexay napauieTbHBIMU TPSIMBIMH.

[lepumeTp MHOTOYTOJIBHUKA.

JlnnHa OKpYy>KHOCTH. J[JIMHA YT OKPYKHOCTH.

I'pagycHas mepa yrina. BenmnanHa BMcaHHOTO yria.

[TonsTHs TIOmMIATW MHOTOYrONbHUKA. PaBHOBenukue ¢urypbl. HaxoxmeHue
TUTOIIAIU KBaJparta, MpsMOYroJbHUKA, TapauieJIorpaMMa, TPEeyroJIbHUKA, TPaIeuy.

[lonsatne mmomann kpyra. Ilmomane cektopa. OTHOIIGHHE TUTOMIAICH
o100HBIX Puryp.

JlekapTOBbIe KOOPAMHATHI HA IVIOCKOCTH

Q@opmMmyna pacCTOSHMS MEXAy JAByMs Toukamu. KoopauHatel cepenuHbl
oTpe3ka. YpaBHeHHE (UTYpbl. YPaBHEHHS OKPYXKHOCTH M TIPSAMOH. YTJIOBOM
K02 PUITUEHT MPSMOH.

BexkTopsl

ITonstTue BekTtopa. Moaynb  (miumHa) BekTopa. PaBHBIE  BEKTOPHI.
Konnuneapusie BekTopbl. Koopaunatel Bektopa. CiiokeHHE U BHIYUTAHHE BEKTOPOB.
YMHOXkeHHe BekTopa Ha uucio. CkanspHoe mpousBesieHre BeKTopoB. Kocunyc yrna
MEK]y IBYMSI BEKTOPAMHU.

I'eomeTpuyeckue npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu (urypsl. JIBuxenue urypel. Bumsl aBumxeHus
burypsl: mapaieIbHBIM TMEPEHOC, OCeBas CHUMMETPHS, IICHTpajbHAas CUMMETpHS,
nmoBopoT. PaBubie Gurypsl. ['omoteTns. [lomobue puryp.

DJIeMeHTbI JIOTUKH

Onpenenenue. AxkcuoMbl U Teopembl. JlokazaTenbcTBO. [[0Ka3aTeabCTBO OT
npotuBHoro. Teopema, oOpatHast naHHod. HeoOxoaumoe M J10CTaTOYHOE YCIIOBHUSI.
VYnorpebieHne JOruueckux CBA30K eciu..., mo ..., mo2oa u moabKo mozod.



I'eoMeTpus B HCTOPUYECKOM Pa3BUTHH

N3 uctopun reomerpun, «Havana» EBkiuna. Mctopusa nstoro nmocrynata EBknuaa. Tpuronomerpuss — Hayka 00

HU3MCPCHUHU TPCYTOJILHUKOB. HOCTpOeHI/Ie IMPaBHUJIbHBIX MHOI'OYI'OJIbHUKOB. Kaxk 3apoaniaCb UACA KOOpJAUHAT.

H.U. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.

IIpumepHoe TeMaTH4YecKoe IVIAHMPOBaHMeE. MartemMaTHKa. 5 KJjace
{ BApUAHT. 5 JacoB B HEJICITIO, BCETO 175 JacoB
Ho
Me KosnyectBo
p 4acoB
na Conepxanue XapakTepucTuKa OCHOBHBIX BH/I0B AEATEeNLHOCTH Y1eHHK
par y4eOHOro MarepuaJjia (Ha ypoBHe y4eOHBIX AeHCTBHI)
pa I I
pa
I'nasa 1
20 23
HartypaJjbHble ynciaa
1 Psn natypanpHbIX 2 2 | Onucvlgamsb CBOMCTBA HATYPAJIBHOTO psAna. UNTaTh U 3aMKUCHIBATh HATYPAJIbHBIC
qucesn qyucia, CpaBHUBATh U yIOpAI0YUBATH uX.
2 Hudpsr. 3 3 | Pacno3nasambs Ha 4epTEXKax, PUCYHKAX, B OKPYXKAKIIEM MHUpPE OTPE3OK,
JlecaTruHas 3aMuch npsIMyI0, JIy4, IUIOCKOCTh. [IpuBOAMTH mpumepsl Mojeneil 3tux duryp.
HATypaJIbHbIX YHCEII H3mepame ninvHbl OTpe3koB. CTpPOUTH OTPE3KH 3aJaHHOM [JuHBL Pemath
3 | Orpesok 4 5 | 3amauM Ha HAXOXKJIECHUE JJIMH OTPE3KOB. BhIpaxaTh OJHU €IMHULBI JJIMH YEPE3
4 | IL1ockocTs. 3 4 | npyrue. [IpuBoauTh mpuMepbl MPUOOPOB CO MIKATAMM.
[Tpsimas. Jlyu Cmpoums Ha KOOPAUHATHOM JIy4Ye€ TOUKY C 33/IaHHON KOOPJIMHATOU, ONIPEAEIISATh
5 [kamna. 3 3 KOOpAWHATY TOYKU

KoopannaTHbIi 1y4




6 | CpaBHeHue 3 4
HATypaJbHBIX YUCEII
IloBTOpEHUE N 1 1
CHUCTEMaTU3ALIN
yueOHOro MaTepuaia
KontponbHas 1 1
pabora N2 1
I'naga 2
CJiokeHue U BbIYUTAHHUE 33 38
HATYPAJbHBIX YHCEJI
7 | CnoxeHue 4 S5 | opmyruposams CBOWUCTBA CJIOXKEHHS W BBIUUTAHUS HATYpPaJIbHBIX YHCEII,
HaTypaJbHbIX YUCEIL. 3alUChIBATh ATU CBOWCTBA B Buje Gopmyi. [IpuBOIUTH MpUMEpPHl YUCIOBBIX
CBolicTBa CI0XKEHUS U OyKBEHHBIX BbIpakeHHH, (opmyn. CocCTaBiATh YHCIOBbIE U OyKBEHHBIE
8 | Briunuranue 5 6 | BbIpaXKEHUs o YCJIIOBHUIO
HaTypaJbHbIX YUCEI 3agaun. Pemiate  ypaBHEHHMS Ha  OCHOBAaHUM  3aBUCUMOCTEH  MEXIY
9 Yucinoseie u 3 3 | KOMIIOHEHTaMH JAEWUCTBUI CIIOKEHUS Y BBIUYMTAHUA. PelaTh TEKCTOBBIE 3a7]a4H C
OyKBEHHbBIC IIOMOIBIO COCTaBJICHUS YpaBHEHUH.
BBIPAKECHMUSI. Pacnoznasams Ha yepTexax U PUCYHKAX YTIJIbl, MHOTOYTOJIbHUKH, B YaCTHOCTH
DopMyJIbI TPEYTrOJIbHUKH, PIMOYTOJIbHUKHU. Pacro3HaBaTh B OKPYKAIOIIEM MUPE MOJAEIH
KontponsHas pabota 1 1 | oTux buryp.
N2 2 C moMouipl0 TpaHCIOPTUPA U3MEPATH I'PAAYCHBIE MEPHI YIIIOB, CTPOUTH YIJIbI
10 | YpaBHenue 3 4 | 33JaHHOM TIpajyCHOW Mepbl, CTPOUTh OHMCCEKTPUCY JAHHOIO  YIJa.
11 | Vromr. OGosnauenue 2 o | Kimaccuduuumposats yriel. KnaccuduuuposaTs TpeyronbHUKH 1O KOJIUYECTBY
YIIIOB PaBHBIX CTOPOH M MO BHUJIaM HX YrioB. ONUCHIBATH CBOWCTBA MPSIMOYTOJIbHUKA.
12 | Bums! yrios. 5 5 | Haxooums ¢ momompio (GopMyl NEPUMETPBI NIPAMOYTOJbHHMKA M KBAIpara.
V3MepeHue yIioB Pemats 3371841 Ha HAXOXK/EHHE NEPUMETPOB NPAMOYIOIbHHKA M KBAJpaTa,
13 | MHOrOyroJab5HHKHY. 2 3 | TpaiycHon Mepel YTIOB.
PagHbie GuUrypsr Cmpoums JOTUYECKYIO0 LEMOYKY PpaCCYyX JIEHUM, COMOCTABISATh MOJYYEHHBIN
14 | TpeyrombHuK u ero 3 4 | pesymbrar c YCIIOBUEM 3a7a4u.




BU/IbI Pacnosznasams purypsl, uMeroIe OCb CAMMETPHH.
15 | [IpAMOyTONbHUK. 3 3
Ochb cummeTpun
burypel
IloBTOpEHUE N 1 1
CUCTEMAaTHU3alIUs
yuyeOHOro mMaTepuasna
Konrtponwnas pabota 1 1
N2 3
I'nasa 3
YMHOXKeHUe U 1eJIeHue 37 45
HATYPAJbHBIX YHCe
16 | YMHOX)eHHe. 4 S5 | @opmyruposams CBONCTBA YMHOXEHUS M JIEJICHUS HATYpaJbHBIX YHCEI,
[lepemecTuTenbHOE 3anuckIBaTh 3TH CBOWCTBA B BUje ¢opmys. Pemars ypaBHEHUS HA OCHOBaHUU
CBOMCTBO YMHOXEHHUS 3aBUCUMOCTEM  MEXIy  KOMIOHEHTaMH  apU(PMETHUYECKUX  JICHCTBHIA.
17 | CoueraTenpHOE U 3 4 | Haxooums OCTaTOK TIpU JIeJICHUU HaTypalbHbIX uncen. [lo 3amaHHOMY
pacnpenenuTeNIbHOe OCHOBAaHUIO W TIIOKA3aTeNIl0 CTENEHH HAaxOIWTh 3HAYEHUE CTEIEHU YHCIIA.
CBOICTBA YMHOKEHUS Haxomute miomanu mnpsMOyroibHUKAa M KBajapaTa € TMOMOIIbIO (PopMyIL
18 | llenenue 7 8 | Bepaxatb OHU €IMHHULIBI TJI0IIA 1 yepes JpyTHE.
19 | Jlenenue c octaTkomM 3 3 | Pacno3nasams Ha 4depre)kax M PHUCYHKaX MPSMOYTOJIbHBIM Mapajuielieune,
20 | CremneHp yncia 2 3 nupaMuay. Pacrio3HaBaTh B OKpY)KAIOIEeM MHPE MOACHH J3THX (Quryp.
KonTtponsHas pabora 1 1 | M3oOpaxaTh pa3BEPTKU MPSMOYTOJBHOIO Tapajulesienunena U MUPAMHUJIbL.
Ne 4 Haxooumwv 00bEMBI MPAMOYTOIBHOTO TMapajuieNienuIea U Kyda ¢ MOMOIIBIO
21 | Ihnomans. Ihiomas 4 5 | Gopmyn.  BepaxaTre  OOHM  €IMHUIBI o0béma  uepe3  ApyTHe.
MPSMOYTONBHUKA Pewiamb xoMOMHATOPHBIE 337291 C TTIOMOIIIBIO ITepedopa BapUAHTOB
22 | [IpsMoyronbHbIH 3 4

MapaJuICIICIIMIICH.




ITnpamuna

23

O0BéM
PSIMOYTOJIBHOTO
napasuieseumne/1a

24

KomMOunaTopHsbie
3a]a4u

IToBTOpEHUE 1
CHUCTEMAaTU3ALIN
y4eOHOro MaTepuaa

KonTtponbsHas pabota
N2 5

I'naea 4

OO0bIKHOBEHHbBIE IPO0OH

18

20

25

ITonsTHE
OOBIKHOBEHHOM ApoOH

26

[IpaBuiibHBIE U

HENPaBUIbHBIE APOOH.

CpaBHeHue apooei

27

CrnoxeHue u
BBIYMTaHUE JPOOCH ¢
OJMHAKOBBIMH
3HaMEHATEIAMHU

28

JHpoOu u nenenue
HaTyPaIbHBIX YUCEI

29

CMenragHpie YUciaa

Pacnosnasams 0OBIKHOBEHHYIO IpOOb, MpaBUIbHBIC W HEMPABHIBHBIC APOOH,
CMEIIaHHbIC qHCIa.
YuraTh M 3aNUCHIBaTh OOBIKHOBEHHBIE JIPOOU, cMelIanHbie yncia. CpaBHUBATH
OOBIKHOBEHHBIE ApOOM C paBHBIMH 3HamMeHaTelssMH. CKIaIbIBaTh M BBIYUTATH
OOBIKHOBEHHBIE JpoOW C paBHBIMH 3HaMeHaTelsiMH. [IpeoOpa3oBBIBATH
HEeTMPpaBWIBHYID  ApoOb B CMEIIAHHOE  YHCIO,  CMEIIAHHOE  YHCIIO
B HEMIPABWIBHYIO JpoOb. YMETh 3amuChiBaTh pe3yjibTaT JEJCHUS ABYX
HATypaJIbHBIX YMCEN B BUJIE€ OOBIKHOBEHHOM JIPOOH.

