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NOACHUTENbHAA 3ANMUCKA

Pa6ouas mporpamma mo mpeamery MATEMATUKA"nna obGyuaio
muxcsa 5—9 KaaccoB pasdpaboraHa Ha ocHOBe PenepaabHOTO T'OCy-
IapCTBEHHOTO 00pa3oBaTeJIbHOTO CTaHIapTa OCHOBHOTO 0OIIero 06-
pasoBaHMA C YYETOM U COBPEMEHHBIX MHUPOBBIX TpebOBaHUIA,
OpeabABIAEMBIX K MaTeMaTUUeCKOMY O0pasoBaHWIO, U TPamUITHAIL
poccuiickoro 00pas3oBaHUs, KOTOPbIe OO0ecIeurBalOT OBJIAJeHUE
KJIIOUEeBBIMU KOMIIETEHITUAMU, COCTABJIAIONTMMY OCHOBY JIJIS HEIpe-
PBIBHOTO O0Opa30BaHUA M CAMOPA3BUTHUA, a TaKiKe IEJIOCTHOCTH 00-
MEeKYJIbTYPHOTO, JJUYHOCTHOTO U IIO3HABATEJIBHOTO PA3BUTUSA 00Y-
yapmuxcda. B paboueil mporpaMMme yUTEeHBI UAEW U IIOJOKEHUSA
KoHmnenmuu pasBuTUSA MaTeMaTUYeCKOro obOpasoBaHus B Poccuii-
ckoii Pegeparun.

B snoxy nudposoit TpaHchopManuu Becex cep UesioBeUuecKoit me-
ATEJIBbHOCTU HEBOSMOKHO CTATh 0OPA30BAHHBIM COBPEMEHHBIM UeJI0-
BeKOM 0e3 6a30BOIi MaTeMaTUYECKOM MOATOTOBKM. YJKe B IIKOJEe
MaTeMaTuKa CJIYKUT OMOPHBIM ITPEIMETOM JIJIA U3YUEHUA CMEKHBIX
OUCIUILINH, a IOoCJIe MKOJLI peaJbHON Heo0X0IMMOCThIO CTAHOBUT-
csA HeIIpephIBHOE 00pa3oBaHue, UTO TPeOyeT MOJTHOIIEHHON 6a30BOit
o611eobpa3oBaTeIbHON HOATOTOBKUW, B TOM YHCJIEe M MaTeMaTuue-
CKOM. JTO 00YCJIOBJIEHO TeM, UTO B HAIIW JHUW PACTET YMCJIO IIPO-
deccuit, cBA3AHHBIX C HEIIOCPEICTBEHHBIM IIpUMeHEeHWeM MAaTeMa-
TUKN: U B chepe 9KOHOMUKU, U B OU3HECE, U B TEXHOJOTUUECKUX
obJIacTaxX, 1 Jake B TyMaHUTapPHBIX chepax. Takum o6pasom, KpyT
IIKOJBHUKOB, JJIsI KOTOPBIX MaTEeMaTUKa MOMKET CTATh 3HAUYMMBIM
OpeaMeTOM, PACHIUPIETC.

ITpakTHyeckas ImMOJE3HOCTH MAaTeMATHUKU OOYCJIOBJIE€HA TEM, UTO
eé TpeaMeTOM ABJAITCA (pyHIaMeHTaJbHbIe CTPYKTYPHI HAIIEeTo
MHUpa: MPOCTPAHCTBEHHBIE (POPMBI ¥ KOJUUYECTBEHHBIE OTHOIIEHUS
OT IIPOCTEHIINX, YCBAUBAEMbIX B HETIOCPEICTBEHHOM OIILITE, J0 IO0-
CTaTOYHO CJIOYKHBIX, HEOOXOAUMBIX IJIA PA3BUTUS HAYYHBIX U IPU-
KJamgHbIX uaeii. Bes KOHKPeTHBIX MaTeMaTUYeCKUX 3HAHUMN 3aTpyI-
HEHO MOHMMAaHNe MPUHIIUIIOB YCTPONCTBA M MCIIOJb30BAHUSA COBpE-
MEHHOM TeXHWKM, BOCHPUATHE W WHTEPIIPeTalus pasHooOpas3HOit
COIIMAJIbHOM, DKOHOMUUYECKOM, MOJUTHUYECKO nHpOpMAIIUT, MAJIO-
5 (deKTrUBHA TOBCEIHEBHAs IIPaKTHUUYeCcKas AeATeJIbHOCTb. Kakmo-
MY YeJIOBEKY B CBOEH KMU3HU IIPUXOAUTCSA BBIMOJHATH PACUETHI U
COCTaBJIATH AJTOPUTMBI, HAXOAUTh W HTPUMEHATH (POPMYJIBI, BJa-
IeTh IIPAKTUYECKUMU ITPUEMaMU TeOMEeTPUUYECKUX U3MEPEeHU N U mOo-
CTpoeHUii, YNTaTh MHPOPMAIIHNIO, IIPEACTABICHHYIO B BUIe Ta0JIUII,



auarpaMm u rpaduKOB, JKUTh B YCJIOBUAX HEOIPENeJEHHOCTH U II0-
HUMATh BEPOATHOCTHBIA XapaKTep CIYyJaMHBIX COOBITUM.

OnHOBPEMEHHO ¢ paciiupeHueM chep IPUMeHEeHUs MaTeMaTUKNI
B COBPEMEHHOM 00111ecTBe BCE Oojiee Ba)KHBIM CTAHOBUTCA MaTeMa-
TUYECKUI CTUJIb MBINLJIEHUS, MPOABIAOIININCA B ONPEIeIEHHBIX
YMCTBEHHBIX HaBBIKaxX. B mpoliecce n3yueHUs: MaTeMaTUKU B apce-
HaAJ IPUEMOB U METOAOB MBIILJIEHUS YeJIOBEKA €CTeCTBEHHBIM 00-
pa3oM BKJIIOYAIOTCS MHAYKOUA U NeAyKOusd, o000IIeHne 1 KOHKDe-
THU3anusd, aHAJIN3 U CUHTE3, KJIacCUMUKAIUA U CHUCTeMaTu3auusd,
abcrparupoBanue u aHajgorusa. O0beKThl MaTeMaTUYECKUX yMO3a-
KJIIOUeHUIT, IpaBUjia NX KOHCTPYMUPOBAHUSA PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX IIOCTPOEHU, CIIOCOGCTBYIOT BBIpAOOTKe yMeHUs (op-
MyJINPOBaTh, 00OCHOBBIBATh U JHOKA3BIBATh CYKIEHUS, T€EM CAMBIM
pa3BUBAIOT JIOTUUYECKOEe MBIILIeHVe. Benymas poJsb IPUHAIJIEKUT
MaTreMaTHuKe M B (OPMUPOBAHUU AJITOPUTMUUECKON KOMIIOHEHTHI
MBINLJIEHUA U BOCIUTAHUYN YMEHUH NelCTBOBATH II0 3aJaHHBIM aJi-
rOpuUTMaM, COBEPIIEHCTBOBATH M3BECTHHIE M KOHCTPYHPOBATH HO-
Bble. B mpomecce penreHus 3asady — OCHOBOM y4eOHOH AesATeIbHO-
CTH Ha YPOKaxX MaTeMaTWKNU — PA3BUBAIOTCA TaKyKe TBOPUECKAsd U
OpUKJIagHasaA CTOPOHBI MBIIIJICHUA.

O0yueHre MaTeMaTHKe JAE€T BOSMOXKHOCTH Pa3BUBaTh y 00ydaro-
IIUXCA TOUYHYIO, PAIMOHAJBHYIO M MHGOPMATUBHYIO pPeUYb, YMEHUE
oTOupaTh HauboJiee MOAXOAAINNE I3EIKOBbIE, CUMBOJIUYECKNE, I'Pa-
(uueckue cpencTBa IJiA BBIPAKEHUA CYXKIEHUN W HATJIATHOTO WX
IpeCTaBJIEeHUS.

Heo6xoguMbIM KOMIIOHEHTOM OOIIEl KYJIbTYPhl B COBPEMEHHOM
TOJIKOBAHUU SIBJISETCS 00lee 3HAKOMCTBO C METOJaMM! ITO3HAHUSA
IefCTBUTEIBLHOCTH, IIPECTABJIEHNE O IPeJMeTe I METoaX MaTeMa-
TUKU, UX OTJINYUH OT METOJOB APYTUX €CTEeCTBEHHBIX U T'yMaHUTAD-
HBIX HayK, 00 0COOEHHOCTAX NPUMEHEHUS MaTeMaTHKU AJs pelle-
HUSA HAYYHBIX U IPUKJIAAHBIX 3aaau. Takum o6pasomM, MaTeMaTuue-
CKoe 00pas3oBaHVe BHOCUT CBOHM BKJIaJ B (GOpMHUpPOBaHUe 0oOIIeH
KYJIbTYPHI YeJIOBEKA.

W3yueHre maTeMaTHKU TaKKe CIIOCOOCTBYET 3CTETUUYECKOMY BOC-
MUTAHUIO YeJ0BeKa, MOHUMAHWIO KPACOTHI U M3AI[ECTBA MaTeMaTH-
YEeCKUX PACCYKJEeHUU, BOCIIPUATUIO I'eOMETPUUECKUX (PopM, ycBOe-
HUIO W€V CUMMETDPUN.

UENN N OCOBEHHOCTU N3YYEHNA YYEBHOIO NMPEOMETA
«MATEMATUKA» HA YPOBHEOOO

HpI/IOpI/ITeTHLIMI/I neJyaMun O6y‘{eHI/IH MaTreMaTuke B 5—9 Kiaccax
ABJIAOTCA:



= (hoopMUpOBaHUE IEHTPAJbHBIX MaTEMATUUECKUX ITOHATHUH (YuCIo,

BeJIMYMHA, TeoMeTpuUecKkas purypa, mepeMeHHas, BePOATHOCTD,

byHKIUA), 00eCIeunBAIONINX IPEEeMCTBEHHOCTh U II€PCIEeKTUB-

HOCTH MaTeMaTHUUYEeCKOTO 00pasoBaHUSA O0yUAIOIIUXC;

= IOABEeHNEe OOYdYaIoIMXCs HA MOCTYIIHOM MIJd HUX YPOBHE K

OCO3HAHUWIO B3aMMOCBA3U MATEMAaTUKM UM OKPY:KAOIIero Mupa,

HNOHMMAaHNe MaTeMaTUK! KaK YacTu oOIeil KyJbTYyPHI UejioBede-

CTBAa;

= Pa3BUTHUE MHTEJJIEKTYAJbHBIX M TBOPUECKUX CIIOCOOHOCTEIl 00y-

YAOIIUXCsd, ITO3HABATEJIbHOM AaKTUBHOCTHU, MCCJIETOBATEIbCKUX

yMeHUii, KPpUTUUHOCTU MBIILJIEHUsI, MHTepeca K N3yYeHUIo MaTe-

MAaTUKWU;

= hopMupoBanue (GYHKIMOHAIHLHOM MaTeMaTHUYECKON I'DPaMOTHO-

CTHU: YMEHUA PACIIO3HABATDH IIPOABJICHUA MaTeMAaTUUYECKUX IIOHA-

THii, 00'bEKTOB U 3aKOHOMEPHOCTEH B pPeabHBIX KU3HEHHBIX CHU-

TyalnudaX U IIPpU M3yUYeHUHN APYyIrux yqeﬁHbe IIpegMeToB, IIPOAB-

JeHUusA 3aBUCHUMOCTEH M 3aKOHOMEPHOCTel, (hopMyJIUpPOBaTh UX

Ha S3bIKE MaTeMaTWKM W CO3JaBaTh MaTeMaTUdYecKue MOIesu,

OPUMEHATh OCBOEHHBIM MaTeMaTUYeCKUil amiapaT IJisd pelleHus

IIPAKTHUKO-OPHMEHTHNPOBAHHBIX 3aJa4, MHTEPIIPEeTHPOBaATh M OIle-

HUBATh MOJYYEeHHbIE PEe3yJIbTaThI.

OcHOBHBIE JTUHUU COOeP:KaHUA Kypca MaTeMaTuku B 5—9 Kiac-
cax: «Hwmcna u BpIUMCIEHUA», «Asredopa» («AisrebpanuecKkue BbI-
pakeHUsA», «YpaBHeHUS U HepaBeHCTBa»), «DPyHkmum», «I'eome-
Tpusi» («I'eomerpuueckue (purypbl m MX CBOUWCTBa», «V3MepeHme
TeOMeTPUUYECKUX BEJUUYUH»), «BepoATHOCTH M cTaTUCTHUKA». JlaH-
Hble JUHUU Pa3BUBAIOTCA HapaLIeIbHO, KaKAas B COOTBETCTBUU
Cc cOOCTBEHHO# JIOTMKOM, OJHAKO He He3aBUCUMO OJHA OT JAPYTIoi,
a B TeCHOM KOHTaKTe W B3amMmojelicTBuu. Kpome 9TOro, nx o0benu-
HAET JOTMYecKas COCTABJIAIONIAA, TPAAUIMOHHO IPUCYIIAs MaTe-
MaTHKe W IIPOHU3BIBAIOIAs BCEe MaTeMaTUYeCKHe KYPChl U COAep-
Karenbuble JuHuu. ChopmynampoBaHHoe B PemepaibHOM TOCY-
IapCTBEHHOM OOpa30oBaTEIHLHOM CTaHAAPTE OCHOBHOIO OOIIETo
obpas3oBaHUA TpeOOBaHUE «yMeTh OIEePUPOBATH MOHATUAMU: OIIpPE-
IeJieHWe, aKCHMoMa, TeopeMa, JOKasaTeJIbCTBO; YMeHHe pacIlo3Ha-
BaThb MCTHUHHBIEC 1 JIOJKHBIEC BBICKA3bIBAHNA, IIPDUBOOAUTH IIPMMEPHI 1
KOHTPIPUMEDPHI, CTPDOUTH BHICKA3bIBAHUA 1 OTPUIAHUS BhICKA3bIBa-
HUMA» OTHOCUTCA KO BCeM KypcaM, a (GopMHUpPOBaAHUE JIOTUYECKUX
YMeHUH pacmupenessieTcs II0 BCEM rojaM oOydYeHHs Ha ypPOBHE OcC-
HOBHOTI'O 00IIero o0pa3oBaHus.