[ToBTOpEHUE M
CUCTeMAaTH3aINS
y4eOHOTO MaTepuaa

Konrtponbnas pabota




N2 6

TI'naea 5

JlecsiTHYHBIE Apo0H

48

55

30

IIpencrasnenue
0 JIECSITUYHBIX APOOSX

31

CpaBHenue
JNECATUYHBIX IpoOei

32

OKpyriieHHE YHUCEN.
[Tpuknaxu

33

Crnoxenue u
BBIUUTAHUE
JECATUYHBIX IpoOeH

KonTtponbsnas pabora
Ne 7

34

YMHOXKEHHUE
NECATUYHBIX TpoOeit

35

JleneHue AeCATUYHBIX
npooeii

Kontponbshas pabora
N2 8

Pacnosznasams, untath U 3anuceiBaTh AecsITHUUHbIE OpoOu. HaszbiBaTh pas3psiibl
JECATUYHBIX 3HAKOB B 3alHMCH JAECATHUHBIX JpoOeid. CpaBHUBATh JECATUYHBIE
npobu. OKpyrasTh AECSITHUYHbIE IpoOM M HATypalilbHble 4ucia. BBIMONHATH
NPUKUIIKY

pe3yJbTaTOB  BBIUMCIICHHIA.
JNECATUYHBIMU POOSMHU.
Haxooumw cpennee apudmeTrueckoe HECKOJIBKUX uncen. [IpuBoauTh npumepsl
CPEAHUX 3HAYCHHMI BEJIWYMHBIL. Pa3bACHATH, UYTO TaKOE€ «OIHWH IPOLICHT».
[IpencraBnsTh TPOLEHTHI B BUJE NECATUYHBIX APOOEH U JleCATUYHBIE APOOH B
BU/JIE€ MPOLEHTOB. HaX0AUTh IPOLIEHT OT YKCIIa U YUCIIO MO €r0 MPOIEHTaM.

BreimonHsaTs apI/I(i)MeTI/IIIGCKI/Ie ﬂeﬁCTBHH Haza

36

Cpennee
apupMeTHIECKOE.
Cpennee 3HaueHUE
BEJTUYHHBI

37

IIpoueHTBL.
Haxoxnenue
MPOLIEHTOB OT YUCJIA

38

Haxoxnenue yncia
10 €Tr0 MPOIEHTaM




IloBTOpEHUE N 2 2
cUCTeMaTH3alus
y4eOHOro Marepuasa
KontponbHas pabota 1 1
N2 9
IToBTOpEHUE
U CHCTEeMATU3AUA 19 29
y4eOHOro MaTepuaJjia
YnpaxxHeHus 18 28
JUIsl TOBTOPEHUSI Kypca
S KJacca
1 1

KonTponbHas pabora N2 10




IIpuMepHOe TeMaTHUYecKOe IIaHUPoBaHue. MaTemaTuka. 6 KJjacc
(I BapuaHT. 5 yacoB B HeJEII0, BCETro 175 4acon)

Hom
ep
nap Konanuect XapaKkTepuCTHKA OCHOBHBIX BUIO0B /IeATEIbHOCTH
Conepxanue yueOHOro MaTepuaJia 9 N
arpa BO 4aCOB (Ha ypoBHe y4eOHBIX AeficTBHI)
pa
I I
I'nasa 1 17 29
JeJIMMOCTh HATYPAJbHBIX YHCeJI
1 \ Jlenurenu u KpaTHbIE 2 3 | opmynuposams onpeneneHus MOHATHI: IEIUTETh, KPaTHOE,




2 [Tpusnaku nenumoctu Ha 10, Ha 5 1 Ha 2 3 3 | cOCTaBHOE YMCJIO, OOIIUH JeJINTEIIh, HAUOOIBIIHNI OOIIHUH e
3 IIpu3Haku nenumocTy Ha 9 1 Ha 3 3 4 | mpocThle yncia, o0lee KpaTHoe, HauMeHbIIee 0011ee KpaTHO
4 [IpocThie U cOCTaBHBIEC UHCIIA 2 3 | meaumoctn Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
5 HawnGompimii o01muil JeIUTeNb 3 4 | Onucvieamo paBUiIa HAXOXKJIEHUS HAMOOJBIIIETO OOIIETO JIe7
6 Hanmenbiiee oblee KpaTHOE 3 4 | HauMeHnblnero obmiero kpatHoro (HOK) Heckonbkux unces, |
KonTponsHas pabora N2 1 1 1 | HaTypaJbHOIO YMCja Ha IMPOCThIC MHOXUTECIIN
I'naga 2
38 | 47
OObIKHOBEHHbBIE IPO0OH
7 OcHOBHOE CBOMCTBO JIpoOuU 2 3 | @opmynuposams onpeaelieHns MOHATUI: HeCOKpaTUMas Jpol
8 Cokpaiienue apooei 3 4 | 3HaMeHaTesb ABYX Jpobeit, B3auMHO oOpaTHbIe yncia. [Ipume
9 [IpuBenenue apodeit k ooOEMy 4 5 | cBOMCTBO ApoOM aJisi cokpatuenus apodeit. [IpuBonuts qpodu
3HameHateno. CpaBHeHUE Apobeit 3HameHaTtenn0. CpaBHUBATh OOBIKHOBEHHBIE IpoOU. BhIMoHs
10 | CioxxeHue U BIUUTaHHUE Apo0Oeit 5 5 | apudmernyeckue 1eUCTBUS HaJ OOBIKHOBEHHBIMHU JAPOOSIMHU.
KonTponsHas padora N2 2 1 1 | Haxonute ApoOb OT YKClIa U YHUCIIO MO 3aJaHHOMY 3HAaYEHUIO
11 | Ymuoxenne apo6eit 5 6 | IIpeoOpa3oBbIBaTE OOBIKHOBEHHBIE APOOH B JecaTudHbIe. Hax
12 | HaxoskeHue Ipo6u oT uncia 3 4 | JECATUYHOE NPUOIIKEHHE OOBIKHOBEHHOM IpOOH
KonTponwsnas padora N2 3 1 1
13 | B3aumHo oOpatHbIe YKcIia 1 1
14 | Jlenenue npobGeit 5 6
15 Haxosxaenue yncia mo 3HaYEHUIO €ro Apoou 3 4
16 | IIpeoOpazoBanue OOBIKHOBEHHBIX IpoOei B 1 2
JIECSITUIHbIE
17 | beckoHeUHBIE NEPUOANYECKUE IECATUYHBIC 1 2
Ipobu
18 | lecsatuunoe mpuOIMmKEeHHE OOBIKHOBEHHOM 2 2
apoou
KonTtponwsnas padora N2 4 1 1
I'naga 3 28 | 35




OTHOLICHUSA U PONIOPLMH

19 OTtHomeHus 2 3 | opmynuposams onpeneneHus MOHATHI: OTHOLIEHUE, MPOTIO]
20 [Iponopunu 5 6 | IPOLEHTHOE OTHOIIEHUE ABYX YHCEIL, PSIMO MPOINOPLUOHAI
21 [IponenTHOE 3 4 | IpONOPLMOHAIBHBIE BETUYUHBI. | [pUMEHATH OCHOBHOE CBOMC
OTHOIIEHHE JIBYX YHUCEI OCHOBHOE CBOMCTBO Iponopuuu. [IpuBoAUTs MpUMEpHI U OIH
KonTtponbsnas pabora 1 1 | BETWYMH, HAXOJAIIKXCS B MPSIMOM U 0OpAaTHON MPOMOPLIMOHA)
N2 5 3aBUCUMOCTAX. HaXxoauTh MPOLIEHTHOE OTHOLIEHUE ABYX YHCE
29 TIpsiMast 1 oGpaTHast 2 3 | Ha MPONIOPLUUOHAILHBIE YACTH.
[POTOPLHOHABHBIC 3anucvieams ¢ TOMOILBIO OYKB OCHOBHBIE CBOMCTBA 1po0H, O
3aBUCUMOCTH HIPOITOPIIHH.
23 Jlenenue uncia 2 9 | Ananusuposams MHGOPMALMIO, TIPEICTABICHHYTO
B TAHHOM OTHOLICHHH B BUJIE€ CTOJIOYATHIX U KPYTroBbIX nuarpamm. [Ipencrapnsts U
24 OKpY/KHOCTb 1 KpYT 2 3 | BUJIE CTOJIOYATHIX U KPYTOBBIX IHAarPaMM.
25 JUIMHA OKPY/KHOCTH. 3 4 Hpueoudumb pUMEPHI CITydyalHbIX coObITHI. Haxonuts Bepos
TTomams kpyra CIIy4aifHOTO COOBITHS B OIBITaX
26 LlWHH/p, KOHYC, Tap 1 1 | ¢ PaBHOBO3MOKHBIMH HCXOJAMH.
27 JIHarpaMmb! 3 4 | Pacnosnasamu Ha 4eprexax U pUCYHKaxX OKPY)KHOCTb, KPYT, ]
28 Cotyuaiinbie cOOBITHS. 3 3 | cepy, map 1 uX d1IeMeHTEL. Paclio3HaBaTh B OKPYKAIOLIEM M
BeposITHOCTD ¢uryp. Ctpouthb € HOMOLLBIO LIMPKYII OKPYKHOCTD 3a/1aHHOT
CITyHaiiHOro coGBITHS N3o00paxaTs pa3BEPTKH MIJIMHAPA U KOHYca. Ha3piBaTh mpuo.
KoHTposbHAs paboTa 1 1 | 3HaueHue uncia. HaxomuTs ¢ moMomibio bopMyI ITTMHY OKPY:
NC 6 IJIOIAIb Kpyra
I'nasa 4
PanuoHaibHbIC YHCIa 72 | 81
M JeiicTBUSA HAJ HUMH
29 | IlomoxwuTenbHbIE 2 2 | IIpusooums ipuMepbl UCTIONb30BAHUS MTOJIOKHUTEIBHBIX U OT[
1 OTPULIATEIILHBIE YHCIIA yrcen. DopMyUpoBaTh OMPEICIICHUE KOOPIUHATHON MIPSIMOY
30 | KoopaunaTHas npsiMmasi 3 3 | KOOpAMHATHOMN MPSAMOU TOUKY C 3aJaHHOW KOOPAUHATOM, OIIPX
31 | Lenble yucna. 2 2 | KOOpJIWHATY TOYKHU.




PanronanpHBIC YKCTA Xapaxmepu3zo6ams MHOKECTBO 1eJbIX Yucen. OOBICHATH MOF
32 Moaynb yncna 3 4 | palMOHAJIbHBIX YHCEN.
33 | CpaBHeHUE Uncen 4 4 | Dopmynuposams onpeneacHue Moy uncia. Haxoauts Mo,
KontponsHas padora N2 7 1 1 | Cpasnusams paunoHabHbIE YUCia. BIOMHATE apudmeTrye
34 | CioskeHHe paliOHATBHBIX 9HCET 4 4 | HaJ pallMOHAJIbHBIMM YHCJIaMU. 3allUChIBaTh CBOMCTBA apum
35 | CpoilCTBa CIOKEHHS PALMOHATLHBIX YHCEN ) 3 | AeHcTBUH HaJ palMOHAIBHBIMU YMCIIaMu B Bujie Gopmyi. Ha:
36 | Boluuranue panMOHAIbHBIX YHCE 5 5 | K03(hOUIMCHT OYKBEHHOIO BBIPAKCHHSL.
Ilpumensimev CBOWCTBA MPHU PEIICHUN ypaBHCHUH. Pemrath Tek
Kontponbnas padora N2 8 1 1 P @ IpHp P
TIOMOIIBI0 YPaBHEHUH.
37 YMHOXEHUE pallMOHATIbHBIX YHCEI 4 4
o Pacnosnasams Ha yepTeRax U pUCYHKaX MEPIEHINKYISIPHBIC
38 | CpoiicTBa YMHOXEHUS PALIMOHATBHBIX YUCET 3 3
39 | Koshdmmment c 5 | TpAMBIC, (GUTYpBI, UMEIOIINE OCh CUMMETPHH, IICHTP CUMMETY
H ' . B OKPYKaIoIeM MHpE MOJICNN 3TUX puryp. DopMyImpoBaTh ¢
PacripenenurenbHOe CBOMCTBO YMHOKCHHS
NEPICHAUKYJISAPHBIX IPAMBIX U TAPAJLICIBHBIX TPIMBIX. CTp!
40 | lleneHue parmoHaIbHBIX YUCET 4 5
5 1 | | YrONbHUKA NEPHCHANKYIAPHBIC MPAMBIC H [APaIIIENbHbIC 1P
Konrponbnas padora N2 9 Ob6vacHAMb ¥ WILTIOCTPUPOBATH NOHATHE KOOPIUHATHOM TIIOC
41 | PemeHne ypaBHEHUH o 6 ua KOOPIUHATHOM IIOCKOCTH TOYKH C 3aJaHHBIMH KOOPAUHAT
42 | Pemenue 3a/1a4 ¢ HOMOIIBIO YPaBHEHHIT 6 7 KOOPJAMHATHI TOYEK Ha TNIOCKOCTH. CTPOUTH OT/IENIbHBIC Tpad!
KonTponbHas pabora N2 10 1 1 | zaBucumocCTeil MEKIY BETHIMHAMH II0 TOYKaM. AHATH3HPOBA
43 | TlepnieHquKyJIsIpHBIE MIPSIMbIE 3 3 | 3aBHCHMOCTEH MEKIY BEIMYMHAMU (PACCTOSIHHUE, BPEMS, TEMI
44 | OceBas U UEHTpaJIbHAsl CHMMETPUU 3 4
45 | [lapamienbHble PsIMbIE 2 2
46 KoopanHaTtHas mioCcKoOCTh 4 5
47 | I'paduku 3 4
KonTtpoarsnas padora N2 11 1 1
IToBTOpEHUe
U CHCTeMaTU3auus 20 | 25
yueOHOro MaTepuaJjia
VYnpaxueHus 19 | 24

JUIS1 IOBTOPEHUS Kypca




6 Ki1acca

Kontponbhas pabota N2 12

IIpumepHoe TeMaTHYECKOE INIAHUPOBaHMe. AJiredpa. 7 Kiace

(I BapuanT. 3 yaca B Hejento, Bcero 105 4acos;

II BapuanT. 4 yaca B Heento, Bcero 140 yacoB)

Ho
Me
;)a Conepxanune yueonoro = KoauvectBo XapaKkTepuCTHKA OCHOBHBIX BUI0B AEATeIbHOCTH YeHHKA
par MarepuaJa 4acos (Ha ypoBHe y4eOHBbIX AelCcTBH)
pa
pa
I I
I'nasa 1
JIuHeiiHOe ypaBHEHUE 15 17
¢ OJTHOM NepeMeHHOoM
1 | Benenue B anredpy 3 3 | Pacnosnasame 9UCIIOBBIE BRIPAKEHUS U BHIPAKCHHSI C TIEPEMEHHBIMH,
2 | JluneliHOoe ypaBHEHHE C 5 6 | IMHEHHbIC YpaBHEHHU. [[pUBOAUTE MPUMEPHI BBIPAKEHHUM C TIEPEMEHHBIMH,
OJTHOM IEPEMEHHOM JUHENUHBIX ypaBHEHUN. COCTABIISTH BHIPAXKEHHUE C NEPEMEHHBIMU T10




3 | Pemenue 3amau ¢ S) 6 | ycioBuio 3a7a4u. BeIMOMHITE TpeoOpa3oBaHus BhIPAXKEHUN: TPUBOAUTH
MOMOIIBI YPABHEHUN noJ00HbIE claraeMble, pacKphIBaTh CKOOKU. HaxouTh 3HaueHNne BRIPAKEHUS
[ToBTOpEHUE 1 1 | c mepeMeHHBIMH MPHU 3aJaHHBIX 3HAUEHUSIX TiepeMeHHbIX. KinaccudumuponaTh
Y CUCTEMAaTHU3aIus anreOpanueckue BoipakeHusi. ONUCHIBATh 1EIbIE BRIPAKCHHUS.
y4eOHOro mMaTepuasna Dopmynupoeams ONPEEIECHAE INHEUHOTO ypaBHEHUS. Pemars JInHeiHoe
KonTponbHas padora N2 1 1 | ypaBHeHue B 001eM Bujae. UHTEpIpeTupoBaTh ypaBHEHHUE KaK
1 MaTeMaTUYECKYIO MOJENb PeallbHOM cuTyalunu. ONKUCHIBATH CXEMY PELICHUS

TEKCTOBOM 3aJ1aud, MPUMEHSTh €€ [ pelIeHus 3aa4
I'naga 2 52 68
Ilesible BbIpaKEHUS

4 | ToX1ECTBEHHO PaBHbIC 2 2 | @opmyruposams:

BbIpaxkeHUs. ToxaecTBa onpeodeieHuss: TOXKJIECTBEHHO PaBHBIX BBIPAXKCHUH, TOKIECTBA, CTETICHHU C

5 | CreneHb ¢ HATypaIbHBIM 3 3 | HaTypaJbHBIM NIOKa3aTeleM, OAHOUIEHA, CTAHIAPTHOIO BU1Aa OJTHOYJICHA,
NIOKa3aTeleM K03 puUIMEeHTa OJHOUWICHA, CTETICHN OJHOYJICHA, MHOTOYJICHA, CTETICHU

6 CBoIiCTBA CTEIICHH C 3 4 | MHOTOYJICHA;

HaTypaJIbHbIM c80lCcmea: CTENIEHU C HaTypaJbHbIM NIOKa3aTEIEM, 3HaKa CTEIICHHU;
NIOKa3aTeleM npasuna: 10Ka3aTelbCTBa TOXKIECTB, YMHOKEHHUSI OJHOUYJIEHA HA MHOTOYJIEH,

4 OnHOWIEHBI 2 4 YMHOKEHHUSI MHOTOWIEHOB.

8 | MHOro4ieHsl 1 2 | Hokazvieamwb CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM. 3alIUChIBATh U

9 CrnoxeHue U BbIYUTAaHUE 3 5 JTIOKa3bIBaTh (DOPMYIIBI: MPOU3BECHUSI CYMMBI M Pa3HOCTH JABYX BBIPAKEHHH,
MHOT'OUYJICHOB Pa3HOCTH KBAJpPaTOB JIBYX BbIPA)KEHUM, KBaJpaTa CyMMbI U KBaJipara
KoutposnsHas pabota N2 1 1 | pa3HocTH ABYX BBIPAKEHUN, CYMMBI KyOOB U Pa3HOCTH KyOOB JIBYX
) BBIPAKEHU .

10 | YMHOXCHHE OXHOWICHA 4 5 | Buluucisime 3HaYueHUE BBIPQKCHHUN C TIEPEMEHHBIMU. [IpUMEHSTH CBONCTBA
Ha MHOIFOY/IEH CTETNICHU /IS TpeoOpa3oBaHUs BhIpAKEHUHN. BBIMOTHATE YMHOKEHHE

11 | YMHOKEHHE 4 5 | OAHOYWICHOB U BO3BCJCHNUC OAHOWICHA B CTCMCHb. [IPHBOINTE OTHOWICH K
MHOTOY/ICHA Ha CTaHJAPTHOMY BUAY. 3alHUChIBATh MHOTOUYJIEH B CTAHAAPTHOM BUJIE,
MHOTOUICH OTIpeJIeNSITh CTETIeHh MHOTOUJIeHa. [IpeoOpa3oBrIBaTh MPOU3BEICHNE

12 | Pasmoxenme 3 4 | OAHOYWICHA U MHOTOWICHA; CYMMBI, PA3HOCTH, IPOU3BEICHHUS ABYX




MHOT'OYJICHOB Ha
MHOXXHUTeIHU. BeiHecenue
00IIIeT0 MHOXKHUTESA 3a
CKOOKH

13

Paznoxxenue
MHOT'OWICHOB Ha
MHOXXHUTEIN. MeTos
rPYNIUPOBKHU

Kontponbhas pabora N2
3

14

IIpoussenenue pa3zHoCTU
U CYMMBI JIBYX
BBIPAKCHUH

15

Pa3HocTh kBaapaTos
JBYX BBIPaKEHUI

16

KBagpat cymmbl
U KBaJpaT pa3HOCTH
IBYX BBIPaKEHUI

17

[IpeobpazoBanue
MHOTOYJICHA B KBa/IpaT
CYMMBI WJIH PA3HOCTHU
JIBYX BBIPaXKCHUU

KoHnTtpoabsHas padora N2
4

18

CyMMa u pa3HOCTh
KyOOB JIBYX BBIpa)KEHUH

19

[IpruMmeHenune pa3In4HbIX
CIIOCOOO0B PaA3JIOKEHUS
MHOTOYJIEHA Ha

MHOTOYWICHOB B MHOTOWICH. BBITIONHSITE pa3ioXeHUe MHOTOWICHA Ha
MHOKHTEIIA CITIOCOOOM BBIHECCHHS OOIIETO MHOXKHUTEIS 38 CKOOKH, CIIOCOOOM
TPYNIUPOBKH, TI0 (hopMyITIaM COKpaIEHHOT0 YMHOKECHUS U C IPUMECHEHHEM
HECKOJIBKUX CIIOCc000B. Mcmomp30BaTh yka3aHHbIC MPe0Opa3oBaHMs B
IIPOLIECCE PEILIECHUs YPAaBHEHUM, JOKA3aTEIbCTBA YTBEPKIACHUN, PEILICHUS
TEKCTOBBIX 3a7a4




MHOXHUTCIIN

IloBTOpEHNE 2 2
Y CUCTEMaTHU3ALIMS
y4eOHOro MaTepuasna
KonrponsHas padota N2 | 1 1
5
I'naga 3
12 18
DyHKUUH
20 | CBs3u Mexay 2 4 | [Ipusooums ipuMepbl 3aBUCUMOCTEN MEXly BelMunHaMU. Pa3znuuatek cpeau
BenmmuuHaMu. OyHKIUS 3aBUCUMOCTEN (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH.
21 | CnocoOsl 3a1aHus 2 4 | Onucvleams noHAmMuUs: 3aBUCUMON U HE3aBUCUMOM MEPEMEHHBIX, (PYHKIIUH,
byHKIIIN aprymeHTa GyHKIUHU; CrIOcoObI 3aanust GyHKuuu. GopMynrpoBaTh
22 | I'paduk QpyHKIIMH 2 3 | ompenenenus: o6nacTu onpeaesieHus PyHKIMKU, 001acTi 3HaUeHU PyHKIHH,
23 | Jluneiinas ¢pyHkums, e 4 5 | rpaduka GyHKIUH, JUHEHHON (YHKIINH, TPSIMON TPONOPIIMOHATILHOCTH.
rpaduKu CBOMCTBA Boiyucname 3HaueHue PyHKIMH 110 33JTaHHOMY 3HAUEHUIO apryMEHTa.
[ToBTOpEHNE 1 1 | CocraBisaTs Tabmuiel 3HaUeHU QyHKIUu. CTpouTth rpaduk QyHKINH,
U CUCTEMaTU3aLs 3amanHoi TabnuyHo. [lo rpaduky QyHKIMH, ABIASIOMIENHCS MOACIIBIO
y4eOHOr0 Marepuaia peanbHOro Mpoiiecca, ONpeaesaTh XapakKTEPUCTUKHU AToro npornecca. CTpouTh
KouTponbHas pabora N2 1 1 | rpaduK TUHEHHON QYHKIIUU U TIPSIMOM MPOTOPIUOHAIBHOCTU. ONUCKHIBAThH
6 CBOMCTBA ATHX (PYHKIIHIHA
I'nasa 4
Cucrembl JHHEHHBIX 20 o5
YPaBHEHHUH C AByMSI
nepeMeHHbIMHU
24 | YpaBHEHHUs C AByMS 3 3
NepPEeMEHHBIMU IIpueooums npumepol: ypaBHEHUS C ABYMS [IEPEMEHHBIMU; JINHEHHOTO
25 | JIuneliHOe ypaBHEHHUE C 3 4 | ypaBHEHHUS C JBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX JIMHEHHBIX YpaBHEHUIN

NBYMsI IEPEMEHHBIMU U
ero rpauk

C IBYMsI IIEPEMEHHBIMH; PEATIBHBIX ITPOLECCOB, ISl KOTOPBIX YPABHEHHE C
JBYMsI IEPEMEHHBIMH WJIM CUCTEMA YPABHEHHM C JBYMSI IEPEMEHHBIMHU




26 | CuctemMbl ypaBHEHUH C 4 | ABASIOTCSI MATEMAaTUUYECKUMHU MOJICTISIMHU.

JIBYMsI IEPEMEHHBIMHU. Onpenenstp, ABISETCA JU Napa YUCEN PEUICHUEM JaHHOTO YPaBHEHUS C
I'padpurueckuii meTox JIBYMS [IEPEMEHHBIMU.

PELICHHS] CUCTEMBI IBYX Dopmynuposamu:

JMHEHHBIX YpaBHEHUH C onpeoesnenusl: peIICHUs] YPaBHEHUS C ABYMs IEPEMEHHBIMU; YTO 3HAUUT
JBYMsI IEPEMEHHBIMU pELINTh YpaBHEHHUE C ABYMsI IEPEMEHHBIMU; rpauKa ypaBHEHUS C ABYMsI

27 | Pemenue cucrem 3 | mepeMEHHBIMU; TUHEHHOTO YPABHEHUS C ABYMS IIEPEMEHHBIMU; PELLICHUS
JUHENHBIX YpaBHEHUM CUCTEMBI YpaBHEHUH C ABYMsI IEPEMEHHBIMU;

METOJIOM T0JICTAHOBKH c80licmea ypaBHEHUN C JBYMS IEPEMEHHBIMH.

28 | Pemienue cucrem 4 | Onucvleams: cBOMCTBa rpaduKa JIMHEWHOTO YPABHEHUS B 3aBUCUMOCTH OT
JUHENHBIX YpaBHEHUM 3HauYeHUN KO3 PUIIMEeHTOB, rpadUuECKUl METO PELIEHUSI CUCTEMBI JIBYX
METOJIOM CJIOKEHUS YpaBHEHHI C IByMs IEPEMEHHBIMH, METO/] TTOJICTAHOBKH M METOJ] CIIOKEHUS

29 | Pemenue 3amau ¢ 5 | ans pemieHus: CUCTEMbI IBYX JIMHEHHBIX YPAaBHEHHUM C IBYMsI IEPEMEHHBIMHU.
MOMOIIBIO0 CUCTEM Cmpoumbs rpad@uK TMHEHHOTO YpaBHEHHUS C IByMs iepeMeHHbIMH. Pemiath
JUHENHBIX YpaBHEHUH CUCTEMBI JIBYX JTMHEUHBIX YPAaBHEHUHN C ABYMS IEPEMEHHBIMH.