CoxepsxaHue 00pasoOBaHUsA, COOTBETCTBYIOIEe IIPEIMETHBIM pe-
3yJIbTaTaM OCBOEHUA paboueil mporpaMMbI IO MaTeMaTuKe , pacipeiie
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JEHHBIM IO TofaM OOYUYeHUs, CTPYKTYPUPOBAHO TAaKUM oOpasoM,
4TOOBI KO BCEM OCHOBHBLIM, HPUHIIMIKAJILHBIM BOIPOCAM OOydaro-
muecs oopallaanuch HeOAHOKPATHO, YTOOBI OBJIaeHNe MaTeMaTHhye-
CKUMU MOHATUSAMU U HABBIKAMU OCYIIECTBJIAIOCH IIOCTEeT0BATEIHHO
¥ TOCTYyIIaTeJbHO, C COOJIIOAEeHNEM IPUHIIUIA ITPEeMCTBEHHOCTH, a
HOBBbIe 3HAHUS BKJIIOUYAJINCH B OOIIYI0 CHCTEMY MAaTE€MAaTHUYECKUX
OpeAcTaBJIeHUN 00yUAIOIINXCs, PACIINPAA U YIJIyO0JIdasa e€, oopasys
HPOYHbIE MHOYKECTBEHHBIE CBSI3HU.

MECTO YYEBHOIO NPEAMETA «MATEMATUKA» B YYEBHOM NJIAHE

B coorBercTBUU ¢ PemepasibHBIM TOCYZAPCTBEHHBIM 00pasoBa-
TeJbHBIM CTAaHIapPTOM OCHOBHOTO O0IIlero o6pasoBaHUA MaTeMaTuKa
ABJsAETCA 00sA3aTeJbHBIM IIPEIMETOM Ha JAHHOM ypPOBHE o0pasoBa-
Huda. B 5—9 Kimaccax yueOubIii mpeagmer «MaTtemMaTuKa» TPagUIU-
OHHO M3y4YaeTcs B paMKaXx CJENYIOUUX YIeOHBIX KypcoB: B 5—6 Kiac-
cax — Kypca «MaremaTuka», B 7T—9 Kiaccax — KypcoB «Airedopa»
u «I'eomeTpusi». OJIeMeHTHI CTATHUCTUKU M TEOPUU BEPOSITHOCTEH
n3y4Yajanch B OCHOBHOM B paMKaxX yueOHOTo Kypca «Ajrebpas.

Hacrosameit nporpaMmoil mnpeaycMaTpuBaeTCs BbIAeJE€HUE B
yueOHOM IIJTaHe Ha M3yUeHUWe MaTeMaTuKu B 5—6 Kyaccax 5 yueo-
HBIX YaCOB B HEJIEJIIO B TeUEHNE KaMKJ0ro roga odoyueHusd, B 1—9 Kiac-
cax 5 yueGHBIX YaCcOB B HeIeJI0 B TeUeHUre KaKJA0ro rojla 00ydueHusT
(anrebpa - 3 yaca, reomeTpus - 2 yaca);Bcero 850 yueOHBIX YaCOB.

TemaTuueckoe IJIaHUPOBAHWE yUeOHBIX KYPCOB UM PEKOMEHIye-
Moe pacipejeiieHre y4eOHOr0 BpeMeHHU JIs U3YUEHUSI OTAEJIbHBIX
TeM, IPEeJIOKEeHHbIe B HACTOMAIEH HporpaMMe, HAIO pPacCcMaTpU-
BaTh KaK IIPUMEPHbIE OPUEHTUPHI B IIOMOIIb COCTABUTEII0 aBTOP-
CKOU paboueil mporpaMMbl M IpPeKAe BCeTo yumTeaio. ABToOp pabo-
yell mporpaMMbl BIPaBe YBEJIWYUTH WJIU YMEHBIIUTH ITPEAJI0KeH-
HOe YMCJIO yUYeOHBIX YacOB Ha TeMY, UTOOBI YIIIyOUTHLCSI B TEMATUKY,
0ojiee 3aMHTEPECOBABIIYI0 YUEHUKOB, WJIM HAIPABUTh YCUJIUA Ha
npeomojieHMe 3aTpynHeHUIl. KosmuecTBO MPOBEPOUYHBIX paboT (Te-
MaTHUYECKUH W UTOTOBBIM KOHTPOJIb KauecTBa yCBOEHUSA yUueOHOTOo
MarepuaJia) U UX TUNO (CAMOCTOSATENIbHBIE U KOHTPOJbHbIE PaboThI,
TECThI) OCTAIOTCA HA YCMOTPeHUe yuuTesas. Takike yuuTeab BIIpaBe
YBEJIUYUTH UJIM YMEHBIIUTH YMUCJI0 YUeOHBIX YacOB, OTBEIEHHBIX
B JaHHOM paboyen mporpamme Ha 0000IleHUE, IIOBTOPEHUE,
CHUCTeMAaTH3aIlNI0 3HAHNH o0yUaonuxcsa. EMMHCTBeHHBIM, HO IPUH-
IUMHUAJIBHO BaKHBIM KPUTEPUEM, SIBJIAETCSA TOCTHKEeHNe Pe3yibTa-
TOB O0yUeHUs, YKa3aHHBIX B HACTOAIIEH mporpaMMme.



NNAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA
VYEBHOI0 NPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOI0 OBLIEr0 ObPA30BAHUA

OcBoenue y‘Ie6HOI‘O mmpeameTa «MaremaTuras» AOJIKHO obecmeuun-
BaThb OOCTUKEHMNE Ha YPOBHE OCHOBHOI'O 0611_[61"0 06pa303aH1/15{ cJie-
AYIOINUX JITYHOCTHBIX, MeTallpeAMETHBIX N IIPpeaAMEeTHBIX o6pasoBa-
TeJIbHBIX Pe3yJbTaTOB:

JINYHOCTHbIE PE3VJIbTATbI

JImuHOCTHBIE PE3yJIbTAThl OCBOEHUSA IPOTPAMMBI yUeOHOTO TIpe/I-
MeTa «MaTeMaTuKa» XapaKTepU3yIOTCA:

nanMOTW-IECKOE BOoCnuTaHue:

IPOosBJIeHUEM MHTepeca K IPOILIOMY M HACTOSIIEMY POCCUMCKOM
MaTeMATUKM, [eHHOCTHLIM OTHOIIEHHEM K JOCTHXKEHUAM POCCHIH-
CKIUX MaTeMaTHKOB M POCCHUHCKON MaTeMaTHWYeCKOM IIKOJIbI, K WMC-
HOJIb30BAHUIO 9TUX AOCTHKEHUH B APYruX HAYKaX U HNPUKJIATHBIX

cepax.
[paxpaHcKkoe M AyxOBHO-HPAaBCTBEHHOE BOCNUTaHUeE:

TOTOBHOCTHIO K BBIINOJIHEHUIO 00A3aHHOCTEH IpasKIaHWHA U pea-
JAU3aliyd ero IpaB, OPeACcTaBJIeHHEM O MaTeMaTUYeCKHX OCHOBaX
GYHKIIMOHUPOBAHUSA PA3JIUUYHBIX CTPYKTYpP, SBJIEHUU, IPOIEnyp
rpaskIaHCKOro obmiecTBa (BBIOOPHI, OIIPOCHI U IIP.); TOTOBHOCTBIO K
OOCYKIEHUIO STUYECKUX IIPOOJIeM, CBABAHHBLIX C IIPAKTUUYECKUM
OpUMeHeHUeM TOCTHKeHU HayKN, OCOSHAHNEM BaKHOCTU MODAaJIb-
HO-3TUYECKUX IIPUHIIUIIOB B AeATEeJIbLHOCTH YyUEHOTO.

prJJ,OBOE BoCnutaHue:

YCTaHOBKOM Ha aKTUBHOE yYaCTHE B PEUIEHUU IIPAKTUYECKUX 3a-
Jlau MaTeMaTU4YeCKOl HalpaBJIeHHOCTHU, OCOSHAHNEM BAa’KHOCTHU Ma-
TeMaTU4eCKOoro o0pasoBaHWA Ha IPOTSKEHWU BCeH KUSHU AJIA
yCIIeITHO¥ nIpodecCHOHATBHOMN NeATeIbHOCTY U PA3BUTUEM HE00XO0-
IUMBIX YMEHUI; OCO3HAHHBLIM BHIOOPOM U HMOCTPOECHUEM WHIAUBULY-
aJIbHOM TpaeKToOpuM 00pPa30BaHUA U KUSHEHHBIX IIJIAHOB C YUETOM
JIUYHBIX UHTEPECOB U OOIIECTBEHHBIX IIOTPEOHOCTEI.

JcTeTMyeckoe BOCNUTaHUE:

CIOCOOHOCTHIO K SMOI[MOHAJIHLHOMY M 3CTETHUYECKOMY BOCIPHUA-
THI0O MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIIeHUM, pacCy:KIeHuMil;
YMEHUIO BUETh MaTeMaTUu4YecKrue 3aKOHOMEPHOCTU B MCKYCCTBE.



U,eHHOCTM HAY4YHOro no3HaHwua:

OpHeHTalel B MeATeJbHOCTH Ha COBPEMEHHYIO CHCTEMYy Hayd-
HBIX IPEACTABJIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHU Ue-
JIOBEKAa, IIPUPOILI U OOIEeCTBA, MOHMMAHNEM MAaTeMATHUYECKON Ha-
VKH KaK cepbl UeJIOBeUeCKOIl NesaTeIbHOCTH, STAIIOB €€ Pa3BUTUS
Y 3HAUMMOCTH IJIS PA3BUTHUSA UBUJIN3AINN; OBJIAJeHNEM S3BIKOM
MaTeMATUKHN WM MaTeMaTHUUYeCKOil KyJbTypPOil KaK CPeICTBOM II03HA-
HUSI MUPA; OBJIAJEHNEM IIPOCTEHIINMY HABLIKAMU HCCJIEIOBATEIIb-
CKOM [esATeJILHOCTH.

Ousnyeckoe BocnuTaHue, (GoOpMUPOBAHME KYNbTYPbl 340POBbA U 3MOLMO-
HanbHOro 6narononyyusa:

TOTOBHOCTBHIO IIPUMEHATHh MaTeMaTUYecKue 3HAHUA B MHTepecax
CBOET0 30POBbsiA, BeIeHUA 3OPOBOTO o0pasa KU3HU (340pOBOe IIU-
TaHue, cOATaHCUPOBAHHLIN PEXKUM 3aHATUHN U OTAbIXA, PEryJIdpHas
dusuveckas aKTUBHOCTH); cOPMHUPOBAHHOCTHIO HaBBIKA pedJiek-
cuu, IMPpU3HAHMEM CBOEro IIpaBa Ha OIMMOKY M TAKOT'O JKe IIpaBa
OPYToro YeJIOBeKa.

JKonoruyeckoe BoCnuTaHue:

OpHeHTaluell Ha IPUMEeHeHNe MaTeMAaTUUYeCKUX 3HAHUH IJId pe-
HIeHUs 3a7aY B 00JIaCTH COXPAHHOCTHU OKPYJKaIOUIel Cpeabl, MIaH!-
POBaHMS HOCTYIIKOB M OLIEHKM WX BO3MOMKHBIX MOCJIEICTBUN IJIsA
OKpYsKalolllell cpeAbl; OCO3HAHMEM IJIOOAJIBHOTO XapaKTepa 9KO0JIO-
TUYEeCKUX TMPOOJEeM M MyTeld WX pelleHusd.