[ToBTOpEHNE 1 | Pewiamsb TEKCTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA JIBYX JIMHEWHBIX YpPaBHEHUHN
U cUCTeMaTH3alus C IByMs IEPEMEHHBIMH SIBJISIETCSI MAaTEMATUYECKOM MOJIEIIBIO PEabHOTO
y4eOHOro MaTepuaa npolecca, U UHTEPIPETUPOBATh PE3YIbTAT PELIECHUS CUCTEMBI
KonTponbsHas padora N2 1
/
IToBTOpEHUe U
cUCTeMaTH3alus Y4eOHOro 12
MaTepuaJia

YpaxxHeHus 1l TOBTOPEHHUS 11

Kypca 7 knacca

WroroBast KOHTpOJIbHAS paboTa 1




IIpumepHoe TeMaTHYECKOE INIAHUPOBaHKMe. AJiredpa. 8 kiace

(I BapuanT. 3 yaca B Hezento, Bcero 105 4acos;

II BapuaHT. 4 yaca B Heento, Bcero 140 yacos)

Ho
Me
;)a Conep:xxanune yueoHoro  KoamuecTBo XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHUKA
par MarepuaJa 4acos (Ha ypoBHe Y4eOHBIX AeHCTBHI)
pa
(pa
I 1

I'naea 1 44 55
PanuoHajibHble BbIPAKeHHUS

1 | PaiimoHanbeHble 1polOu 2 3 | Pacnosnasams uienble paliioHaIbHbIE BRIPAXKEHUS, TPOOHBIE palliOHAIbHbBIE

2 | OCHOBHOE CBOICTBO 3 4 | BBIp@)XKEHUSI, IPUBOJAUTH IPUMEPHI TAKUX BBIPAKEHUN.
paloHaIbLHON 1podu Dopmyaupogamn:

3 | CloxeHHe U BbIYMUTaHUE 3 4 | onpedenenus: pallMOHAIBHOTO BBIPAKEHUSI, IOMYCTUMBIX 3HAUCHH
paloHaIBHBIX Apo0OeH ¢ IIEPEMEHHOM, TOXKAESCTBEHHO PAaBHBIX BBIPAXXECHUM, TOXKIECTBA,
OJIMHAKOBBIMU PAaBHOCHJIBHBIX YPaBHEHU, pALlUOHAJIBHOT'O YPAaBHEHUS, CTEIIEHU C HYJIEBBIM
3HAMEHATEISIMU MIOKAa3aTeJeM, CTENEHHU C LIEJIBIM OTPUIIATEIbHBIM MTOKA3aTEIEM,

4 | CnoxeHue U BbIYUTaHUE 6 7 | cCTaHAAPTHOTO BUJA YKcIia, 00paTHOM MPOTOPIHUOHAIBHOCTH;
palMOHATBHBIX IpO0eH c801cmea: OCHOBHOE CBOMCTBO pallMOHAIBLHON JpOOU, CBOMCTBA CTEIEHHU C
C pa3HBIMU _k
3HAMEHATEISIMU EJIBIM TTOKa3aTesieM, ypaBHEHHUH, (PYHKITUN n;

KonTponsHas padora N2 1 1 | npasuna: cnoxeHus, BRBIYUTAHUS, YMHOKEHHUSI, IETICHUS AP0oOeii, BO3BEACHUS
1 JIpoOu B CTETIEHB; YCIIOBUE PABEHCTBA JIPOOHU HYITIO.
5 VMHOXKEHNE U JeJIEHUE 4 5 | /{oka3vieamb CBOMCTBA CTEIIEHU C LIEJIBIM NTOKA3aTEIIEM.




palMOHATILHBIX IPOOEH.
Bo3BeneHue
panMoOHaNbHOM ApoOH B
CTEIICHb

ToXIeCTBEHHbIE
npeoOpa3oBaHus
palroHaIbHbBIX
BBIPAKCHUH

10

Kontponbhas pabora N2
2

PaBHOCHIIBEHBIC
YpaBHEHUSL.
PanmonanrsHbie
YpaBHEHUS

CrerneHn C 1ETbIM
OTPHUIIATEIIBHBIM
[oKasarejiemM

CBoiicTBa cTeNeHU
C ICJIBIM ITOKa3aTCJICM

10

k

Y
DOyHKIMSA Xyeé
rpaduk

KonTtpoabsHas padora N2
3

Onucvieams Tpa@UUeCKUil METOJT PEIICHHs YPaBHEHUN C OAHOW MEPEMEHHOIM.
IIpumensims OCHOBHOE CBOMCTBO PallMOHATIBHOMN APOOH JIJIsi COKpAILIEHUS

u ipeoOpazoBanus npodeil. [lpuBoauts Apodu Kk HOBoMy (00IIEMY)
3HaMeHarenmo. Haxoauts cyMMy, pa3HOCTb, IPOU3BEICHUE U YaCTHOE
npoOeii. BBIMOTHATH TOKIECTBEHHbIE TPE0Opa30BaHusl pallMOHaIbHbIX
BBIPAKCHU .

Pewams ypaBHEeHMS ¢ IEpEMEHHON B 3HAMEHATENe APOoOH.

IIpumenssims CBONCTBA CTENIEHU C LEJBIM MTOKa3aTeseM sl IpeoOpa3oBaHus
BBIPAKCHU .

3anucvléamp 4UCIa B CTAHAAPTHOM BHJIE.

y:

k
Bvinoanames NoCTpoeHUE U YTeHUE rpaduka QyHKIUH n

I'naea 2
KBaaparTHbie KOpHH.

JleiicTBUTEIbHBIE YHCJIA

25

30

11

DOynkuus Y = X2 u eé
rpaduk

Onucwvieams: TIOHATHE MHOXKXCCTBA, 3JICMCHTA MHOKCCTBA, CITOCOOBI 3aJaHusa
MHOXCCTB,; MHOKCCTBO HATYPaAJIbHbBIX YHUCCJI, MHOXCCTBO LICJIbIX YHCCII,




12 | KBagparHble KOpHH. 3 4 | MHOXXECTBO pallMOHAJIBHBIX YHCEI, MHOKECTBO ACHCTBUTEIBHBIX YUCET U
ApudmeTtnyeckuit CBSI3M MEXK]ly STUMH YMCIOBBIMH MHOXECTBAMMU; CBSI3b MEKIY
KBaJPAaTHBIN KOPEHb OECKOHEUYHBIMU JECATUYHBIMU JPOOSIMU U PAllMOHATBHBIMU,

13 | MHOXECTBO U €T0 2 2 | MppauyOHAIbHBIMHU YHCIIAMMU.

AJIIEMEHTHI Pacnosnasams panmonanbHble 1 MppalMOHAIBHBIEC yncia. [IpuBoanuTh

14 | IlonMHOXKECTBO. 2 2 | IpUMeEpbl PAallMOHAIBHBIX YUCEN U UPPALMOHATBHBIX YUCE.

Onepanuu Haj 3anucwvieams ¢ TOMOIIBIO (HOPMYIT CBONCTBA ACHCTBUM C IEUCTBUTEILHBIMU
MHOECTBAMH YUCJIaMU.

15 | YucnoBble MHOXKECTBA 2 3 | Qopmynuposams:

16 | CsoiicTBa 4 5 onpeoesenus: KBaIpaTHOTO KOPHS U3 4YKciia, apupMeTUYECKOTO KBaIpaTHOTO
apru(METHIECKOTO KOPHS U3 YKCJIA, PABHBIX MHOXKECTB, IOJMHOXECTBA, IEPECECUEHUS
KBaJIPaTHOT'O KOPHS MHOECTB, 00beIMHEHUSI MHOYKECTB;

17 | ToxnecTBEeHHBIC 5 7 | ceoticmea: pynxumu y = X2, apu)METHUECKOrO KBAJAPATHOTO KOPHH,
Hpeo6pa3013aH1/I;1 Py ¥ = Jx .

BBRIPAKCHIN, Joka3vieams cBOMCTBA apU(PMETUUECKOTO KBAIPATHOTO KOPHS.
coJiepKalux NPT
KBaJpaTHbIE KOPHU Cmpoums rpaduxn dpynximit y = x*u -

[TpumeHsATH MOHATHE apUPMETHIECKOTO KBAIPATHOTO KOPHS JIJIs

18 R T— x U el 3 3 | BBIYMCIICHUS 3HAYECHHUH BBIPAKEHUM.

YHII Ynpowamw Beipaxkenus. Pemats ypaBHeHUs1. CpaBHUBATH 3HAUCHUS
rpaguK BbIpKCHUH. BBIMOTHATE MpeoOpa3oBaHUe BEIPAKCHUHN ¢ IPUMEHECHUEM
Kontponbras pabora N2 1 R O —— W3-TI0]] 3HaKa KOPHs, BHECEHHE MHOKHUTENIS T10]] 3HAK
4 KOpHsI. BRIMOTHATE 0CBOOOXKICHHE OT UPPALIMOHATHHOCTH B 3HAMEHATEE

Ipo0u, aHAIU3 COOTHOIIEHUN MEXIY YHCIOBEIMU MHOKECTBAMU U UX
AJIEMEHTaMHU
I'nasa 3 26 36
KBaapaTHble ypaBHeHHS
19 | KBagparHble ypaBHEHUS. 3 4 | Pacnosnasams M IPUBOAUTH MIPUMEPHI KBAAPATHBIX YPABHEHUM PA3IMUHBIX

Penrenue HEMOTHBIX
KBaJIPATHBIX YPaBHEHUM

BUJIOB (ITOJTHBIX, HEMOIHBIX, IPUBEAEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
Onucvlieams B O0IIEM BHJI€ PEIICHUE HETIOJHBIX KBA/IPATHBIX YPABHEHUH.




20 | ®opmyna KopHEi 4 S5 | Qopmynuposamy:

KBaJIPATHOTO ypaBHEHUS onpedenenus: ypaBHEHUS TIEPBOM CTETIEHHU, KBaJPaTHOTO YpaBHECHHS,

21 | Teopema Buera 3 S5 | KBaApaTHOTO TPEXUJIECHA, JUCKPUMUHAHTA KBAJIPATHOTO YPaBHEHUS
KontponsHas padora N2 1 1 | ¥ KBaZpaTHOTO TPEXUIEHA, KOPHS KBAJAPAaTHOTO TPEXWICHA; OMKBAIPATHOTO
5 ypaBHEHUS;

22 | KBajparHblil TpéxwicH 3 5 | ceoticmea KBapaTHOIO TPEXUIICHA;

23 | Pemenue ypasHenui, 5 7 | meopemy Buera u o0paTHyIo €l TeOpeMy.

KOTOpBIE CBOIATCH K 3anucvieams M NOKa3bIBaTh GOPMYITy KOPHEH KBaJpaTHOTO YPaBHEHHUS.
KBaJ[PATHBIM HccnenoBaTh KOTUYECTBO KOPHEH KBaJIPaTHOTO ypaBHEHUS B 3aBUCHMOCTH
ypaBHEHUAM OT 3HaKa ero TUCKPUMHHAHTA.

24 | ParmoHaibHbIC 6 g8 | Hoxasvisamv meopemul: Buera (npsimyro 1 00paTHYIO), O Pa3I0KEHUU
ypaBHEHHs Kak KBaJ[paTHOTO TPEXUICHA HA MHOXKUTENIN, O CBOMCTBE KBaJPaTHOTO TPEXUWICHA
MATEMATHIECKIE MOIEITH C OTPHIIATETHHBIM JUCKPUMHUHAHTOM.
peabHbIX CHTYALHil Onucweanfb Ha MpUMEpPax METOJ 3aMEHBI IEPEMEHHOM JIJISl pelICHHSI
KonTponbHas pabora N2 1 1 | YPaBHCHUH. .

6 Haxooumw xopHU KBaJipaTHBIX YpaBHEHUHN Pa3IMUHbIX BUAOB. [IpuMeHsTh
TeopeMy Buerta u obpaTHyto eit Teopemy. BIoaHATE pa3iokeHue
KBaJIpaTHOTO TpEXWIEHA HA MHOXKHUTENU. HaxoauTh KOpHU ypaBHEHUIA,
KOTOpBIE CBOASATCS K KBaJpaTHBIM. COCTABIIATH KBaJpaTHbIC YPABHEHUS U
yYpaBHEHHsI, CBOJIAIINECS K KBaJIPaTHBIM, SIBIISIOIIUECS MATEMATHUECKUMHU
MOJIETISIMH PeaTbHBIX CUTYallUi
IToBTOpEHUE
U CUCTEeMATH3alus 10 19
yueOHOro MaTepuaJjia
VYrpaxHeHus 1 MOBTOPEHUS 9 18
Kypca 8 kjacca
1 1

Kontponrnas pabora N2 7




IIpumepHoe TeMaTHYECKOE INIAHUPOBaHMe. AJiredpa. 9 kiace

(I BapuanT. 3 yaca B Henento, Bcero 105 yacos;

II BapuaHT. 4 yaca B Hezento, Bcero 140 yacoB)

Ho
Me
;)a Conepxanune yueOnoro  KoauvectBo XapaKTepuCTHKA OCHOBHBIX BUAOB /IeATEJIbHOCTH YYCHUKA
par MaTepuaJa 4acos (Ha ypoBHe Y4eOHBIX AeHCTBHI)
pa
(pa
I 1
I'nasa 1
20 25
HepaBeHcTBa
1 | YucnoBble HEpABEHCTBA 3 4 | Pacno3nasamsv ¥ IPUBOJUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OcHOBHBIE CBOWCTBA 2 3 | IEPEMEHHBIMU, JJUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON, IBOMHBIX
YHUCJIOBBIX HEPABEHCTB HEPABEHCTB.
3 | CloxkeHne U YMHOKEHHE 3 3 | Qopmyruposams:
YHUCJIOBBIX HEPABEHCTB. onpeoesienusl. CPABHEHUS IBYX YHCET, PEUICHUS HEPaBEHCTBA C OJTHOMN
OueHnBaHuE 3HAYCHUS IIEPEMEHHOM, PABHOCUJIBHBIX HEPABEHCTB, PELICHUS CUCTEMbBI HEPABEHCTB C
BBIPAKCHUS OJIHOM TIEPEMEHHOM, 00JIACTH OTPEIEICHUS BhIPAKEHUS;
4 | HepaBeHcTBa ¢ OTHOU 1 2 | ceéoticmea 4UCIOBBIX HEPABEHCTB, CIIOKEHUS U YMHOKEHUS YHCIOBBIX
MIEPEMEHHOU HEPABEHCTB
5 Pemenune HepaBeHCTB ¢ 5 6 | Hokazvieamsb: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
OJTHOM TIEPEMECHHOM. YMHO>KEHUU YUCIIOBBIX HEPABEHCTB.
UucnoBsle MPOMEKYTKH Pewamy nuneiinble HEpaBEeHCTBA. 3aMKCHIBATH PEIICHUS HEPABEHCTB U UX
6 | CucrteMbl IMHEIHBIX 5 6 | cCMCTEM B BUJE YHUCIOBBIX IPOMEKYTKOB, 00bEINHEHHUS, IEPECCUEHUS
HEPABEHCTB C OJHOM YHUCJIOBBIX IIPOMEXYTKOB. Pemars cucteMy HEpaBeHCTB C OHOU




NIEPEMEHHOU nepeMeHHoU. O1leHUBaTh 3HaUEHUE BhIpaxkeHus. M300paxars Ha
KonTtponsHas padora N2 1 1 | KOOpAMHATHOW MPSAMOM 3aJJaHHBIC HEPABCHCTBAMH YHCIIOBBIC MIPOMEKYTKH
1
I'naga 2 38 45
KBagpatnunas pyHkuus

7 | IloBropenue u 3 4 | Onucvlieams NOHATHE (PYHKIIMH KaK MMPaBUJIa, yCTAHABIUBAIOUIETO CBA3b
pacIIMpeHne CBEICHUN O MEX Ty DJIEMEHTAMH JIBYX MHOYKECTB.
byHKITUU Dopmyruposams:

8 | CroiicTBa hyHKIIMH 3 4 | onpedenenus: Hynsl GYHKIIMHU; IPOMEKYTKOB 3HAKOIIOCTOSTHCTBA (DYHKIINU;

9 | Kak moctpouts rpaduxk 3 3 | dyHkuuu, Bo3pacTaromiei (yObIBalOIIE) Ha MHOXKECTBE; KBAIpaTUIHOM
byukun y = kf(X), eciu (GYHKIIMY; KBAAPATHOTO HEPABEHCTBA;
U3BECTEH rpaduk ce0licmea KBaIpaTUYHON (HYHKIINU;
byHKIIUU npasuia NOCTPoeHUs TpaduKoB QYHKIIUN C TTOMOIIBIO MPeoOpa30BaHM BUIA
y =f(x) f(x) = f(x)+a;

10 | Kak moctpouth rpaduku 4 4 | f(X) = f(x + a); f(x) = kf(x).
bynxmmii y = f(X) + b Cmpoums rpaduku GyHKIHIA ¢ TOMOIIBIO TipeoOpazoBanuii Buaa f(x) — f(x)
ny =f(x + a), ecnu + a;
M3BECTEH rpaduK f(x) = fix + a); () = kf(x).
dyukiun y = f(X) Cmpoums Tpaduk kBaapatnuHo pyukiuu. [1o rpaduky KkBagpaTHIHOM

11 | KBagpartuunas pyHKuus, 6 7 | dyHKIIMU OMHUCHIBATH €€ CBOWMCTBA.
e€ rpaduK U CBOICTBa Onucwiéams CXeMaTUIHOE PACIIONOKEHHUE MapaboIIbl OTHOCUTENIBHO OCH
KonTponsHas padora N2 1 1 | abGcrucc B 3aBUCUMOCTH OT 3HaKa cTapiiero ko3¢ duiueHra u
2 JTUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAAPATHOTO TPEXUIICHA.

12 | PeweHue KBagpaTHbIX 6 7 | Pewams KBapaTHbIE HEPABEHCTBA, UCIIOJIb3Ys CXEMY PACIIOJIOKEHUS
HEPABEHCTB napaboJibl OTHOCUTENBHO OCH abcLucc.

13 CucTeMbl ypaBHEHHIi C 6 7 | Onucvieams TpapUUECKUl METOJ] pEIIEHUs] CUCTEMBI ABYX YPaBHEHUI ¢
JIBYMSL IEpEMEHHBIMH JIBYMS IEPEMEHHBIMH, METOJI TIOJICTAHOBKUA W METOJ CIIOKCHHUS IS PEIICHHUSI

14 | Pemenue 3anaq 5 7 | CUCTEMBI JIByX YPaBHEHUH C IByMs IEPEMEHHBIMH, OJTHO M3 KOTOPBIX HE

C MIOMOIIIBIO CUCTEM

SIBISICTCS JIMHCHHBIM.




YpaBHEHUU BTOPOU
CTENIEHU

Pewamy TekcTOBBIE 3a1a41, B KOTOPBIX CUCTEMA JIBYX YPABHEHUM C JBYMS
NIEPEMEHHBIMH ABJIICTCS MATEMAaTUYECKOM MOJIEIIBIO PEAIBHOIO IIpoLiecca,

KonTponsHas padora N2 1 1 | ¥ uHTEpPIPETUPOBATH PE3YJIbTAT PEUICHUS CUCTEMBI
3
I'naga 3
DJIeMEeHTbI IPUMEPHOM 20 26
MAaTEeMAaTUHKH
15 | Maremaruueckoe 3 4 | IIpusooums npumepoi:
MOJIETUPOBAHUE MaTeMaTHYECKUX MOJIeNICH pealbHBIX CUTYaIli; TPUKIIAIHBIX 3a/1a4;
16 | IIpoueHnTHBIE pACUYETHI 3 4 npUOIMKEHHBIX BEIMYMH; UCTIOJIb30BaHNS KOMOMHATOPHBIX IPABUI CYMMBI U
17 | HpubamxéHnbie 2 3 | mpou3BeaCHUS; CIyYaHBIX COOBITHH, BKIIIOYAst JOCTOBEPHBIC U HEBO3MOYKHEIC
BBIYHUCIICHUS COOBITHS; OTIBITOB C PABHOBEPOSTHBIMHU MCXOJAMH; MTPEICTABICHUS
18 | OcHOBHBIE NpaBHNIA 3 4 | CTAaTHCTUYECKHX JAHHBIX B BUC TAOIUII, TUarpamMm, rpad)uKoB; UCTIOIH30BAHUS
KOMOMHATOPHKH BEPOSTHOCTHBIX CBOWCTB OKPY KAIOIIHMX SBJICHUN.
19 | YacroTa 1 BEepOSITHOCTh 2 2 Dopmynuposants:
CIIY4aHHOTO COOBITHS onpedenenus: aOCOIOTHON MOIPEIIHOCTH, OTHOCUTEIbHON NOTPELIHOCTH,
20 | Knaccuueckoe 3 4 | JOCTOBEPHOTO COOBITHS, HEBO3MOXHOI'O COOBITHUS; KJIACCUUYECKOE ONpEEICHHE
OIpeJIEJICHUE BEPOSATHOCTH BCPOATHOCTH,
21 | HauanpHbIe CBEICHUS 3 4 | npasuna: KOMOMHATOPHOE MPAaBUIIO CyMMbI, KOMOMHATOPHOE IIPaBUIIO
O CTaTUCTHUKE IIPOU3BCICHHUA.
Kourpormsaas pa6ora NC 4 1 1 Onucwvléams 3TaIlbl pelIeHUs TPUKIAAHOMN 3a1a4H.

[TosicHsTh U 3anuCchIBaTh GOPMYITY CIOKHBIX MPOIEHTOB. [IpOBOIUTE MPOLIEHTHBIE
Pacy€Thl C UCTIOIB30BAHUEM CIIOKHBIX IMPOIEHTOB.

Haxooums TOYHOCTH MPUOIMHKEHUS 110 TabIHIle MPUOTMKEHHBIX 3HAUCHHUM
BeIMYMHBI. VIconp30BaTh pa3inuuHbie OPMBI 3aMUCH MPUOIMKEHHOTO 3HAYCHUS
BenuuuHbl. OIeHUBATh TPUOIIKEHHOE 3HAUCHUE BEIMYMHBI.

1Ipo6ooumsb ONBITHI CO CAyYalHBIMU UCX01aMU. [10SICHATE U 3aNTUCHIBATh POPMYITY
HAXO0XJICHUS YaCTOTHI CIIy4aiiHOTO COOBITHS. ONHUCHIBATH CTATUCTUYECKYIO OIEHKY
BEPOSITHOCTH CIIy4aitHOTO coObITHS. HaxoauTh BEpOSTHOCTD CITy4aifiHOTO COOBITHS
B OTBITAX C PABHOBEPOSTHBIMU UCXOJIAMH.

Onucwiéams dTaNbl CTATUCTHYECKOTO HccienoBanus. Ohopmiars nHopManmio B




BUJIe TaONUI] U Auarpamm. M3Bnekats nHopMaIuio U3 TabIuIl U JUArpaMM.
Haxoauts u mpuBOAUTE MPUMEPHI UCIIOJIH30BAHMS CTATUCTUYECKUX XapPAKTEPUCTUK
COBOKYITHOCTH JJaHHBIX: CpEJIHEE 3HAUCHHE, MOJIa, pa3Max, MeJuaHa BHIOOPKHU
I'nasa 4
YuciioBble 17 23
MOCJIe/I0BATEIbHOCTH

22 | Hucnosbie 2 3 IIpusooums npumepsvi: MOCIEAOBATEIHBHOCTEH; YUCIOBBIX MOCIEA0BATEIHLHOCTEH, B
MOCJIEIOBATEIbHOCTH YaCTHOCTHU apu(METHUECKON 1 T€OMETPUIECKON MPOTPECCUi; UCTIOTB30BaHUS

23 | Apudpmernueckas 4 ) IIOCJIEIOBATENILHOCTEN B pEaJIbHOM KU3HM; 33714, B KOTOPBIX paCCMaTPUBAIOTCSA
nporpeccus CYMMBbI ¢ OECKOHEUHBIM YUCJIOM CJIaraeMblIX.

24 | CymMma N mepBbIX YJICHOB 3 4 Onucwviéams: IOHATHE MOCIIEIOBATEIILHOCTH, WIEHA MOCJIEI0BATEIbHOCTH,
apupMeTHUIeCKOou CrocoObl 3aJ1aHus MOCIIEI0BATEILHOCTH.

Mporpeccuun Bviuucnsame 4iieHbl MOCIEI0BATEIbHOCTH, 3aJaHHON (hOPMYJION N-TO YjieHa WK

25 | I'eomerpuueckas 3 4 PEKYPPEHTHO.
nporpeccus Dopmynuposamy:

26 | CyMMa N nepBbIX YIEHOB 2 3 onpeoenenus: apuPMETUIECKON MPOrpecCuu, reOMETPUIECKON MPOrPECCHH;
reOMETPHUYECKOM c60ticmea 4JIeHOB TeOMETPUUECKON U apu(pMETHUECKOM MPOTrPECCHIA.
IIPOrPECCHH 3adaéams apuPMETUUECKYIO U T€OMETPUUYECKYIO TPOrPECCUU PEKYPPEHTHO.

27 | Cymma GecKOHEUHOM 2 3
reOMETPHYECKOH 3anuceisamv M noscuams GOpPMyIIbI OOIIETO WieHa apuPMETHIECKON 1
IPOTPECCUH, Y KOTOPOH | q F€OMETPUUECKOU MTPOTPECCHUI.
|<1 3anucvieamv 1 doxaszvieams: HOPMYIBI CyMMBI N MIEPBHIX YJICHOB
KoutposnsHas padora N2 5 1 1 apuQMeTHUECKON U TeOMETPUUECKOM TIporpeccuii; GopmyIibl, BEIpAKAOIIUE

CBOMCTBA WICHOB apu(PMETHIECCKON U TEOMETPHUUIECKOMN MTPOTPECCHH.
Bouiuucisames cymmy O€CKOHEYHOM TeOMETPUIECKOM MTPOTPECCHH, Y KOTOpOoH | q | <
1. [IpeacraBnarh GECKOHEUHBIE IEPUOAUYECKHE IPOOU B BHJI€ OOBIKHOBEHHBIX
IToBTOpEeHue
U CHCTeMAaTH3aIus 10 21
y4eO0HOr 0 MaTepuaJja
VYrpaxHeHus s HOBTOPEHUS 9 20




Kypca 9 knacca

Kontponbsnas pabora N2 6




IIpumepHoe TeMaTHYeCcKOe IIAaHUPOBaHue. I'eomerpusd. 7 Kiace
(2 yaca B Henento, Bcero 70 4acon)

Ho
Me
é)a Conepxanune yueOnoro  KoauvectBo XapaKkTepuCTHKA OCHOBHBIX BUI0B AEATENbHOCTH Y1eHHKa
par MarepuaJa 4acos (Ha ypoBHe Y4eOHBIX AeHCTBHI)
pa
(pa
I'nasa 1
IIpocreitmue 15
reoMeTrpuyeckue (purypsl

U UX CBOMCTBA

1 | Touku u npsimbie 2 IIpusooums IpuUMeEpPHI reOMETpUUIECKUX PUryp.

2 | OTpe3oK M ero JiauHa 3 Onucvlieams TOUKY, IPSIMYI0, OTPE30K, JIy4, YTroJl.

3 | JIyu. Yron. U3mepeHnue 3 Dopmynupoeams:
yIJI0B onpeoesienus. paBHBIX OTPE3KOB, CEPEANHBI OTPE3Ka, PACCTOSHUS MEXKTY

4 | CMexHbIE U 3 IBYMSI TOUYKAMHU, JOMOJHUTEIBHBIX JIy4el, pa3BEPHYTOTO YIJia, paBHBIX
BEPTUKAJIbHBIE YIJIbI YIJI0B, OUCCEKTPUCHI yT1a, CMEKHBIX U BEPTUKAIIBHBIX YTJIOB,

5 | l[lepneHnukynsipHbie 1 NEPECEKAIOLIUXCS MPSAMBIX, TEPIEHAUKYISPHBIX NPSIMBIX, IEPIECHIUKYIISPA,
IPSAMBIE HAKJIOHHOM, PaCCTOSIHUA OT TOYKHU 10 MPSIMOii;

6 | AKCHOMBI 1 c80licmea: pacliooKEHUs TOUYEK Ha IPSIMON, U3MEPEHHS OTPE3KOB U YTJIOB,
IToBTOpEHHE U 1 CMEKHBIX U BEPTUKAIBHBIX YIII0B, EPIECHIUKYISIPHBIX IPSIMBIX; OCHOBHOE
CHUCTEMAaTH3AL U CBOMCTBO HpHMOﬁ.
yqe6Hor0 MaTtepuaia Kﬂaccuqbuuupoeamb YTIJIBL.