JInuHOCTHBIE pe3ynbTarthl, 06ECI'IE‘IVIBa|0LI.I,VIE agantauuio 06yqa|ou4erocsa K U3-
MeHALWNMCAa ycnoBusam COLMANBHOW K ﬂpMpOﬂ,HOﬁ cpepbl:

TOTOBHOCTBIO K HeHCTBUAM B YCJIOBHUAX HEONPENeJEHHOCTU, II0-
BBINIIEHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH Uepe3 IIPaKTHUUECKYIO
IesiTeJIbHOCTDb, B TOM YHKCJIE YMEHUE VUUThCA y APYTUX JoHei, Ipu-
ob6peTaTh B COBMECTHOII JesATeIbHOCTH HOBbIe 3HAHWUSA, HABLIKU U
KOMIIETeHI[MY U3 ONbITA APYTUX;

He0o0XO0IMMOCTBIO B (DOPMUPOBAHUYN HOBBLIX 3HAHUM, B TOM UHCJIE
dopmysupoBaTh HIEU, MOHATUS, I'UMIIOTE3bI 00 OOBEKTAaX U SIBJIE-
HUAX, B TOM YHCJIe pPaHee He M3BECTHBIX, OCO3HABATDL NE(PUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIJIaHMPOBATh CBOE pas-
BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIUI0, BOCIPUHU-
MaTh CTPECCOBYIO CHUTYaIlMI0 KaK BBIBOB, TPEOYIOIIMIT KOHTPMED,
KOPPEKTUPOBATh MPUHHMAaeMbIe PeIleHus U NeHCTBUA, HOpMYJIH-
poBaTh U OIlEHUBATH PUCKHU U IIOCJEACTBUSA, (POPMUPOBATH OMHBIT.
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METANPEAMETHbIE PE3YJIbTATbI

MeranpegmeTHble pe3yabTaThl OCBOEHUA IIPOTPAMMBI y4eOHOTO
npenmera «MaTemaTuka» XapaKTePU3YIOTCA OBJIaZeHUEM YHUBep-
CAbHLIMU NO3HAEAMENbHBLMU OelicmEUAMU, YHUEEPCANLbHLLMU
KOMMYHUKAMUEHBLMU OelicmMEUAMU U YHUBEPCALbHbLMU pe2y-
AAMUBHBIMU Oelicmeuamu.

1) YrueepcanvHbie no3nasamenbHhovle Oeiicmaus obecneuusa-
tom ¢opmupogarue 6a308blx KOZHUMUBHbLX NPOUecco8 o0yuiato-
wuxcs (oceoenue memodo6 NOZHAHUSL OKPYHAIOULez0 MUpPA; Npu-
MEHeHUe J0ZUYeCKUX, UCCLed08amelbCKUX onepavuil, Yymenuil
pabomamb ¢ uHpopmauyueil).

ba3oBble nornyeckue pencreuna:

BBIABJIATh U XapaKTepPU30BAaTh CYII[eCTBeHHbIEC IIPU3HAKY MaTeMa-
TUYECKUX O0BEKTOB, IMMOHATUIN, OTHONIEHUN MEKAY IMOHATUAMU;
dopMyaIHUpPOBaTh OIIpeleeHNns MOHATHUH; yCcTaHaBJIWBATHL CyIIe-
CTBEHHLIA IPU3HAK KJIaCCUPUKAIN, OCHOBAHUA OJIA 0000IIeHU
U CPaBHEHUA, KPUTEPUU HPOBOAMMOTO aHAIN3a;
BOCHPUHUMATDH, POPMYJIHUPOBATH U IIPEOOPA3OBLIBATD CYKICHUS:
yTBEepPAUTEJbHBIE U OTPHUIlaTeJbHbIC, eTUHUYHbIE, YaCTHbIE 1 00-
1[e; yCJIOBHBIE;

BBISIBJIATHL MaTeMaTHUYeCKle 3aKOHOMEPHOCTU, B3aMMOCBSA3HU U IIPO-
TUBOpPEUUs B (DAKTAX, NAHHBIX, HAOIIONEHUSAX U YTBEPKICHUIX;
mpeajgaraTh KPUTEPUU IJIS BBIABICHUA 3aKOHOMEPHOCTeI 1 mpo-
TUBOPEUIIA;

IeJiaTh BBIBOABI C MCIIOJIB30BaHMEM 3aKOHOB JIOTUKHU, JeIyKTUBHBIX
¥ UHIYKTUBHBIX YMO3AKJIIOUEHNM, YMO3AaKIIOUEHU 10 aHAJIOI N}
pasbupaTh JoKa3aTeJbCTBAa MaTeMATHUYECKUX YTBepP:KIAeHU (1Ips-
MbI€ M OT IPOTUBHOI0), IIPOBOAUTH CAMOCTOATEILHO HECJIOMKHbBIE
IOKa3aTeJbCTBA MaTeMATHUYECKMX (PaKTOB, BBICTPAWMBAThL apry-
MEHTAaIlIO, IIPUBOAUTEL IIPHUMEPHLI ¥ KOHTPIPUMEPHI; 000CHOBEI-
BaTh COOCTBEHHBIE PACCY KICHUI;

BBIOMpPATH CIIOCO0 pelleHUsA y4eOHOM 3amauu (CpaBHMUBATL He-
CKOJIBKO BApHUAHTOB pellleHN’s, BEIOUPaATh Hanbojee MOAXOMAIIIHA
C Yy4ETOM CAMOCTOSATEJNLHO BBIAEJICHHBIX KPUTEPUEB).

basoBble uccnepoBaTenbCckue fencTeuA:

= FCIIOJIL30BATH BOIIPOCHI KAaK MCCJIELOBATEILCKUI MHCTPYMEHT IIO-
3HaHUA; (HOPMYJINPOBATHL BOIIPOCHI, (PUKCUPYIOIINE IITPOTUBOpPE-
yue, mpobaeMy, CAMOCTOATEIbHO YCTaHABANBATh NCKOMOE 1 JaH-
HOe, OPMUPOBATH T'MIOTE3Y, APryMEHTUPOBATH CBOIO ITO3UIIHIO,
MHEHUe;
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HIPOBOAUTHL IO CAMOCTOSITEJIILHO COCTABJICHHOMY ILJIaHY HECJIOMK-
HBIA 9KCIIEPUMEHT, He0OJbIIOe MCCIeIOBAHNE IO YCTAHOBICHUIO
0COOEHHOCTell MaTeMaTUUYeCKOT0 00beKTa, 3aBUCUMOCTEN O0BeK-
TOB MeXKIY CO0OIi;

CaMOCTOSATEJILHO (POPMYJINPOBATH 0000OIIEHUA M BBHIBOALI IIO pe-
3yJabTaTaM OPOBENEHHOr0 HAOJIIONEHUS, WCCJIEeNOBAHUS, OI[CHU-
BaTh JOCTOBEPHOCTh IIOJYUYEHHLIX Pe3yJIbTAaTOB, BHIBOJOB 1 0000-
IIeHU;

IPOTHO3MPOBATh BO3MOJYKHOE Pa3BUTHE IIPOIlecca, a TAKyKe BbI-
ABUTATHb IIPEAIIONIOKEHNA O €0 Pa3BUTUM B HOBBIX YCJIOBUAX.

Pa6oTa ¢ uHcopmaumeii:

BBLIABJIATH HEJOCTATOUHOCTD U M30BITOUHOCTL MHMOPMAIU, JaH-
HBIX, HEOOXOAMMBIX [IJIA PelleHus 3aaduu;

BLIOMpPATL, aHAJIU3KUPOBATh, CHUCTEMATU3MPOBATh M WHTEPIIPETU-
poBaTh HPOPMAITHNIO PA3JINUYHBIX BUAOB U (POPM IpPEICTaBICHUST;
BBIOMpPATH (hopMy IpeacTaBiaeHUs MHPOPMAIUYN U UJIJIIOCTPUPO-
BaTh pelllaeMble 3aJaul CXeMaMW, AuarpaMMaMu, WHOI rpadu-
KON M MX KOMOWHAIIUAMIU;

OIleHUBATL HAAEKHOCTb MHMPOPMAIIMU TO KPUTEPUAM, IIPemJo-
JKEeHHBIM yUYuTeJeM UJIU cHOPMYJTUPOBAHHBIM CAMOCTOATEIBHO.

2) YrueepcanvHble KommyHuKamuénwvie deiicmeus obecneydu-

eamm cd;opmuposam—tocmb COUUAJIbHbLX HABbLKO8 o6y1¢arou4uxc;1.
06uieHue:

BOCIIPDUHUMATL U (QOPMYJIUPOBATH CYKIAEHUA B COOTBETCTBUU C
YCJIOBUAMHU U IEJIMU OOIEeHUA; sICHO, TOUHO, I'PAMOTHO BbIpa-
JKaTh CBOIO TOUKY 3PEHUA B YCTHBIX M MUChMEHHBIX TEKCTaxX, da-
BaTh IIOACHEHUA II0 XOAY pelleHus 3amadll, KOMMEHTHPOBaThHb
TOJIYUeHHBIN Pe3yJbTar;

B XOZie O0OCY:KIeH!s 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY:KIae-
MOH TeMbI, IIPOOJIEMEBI, pellaeMoOii 3aJauu, BbICKas3bIBaTh HIEU,
HalleJIeHHbIe Ha IOMCK PeIeHUsI; COIMOCTABIATHL CBOU CYKISHUSI
C CYsKACHUAMM APYTUX YUACTHUKOB AUAJIOTa, OOHAPYKUBATh Pas-
JUYNE W CXOJICTBO MO3UIUNII; B KOPPEKTHON (opMe (QOPMYJIHUPO-
BaTh Pas3HOIJIACHUs, CBOU BO3PAKEHIU;

IPeICTABIATL Pe3yJbTaThl pelleHusd 3aJadul, dKCIepuMeHTa, HcC-
cJeIOBaHMUA, IPOEKTA; CAMOCTOSATEIHHO BHIOMPATL dOopMAaT BHICTY-
IJIEHUS ¢ YIETOM 3aa4 IIPe3eHTalluy U 0COOeHHOCTel ay TUTOPUH.

CoTpyaHuyecTBo:
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3aJa4; IPUHUMATH I[€JIb COBMECTHOMN [IeATeJbHOCTH, ILIAHWPO-
BaTh OPraHM3AIlMI0 COBMECTHOI paboThl, pACHpPELeIATh BUABI pPa-
60T, HOrOBapUBAThLCA, OOCYKAATH IIPOIECC W PEe3yabTaT pPaboThI;
000011aTh MHEHUSA HECKOJbKUX JIIOIell;

Y4acTBOBAaTEL B I'PYIIHOBLIX opMax paboThl (00CYyKAeHMUsA, OOMeH
MHEHUAMU, MO3I'OBbI€ LITYPMbI 1 p;p.); BBITIOJIHATH CBOIO YacCThb
paboThl 1 KOOPAMHUPOBATH CBOU HEfCTBUA € APYIMMHU YJeHAMU
KOMAaH/IbI; OI[EHNBATL KAUeCTBO CBOEr'0 BKJIaJa B OOIUI IIPOAYKT
0 KpUTEPUAM, cHOPMYJINPOBAHHLIM YYACTHUKAMU B3aWMOIeii-
CTBUA.

3.Yuueepcanvhvie pezynamueénvie deiicmeus obecnewusarom
popmuposarue CcMbLCLOBbLX YCMAHOE0K U HUSHEHHbIX HABbLKOE
AULHOCMU.

caMOOPFaHM3aU,MF|:

= CAMOCTOATEJBbHO COCTABJATH IJIAH, AJITOPUTM PeUIeHUs 3aJaduu
(uam ero 4acThb), BEIOMPATH CIOCO0 PeIleHUsA ¢ YUETOM UMEIOIX-
Cs PecypcoB U COOCTBEHHBIX BO3MOKHOCTeI, apryMeHTUPOBATh 1
KOPPEKTHUPOBATH BAPUAHTHI PEIIeHN ¢ YUETOM HOBOM mMHMOPMAa-
LA,

CamMOKOHTpONb:

= BJIaJIeTh CIOCOOaMU CAMOMNPOBEPKHU, CAMOKOHTPOJA IIpoliecca u
pesyJibTaTa pelleHus MaTeMaTHUYeCKOil 3agauin;

= IPeABUAETh TPYAHOCTH, KOTOPbIe MOTYT BOBHUKHYTH HPHU pelle-
HUHU 3a7aul, BHOCUTh KOPPEKTHUBLI B AEATEJbHOCTh HA OCHOBE
HOBBIX 00CTOATEJILCTB, HAWAEHHBIX OIIMOOK, BLIABICHHBIX TPYI-
HOCTeI;

= OIIeHUBATL COOTBETCTBUE pPe3yJbTaTa AeATEJbHOCTU ITOCTaBJIEH-
HOM I[eJIM U YCJIOBUAM, OOBACHATH MPUUYNHBI JOCTUMKEHUS MJIN
HeTOCTHKeHUA e, HaXOAUTh OITMNOKY, AJaBaTh OIlEHKY MPMOoO0-
PeTéHHOMY OMIBITY.

NMPEOAMETHBIE PE3YJIbTATbI

ITpenmerHbIE PEBYJIBTATHI OCBOEHUS obByuammpmmmucst PabOUeil IIpo
rpaMMBbI II0 MaTeMaTHKe IIPeACTaBJIeHbI II0 rofgaM O0yUeHUs B cJje-
IYIOIIUX pasfiejiaX IporpaMMbl B PaMKaX OTJEJIBHBIX KYpPCOB: B
5—6 raaccax — Kypca «Maremaruka», B 1T—9 Kiaccax — KypcOB
«Anreopa», «I'eomerpusi».