KouTponbHas pa6ora NO 1 1 Jloka3vieams. TEOPEMBI O IEPECEKAIOUIUXCS NPSIMBIX, O CBOMCTBAaX CMEXKHBIX

N BCPTHUKAJIBHBIX YIJIOB, O CAMHCTBCHHOCTHU HpﬂMOﬁ, HGpH@HI{HKy.HﬂpHOﬁ




JAHHOM (Cyyal, KOT/la TOUKa JIEKUT Ha TaHHOU IPSIMOi).

Haxooumbs 1nuHy OTpe3Ka, IpaJyCHYIO MEPY YIJIa, UCTOJIb3Yysl CBOWCTBA UX
U3MEpPEHUM.

H300pasicams ¢ TOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB T€OMETPUUECKUE
(GUrypsbl: OTPE30K, JIy4, YIOJl, CMEXHbIE U BEPTUKAIbHBIE YIJIbI,
NIEPIICHAUKYIISIPHBIE NIPSIMBIE, OTPE3KH U JIYUHU.

Toachamp, 4TO TaKOE AKCUOMA, OIIPEIEIICHUE.

Pewams 3aaun Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO, IPOBO/ISI HEOOXOUMBIE
JI0Ka3aTEeIbHBIE PACCYKACHHUS

I'naga 2 18
TpeyrojJbHUKH

7/ | PaBHBIE TPEYTOJIBHUKH. 2 Onucvleamsb CMBICT TIOHATUS «paBHBIC PUTYphI». [I[pUBOAUTE PUMEPHI
Bricota, Mmenuana, pPaBHBIX (QUTYD.
ouccekTpuca H300pasicams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHUE, paBHOOEIPEHHBIE,
TPEYrOJIbHUKA MPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIC, TYMIOYTOJIbHBIE TPEYTOJIbHUKU U UX

8 | IlepBblii u BTOpOH 3) 3JIEMEHTHI.

IPU3HAKU PaBEHCTBA Knaccuguyuposams TpeyroibHUKH MO CTOPOHAM U yTJIaM.
TPEYTrOJIbHUKOB Dopmynuposams:

9 | PaBHOOEpeHHBINH 4 onpeoesenus. OCTPOYTOIBLHOTO, TYIIOYTOJIBLHOTO, MPSMOYTOJIBHOTO,
TPEYTOJIBLHUK U €T0 paBHOOEIPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbLHUKOB,;
CBOMCTBa OMCCEKTPUCHI, BEICOTHI, MEIUAHBI TPEYTOJIbHUKA; PABHBIX TPEYTOJILHUKOB;

10 | ITpu3naku 2 CEpPEAMHHOTO MEPIEHINKYIISIPA OTPE3KA; IEPUMETPA TPEYTOJIbHUKA;
paBHOOEIPEHHOTO ceolicmea: PaBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPEIMHHOTO EPIEHAUKYIISIpa
TPEyroJIbHUKA OTpE3Ka, OCHOBHOI'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;

11 | Tperuit npu3Hak 2 NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, PABHOOEPEHHOTO TPEYTOJIbHHKA.
paBEHCTBA /loxazvieams TEOPEMBI: O EAUHCTBEHHOCTH MPAMOM, NTEPIEHAUKYISIPHOU
TPEYTOJILHUKOB JTAHHOM (Cily4aid, KOorja TOuYKa JIS)KUT BHE JAHHOM MPSIMOM); TpU NPU3HAKA

12 | Teopembl 1 PaBEHCTBA TPEYTOJIbHUKOB; MIPU3HAKH PaBHOOEIPEHHOTO TPEYTOJIbHUKA;
[ToBTOpEHHE H 1 TEOPEMBI O CBOMCTBAX CEPEIMHHOTO MEPIEHANKYIISIPa, PaBHOOCIPEHHOTO U




CUCTEMaTHU3aLIU
y4eOHOro MaTepuasa

PABHOCTOPOHHETO TPEYT'OJIbHUKOB.
Pasvacnamo, 4TO TaKOE TEOPEMA, ONUCKHIBATH CTPYKTYPY TEOPEMBI.

KonTponbHas padora N2 1 OOBACHSTH, KaKyI0 TEOPEMY Ha3bIBaIOT 0OpAaTHON JaHHOM, B UM
2 3aKJI0YaeTCsl METO/ I0Ka3aTelIbCTBA OT MPOTUBHOTO. [IpuBOAUTE IpUMEpHI
HCITOJIb30BAaHUS 3TOT0 METO/IA.
PemaTe 3a7aun Ha BRIYMCIICHHUE U JOKA3aTEIHCTBO
I'nasa 3
IHapanienbHbie NpsAMBbIe. 16
CyMMa yrjioB TpeyrojibHHUKA
13 | [lapamienbHbIe IPSIMbIE 1 Pacnosnasams Ha yepTexkax napauielibHbIC MPSIMBIC.
14 | IlpuzHaku 2 N3o0paxath ¢ MOMOIILIO JIMHEHKH U YTOJIbHUKA MapalijiebHbIE IPSIMBIE.
napauieIbHOCTH MPSMBIX Onucvieams yriibl, 00pa30BaHHBIE TIPU NIEPECEUEHUHN JIBYX MPSIMBIX CEKYIICH.
15 | CpoiicTBa napamuiesibHbIX 3 Dopmynuposams:
IPSIMBIX onpedenerusl. MapPALICTBLHBIX MPSIMBIX, PACCTOSHUASI MEXAY MapajuieIbHBIMU
16 | Cymma yrios 4 MPSMBIMU, BHEIITHETO yTJla TPEYTOJIbHUKA, TUTIOTEHY3bI U KaTeTa;
TPEYroJbHUKA ceolicmaa: TapajuieNIbHBIX MPSMBIX; YTJIOB, 00pa30BaHHBIX MPH MepPeceUCHUN
17 | IIpamMoOyTONbHBIMI 2 napajiyIeIbHbIX MPSAMBIX CEKYIIEH; CyMMBI YJIOB TPEYTOJIbHUKA; BHEUTHETO
TPEYTOJILHUK yTriia TPEyroJbHUKA; COOTHOIICHUN MEXIy CTOPOHAMU U yTIIaMH
18 | CBoiicTBa 2 TPEyroJbHUKA; TPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
IPSAMOYTOJILHOTO napayieabHbIX MPSMBIX;
TpeyroabHUKA npuzHaKy.: TapaJIeIbHOCTH MPSMBIX, PABEHCTBA MPSIMOYTOIBHBIX
KonTponbnas padora N2 3 1 TPCYTOJIHHUKOB.
Jloxasvieams. TEOPEMBI O CBOMCTBAX MapajjIeIbHBIX MPSMBIX, O CYMME YTJIOB
TpPEyroJibHUKa, O BHEIIHEM YTJI€ TPEYTrOJbHUKA, HEPABEHCTBO TPEYrOJIbHUKA,
TEOpPEMBI O CPABHEHUM CTOPOH M YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA, TPU3HAKH MapaJIICIbHBIX MPSMBIX,
PaBEHCTBA MPAMOYTOJIbHBIX TPEYTOJbHUKOB.
Pewams 3a1aumn Ha BBIYUCICHUE U I0KA3aTEIbCTBO
I'nasa 4 16




OKpYy:KHOCTH U KpPYT.

I'eomeTpuyeckue MOCTPOCHHUS

19

I'eomerpuueckoe MecTo
ToueK. OKpYyKHOCTb U

KpyT

20

Hexoropsie cBolicTBa
OKPY>KHOCTH.
KacarenpHas k
OKPYKHOCTH

21

OnrcanHas U BIMCaHHAas
OKPY’KHOCTH
TPEYrOJIbHUKA

22

3a21a111/1 Ha ITOCTPOCHUC

w

23

MCTO}I IrCOMCTPHUYICCKUX
MECCT TOYCK B 3aJJa4aXx Ha
IMOCTPOCHHUC

[ToBTOpeHue n
CUCTEMATH3aLIUs
y4eOHOro MaTepuasa

Konrponsnas padora N2 4

llosacnamy, 4TO TaKoE 3a/1a4a HA IOCTPOEHUE; TEOMETPUIECKOE MECTO TOUEK
(I'MT). IIpuBoauts npumepsl [ MT.

H306pasxcams Ha PUCYHKAX OKPYKHOCTh U €€ DJIEMEHTHI; KacaTeJIbHYIO K
OKPY’KHOCTH; OKPY’KHOCTb, BHIUCAHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTb,
ONMCAHHYIO OKOJIO Hero. ONUCHIBAaTh B3aNMHOE PACIOI0KEHUE OKPYKHOCTH
U IIPSAMOH.

Dopmynuposamy.:

onpeoenenus. OKPY>KHOCTH, Kpyra, UX dJIEMEHTOB; KacaTeJIbHOH K
OKPY’KHOCTH; OKPY’KHOCTH, OIIMCAHHOW OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH,
BIIMCAHHOU B TPEYTOJIbHUK;

ceolicmea: cepeIMHHOro nepneHaukyniapa kak ['MT; GuccekTpucs! yriia kak
I'MT; kacaTenbHOU K OKPYKHOCTH; JUAMETPA U XOP/Ibl; TOUKU [IEPECECUCHHUS
CEepEAUHHBIX MEPIIEHANKYISIPOB CTOPOH TPEYTOJIbHUKA; TOUKU MEPECECUEHUS
OMCCEKTPUC YTIIOB TPEYTrOJIbHHUKA,

NPpU3HAKU KaCATEIIbHOM.

Joka3vlieams. TEOPEMBI O CEPEIMHHOM MEPIEHAUKYIISIPE U OMCCEKTPHCE yIiia
kak ' MT;

0 CBOMCTBax KacaTeabHOM; 00 OKPYKHOCTH, BIUCAHHOW B TPEYTOJIbHHUK,
OIMCAHHOM OKOJIO TPEYTOJbHUKA; MTPU3HAKHU KACATECIbHOM.

Pewams 0CHOBHBIE 3a/1a4M HA ITIOCTPOEHUE: IOCTPOEHUE YIJjia, PABHOTO
JAHHOMY; IOCTPOEHUE CEPEAUHHOIO MEPIIEHAMKYJIISIpA JAHHOIO OTPE3Ka;
IIOCTPOEHUE MPSIMOU, MPOXOASIIEH Yepe3 JaHHYIO TOUKY U
NEPIEHAUKYISIPHON TaHHON TIPSIMOIA; TOCTPOCHUE OMCCEKTPUCH TAHHOTO
yIJIa; TOCTPOEHUE TPEYTOJIbHHKA 110 IByM CTOPOHAM U YIUIy MEXIAY HUMM; I10
CTOPOHE U JBYM IPUJIEKAIIUM K HEN yTJIaMm.

Pemate 3agaun Ha noctpoenue metogom ' MT.

Cmpoumbs TpEeYroJIbHUK MO TPEM CTOPOHAM.

Pewamyp 3anaun Ha BBIYMCIIEHUE, JOKA3ATEIBCTBO U IOCTPOCHHE




0O0001mIeHNE
U cCHCTeMaTH3anus
3HAHUM YYalUUXCH

YrpaxkHeHus 1Jisi TOBTOPEHHUS
Kypca 7 Knacca

Kontponbnas padota N2 5




IIpumepHoe TeMaTHYeCKOe IVIaHMpPOBaHue. ['eomerpus. 8 Kiacc

(2 gaca B Henento, Bcero 70 4acon)

Ho

Me

é)a Conepxanune yueonoro  KoauvectBo XapaKkTepuCTHKA OCHOBHBIX BUA0OB AEATENLHOCTH Y1eHHKA
par MarepuaJa 4acos (Ha ypoBHe Y4eOHBIX JeiiCTBHI)

pa

(pa

I'nasa 1 29
YeThIpEXYroJbHUKH

1 | YeTbIpEXYroJIbHUK U €TO 2 losacHamy, 4TO TaKOE YETHIPEXYTOJIbHUK. ONUCHIBATH 3JIEMEHTHI
AJIEMEHTHI YeThIPEXYTOIBHUKA.

2 | ITapamienorpamm. 2 Pacnosnaeamu BBIITYKIIbIE U HEBBIITYKJIbIE YETBIPEXYTOJIBHUKH.
CaoiicTBa H306padsicams 1 HAXOUTH HA PUCYHKAX YETHIPEXYTOJIbHUKU Pa3HbIX BU/I0B
napajuiesiorpaMma Y UX DJIEMEHTBI.

3 | [Ipusnaku 2 Dopmynupogaman:
napajuiesIorpaMma onpedenenus. TIapajljiesiorpaMmma, BbICOThI TapajieJIorpaMma;

4 | IIpAMOYroiapHUK 2 IpsIMOYTOJIbHUKA, poM0Oa, KBaaparTa; CpeHel IMHUN TPEYToJbHUKA;

5 | Pom0O 2 Tpanenyu, BBICOThI TPAeUy, CPEIHEN JIMHUM TPANlCLUU; HEHTPAIBHOIO

6 | Keagpar 1 yria OKpY»HOCTH, BIMCAHHOTO YIJIa OKPY>KHOCTH; BIIMCAHHOIO U
KoutposnsHas padota N2 1 ONMCAHHOI'O YETBIPEXYTOJIbHUKA;

1 ceoticmea. TapajijieiorpaMmma, NpsiMOyrojbHUKa, poM0Oa, KBajpaTa, CpEIHUX

7 | Cpenusis mumus 1 JMHUHA TPEYTONbHUKA U TPANELHH, BIMCAHHOTO YIIIa, BIHCAHHOTO 1
TPeyroNbHIKA ONMCAHHOI'O YETHIPEXYTOJIbHUKA;

8 | Tpamerus 4 MPUSHAKU. TIAPAJLIETOrPaMMA, NPIMOYTOIbHAKA, pomOa, BIMCAHHOI'O U

9 | [lenTpanbHbie 2 ONMCAHHOIO YETHIPEXYTOJIbHUKA.