PaszBuTume Jormueckmnx mpeacTaBJIEHUH M HABBIKOB JIOTUYECKOTO
MBIILJIEHUA OCYUIECTBIAETCA HA IIPOTAKEHUN BCEX JIET OOyUeHUs B
OCHOBHOI IITKOJIe B PaMKaX BCeX Ha3BaHHBIX KypcoB. IIpenmosara-
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€TCs, UTO BLIIMYCKHUK OCHOBHOII IIIKOJIBI CMOKET CTPOUTEH BBHICKA3BI-
BaHUSA U OTPUIAHNS BBICKA3BIBAHHNI, PACIO3HABATH MCTHUHHBIE U
JIOJKHbIE BBICKA3bIBAHUSA, HPUBOAUTHL IIPUMEPLI 1 KOHTPIPUMEPHI,
OBJIaZleeT TMOHATUAMU: OIIpeleseHNe, aKcumoMa, TeopeMa, JOKasa-
TeJbCTBO — M HAYUUTCSA MCIIOJH30BATH MX IIPU BBIMOJHEHUU yued-
HBIX U BHEYUYEeOHBIX 3a1adu.
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PA3AE/T1. PABOYAA NPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5—6 KJIACChHI

LEIN U3YYEHUA YYEBHOTO KYPCA

ITpuopureTrHbIMHU HenAMEU OOyUYEeHUSI MaTeMaTUKe B 5—6 Kjaaccax
SABJIAIOTCA:
= IPOJOJIKeHNEe (DOPMUPOBAHUS OCHOBHBIX MaTeMATUUECKUX TTOH-
TU# (YKUCI0, BeIMUnHa, reoMeTpuUYecKkasa Qurypa), odbecreuynBaio-
IIUX IPEeMCTBeHHOCTD 1 IIePCIEeKTUBHOCTh MaTEeMAaTHUUECKOT'0 00-
pasoBaHUA 00yYAIOIUXCS;
pasBUTHE MHTEJJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIl 00y-
YAIOIUXCA, O3HABATEJIBHONH aKTUBHOCTU, KCCJIEIOBATEIBCKUX
yMeHUil, nHTepeca K N3YUYEHUI0 MaTeMaTHUKU;
moABelleHNEe OOYyYaIMXCsA HA [JOCTYIHOM MIJiAd HUX YPOBHE K
OCO3HAHUIO B3AMMOCBSI3M MATEeMATUKU U OKPYIKaOIero Mupa;
dopmMupoBaHUe (PYHKIIMOHAJIBLHON MaTeMaTHUECKOIl I'DaMOTHO-
CTU: YMEHMS PACIIO3HABATh MaTeMaTHUYeCKHe OOBeKThl B Peallb-
HBIX KM3HEHHBIX CUTYyaIlMAX, INPUMEHATH OCBOEHHbIE YMEHUA
IJIs1 pellleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, NHTEPIPETH-
poBaTh HOJIyUYEeHHBIE PE3YyJIbTAaThl M OIEHWBATH WX Ha COOTBET-
CTBUE MPAKTUUYECKOI CHUTyaI[uu.

OcHOBHBIE JIUHUM COAEP/KaHUA Kypca MaTeMaTuKu B 5—6 KJac-
cax — apudMeTHUecKas 1 reoMeTpUUYecKasa, KOTOPbIe Pa3BUBAIOTCS
mapaJijieIbHO, KakIas B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOI,
OMHaK0, He He3aBUCHUMO OJHA OT APYIoi, a B TECHOM KOHTAKTe 1
B3aumojelictBuu. Takike B Kypce IIPOMCXOAUT 3HAKOMCTBO C dJe-
MeHTaMu ajJiredbpbl M ONMCcATeNbHON CTATUCTUKMU.

WNsyuenue apudMeTHuecKOro mMaTrepuajia HaUMHAETCS CO CHCTe-
MaTHU3allii W Pa3BUTHUA 3HAHUN O HATYpPaJNbHBIX UUCIAX, IIOJIY-
YeHHBIX B HAYaJbHOU IIKoJie. IIpu 5TOM COBEPIIEHCTBOBAHUE BBI-
YUCAUTEIHLHON TEeXHUKU W (POPMHUPOBAHME HOBBIX TEOPETUUYECKUX
3HAHUM coUYeTaeTcsA C PasBUTHUEM BBIUMCIUTENbHON KYJLTYPHI, B
YACTHOCTU C O0OyUeHHEM MPOCTEHIINM TpUeéMaM ITPUKUIKKU U OIeH-
KU pe3yJabTaTOB BbIUMCJIEHUN. VgdyueHre HATYPaIbHBIX UKCEJ IPO-
moJkaeTcad B 6 Kjacce 3HAKOMCTBOM C HAUYAJNBHBIMU ITOHATUAMU
TEOPUU IEeJIUMOCTH.

Jpyroit KpymHBIH OJIOK B COMEeP:KAHUY apUPMETUUECKON JUHUUT —
510 Apobu. Hauamo usyueHuss OOBIKHOBEHHBIX U NECATUUYHBIX IPO-
Geii OTHECEHO K 5 Kjiaccy. ITO IEPBHIHM 3Tall B OCBOEHUU ApPoOeii,
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KOT'[la IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UAEAMU, TOHATUAMU
Tembl. [Ipu aTOM paccMoTpenre OOBLIKHOBEHHBIX APOOeil B IIOJIHOM
00bEMe IIpeIIecTBYeT N3YUeHNIO JeCATUYHBIX AP0o0eil, UTo 1esieco-
00pasHO C TOYKU 3PeHUS JIOTUKU M3JOKEHUA UUCIOBON JUHUU,
Korja IIpaBuJja OefCTBUM C JeCATUYHBIMU APOOAME MOMKHO 000CHO-
BaTh YK€ WM3BECTHBIMH aJTOPUTMAaMHU BBIIOJHEHUA AeHCTBUUA C
OOBIKHOBEHHBIMH APOOAMU. SHAKOMCTBO C HECATUUYHLIMU APOOAMIU
pacmiupuT BO3MOYKHOCTU MJs ITOHMUMAHUSA OOYyUYAIOIUMUCA IIPU-
KJIQSHOTO IIPMMEHeHUs HOBOM 3alMCU IPU U3YUEHUU IPYTUX IIPel-
METOB M IIPUM IIPAKTUYECKOM HCIIOJb3oBaHUU. K 6 Kjaaccy oTHecEH
BTOpPOIi 3Tal B M3yUYEeHUHU AP0Oeii, rae IMPOUCXOAUT COBEPIIEHCTBO-
BaHle HaBLIKOB CPaBHEHUSA U IpeoOpasoBaHUsA Apodeii, ocBOeHUE
HOBBIX BBIUKCJIUTEIBHBIX aJIFOPUTMOB, OTTAUNBAHIE TEXHUKU BbI-
YHCJEHUM, B TOM UYICJe 3HAUeHUN BBIPAKEHHUIH, COAep:KallluX U
OOBIKHOBEHHBIE, 1 AeCATUUYHLIE JPO0M, YCTAaHOBJICHIE CBA3EN MeK-
Iy HUMH, pacCMOTPeHUe IPUEMOB pellleHusa 3amgadu Ha agpobu. B Ha-
yajie 6 Kjacca IIPOUCXOAUT 3SHAKOMCTBO C MOHATHEM IPOIeHTA.

Oco6eHHOCTHIO N3YUYEHUA ITOJOKUTEIbHBIX U OTPUIATEIbHBIX UN-
ceJl ABJSAETCA TO, YTO OHHM TAKyKe MOI'yT pacCMATPUBATHLCA B He-
CKOJIBKO 9TamoB. B 6 Kjacce B Hauajie U3yueHUs TeMbI «Ilojoxu-
TeJbHBIE U OTPUIIATeJbHBIE UKCJIa» BbIAeasaeTcsa moareMa «lleabie
yucaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIBHBIMU YHC-
JaMU U JeMCTBUAMU C TOJIOKUTEIbHBIMI U OTPUIATEIbHBIMU UIC-
JaMU IIPOMCXOAUT Ha OCHOBE COAEP:KATEJIbHOTO MOAXona. ITO IO-
3BOJIAET Ha JOCTYIIHOM YPOBHE IIO3HAKOMUTDL YUAIIUXCS HPAKTUUE-
CKM CO BCEeMU OCHOBHBIMU IIOHATUSIMM TEeMbI, B TOM UYHCJIE U C
IpaBUJIaMU 3HAKOB IIPW BBIIOJHEHUN apu@MeTHUeCKUuX AeiicTBUIA.
WNzyuenwne panuoHAJbHBIX YKMCEJI HA 9TOM He 3aKOHUHUTCHA, a OyaeTr
IPOMOJIXKEHO B Kypce ajiredophl 7 KJjacca, UTO CTaHeT CJIeNYIOIIHM
IPOXOJIOM BCeX MPUHIUNIHUAJIBHBIX BOIIPOCOB, TeM CAMBIM pasieie-
HUe TPYIHOCTEeHN o0JieruaeT BOCIPUATHE MaTepHasia, a pacipeaeie-
HUEe BO BPEMEHHU CIIOCOOCTBYET IIPOYHOCTHU IPHOOpeTaeMbIX HaBBI-
KOB.

ITpu oOGyuenuu pelreHUI0 TEKCTOBBIX 3a7lau B H—6 KJjaccax muc-
HOJIB3YIOTCS apu@MeTUYecKre IIPUEMBI pelleHus. TeKcToBbIe
3aaum, pellaeMble IIPU OTPabOTKe BBIUMCIUTEIbLHBIX HABLIKOB B
5—6 Kiaccax, paccMaATPHBAIOTCA 3aJauyu CJAEAYIOIINX BUIOB:
3alauy Ha OBUIKEHUe, Ha YacTH, Ha MOKYIKU, Ha paboTy U IIPOU3-
BOJUTEJILHOCTD, HA IIPOIEHThI, HA OTHOIIEHUA U Ipomopiinu. Kpo-
Me TOTO0, o0ydJaloluecsa 3HAKOMATCA ¢ MPUEMaMMU PeIleHusa 3ajau
mepebopoM BO3MOKHBIX BapMAaHTOB, yuaTcs padboTaTb ¢ MH@oOpMa-
e, IpeacTaBJIeHHON B dopMe TabOJIUIl MJIN AUArPaMM.
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B gaHHo paGoueit mporpaMMe IpeaycMOTPEHO (OpPMUPOBAHIIE
IPOIIEeIEeBTUYECKUX ajiredpanuyecKuxX IIPeACTaBJIEHUN. Byksa

KaK CIMBOJI HEKOTOPOTO YKCJIA B 3aBUCUMOCTH OT MAaTEMaTHUIECKOTO
KOHTEKCTa BBOJUTCS ITOCTEIIeHHO. ByKBeHHadA CMMBOJMKA IINPOKO
HWCIIOJIL3yeTCs IIPesKae BCero AJsd 3allMcy OOIMUX YTBEPKIEHUN 1
OpeayioKeHn, GopMyJi, B YACTHOCTU OJIA BBIYUCJIEHUA I'eOMETPHU-
YeCKHX BEJIMUYUH, B KaUeCTBe «3aMECTUTEJA» UUCa.

B kypce «Marematuku» 5—6 KjaaccoB IIpeAcTaBiieHa HATJIATHAS
reoMeTpusi, HAIpaBJeHHAas HA pPa3BUTHE OOPaA3HOIO MBIILIEHU,
IPOCTPAHCTBEHHOTO BOOOPAXKEeHU I, N300PA3UTEIbHBIX YMEeHUH. ITO
Ba'KHBIII dTall B UBYYEHUU I€OMETPUM, KOTOPBIH OCYIIECTBJIAETCSA
Ha HaTJIATHO-TIPAKTHUYECKOM YPOBHE, OIMpPAaeTcs Ha HATJISIHO-00-
pasHoe MBIILIeHNe 00yJYalonnXcsa. Bobllias poib OTBOAUTCA IIPaK-
TUYECKOH NeATEeJbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJAEJIMPOBAHUIIO.
O6yuarolecs 3HAKOMSATCS ¢ TeOMeTPpUUYeCKIMHU (purypaMu Ha IJI0-
CKOCTH W B IIPOCTPAHCTBE, C MX HMPOCTEHIIMMU KOHPUTYPAITUIMU,
yuaTcAd m300paskaTh WX HA HEJWHOBAHHOI M Kjaeruaroii Oymare,
paccMaTpmBalOT UX IIPOCTEeHINMe CBOMcTBa. B mporiecce mayueHUdA
HaTJIAIHON reoOMeTPUU 3HAHUS, IOJYUYeHHbIe 00yUAIOIIMUCS B Ha-
YaJIbHOH IIKOJIE, CUCTEMATU3UPYIOTCA U PACIINPAIOTCH.

MECTO YYEBHOI0 KYPCA B YYEBHOM NJIAHE

CorsacHo 6a3ucHOMY ILIaHy B 5—6 Kjaccax M3ydaeTcs MHTeTpU-
poBaHHBIN npeamer «MaTemaTuka», KOTOPBIM BKJOUaeT apume-
TUYECKUI MaTepuas U HarJIAIHYIO TeOMETPHUIO, a TaKiKe IPOoIeeB-
TUYeCKUe CBeJeHUA U3 aareOphl, 3JIeMEHTHI JIOTUKYU U Hauaja OIIN-
caTeJbHON CTATUCTUKMU.

BasucHbI#l yueOHBIN IJIaH HA UBYyUYEeHNE MaTeMaTUKU B 5—6 Kiac-
cax OTBOAUT He MeHee D yuyeOHBIX UAaCOB B HEAEJNIO B T€UEHUE KaiK-
Ioro roxa odydeHmudA, Bcero He MmeHee 340 yueOHBIX UaCOB.