M BIIMCAHHBIC YTI'JIbI

Hokazvieams. TEOPEMBI O CyMME YIJIOB YETBIPEXYT OJIBHUKA, O TPajyCHON

10 | BrimcanHble U OIMCaHHBIE 2 Mepe BIIMCAHHOTO yTJIa, O CBOMCTBAX U MPU3HAKAX MapajuIesiorpamma,
YeThIPEXYTOJIbHUKH OpsIMOYTOJIbHUKA, poMOa, BHMCAHHOTO M OMCAHHOTO YEThIPEXYTOJIbHUKA.
KonrponsHas padora N2 1 Ilpumensams U3y4EeHHBIE ONPENEIIEHNS, CBOWCTBA U NMPU3HAKU K PELICHUIO
2 3az1a4y

I'naea 2 16
IlonoOue TpeyroJbHUKOB
11 | Teopema Paneca. 6 Dopmyauposams:
Teopema o onpeoenenue OJOOHBIX TPEYTOJIbHUKOB;
IPOMOPLUHOHATBHBIX ceolicmea: MeJInaH TPEYroJbHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA,
OTpe3Kax NEPECEKAIOLIUXCS XOP/I, KacaTeJIbHOM U CeKyIleH;

12 | [logoOHBIe TPEYTrOIBLHUKU 1 NpU3HAaKu MOJA00Us TPEYTOJbHUKOB.

13 | IlepBbIit npu3HaK 5 lokazvieamo:
0J100Ms TPEYTOJIbHUKOB meopemvl: daneca, 0 MPONOPIMOHAIBHBIX OTPE3KaX, O CBOMCTBaX MeJIMaH

14 | Bropoii u TpeTuii 3 TPEYroJibHUKa, OUCCEKTPUCHI TPEYTOJIbHUKA,

HPU3HAKY OA00US ceolicmea.: MEPECEKAIOIIMNXCS XOP, KacaTeIbHOW U CEKYILEH;
TPEYrOJbHUKOB npu3HaxKy oA00US TPEYTrOJIbHUKOB.
KoHTpossHas pabora N2 1 IIpumensims N3y4EHHBIE ONIPEIEICHUS, CBOMCTBA U IIPU3HAKH K PELICHUIO
3 3a1a4y
I'nasa 3
Penenue npsiMoyrojibHbIX 14
TPeYroJbHUKOB
15 | Merpuueckue 1 Dopmynuposams:
COOTHOILIEHUS onpeoesenus. CUHYCca, KOCUHYyCa, TAHT€HCa, KOTAaHI'€HCa OCTPOro yria
B [IPSIMOYT'OJIBHOM IPSIMOYT'OJIBHOTO TPEYIOJIbHUKA,;
TPEYIOJbHUKE c80licmaa: BbIPAXKAIOUIUE METPUUECKHE COOTHOLIEHUS B IPSIMOYTOJIBHOM
16 | Teopema [lucdaropa 3) TPEYTOJIbHUKE U COOTHOLIEHHUS MEXAY CTOPOHAMU U 3HAYCHUSIMHU
1 TPUTOHOMETPUYECKUX (PYHKIUN B PSIMOYTOJIBHOM TPEYT OJIbHUKE.

KonTtponsnas padora N2
4

3anucvieams TpUrOHOMETPUYECKHE (DOPMYIIBI, BRIPAKAIOIIUE CBA3H MEXKITY




17 | TpuronomeTpudeckue 3 TPUTOHOMETPUUECKUMHU (PYHKIHUSIMU OJHOTO U TOTO K€ OCTPOro yria.
(GYHKIMHM OCTPOTO yriia Pewams npssMOyronpHbI€ TPEYTOIBbHUKHU.
MPSMOYTOJIBHOTO Loxazvieamo:
TPEYroJbHUKA meopemy 0 METPUUECKUX COOTHOLICHUSAX B MPSIMOYTOJIbBHOM TPEYTOJIbHUKE,
18 | Pemenue 3 teopemy [ludaropa;
MPSAMOYTOIbHBIX ¢ opmynbl, CBA3BIBAIONINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJIHOTO U
TPEYTrOJIbHUKOB TOI'0 € OCTPOro yria.
KOHTpOHBHaH pa60Ta N2 1 Bvisooums ocHOBHOE TPUTOHOMCTPUYCCKOC TOXKACCTBO U 3HAUCHUS CUHYCA,
5 KOCHHYCa, TAHI'€HCa U KoTaHreHca Jis yrios 30°, 45°, 60°.
Ilpumensams N3y4eHHbIC ONIPEACIICHUS, TEOPEMBI U (OPMYJIIBI K PEIICHUIO
3aja4
I'nasa 4
MHOroyrojib-HUKH. 10
Iliomaab MHOTOyroJibHUKA
19 | MHOTOYTOJIbHUKH 1 ToscHamy, 9TO TaKoe TUIOIIAh MHOTOYTOJFHUKA.
20 | [lonsaTHme miomaau 1 OmnuceIBaTh MHOTOYTOJIBHUK, €TO AJIEMEHTHI; BBITYKJIbIE M HEBBITYKIIbIE
MHOTOYTOJIbHUKA. MHOTOYTOJIbHUKH.
[Tnomaap NpIMOYTOJILHUKA N300paxkaTh 1 HAXOAUTH HA PUCYHKAaX MHOTOYTOJIBHHK U €T0 3JIE€MEHTHI;
21 | [Inomanp 2 MHOTOYTOJIbHUK, BIMCAHHBII B OKPY’)KHOCTh, © MHOTOYTOJIbHUK, OITCAHHBIN OKOJIO
napauieJorpaMma OKPYKHOCTH.
22 | Ilnomanp TpeyrojabHUKA 2 Dopmynuposams:
23 | [lmomaas Tpanenuu 3 onpeoeieHus: BIUCAHHOTO ¥ OMMCAaHHOTO MHOTOYTOJbHHKA, TUTOIIAAN
KoutposnsHas padota N2 6 1 MHOTOYTOJIbHHUKA, PABHOBETHKHX MHOrOYTOJIbHIKOB;
OCHOBHbIEe C80liCcMEa TIIIOMIAJ MHOTOYTOJbHHKA.
Hoxa3zvieams: TEOPEMBI O CyMME YTIIOB BBIITYKJIOTO N-yTrOJbHHUKA, TUIOMIAN
HPSIMOYTOJIFHUKA, TUIOIIAAN TPEYTONbHUKA, IJIOMAIHN TPANCeIIHH.
IIpumensams M3y4eHHBIC ONPECICHHS, TEOPEMBI 1 POPMYJIIBI K PEHICHHUIO 3a/1a4
IToBTOpEeHue
U CHCTeMaTH3alus 8
y4eO0HOr 0 MaTepuaJja
YrpaxxHeHus 11 IOBTOPEHUS 7




Kypca 8 Kiacca

KonTponsuas padora N2 7




IIpumepHoe TeMaTHYeCKOe INIaHUPOBaHKe. ['eomeTpus. 9 kinace
(2 yaca B Henento, Bcero 70 4acoB)

Ho
Me
;)a Conepxanune yueonoro  KoanuecTrBo XapaKkTepuCTHKA OCHOBHBIX BUA0OB AEATENLHOCTH YeHHKa
par MarepuaJa 4acos (Ha ypoBHe Y4eOHBIX AeHCTBHI)
pa
(pa
I'nasa 1 16
Penienue TpeyroibHMKOB
1 Cunyc, KOCUHYC, TAHT€HC 2 Dopmynuposams:
¥ KOTaHTeHC yriia oT 0 onpedejienus: CUHyca, KOCMHYyca, TaHTeHca, KoTanreHca yra ot 0° 1o 180°;
10 180° C80UICMB0 CBSI3M JJIMH JUaroHajie U CTOPOH mapajuiesiorpaMma.
2 | Teopema KOCUHYCOB 3 Dopmynuposeamsv U pa3bACHATb OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
3 | Teopema cunycoB 3 BbruncnsaTe 3Hau€HNE TPUTOHOMETPUYECKON (PYHKIIMHU yTiia 10 3HAYEHHUIO
4 | Pemenue TpeyroJibHUKOB 3 OJIHOM M3 €ro 3a/laHHbIX (PYHKIIHH.
5 | ®opmyiisl A 4 Dopmynuposeamsv ¥ JOKA3bIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIEACTBHUS
HAXO0XIEHHU TUIOIIAIN 13 TEOPEMBI KOCUHYCOB M CHHYCOB, O IIJIOIIA 1 OIIMCAHHOTO
TPpEYroJbHHUKA MHOI'OYI'OJIbHHKA.
KoHTpossHas pabora N2 1 3anucvieams 1 JOKA3bIBaTh Q)opMynum AL HAXOJKICHHA ILI0IaAH
1 TPEYroJIbHUKA, PAJINYCOB BIIMCAHHON U OIIMCAHHOU OKPYKHOCTEHN
TPEYroJbHUKA.
Ilpumensme N3y4eHHbIE ONPEIEICHUS, TEOPEMBI U (POPMYIIBI K PELICHUIO
3a/1a4y
Inaea 2 8

IIpaBuwibHbIE




MHOTOYI'OJIbHUKH

6 | [IpaBuibHbBIC 4 lloscHamy, 4TO TaKkoOe NEHTP U EHTPATbHBIN IO NPaBUILHOTO

MHOTOYTOJIbHUKH U UX MHOT'OYTOJIbHUKA, CEKTOP U CETMEHT KpyTa.

CBOMCTBa Dopmynuposamy:

7 | JJnuHa OKpPY>KHOCTH. 3 onpeodeiieHue PaBUILHOTO MHOTOYTOJIbHUKA;

[Tnomanp kpyra ce0licmaa MPaBWILHOTO MHOTOYTOJIbHUKA.

KontponsHas padora N2 1 loxasvieams CBONCTBA MPABUIBLHBIX MHOTOYTOJILHUKOB.

2 3anucwvieams ¥ PazbACHATH (YOPMYIIBI JITUHBI OKPY>KHOCTHU, TIOIIAAN KPYTa.
3anucwvieams M AO0Ka3bIBaTh (HOPMYJIBI JUTMHBI T1YTH, TUIOMIAINA CEKTOpa,
bopMyIBI 111 HAXO0XKEHUS PaIUyCOB BIIMCAHHON U OMMCAaHHOMN
OKPYKHOCTEH MPaBUILHOIO MHOTOYTOJIbHUKA.

Cmpoums ¢ TIOMOIIBIO LIUPKYJIS ¥ JIMHEHKH MPABUIIbHBIE TPEYTOJILHUK,
YEeTBIPEXYTOTLHUK, IIIECTUYTOIBHUK.
llpumensms N3y4eHHBIC ONIPEACIICHUS, TEOPEMBI i (POPMYJIBI K PEIICHUIO
3a1a4
I'nasa 3
JexapToBbI 11

KOOPJAMHATHI HA MJI0CKOCTH

8 | PaccTostnue mexny 3 Onucwiéams NPSIMOYTOJIBHYIO CUCTEMY KOOPIMHAT.

JIBYMsI TOUKAMH C Dopmynuposamys: onpeeraeHue ypaBHeHUs GUTYPBI, HEOOX0IUMOE U

3aJIaHHBIMU JIOCTaTOYHOE YCIIOBHUS MapaIeIbHOCTH JIBYX MPSMBbIX.
KOOpJIMHATAMM. 3anucvieams M 10Ka3bIBaTh (OPMYITBI PACCTOSHUS MEXKIY ABYMS TOUKAMH,
Koopnunate! cepeuHsbl KOOPJIMHAT CEPEIMHBI OTPE3Ka.
OTpe3Ka Bvisooums ypaBHEHHE OKPYKHOCTH, 0011Ie€ ypaBHEHHE MPSIMO, ypaBHEHHE
9 | YpaBHenue purypsl. 3 TPSIMOM C YTIIOBBIM KO3 PHUIIUEHTOM.