MPEAMETHBIE PE3Y/IbTATbl OCBOEHUA PABOYEN
MPOrPAMMbI KYPCA (MO rogAM OBYYEHWA)

OcBoenue yueboHOro Kypca « Marematuka» B 5—6 KJyaccax OCHOB-
HOI MIKOJBI JOJYKHO O0ecIeunBaTh JOCTUIKEHUE CJIEAYIOIIUX IpPe-
METHBIX 00Pa30BaTEJIbHBIX PE3YJIbTATOB:

5 Knacc

Yucna u évltiucienus

= [ToHMAaTh ¥ IPABUJIBHO YIOTPEOJATH TEPMUHBI, CBA3aHHBIE C
HaTypPaAJbHLIMU YHCJIAMU, OOBIKHOBEHHBIMU U [IECATUYHBLIMU
Ipo0saMMU.
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CpaBHUBATh U YIIOPAAOUNBATEL HATYPAJIbHLIE UKMCJIa, CPABHUBATDH
B IPOCTEHIINX CIAyUaAX OOBLIKHOBEHHBIE APO0H, NeCATUYHbBIE JPOOHU.
COOTHOCUTH TOYKY HA KOOPAMHATHOM JIYUYE C COOTBETCTBYIOIIHM
el YMcJOoM M m300pasKaTh HATypaJbHbIE UKCJIA TOUKaAMHU Ha KO-
OPAWHATHOM JIyYe.

BrimonHATL apudMeTruecKue NefcTBUA ¢ HaTYPAJIbHBIMU YHCJIA-
MM, C OOBIKHOBEHHBIMU IPOOAMU B IMPOCTEHINNX CIAyUAIX.
BoImosHATL TPOBEPKY, MPUKUAKY Pe3yabTaTa BBEIUUCIEHUH.
OKpyrIsaTh HATypaJbHbIE UKCJIA.

Pewenue mexcmosgvix 3adau

PemaTs TexkcToBBIE 3amauu apuPMeTHUECKUM CIIOCOOOM U C IIO-
MOIIBIO0 OPTaHU30BAHHOTO KOHEUHOTO IIepebopa BceX BO3MOMKHBIX
BapUaHTOB.

Pemarp 3amaum, comep:kaliue 3aBUCUMOCTH, CBS3LIBAIOIINE Be-
JIUYNHBI: CKOPOCTh, BPEMA, PACCTOSAHNE; I[eHa, KOJUIECTBO, CTO-
HMOCTbD.

Hcnonp3oBaTh KpaTKUe 3alIUCU, CXEMBI, TaOJIUIbI, 0003HAUEHUA
OpHU pelleHuu 3a1ad.

ITosb30BaTHCSA OCHOBHBIMU €AUHUIIAMY N3MEPEHUA: IIeHbI, MaCChI;
paccTosHUS, BpeMeHH, CKOPOCTH; BhIPAKATH OAHU €IUHUIILI BEJIN-
YWHBI Uepes3 ApyTrue.

WsBnexkarh, aHaIM3UPOBaTh, OIEHUBATHL WHHGpOPMAIUIO, IIPE.I-
CTaBJIEHHYIO B Tabauile, Ha cTOJOUATOll AuarpaMme, MHTEPIIpe-
TUPOBATh IIPEICTAaBJIEHHbIE TaHHbIE, MCIIOJb30BATh AAHHbBIEC IIPU
pellleHUU 3amad.

Haznadnana zeomempusn

ITonb3oBaThCS reOMETPUUYECKMMU IIOHATUAMM: TOYKA, IPIMAasdi,
OTPE30K, JIy4U, YTroJ, MHOTOYTOJbHUK, OKPYKHOCTb, KPYT.
ITpuBoauTL IPUMEDPHI 00HEKTOB OKPYKAIOIIET0 MUPA, NMEIOIIUX
GopMy M3YUEHHBIX TeOMEeTPUUECKUX PUTYD.

Wcnonp3oBaTh TEPMHUHOJIOTUIO, CBA3AHHYIO C yrJIaMU: BepIInHAa
CTOPOHA; C MHOTOYTOJIbHUKAMMU: YI0oJ, BeplInHAa, CTOPOHAa, AuAa-
rOHAJIb; C OKPY/KHOCTBIO: PAguyc, TUaAMETDP, I[eHTD.
WNzobpakaTh m3ydeHHBIE TeOMeTpuuecKue (purypnbl Ha HEJIUHO-
BaHHOM M KJeTdaToil Oymare ¢ IMOMOIIBIO ITUPKYJIS U JUHEUKU;
CTPOUTH OKPYKHOCTDH 3aJaHHOTO paguyca.

HaxoauTh DJIMHBI OTPE3KOB HEIIOCPEACTBEHHBLIM H3MEpPEeHHEeM C
TOMOIIbIO JUHEHKN, CTPOUTDh OTPE3KU 3aJaHHOM AJINHBI; CTPOUTDH
OKPYsKHOCTDH 3aJaHHOr0 paauyca.

Wcnmonb3oBaTh CBOIICTBA CTOPOH U YIJIOB OPSAMOYTOJbHUKA, KBa-
apaTa OJsd UX IIOCTPOEHMUsI, BBIUMCICHUS ILIONAAN U IIepruMeTpa.



BrerumcasaTe mepuMeTp W ILIOMIAAL KBaapaTa, IPSIMOYTOJbLHUKA,
¢uryp, cocraBIeHHBIX U3 IIPAMOYTOJbHUKOB, B TOM umucie (pu-
I'yp, U300pasKEHHBIX Ha KJIETUYATOUN Oymare.

ITonb3oBaThCsT OCHOBHBIMHM METPUUYECKUMU €IUHUIAMU H3Mepe-
HUS OJIUHBI, IJIOMAAN; BEIPAKaTh OJHU €TUHUIBI BeIUUNHBI Ye-
pes apyrue.

PacnosnaBaTh nmapaJsiaenenuien, Ky0, NCIOJIb30BaTh TEPMUHOJIO-
TUIO: BeplIuHa, pedpo rpaHb, U3MEPEeHUA; HAXOAUThL U3MEePEeHU T
napaJuiegenuiena, Kyoa.

BrruncasaTrs 06bEM Kyba, mapaJjieenuiena Mo 3aJaHHbIM U3Me-
PeHUusM, IOJIb30BAThCS eIUHUIIAMU M3MEPEeHUs 00bheEMa.
Pemrath HecsoKHBIE 3aaul Ha M3MepeHUEe TeOMeTPUUYECKUX Be-
JUYUH B MIPAKTUYECKUX CUTYaIUAX.

6 Knacc

Yucna u vltiucienus

3HaTh U HIOHUMATh TEPMUHBI, CBA3AHHBIE C PA3JINUYHBIMU BUIaAMUA
YuceJ U cIocobaMu UX 3aIlUCH, IePEeXOIUTh (€CJIU 3TO BO3MOXKHO)
OT OTHO¥M (POPMBI 3aIIMCHU YUCJIA K APYTO.

CpaBHUBATh W YIOPAJOUUBATEL IleJIble UMCJIA, OOBIKHOBEHHBIE U
IecATUYHBIE IPO0OU, CPABHUBATD UKCJIA OJHOTO U PA3HBIX 3HAKOB.
BoimosHATEH, coueTas YCTHBbIe W MHChbMEHHBIEe IPUEMBI, apudme-
TUYECKUe NeMCTBUS C HATYPAJIbHLIMU U IEJbIMU YUCJIAMHU, OOBIK-
HOBEHHBIMU U JECATUUYHBIMU IPOOSIMU, TOJOKUTEILHBIMI U OT-
pHUIlaTeIbHBIMYA YNCIAMU.

BoIuncasaTs, 3HaUEHUSA YUCJIOBBLIX BHIPAMKEHUM, BLITTOJHATL MIPU-
KUAKY W OIleHKY Pe3yJbTaTa BLIUMCJIEHUI; BBIMOJIHATEL IIpeodpa-
30BaHUS YMCJIOBBLIX BHIPDAKEHUWI Ha OCHOBE CBOMCTB apudMeTu-
YeCKUX JelCTBUM.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM IIPAMOI C COOTBETCTBYIO-
UM el YMCJIOM U M300paskaTh YKMCJIa TOUKAaMU Ha KOOPAMHATHOMN
OpAMOI, HAXOAUTh MOIYJIb UHCJIA.

CoOTHOCUTH TOYKU B IMPSAMOYTOJILHON CHCTeMe KOOPAMHAT C KO-
OpAWHATAMU STOM TOUKH.

OKpPYyIJIsaTh IleJible YMCJIa U JeCATUYHBIe IPO0U, HAXOOUTDL IPU-
OJIMIKEeHUST YHMCeJI.

Hucnosevle u 6YyK6eHHbLE GLLPANHCEHUS

ITorumaTs 1 ynmoTpebasaTh TePMUHBI, CBA3AHHBIE C 3aIIUCHIO CTe-
IeHU YMCcJja, HaXOAUTh KBaApaT U Ky0 UmcJia, BEIUNCIATL 3HAUe-
HHIS YHCJOBBLIX BHIPAKEHUM, COMEPIKAIINX CTEIeHN.
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ITonp3oBaThCA IPU3HAKAMU [OEJIMMOCTH, PACKJIAALIBATL HATY-
pajgbHBIE UMCIIa Ha IIPOCThIe MHOMKUTEJIN.

ITonp3oBaThcaA MacIITabOM, COCTABIATEL IIPOHOPIUMU M OTHOIIIE-
HUA.

Hcnonabp3oBaTh OYKBEI AJ1A 0003HAYECHUA YKCEJI IIPYU 3allCH MaTe-
MaTHU4YEeCKUux BBIpa)ReHHfI, COCTaBJIATH 6yRBeHHBIe BBIDAXEHUA N
dopMyIbl, HAXOAUTH 3HAUEHHUA OYKBEHHBIX BBIPAMKEHUII, OCY-
I[eCTBJIAA HeoOXOoAuMbIe IIOJCTAHOBKY U IpPeoOpa3oBaHMsd.
HaxoauTh HEeM3BEeCTHBIM KOMIIOHEHT PABEHCTBA.

Pewenue mexcmosvix 3adau

Pemrath MHOTOIIATOBBIE TEKCTOBBIE 3aJaul apuUPMeTHUEeCKUM
CII0COOOM.

Pemrats 3amaum, cBA3aHHBIE C OTHOIIIEHUEM, ITPOIOPINOHAIBHO-
CTBIO BEeJIMYHUH, MPOIEHTAMM; pelllaTh TPU OCHOBHLIE 3aJauM Ha
IpoOU U IPOIEHTHI.

Pemrats 3amaum, comepskaliiiie 3aBUCHUMOCTHU, CBSA3LIBAIOIINE Be-
JUYUHBI: CKOPOCTh, BPEMs, PACCTOSIHUE, ITeHa, KOJIUYIECTBO, CTO-
MMOCTbD; IIPOU3BOJUTEIbLHOCTb, BpeMsI, 00bEéMa pabOThI, MCIIOJIb-
3ys apu@MeTHUecKue IeMCTBUA, OIEHKY, MPUKHUIKY; II0Jb30-
BaThCS €IUHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYMH.
CocTaBiATh OYKBEHHBIE BBHIPDAKEHUA IO YCJIOBUIO 3aJauM.
HWsBiaekars nHOpMAaINio, IIPeICTABIEHHYIO B TabauIlax, Ha JIU-
HeMHOM, cTOJI0YaTOH NI KPYTOBOI AUarpaMMax, HHTePIPEeTUPO-
BaTh IpecTaBJIeHHbIe TaHHbIe; MCIIOJIb30BATh JaHHLIE IIPU pellle-
HUU 3a7ad.

IIpencraBasaTs MHPOPMAIMIO C IIOMOIILIO TAOJIUIl, JUHEHNHON 1
cTOJIOUATON AUarpamMM.

Haznadnana zeomempusn

ITpuBoauTL IPUMEDPHI 00HEKTOB OKPYKAIOIIET0 MUPA, NMEIOIIUX
¢dopMy M3YUEHHBIX T€OMETPUYECKUX IIJIOCKUX M IPOCTPAHCTBEH-
HBIX (pUTyp, IPUMEPHI PABHBLIX U CUMMETPUYHBIX PUTYD.
HNsobpakaTh ¢ IOMOIIBIO UPKYJIA, JUHEHKN, TPAHCIOPTUPA Ha
HEeJIMHOBAHHOU U KJeTUaTol OyMare M3ydeHHBIE ILJIOCKHE TeoMe-
TpudecKue GUrypsl 1 KOHQUTypaInuu, CUMMETPUYHbBIE (QUTYPHI.
ITonb3oBaTHCA reOMEeTPUUECKUMU IIOHATUAMU: PABEHCTBO QUTYD,
CUMMETPHUSI; UCIIOJIb30BATh TEDMUHOJIOTHUIO, CBSIBAHHYIO C CIMMe-
TpHueii: 0Cb CUMMETPUHU, I[EHTP CUMMETPUHU.