YpaBHEHHE OKPYKHOCTU oka3zvieams HEOOXOIUMOE U TOCTATOYHOE YCIOBUE MAPAIIEIbHOCTU JBYX
10 | YpaBHeHue npsamoit 2 PSMBIX.
11 | YraoBoit ko3hpuuneHT 2 Ilpumensams 3y4eHHbIE ONPEICICHUS, TEOPEMBbI U (HOPMYIIBI K PEIICHUIO

PSAMOM

3aJgad




Kontponbnas pabora N2
3

I'naea 4 12
BekTopsl
12 | IlonsTue BekTOpa 2 Onucviéams NOHITUA BEKTOPHBIX U CKAJISIPHBIX BeIWYKH. MmtocTpupoBaTh
13 | KoopaunHaTel BEKTOpa 1 NOHSATUE BEKTOPA.
14 | CnoxxeHue 1 BEIYUTAHUE 2 Dopmyauposamaw:
BEKTOPOB onpeoenenus. MOJYJIsl BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
15 | YMHOXeHue BeKTOpa Ha 3 KOOpPJMHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
YUCIIO0 MIPOTUBOTIONIOKHBIX BEKTOPOB, YMHOKEHUSI BEKTOPA HA YHUCIIO, CKAJIIPHOTO
16 | CkxanspHoe 3 IIPOU3BE/ICHHS BEKTOPOB;
MPOU3BECACHUEC BEKTOPOB ceoucmed: paBHbIX BECKTOPOB, KOOPAUHAT PAaBHBIX BECKTOPOB, CJIOKCHUA
KouTposnsHas padota N2 1 BEKTOPOB, KOOPAWHAT BEKTOPA CYMMbI U BEKTOpPA PA3HOCTH JIByX BEKTOPOB,
4 KOJUTMHEAPHBIX BEKTOPOB, YMHOXKEHHS BEKTOPA HA YUCIIO, CKAJIIPHOTO
MIPOU3BEJICHUS ABYX BEKTOPOB, IEPIEHIUKYIISIPHBIX BEKTOPOB.
oka3vlieams TEOPEMBI: O HAXOXKJIEHUU KOOPJIMHAT BEKTOPA, O KOOPJIMHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBHH KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HAXOXXJIEHUHU CKAJIIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, 00 YCIOBUU
NEePIEeHAUKYISIPHOCTH.
Haxooumw xocuHyc yria Mexay AByMsl BEKTOpaMHu.
Ipumensame N3y4eHHBIC ONIPEIETICHUS, TEOPEMBI U (OPMYIIBI K PEIICHUIO
3a/a4y
I'naga 5
I'eomeTpuueckue 13
npeodpazoBaHmsi
17 | JIBuxkeHue 4 IIpusooums ipumMepsl IpeodpazoBaHus GUTYp.
(mepemerienue) GUTYpHI. OnuceiBaTh IpeoOpazoBanus (HUryp: MmapaienbHbIN EPEHOC, OCeBast
[TapanienbHbli IEpeHOC CUMMETpHUSI, IIEHTPaAJIbHAsI CAMMETPHSI, TOBOPOT, TOMOTETHUS, MOJI00HE.
18 | OceBas u neHTpaiabHas 4 Dopmynuposams.




cuMmmerpuu. [Tosopor

onpeoesnenusl. IBUKEHUS; paBHBIX QUTYpP; TOUEK, CHMMETPUYHBIX

19 | I'omotetusd. ITomobue 4 OTHOCHUTEJIBHO MPSIMOM; TOUEK, CAMMETPUYHBIX OTHOCUTEIBHO TOUKH;
buryp (Gurypsl, UMEIOILIENH OCh CAMMETPHH; (PUTYPBI, UMEIOIIEH LIEHTP CUMMETPHH;
KonTponbHas padora N2 1 MOROOHBIX puryp;

5 ceoticmea: NBUKEHUS, apalieIbHOro MepeHoca, 0CEBOM CUMMETPUH,
LHEHTPAJTbHON CUMMETPHH, IOBOPOTA, TOMOTETHH.
/Jlokazbieams TEOPEMBI: O CBOMCTBAX MAPaJUICIIBHOIO NIEPEHOCA, OCEBOU
CUMMETPUH, IICHTPAJIbHOW CUMMETPHUH, IOBOPOTA, TOMOTETHH, 00
OTHOIIEHUH MJIONIa/1eH MOJO0OHBIX TPEYTOJIbHUKOB.
Ipumensame N3y4eHHbIE ONPEIETCHUs, TEOPEMBI U (OPMYIIbI K PEIICHUIO
3aza4y
IToBTOpEHUE
U CHCTEeMATU3AUA 10
y4eOHOro MaTepuaJjia
VYrpaxHeHus 1Jis TOBTOPEHUS 9
Kypca 9 knacca
1

KonTponsnas padora N2 6




PexoMeHIAIIHN M0 OCHAIIIEHUIO Y4eOHOT0 Mpolecca

OcHarteHnue nporecca 00y4eHuss MaTeMaTHKe o0ecrednBaeTcs OMOIMOTEIHBIM
(GOHIOM, TMMEYaTHBIMHU TOCOOWSMHU, a Takke WH(POPMAIMOHHO-KOMMYHHUKATHBHBIMHU
CpeICTBaMH, OKPaHHO-3BYKOBBIMH  MpHOOpaMH, TEXHHYECKHUMH  CPEICTBAMHU
0o0ydeHUs1, y4eOHO-MPAKTUIECKUM U yueOHO-1a00paTOPHBIM 000PYI0BAHHEM.

e bubanoreunslii ponn

HopmaTuBHbBIE JOKYMEHTBI

1. ®enepanpHbIl TOCYIAPCTBEHHBIM 00pa30BaTENIBbHBIM CTaHAAPT OCHOBHOTO
obmrero oOpa3oBaHusI.

2. TlpumepHble mporpaMMbl OCHOBHOTO oOImero oOpaszoBaHus. Maremartuka.
(Crangaptel BTOpOro nokosieHus). — M.: IIpocsemenue. 2010.

3. @opMupoBaHHE YHUBEPCAIBHBIX YYEOHBIX NEUCTBUNM B OCHOBHOM IIKOJE.
Cucrema 3amanmii / A. I'. Acmonos, O. A. KapabanoBa. — M.: Ilpocsemenue. 2010.

YMK A. I'. Mep3nsak, B. b. Ilonouckuii, M. C. Axup

«Mamemamuka. 5 knacc», «Mamemamuxka. 6 knacc»

1. A. I Mep3znak. Matematuka: 5 KiI.: yaeOHUK i 0011€00pa30BaTeIbHBIX
yapexaennii / A. I'. Mepsnsk, B. b. Tlononckuii, M. C. SIxkup. — M.: Benrana-I'pad,
2013.

2. A. I'. Mep3nak. Jlunaktudeckue MaTepuaibl 0 MaTeMaTuke I 5 kiacca /
A.T. Mep3nsk, B. b. ITonouckuii, M. C. flkup. — M.: Benrana-I'pad, 2013.



3. A. I Mep3nax. Pabouyas Tterpaap mo Marematuke miusa S5 kmacca / A. T
Mepzinsk, B. b. Iononckuit, M. C. fAxup. — M.: Benrana-I'pad, 2013.

4. A. I Mepsnax. Marematuka. Metoguka oOyueHusd. 5 kmacc. Pabouas
tetpaab yuutens / A. I'. Mep3msk, B. b. Ilononckuii, M. C. Sxup. — M.: Benrana-
I'pad, 2013.

5. A. I Mep3nax. Marematuka: 6 ki.: ydeOHHK JJIs1 0011€00pa3oBaTeIbHBIX
yupexaenuii / A. I'. Mepansik, B. b. [lononckuii, M. C. Skup. — M.: Benrana-I'pad,
2013.

6. Tl'eomerpusi: 7 knacc: yd4eOHMK JUIsl ydalquxcsi 00111e00pa3oBaTeIbHBIX
yupexnaennit/ A.I'. Mepansik, B.b. [lononckuii, M.C. Skup. — M. : Benrana-I'pad,
2012.

7. Teomerpus: 7 Kiacc: IWAAKTHUYECKWE MaTepHaibl: COOpPHUK 3adad u
KOHTpOJbHBIX pado1/ A.I'. Mepansik, B.b. Tlononckuit, M.C. Slkup. — M. : Benrana-
I'pad, 2013.

8. T'eomerpusi: 7 kmacc: paboume terpagu N21,2/ A.I'. Mepsnsak, B.b.
[Tomonckuii, M.C. Sxup. — M. : Benrana-I'pad, 2013.

9. T'eometpust: 7 knacc: meroguueckoe nocodue/ E.B. bynko, A.I'. Mep3isik,
B.b. Ilonouckuii, M.C. SIxkup. — M. : Benrana-I'pad, 2013.

10. T'eomeTpusi: 8 kjacc: y4eOHHMK [JIs1 ydalIuxcs 0011eo0pa3oBaTeIbHBIX
yupexaennit/ A.I'. Mepsnsik, B.b. Tlononckuii, M.C. fAxup. — M. : Benrana-I'pad,
2013.

11. Teomerpusa: 8 kiacc: AUAAKTUYECKHE MaTepHalibl: COOpPHHMK 3a/ad |
KOHTPOJIBHBIX padot / A.I'. Mepaisik, B.b. [Tononckuii, M.C. SIxkup. — M. : BeHnrana-
I'pad, 2013.

12. T'eomerpus: 8 kmacc: paboume Tterpamu N21,2/ A.I'. Mep3mk, B.b.
[Tonouckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2013.

13. T'eomerpus: 8 kmacc: Mmeroauueckoe mocooue/E.B. bymko, A.I'. Mep3msk,
B.b. Ilononckuit, M.C. SAxup. — M. : Benrana-I'pad, 2013.

14, Teometpusi: 9 kmacc: y4eOHMK I ydamuxcs o01eo0pa3oBaTeIbHBIX
yupexnenuii/ A.I'. Mepamsik, B.b. [Tononckuii, M.C. Sxup. — M. : Benrana-I'pad.

15. T'eomerpus: 9 kiacc : OUIAKTHYSCKHE MaTepualbl: COOPHUK 3a1ad u
KOHTPOJBHBIX padot/ A.I'. Mep3nsak, B.b. Ilononckuit, M.C. Sxup. — M. : Benrana-
I'pad.

16. Teomerpus: 9 ximacc: padoume Terpamm N2 1, 2/ A.I. Mepsnsk, B.b.
[Tomonckuii, M.C. SIxkup. — M. : Benrana-I'pad.

17. T'eomerpus: 9 kmacc: Mmerogudeckoe mocooue/E.B. bymko, A.I'. Mep3msk,
B.b. ITonouckuii, M.C. SIkup. — M. : Benrana-I'pad.

18. A. I Mepsnax. Anrebpa: 7 xi.. y4eOHHK sl 0011€00pa30BaTEIbHBIX
yapexaennii / A. I'. Mepsnsk, B. b. Tlononckwuii, M. C. SIxkup. — M.: Benrana-I'pad,
2013.




19. 4. I" Mep3nax. Anrebpa: 8 KiI.: y4eOHUK mjisi 0011€e00pa30BaTEeIbHBIX
yupexaenuit / A. I'. Mepainsk, B. b. Tlononckuii, M. C. Axup. — M.: Benrana-I'pag,
2013.

20. A. I Mep3znax. Anrebpa: 9 ki.. y4eOHUK s 00IIe00pa3oBaTEIbHBIX
yupexaenuit / A. I'. Mepainsk, B. b. Tlononckuii, M. C. fxup. — M.: Bentana-I'pag,
2013.

21. A. I'. Mep3nax. lunaktuueckue MaTepuasl 1o anreope nis 7 kinacca/ A. I
Mep3nsk, B. b. [lononckuit, M. C. Slkup. — M.: Benrana-I'pad, 2013.

22. A. I'. Mep3nax. lugaktuueckue Matepuansl o anredpe s 8 kimacca / A. T
Mep3nsk, B. b. Ilononckuit, M. C. Slkup. — M.: Benrana-I'pad, 2013.

23. A. I'. Mep3nax. lunaktuueckue MaTepuaisl 1o anredpe ainsa 9 knacca / A. I
Mepsnsk, B. b. Tlonounckuit, M. C. Slkup. — M.: Benrana-I'pad, 2013.

CnpaBoyHble MOCO0VSI, HAYYHO-TOMYJISIPHAS M HUCTOPUYECKas JJUTepaTypa

1. Danmknonenusa ais nereii. Maremaruka. Tom 11. — M.: ABanTa+, 2003.

2. http:/lwww.kvant.info/  HayuHo-nomynsipHblii  hU3NKO-MaTEeMAaTUYCCKUIA
KYpHAJI JJIsl ITKOJIBHUKOB M CTYJIEHTOB «KBaHT».

3. Jlesumac I'. I'. Hectannaptuele 3anaun o matematuke. — M.: WJIEKCA,
2007.

4. TI'aspunosa T. /]. 3anumarenbHas maremaTtuka. 5-11 kimacc. — Bonrorpan:
Vuurens, 2008.

5. @apros A. B. Marematuueckue oJummnuaasl B mkoie. 5-11 kmacc. — M.:
Alipuc-ipecc, 2005.

6. Henman U. A., Bunenkun H. . 3a cTpaHuiiaMu yuyeOHUKA MaTeMaTHKU. 5-6
kiacc. — M.: IIpocsemenue, 2004.

7. baspun U.U., @pubyc E.A. Ctapunnsie 3amgaun. — M.: [Ipocsemenune, 1994.

1. IleyaTHbIE MOCOOHA
1. TaOmuie! 10 MaTeEMaTUKE 1A 5 — 9 KJ1accoB.
2. [TopTpeTsl BRIAAIOIINXCS ACsATEICH MaTeMaTHKH.

I1l. udopmanmonHbie cpeacTBa
1. Konnmekmusi MeanapecypcoB, MIEKTPOHHBIE 0a3bl JaHHBIX.
2. aTepHer.

V. DxpanHo-3ByKOBBIE MOCOOHS.
1. BuaeoguiabMbl 0 HCTOPUHM Pa3BUTUS MAaTEMATHUKH, MATEMATHUECKUX UJEH
1 METOJIOB.

V. TexHu4eckue cpeacTBa 00y4eHuUst
1. KommbioTep.
2. MynbTUMEIUAIIPOCKTOP.


http://www.kvant.info/

3. DKpaH (Ha WTaTUBE WIX HABECHOM ).
4. VlutepakTuBHAs A0CKAa.

V1. YueOHo-npakTHUYeCKas U Y4eOHO-1a00paTOpHOE 000Py/10BaHUE

1. Jlocka MarHuTHasi ¢ KOOPJAUHATHON CETKOM.

2. Hab6op mudp, OykB, 3HAKOB AJIs1 CpEHEHN IIKOJIbI (MATHUTHBIH).

3. HaGops! «Yactu nenoro Ha kpyre», «[Ipoctbie apoou».

4. HaGop reoMeTprU4eCcKuX Tel (JIEMOHCTPAIIMOHHBIN U pa3AaTOUHbIN).

5. Mogenb enuHuLbl 00BEMA.

6. KommuiekT yepTEXHBIX MHCTPYMEHTOB (KJIACCHBIX U pa3IaTOYHBIX): JIMHEIKA,
TpaHcnopTup, yrojbuuk (30, 60), yroasHuk (45, 45), TUpKyIb.

7. HaGopsl mist monenupoBaHusi (1BeTHas Oymara, KapTOH, KaJibKa, KJIEH,
HOXXHUIIBI, TUIACTUIINH).