HaxonuThs BeJIMYUHBI YIJIOB UBMEPEHUEM C IIOMOIIBIO TPAHCIIOP-
TUPA, CTPOUTH YIJIbI 3aJAHHON BEJIHWUYUHBI, II0Jb30BATHCSA IIPU
pellleHNU 3a7adY I'pafyCcHOIl Mepoil yIJIOB; paclio3HaBaTh Ha uep-
TeKaxX OCTPBIN, IPAMOM, PA3BEPHYTHIN M TYIIOH YIJIBI.



= BoIUKCAATH AJANHY JOMAaHOI, IepUMeTP MHOTOYTOJbHIKA, IT0JIb-
30BaThCA eAMHHNIIAMM M3MEePEeHUuA AJINHBbI, BbIpaXaThb OOJHM €OM-
HUIbI U3MePeHus AJUHLI Yyepes Apyrue.

HaxoguTh, mcnonp3ysd 4YepTERHbIE MHCTPYMEHTHI, PACCTOSAHUA:
MeXIy ABYMs TOYKAMM, OT TOUKHM O IPAMOM, AJMHY OYTHU Ha
KBaJIpaTHOI CETKe.

Boruncasars mioianb Guryp, CoOCTaBJIEHHBIX U3 IPAMOYTOJLHI-
KOB, MCIIOJIL30BATh Pa30reHre Ha NPAMOYTOJbLHUKM, Ha PaBHBIE
urypsl, focTpamBaHue OO IPAMOYTOJbHUKA; IIOJbL30BATHCSA OC-
HOBHBIMH e€eJVMHHIaAMKX HN3MEePEeHHA ILJIoIaaM; BbhIpaXaTh OIHHN
eIUHUIbI U3MEePeHus ILIOMAAN uepes Apyrue.

PacmosnaBaTh Ha MOAeNsaAX U M300paKEeHUAX MUPAMUAY, KOHYC,
IMUJINHIP, MCIOJb30BATH TEPMUHOJOTUIO: BepliInHA, pedpo,
rpaHb, OCHOBaHIE, Pa3BEPTKA.

MopgenupoBaTh M3y4YeHHBIE IIPOCTPAHCTBEHHbIe (pUTyphl (13 Oy-
Maru, IIPOBOJIOKHU, IIJACTHUJIWHA W Ip.); 1300pakaTh Ha KJjeTda-
TOM Gymare.

BoruncasaTs 00bEM HPAMOYTOJILHOTO IapaJiesenuiiena, Kyoa,
0JIb30BAThCA OCHOBHBIMU €NUHHUIAMI N3MepeHUs 00bEMa; BbI-
pakaThb OSHU eTUHUIBI U3MEePeHuA 00bEMa uepes3 Apyrue.
Pemrath HecsioKHBIE 3aaUul HA HaXO0XKIeHIE TeOMETPUUYECKIX Be-
JIMUMWH B IIPAKTUYECKUX CUTyalludX.

COREPXAHWUE YYEBHOI0 KYPCA (N0 rOAAM OBYYEHUA)
5 Knacc

Hamypaavhbvie vucia u HYab

HarypanbHoe umcao. Pag mHarypanbHbIX umces. Yucao 0. M3o-
OpaskeHre HATYPAJbHBIX YMCEJI TOYKAMM HA KOOPAMHATHOM JIy4e.

ITosunmonHasa cucremMa cumciaeHuA. PUMcKasa HyMepalnusa Kak
OpUMep HeIO3UIMOHHOW CHCTEeMBI cuncieHus. [lecaTuunas cucre-
Ma CUMCJIEHUS.

CpaBHeHMe HATYPAJIbHBIX YKCEJ, CPABHEHUE HATYPAJIbHbBIX YKCEJI
c uysném. Crmocobnl cpaBHeHUus. OKpyIrieHre HAaTypPaJIbHBIX UKCeJ.

Croxenne HATYPAJIbHBIX YKCEJ; CBOMCTBO HYJSA IIPU CJIOMKEHUMU.
Brruunranme Kak gelicTBue, oO0paTHOE CJIOKEHUIO. YMHOMKEHUE Ha-
TYpPaJIbHBIX YMCEJI; CBOMCTBA HYJIA U €NUHUIBI IPU YMHOMKEHUMH.
HeneHue Kak geiicTBue, oO0paTHOE YMHOKeHUIO. KOMIIOHEHTHI Heii-
CTBUI, CBA3b MEXIy HUMU. [IpoBepKa pe3yabTaTa apupMeTUudecKo-
ro geiictBusd. IlepeMecTUTENIBbHOE U COUETATEIbHOE CBOMCTBA CI0MKe-
HUSI U YMHOKEHWS, PACIPeNeIUTeIbHOEe CBOMCTBO YMHOMKEHUS
OTHOCUTEJBHO CJIOKEHUS.
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Hcnonb3oBaHue OYKB AJ1A 0003HAUEHUSA HEN3BECTHLIX KOMIIOHEHT
¥ 3aIIVICH CBOMCTB apru(PMeTHUYECKUX NeHCTBUIH.

Henutenm u KpaTHBIE YUCIa, Pa3joKeHUe HA MHOKuTenu. [eie-
HUE C OCTaTKOM.

CreneHb C HaTypaJbHBIM IIOKaszaTejeM. 3aluch 4YHCJIa B BUIE
CYMMBbI Pa3pAIHBIX CJIAaraeMbIX.

YucaoBoe BhIpaskeHue. BrrurciaeHre 3HAUEHUN YMCJIOBBIX BhIpa-
"KeHU; MOPANOK BBIIOJHEHUS AercTBuii. Mcioab30BaHMe IIPU BbI-
YHUCJIEHUSIX IIePEeMeCTUTEJIbHOTO 1 COUeTaTeJIbHOTO CBOMCTBA CJIOMKEe-
HUA U YMHOKEHUSA, PaCIpPEeNeJUTESIHHOTO CBOMCTBO YMHOMKEHUSA
OTHOCHUTEJILHO CJIOKEeHU.

Apoou
IIpencraBieHMe 0 APOOM KaK CIOcOOe 3aIMCH YACTU BEJIUYUHBI.

O6nIkHOBeHHBIE Apo0u. [IpaBuiabHbIE U HeIpaBUIbHbBIE Apoou. CMme-
maHHasa ApoOb; TpeacTaBJeHMe CMeITaHHO#l Apobu B BuIAe Hempa-
BUJILHOM APOOU UM BBIAEJIeHNE IIeJION YacT! YMCa U3 HeIPaBUJIbHOMI
npobu. MsobpaskeHue apobeii TOUKAMM HA KOOPAMHATHOM JIyUe.
OcHoBHOe cBoticTBO apobu. Cokpailenue apobeii. IIpuBemenue gpo-
6u K HOBOMY 3HaMmeHatesio. CpaBHeHUe ApoOeii.

CiioxkeHUe U BEIYUTAaHUE Apo0eii. YMHOMKeHNe U JeJieHne Jpo0eii;
B3aMHO-00paTHbIe nApobu. HaxoIeHre YacTu IIeJI0OT0 1 IIeJI0TO II0
ero 4acTu.

HecartuuHas 3anuch apobeii. IIpeacraBieHue necaATUUYHONH ApoOHU
B Buje oOLIKHOBeHHOU. M3o0paskeHne JeCATUUYHBLIX APo0eil ToOUuKa-
MU Ha KOOpAUWHATHOI mpamoii. CpaBHeHMe AeCATUUYHBIX Ipoobeii.

ApudmeTuyeckue JeHICTBUA C AeCATUIHBIMU Apobamu. OKpyrJe-
HUEe TeCATUYHBIX APoOeii.

Pewernue mexkcmogvix 3adau

Penrernnve TekcTOBBIX 3a/1au apudmMeTHUecKuM cmocoboMm. PelrteHue
JOrmUecKux 3amad. Pellenue 3ajgau mepebopoM BCeX BO3MOKHBIX Ba-
puauToB. Vcnosib3oBanme IIPU PeIleHUU 3a0ad TaOJJIUIl 1 CXeM.

Pemrenue s3amau, comep:KaliuX 3aBUCHUMOCTU, CBA3LIBAIOIINE Be-
JINYUHBI: CKOPOCTh, BPEMs, PACCTOAHMNE; I[€HA, KOJUYECTBO, CTOU-
MOCTb. EAMHUIBI U3MEepPeHUA: MacChl, 00bEMa, IeHbl; PACCTOAHUA,
BpeMeHU, cKopocTu. CBA3L MeXKIY eIUHUIAMY U3MEPEeHNA KarKI0H
BEeJINYMNHBI.

Peltennie ocHOBHBIX 3aJau Ha IpPoOU.

IIpencraBiienre JaHHBIX B BuAe TAOJUIl, CTOJIOUATHIX AUATPAMM.

Haznadnasa zeomempusn
Harnangupie mpeacraBieHUA O (UIypax Ha IIJIOCKOCTH: TOYKA,
npaMas, OTpPe3OK, JIyd, yroJj, JIOMaHas, MHOTOYTIOJBHUK, OKPYXK-
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HOCTb, Kpyr. ¥YroJua. IIpamoii, ocTpbIii, TYIOH U Ppas3sBEéPHYTHIA
YTJIBI.

JirHa oTpeska, MeTpUYeCcKUe eIUHUNBl AJUHBI. J[JimHA Joma-
HOI, MepUMeTpP MHOTOyTroJibHUKA. VI3MepeHre 1 IIOCTPOEHUE YIJIOB
C IIOMOIIIBIO TPAHCIIOPTHUPA.

Harnangueie npencraBiaeHud o puUrypax Ha IIJIOCKOCTH: MHOTO-
YIrOJbHUK; IIPAMOYTOJBHUK, KBaJapaT; TPEYTrOJbHUK, O PABEHCTBE
duryp.

WNzobpakenue Guryp, B TOM 4Uucje Ha KiaeTuaToil 6ymare. Ilo-
CTpOeHVEe KOH(pUTypaluii m3 JacTeil MpsAMOM, OKPYKHOCTU Ha He-
JVUHOBAHHOI U KJeTuaToi 6ymare. Vcmoib3oBaHMe CBOMCTB CTOPOH
U YTJIOB MPAMOYTOJbHUKA, KBaapara.

ILnomans TpAMOYTOJIBHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 TPAMOYTOJbHUKOB, B TOM umcjie (Gpuryp, m300pak€éHHBIX Ha
KJeTyaToii 6ymare. EAUMHUIIBI M3MepeHU TJIOIIALU.

HarnsgHble mpeacTaBIeHUs O IPOCTPAHCTBEHHBIX QUTYypax: Mps-
MOYTOJIBHBIM HapaJjiiejienunen, Ky6, MHororpanHuku. M3obpaske-
HUEe IIPOCTEHIINX MHOTOTPAHHUKOB. Pa3BEPTKU Kyba m mapaJjeie-
nunena. Cosmanue momeseli MHOTOrPAHHUKOB (13 Oymaru, IpoBO-
JOKHU, IJIACTUJIMHA U OP.).

06BEM IMIPAMOYTOJIBHOrO HapaJjiesenunena, Kyoa. EuHUIbI 13-
MepeHUus o0beéMa.

6 Knacc

HamypaavHuvie wucna

Apudmernyeckue nefCTBUS C MHOTO3HAYHBIMHU HATYPaJIbHBIMU
ypcjamMu. YucjaoBble BEIPAMKEHUA, TOPAIOK AeHCTBUM, MCIIOJIb30Ba-
HHe CKOOOK. Vcmoyib30BaHMe IPU BBEIYNCIEHUAX II€PEMEeCTUTEIbHO-
TO U COUETATEJNILHOTO CBOMCTB CJIOKEHUSI U YMHOMKEHUS, pacupeme-
JIUTEJILHOTO CBOMICTBA YMHOMKEHUA OTHOCUTEJIBHO CIoKeHusi. OKpy-
TJIeHNe HaTypaJbHBIX UHCeJ.

Henurenm m KpaTHbIe YMCJIa; HAMOOJBIIUHA OOUIMI AEIUTENb U
HauMeHbIllee 00Iee KpaTHoe. IIpocThle U cocTaBHBIE uucJa. Pas-
JIOKeHUe YMCJIa HA IPOCThIe MHOMKUTENU. [[eTMMOCTh CYMMBI U IIPO-
usBegeHud. IlpusHaku gemumoctu Ha 2, 5, 10, 3, 9. IMemenue c
OCTaTKOM.

Apoou

OGbIKHOBEeHHAaA APOoO0b, OCHOBHOE CBOMCTBO ApPOOI, COKpalleHIe
npobeii. CpaBHeHUe U yHopsaaounBaHue apobeii. Pemrenue 3amau Ha
HaxXOXKJeHHUe YacTU OT I[eJI0T0 U IeJIOTO II0 ero uacTu. JIpobHoe yuc-
JO Kak pe3yJbTaT AejeHus. IlpemcraBieHne JecATUYHON IpodU B
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Bue OOBLIKHOBEHHOII JPOOM M BO3MOYKHOCTDL IIPENCTABJICHUSI OOBIK-
HOBEHHOM ApPOoOU B BUIE NeCATUUYHOM. [lecATUUHBIE IPOOU 1 MEeTPU-
yeckas cucteMa Mep. ApudMeTuuecKue AefCTBUS U YHCJIOBBIE BbI-
pakeHUs ¢ OOBIKHOBEHHBIMU W MTECATUYHLIMU APOOAMU.

Oruomenue. [leneHne B fTaHHOM OTHOIIeHHH. MaciiTab, Ipomop-
nuda. [IppumeneHMe mponopuii IpU pelleHnU 3a7adu.

IlonaTue nmporeHTa. BerunciaeHne IpOIeHTA OT BeJIUYUHBI 1 Be-
JUYUHBI 110 €€ IIPOIEHTY. BhIpaskeHWe NPOIEHTOB AeCATUYHBIMU
npobsamu. Pelmrenue 3agad HA IPOILEHTHI. BhIpaskeHMe OTHOIIEHUS
BEJIMYUH B IIPOIEHTAaX.

Ilonosxcumenvnvie u ompuyamenvHvle LUCAA

ITono:xurenpHble 1 oTpunaTeabHbIe yncia. 1lensre uncia. Mogynb
yucjaa, reoMeTpuyeckas WHTepIpeTanus MOAyJd umcia. Vzobpa-
JKeHMe 4ucesJ Ha KOOpAWHATHOIN npaMoii. HucjaoBble IPOMEKYTKHU.

CpaBHeHUe umcesa. ApudmMernyecKue NeHCTBUA C IIOJIOKUTEIb-
HBIMUW 1 OTPUIATEJIBbHBIMU YKCJIaMU.

IIpamoyronpHasa cucreMa KOOPAMHAT Ha ILJIOCKocTu. KoopawHa-
THI TOYKH Ha IIJIOCKOCTH, abcnmcca u opauHara. [loctpoenme Touex
U GQUTryp Ha KOOPAMHATHOMN IJIOCKOCTHU.

ByrxeeHnHble 6bipadceHUus

ITpumeneHnne OYKB AJIA 3aIMCU MATEMATUYECKUX BBIPAKEHUN U
npenao:xeHuii. CBolicTBa apu@MeTHUeCKuX AeiicTBuii. ByKBeHHbIe
BBIPAKEHUS U YUCJOBBIE IOICTAHOBKY. ByKBeHHbIE paBeHCTBA, Ha-
XOMKIeHe HeM3BEeCTHOTO KOMIIOHEHTa. PopMyJIbl; (POPMYJIbI IIePU-
MeTpa U ILIONaAu IPAMOYTOJIbHIUKA, KBaJgpaTa, o0bEéMa IapaJjiie-
Jemnuiiena 1 Kyoa.

Pewenue mexcmosvix 3adau

Pemenue TekcTOBBIX 3amau apudmeTuyueckuM crocobom. Pemre-
HHe JIOTUYEeCKUX 3aJau. PellleHue 3agadu mepebopoM BceX BO3MOMK-
HBIX BapWaHTOB.

Pemrenne 3agau, comep:Kaliux 3aBUCHUMOCTH, CBA3BIBAIOIINX Be-
JUYUHBI: CKOPOCTh, BPEMs, PACCTOAHUE; IIeHa, KOJUYECTBO, CTOU-
MOCTb; IIPOU3BOIUTEIbHOCTb, BPEMA, 00BEM paboThl. EXMHUIILI 13-
MepeHUsA: MACChI, CTOMMOCTU; PACCTOSHUS, BPEeMEHU, CKOPOCTHU.
CBsA3bp MEXAY eIUHUIIAMU U3MEPEeHUA KaKI0N BeJIMUYNHBI.

Pemrenue 3agad, cBA3aHHBIX C OTHOIIIEHUEM, IIPOHOPIIMOHATIBLHO-
CTBIO BeJINYWH, IIPOIEHTAMH; PellleHre OCHOBHBIX 3aJau Ha Apoou
¥ IPOIEHTHI.

OreHKa ¥ IPUKUIKA, OKPYIJIEHUE pPe3yJbTaTa.

CocraBiieHre OYKBEHHBIX BBIPAKEHUM IO YCJIOBUIO 3aJaUM.
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IIpencraBiienre JaHHBIX C IOMOIILIO TabauIll u guarpamm. CTos6-
yaTple JUarpaMMbl: UT€HNEe U IIocTpoeHue. UTeHne KPYyroBbIX Aua-
rpaMm.

Haznadnas zeomempusn

Harnangupie mpeacraBieHUA O (Urypax Ha IIJIOCKOCTH: TOYKA,
npsAMasi, OTPe3oK, Jyd, YroJ, JOMaHas, MHOTOYTOJbHUK, YeThIPEX-
YTOJBHUK, TPEYTOJbLHUK, OKPY'KHOCTh, KPYT.

BsaumHoe pacmosioskeHre ABYX OPAMBIX Ha ILJIOCKOCTH, ITapa-
JleJIbHBIE TIPAMBIE, MEPIEHAUKYIAPHbIE IPAMbIe. V3MepeHUe pac-
CTOSHUI: MeXKAY OBYMsS TOUKAMM, OT TOYKM OO MPAMOM; AJHHA
MaplUIpyTa Ha KBaJpaTHOI ceTKe.

HVamepeHue 1 moCTpoeHMe YIJIOB C IIOMOIIBIO TpaHCIIOpTHUpa. Bu-
OBl TPEYTOJBLHUKOB: OCTPOYTOJBHBII, MPAMOYTOJbHBIN, TYIIOYTOIb-
HBIN; pPaBHOOEAPEHHBIN, PaABHOCTOPOHHMUM. YeThIPEXYroJabHUK,
IpUMepbl YeTHIPEXYTroJbHUKOB. IIpaMoOyroinbHuK, KBaapaT: UC-
IOJb30BaHNWe CBOMCTB CTOPOH, YIJIOB, AumaroHajei. M3ob0paxkeHue
reoMeTpUYecKUX QUIyp Ha HEJIMHOBAHHON OyMare ¢ MCIIOJIb30BaHU-
eM IUPKYJIs, JUHEeNKHN, YTOJIbHUKA, TpaHcmopTupa. IlocTpoeHus Ha
KJeTyaToil Oymare.

Ilepumerp mHOrOyrosbHuKa. IlouaTre miaomanau GUrypbl; egu-
HUIBI U3MepeHua miuoianu. [Ipubam:kéHHoe N3MepeHNe IIOMAaN
duryp, B TOM Uuncje Ha KBaapaTHOU ceTke. I[Ipubam:xéHHoe mame-
pPeHUe JUINHBI OKPYsKHOCTH, ILJIOMIAAN KpyTra.

CumMeTpusi: IeHTpajabHas, oceBasd U 3ePKaJbHasd CUMMETPUHU.
ITocTpoeHne CUMMETPUUYHBIX QUTYP.

Harnanueie npeacraBieHusa O IIPOCTPAHCTBEHHBIX QUrypax: Ia-
pasmenenunen, Ky0, IpusMa, mupaMuaa, KOHyC, HUJINHADP, IIap U
chepa. MzobpaskeHne IPOCTPAHCTBEHHEBIX puryp. IIpumepsl pasBép-
TOK MHOTOTPAHHUKOB, TUINHApPA U KoHyca. Cosmanue Momeseii mpo-
CTPAHCTBEHHBIX (puryp (u3 6ymaru, IpoBOJIOKH, IIACTUINHA U AP.).

ITouaTue 00bEéMa; eTUHUIBI U3MepeHus o0beéMa. O0BEM IIPAMO-
YToJILHOTO MapaJjiiejenumnena, Kyoa.
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TEMATUYECKOE NJIAHWPOBAHWE YYEBHOI0 KYPCA (MO rOAAM OBYYEHNA)
5 knacc (He meHee 170 u)

Hazpanue
pasngena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BUABI NeATEJIbHOCTH 06y11a10mnxca

Harypaababie
yucaa. JledcrBus
C HaTypPaJbHBIMH
YHCIaMU

(43 )

JlecaTuuHasgs cucreMa CYHUCIe-
HUA. PAx HaTypajabHBIX UYHCeJ.
Harypanensiit pax. Ywucao O.
HarypanbHble ynciia Ha KOOPAU-
HaTtHOM Jyue. CpaBHEHUE, OKDY-
TJIeHWe HaTyPaJIbHBIX YKCEJI.

Apudpmernueckue gercTBUS C
HaTypaJbHbIMU uncjaamMu. CBoii-
CTBa HYyJId IIPU CJIOKEHUU U
YMHOMKEHUU, CBOMCTBA eIUHUIBI
npu yMHOXKeHuu. Ilepemectu-
TeJbHOE U COUYeTaTeJbHOe CBOM-
CTBA CJIOJKEHUSA W YMHOMKeHUS,
pacmpezeuTeaIbHOE  CBOICTBO
YMHOKEHUSA OTHOCUTEJIHHO CJIO-
JKEeHUA.

Henuresn u KpaTHBIE 4Yucia,
pasIosKeHue YKNCIa Ha MHOMKUTE-
au. JleneHue ¢ OCTATKOM.

CreneHb C HaTypaJbHBIM IIOKa-
3aTeJjieM.

YuraTh, 3aIUCHIBATh, C)ABHUBATH HATypAaJIbHBIE YKCJIA;
npemiarath M O0OCY:KIaTh CIIOCOOBI YIOPAAOUYMBAHUS
YuceJI.

HN306pakaTh KOOPAMHATHBIN JIy4, OTMEYATh YKCJIa TOU-
KaMHu Ha KOOPAWHATHOM JydYe, HAXOAUTh KOODIMHATHI
TOYKU.

HccnemoBaTh cBoiicTBa HATypaJIbHOTO pAna, uucesa 0 u
1 IpU CIOKEHUU U YMHOMKEHUU.

Hcmoap3oBaTh MPAaBUWIO OKPYIJIEHUS HATYPAJbHBIX UU-
ceJI.

BeimoaHATh apudMeTnUecKne QeiicTBUA C HATYPaJIbHBI-
MU YHCJIaMU, BBIYUCIATH 3HAUEHUS YNCJIOBBIX BhIpaiKe-
HUH cOo CKOOKaMu m 0e3 CKOOOK.

3anmuchIBaTh IIPOM3BeJeHNE B BUJE CTENEeHU, YHTATh
CTeIlleHW, HCI0Jb30BATh TEPMHHOJOrHI0 (OCHOBaHWUeE,
IIOKa3aTejib), BBIYMCIATH 3HAUEHUS CTeIleHell.
BBIMOTHATP MPUKUAKY U OLEHKY 3HAUEHHUI UMCJIOBBIX
BBIPAKEHUM, mpeajiarath M IMPUMEHATHh IIPHUEMBI IIPO-
BEPKHU BBIUVCJIEHUM.

Hcnonp30BaTh MPU BEIYMCICHUAX IIEPEMECTUTEIHLHOE 1
coueTaTeJIbHOE CBOMCTBA CJAOKEHUSI U YMHOMKEHU, pac-
OpeneJuTeJIbHOE CBOMCTBO YMHOMKEHUS OTHOCHUTEIHHO
CIOKeHUs; (opMyJIUPOBATh M TNPUMEHATH IPaBHJIA
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YucioBble BBIPAMKEHUSA; IIOPA-
IOK IeMCTBUM.

Pemterue TekcTOBBIX 3amau Ha
Bce apudMeTHUECKUe NeNCTBUS,
Ha IBUKEHUE W MOKYIIKU

npeoOpa3sOBaHUA UUCJIOBBIX BBIDAKEHUH Ha OCHOBE
CBOIICTB apu(pMeTUUeCKUX NeNCTBUIM.

HccnenoBars 4ncioBbIe 3aKOHOMEPHOCTY, BBIABUTATDH U
000CHOBBIBATH TMIIOTE3BI, (DOPMYJINPOBATH 0000IIEHMST
¥ BBIBOAHI 110 Pe3yJIbTaTaM IPOBEIEHHOTO NCCAEJOBAHUA.
PopmMyIHPOBATH ONIpeAeIeHUsI IeJIUTEeNA U KPAaTHOTO,
Ha3BIBATh JeJIUTENN U KPAaTHBLIE YNCJA; PACKJIATBIBATH
YHCJIO HA MHOMKUTEIN; HAXOAUTh OCTATKU OT JeJIeHUs U
HEIIOJIHOe YaCTHOe.

Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKA3BIBAHUSA O
HaATYpPaJbHBIX YNCJaX, HPUBOJUTHh IMPHUMEPHI UM KOHTD-
IpUMEPHI, CTPOUTH BHICKA3BIBAHHUS U OTPUIAHUSA BBI-
CKa3bIBAaHUI O CBOMCTBAX HATYPAJIbHBIX UUCEJI.
KoHcTpynpoBaTts MaTeMaTHYECKHE IIPEIJIOKEHHS C I10-
MOII[LIO CBSIB0K «M», «UJIU», «ECJH..., TO...».

PemaTtp TeKCTOBBIE 3aauy apudMeTHIECKUM CII0COG0M,
HMCIOJIb30BATh 3aBUCHMOCTH MEKIY BeJIUUYMHaAMU (CKO-
POCTB, BpeMsA, PACCTOSHUE; IIeHa, KOJIUIECTBO, CTOMMOCTD
U [Ip.): aHAJN3MPOBATH U OCMBICJIMBATH TEKCT 3a1aduW,
nepedopMyJINPOBATH YCIOBUE, H3BJIEKATh HEOOXOAMbIE
JaHHbIE, YCTAHABINBATH 3aBUCUMOCTU MEXKAY BEJININHA-
MU, CTPOMTH JIOTUUECKYIO I[ETIOYKY PACCYKIEHUH.
MopenupoBaTh XOJ PelIeHUs 3aJaud C IIOMOIILIO DPU-
CYHKAa, CXeMbI, TaOJUIbI.

ITpuBomuTh, pa3éupaTh, OLEHUBATHh DA3JIMUYHBIE DelIe-
HUSA, 3aMCU PEIIeHUI TeKCTOBBIX 3a4ad.

Kpuruuecku oumeHUBATh IIOJYUEHHBIN DPe3yJabTaT, OCY-
IIEeCTBJIATH CAMOKOHTPOJIb, IIPOBEPSAA OTBET Ha COOTBET-
CTBHUE YCJIOBHUIO, HAXOQUTH OIIMOKIM.

Pemats 3aaun ¢ moMouibio mepebopa BceX BO3SMOIKHBIX
BapUAHTOB.

3HAKOMUTHCS C UCTOPUEH Pa3BUTUA apu(PMEeTUKU




8¢

IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}omnxca

Haraagaas reo-
merpusa. JImauu
HA ILJIOCKOCTH
(12 v)

Touka, mpsmas, OTpPe3OK, JIyd.
Jlomanasi. NsmepeHue IJIWHBI
OTpe3Ka, MeTpUUeCKUe eIUHUIIBI
usMepeHusa AnnHbl. OKPYKHOCTD
U KpyT.

IIpakTuueckasa pabora «IlocTpo-
eHMe y30pa U3 OKPYKHOCTEM» .

VYron. IIpamoii, ocTphIiA, TYIIOM
U pasBEPHYTHIN yriabl. Vamepe-
HUe YTJIOB.

IIpakTuueckasa pabora «IlocTpo-
€HUe YIJIOB»

Pacno3HaBaTh Ha UyepTerkax, pUCYHKaX, OMNCHIBATh, KC-
IOJIb3yA TEePMUHOJIOTHIO, U H300pakaTh C IIOMOIIBIO
YepPTEKRHBIX WHCTPYMEHTOB: TOYKY, MPAMYIO, OTPE3OK,
JIyd, YToJI, JIOMaHy, OKPYKHOCTb.

Pacno3HaBath, IPUBOAUTH NMpPUMepPbl 00HLEKTOB peaJib-
HOTO MHpa, UMeINnX GOPMYy M3YUEeHHBIX QUTYD, Ole-
HUBATH UX JINHENHbIE Pa3MepHI.

Hcnonp3oBaTh JIMHENKY ¥ TPAHCIIOPTUDP KaK MHCTPYMEH-
THI AJIsI TIOCTPOEHUSA W M3MEPEeHUdA: M3MEPATh JJINHY OT-
pPesKa, BeJIMYNHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JIJINHEI,
YTOJI, 3aJaHHOI BeJIMYMHBI; OTKJIABIBATH LIUPKYJIEM DaB-
HbIe OTPE3KU, CTPOUTH OKPYKHOCTH 3aJaHHOTO paguyca.
HN306pakaTh KoOHGUTrypanuu reOMeTpUYECKUX GUryp mus
OTPE3KOB, OKPYKHOCTEH, MX YacTell Ha HeJIWHOBAHHOI
¥ KJieTyaToil 6yMare; mpeajarathb, OIMCHIBATH M 00CYIK-
IATh CIIOCOOBI, AJITOPUTMBI IIOCTPOEHUS.
Pacnmo3HaBaTh ¥ H300paskaTh Ha HEJIMHOBAHHON U KJIET-
yaToii OGymare mpsMOM, OCTPHI, TYIO#, PasBEPHYTHIH
YIJBl; CPABHUBATDH YTJIBI.

Berumeadars IIUHBI OTPE3KOB, JIOMAHBIX.

IToHMMAaTh ¥ MCIOJH30BATH IIPU PEIIEHUM 3a74a4U 3aBH-
CHMOCTH MEXAY eIWHUIAMN MEeTPUYECKONH CHCTEMBI
Mep; 3HAKOMUTBCA C HEMETPUYECKUMU CUCTeMaMU Mep;
BBIPAKATH IJINHY B PA3JIMYHBIX €IUHUIIAX U3MEDPEeHU.
HccenemoBaty Gurypsl m KOHGUIypanuu, UCIOJIb3YS
nudpoBLle pecypchl
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OOBIKHOBEHHBIE
apoou
(48 u)

HIpobn. IlpaBuibHBIE W HeIpa-
BUJIbHBIE Apo06u. OCHOBHOE CBOIi-
cTBO apobu. CpaBHeHUE ApoOeii.

CiosKeHre U BBIUMTAHNE OOBLIK-
HOBEHHBIX aApobeii. CmemnranHas
aOpoOb. YMHOKEeHUE U JAejieHue
OOBIKHOBEHHBIX Apo0eil; B3auM-
HO-00paTHBIe Apoou.

Pemrenue TeKCTOBBIX 3ajay, CO-
nepekaiux apobu. OcHOBHBIE 3a-
Jadyyd Ha APOOH.

IIpumeHeHMEe OYKB [AJIs 3alNCH
MaTeMaTU4YeCKUX BBIPAKEHUN u
IpeaIoKeHUn

MopgemupoBats B rpadpuueckoii, npegMeTHO! dopme, C
TOMOIIbI0O KOMIbIOTEPA MOHATUSA W CBOMCTBa, CBIA3aH-
HbIe ¢ OOBIKHOBEHHOM APOOBIO.

YuraTh M 3aNUCHIBATh, CPAaBHUBATHh OOBIKHOBEHHBIE
Ipo6u, mpeajiaraTh, 000CHOBHIBATH M 00CYKAATH CIIOCO-
OBl YyIIOPADOUYNBAHUA OPOOEii.

HN306pakaTs OOBIKHOBEHHBIE JPOOU TOUKAMM! Ha KOOD-
IUHATHOM JIy4e; MCIOJb30BATh KOOPAUHATHBIN JIyY AJIST
cpaBHeHUA Apodeii.

dopMyIHpPOBaATH, 3ANIMCHIBATH C IIOMOIIIBI0 OYKB OCHOB-
HOE CBO¥CTBO OOBIKHOBEHHOI APO0M; MCIOJIB30BATH OC-
HOBHOE CBOMCTBO APO0OU JJIA COKpAIeHUus npobeil u mpu-
BelleHUsA APo0M K HOBOMY 3HAMEHATEeJIIO.
IIpeacraBasaTh cMelllaHHYO ApOoOb B BHUIEe HEIPABUIb-
HOH ¥ BBIZEJATH IEJYI0 YACTh YNCJA M3 HeIPaBUJILHOM
Ipobu.

BeimoaHATh apudMeTnuecKue AeiCTBUSA ¢ OOBIKHOBEH-
HBIMHU APOOAMU; MPUMEHATH CBOMCTBA apU(MMETUUECKUX
IEeMCTBUM IS PAIMOHAINSAINY BHIUUCJICHUN.
BBIOTHATh IPUKUAKY U OLEHKY Pe3yJbTaTa BBIUUCIIE-
HU; IpeajaraTh U IPMMEHATHh IPUEMBI IIPOBEPKH BhI-
YUCTECHUN.

IIpoBoguTs HcCclegOBaHUSA CBOMCTB Apo0eil, ommpasch
Ha YMCJIOBBIE HKCIEPUMEHTHI (B TOM UYHCJIE C IIOMOIIBIO
KOMIIbIOTEPA).

Pacno3HaBaTh MCTMHHBIE U JIOMKHBIE BBICKA3BIBAHUSA O
Ipo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPSHI, CTPO-
WTHh BBICKA3BIBAHMSA U OTPUIAHUSA BHICKA3bIBAHUM.
Pemrats TeKcTOBBIE 3a7jaUuM, coAepsKalle TPOOHbIE TaH-
HbIe, U 337ja4l Ha HAXOXKJEHUEe YaCTU IIeJIOTO U I[eJIOTO
IO ero YacCTH; BBIABJIATHh UX CXOACTBA U PA3IUIUA.




o€

IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

MogenupoBaTs XOn peLIeHUA 3aJadyyd C IIOMOIILIO PU-
CYHKAa, CXeMbI, TaGJIUIIbI.

IIpuBoauTs, pa3zdoupaTh, OLEHUBATH PA3JIUYHBIE pPelle-
HUA, 3alUCU PeIllIeHnii TeKCTOBBIX 3a1adu.

Kpurnueckun omeHMBATH ITOJYUYEHHBIN pPe3yJabTaT, OCY-
IIECTBJIATH CAMOKOHTPOJb, IPOBEPAA OTBET HA COOTBET-
CTBUE YCJOBUIO, HAXOAUTDH OINUOKH.

3HAKOMUTHCS C HCTOPHUEH PAa3BUTUS apuPMeTUKHN

Harnagaas
reoMeTpus.
MHOroyroxbHUKN
(10 u)

MuoroyronbHUKM . YeTnIpex-
YTOJIbHUK, IPAMOYTOJIbHUK,
KBaJparT.

ITpakTuuecras pabora «Iloctpo-
€eHne NpAMOYIT'OJIBHUKaA C 3agaH-
HBIMHX CTOPOHaMKX Ha HEJINHO-
BaHHOI Oymare».

TpeyroabHUK.

IInomane m mepumerp IIPSAMO-
YTOJBHUKA ¥ MHOTOYTOJHHUKOB,
COCTABJIEHHBIX W3 IIPAMOYTOJIb-

HUKOB, €JUWHUIbI W3MepPeHUs
maomangu. IlepumeTrp MHOTO-
YTOJbHUKA

OnuceiBaTh, NCHOJIb3YsA TEPMUHOJIOTHUIO, N300paKaTh C
IIOMOIIBIO0 YEPTEKHBIX NHCTPYMEHTOB U OT PYKH, MOJE-
JIUPOBaTh M3 GyMaru MHOTOYTOJbHUKY.

ITpuBoguTH MpUMeEPHI OOHEKTOB PEATHHOTO MUPA, UMEIO-
mux (GopMy MHOTOYTOJLHUKA, IIPAMOYIOJIbHUKA, KBa-
Ipara, TPeyroJIbHUKA, OLEeHUBATh UX JUHEWHbIE pa3Mephl.
BeruncasaTs: mepruMeTp TPEeyroJbHUKA, MPAMOYTOJbBHU-
Ka, MHOTOYTOJIbHUKA; IJIOUIAAh IPAMOYTOJILHUKA, KBa-
Ipara.

HN306pakaTh OCTPOYTOJbHEIE, MPIMOYTOJbHBIE U TYIIO-
YrOJIbHBIE TPEYTOJbHUKU.

CTpouts Ha HEJIMHOBAHHOM M KJjeT4aToi Gymare KBa-
IpaT U OPpAMOYTOJBHUK C 3aJaHHBIMHU AJUHAMU CTOPOH.
HccnegoBaTs cBOiicTBA IPAMOYTOJIBHIKA, KBaApaTa IIy-
TEM JKCIepUMEHTAa, HAGIIONeHNA, N3MEPEeHUsI, MOJeIN-
POBaHUA; CPaBHUBATHL CBOMCTBA KBaJpaTa W IIPAMO-
YTOJILHUKA.
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KoncTrpyupoBaTts MaTeMaTHUYECKUE MPEITIOKEHUS C II0-
MOIIIBIO CBSIBOK «HEKOTOPBIN», «JII000ii». Pacmo3naBaTh
WCTUHHBIE U JIO}KHbIE BHICKA3BIBAHUS O MHOTOYTOJIbHU-
KaX, MPUBOAUTH MPUMEPSI M KOHTPIPUMEPHI.
HccnemoBaTh 3aBMCHUMOCTS ILIOIAAN KBajgpaTa OT IJIH-
HBI €TI0 CTOPOHHI.

Hcnmoap3oBaTh CBOMCTBA KBAaAPATHOMN CETKU JJISI IIOCTPO-
eHusA QUryp; paséuBaTh IPAMOYTOJHLHUK Ha KBaAPATHI,
TPEYTrOJbHUKHU; COCTABJATHh (QUTYPHI M3 KBAAPaATOB U
OPAMOYTOJbHUKOB M HAXOAUTh UX ILJIOIAAb, pa3duBaTh
burypsl Ha OPAMOYTOJbHUKUA U KBaAPAThl ¥ HAXOAUTDH
UX IJIOLIAAb.

BeIpakaTh BeJIMUNHY IJIONAAY B PA3IUUHBIX eIUHUIIAX
M3MEPEHU METPUUECKOH CUCTeMbI Mep, IOHUMATH U MC-
MOJIb30BATh 3aBMCHMOCTH MEKIYy METPUUYECKUMU eIu-
HUAMYA U3MEPEeHUs ILJIOIIa N,

3HAKOMUTHCS € IPUMepPaMu NPHMMEHEHHUTA IJIOUamu U
mepuMeTpa B IpaKTUUYECKUX CUTyanusax. Pemars 3ama-
YM U3 peasIbHOM JKUBHU, Ipeajarath M 00Cy:KIaTh pas-
JIMYHBIE CIIOCO0OBI PeIlleHns 3amau

Jecarnunsie
Ixpoou
(38 1)

HecartuuHass 3amuch Apobeii.
CpaBHeHUEe JeCATUUHBIX PO0eii.

HelicTBUA C OECATUYHBIMU IPO-
6savu. OKpyriieHre JeCATUYHBIX
apobeii.

Pemrenve TexKCTOBBIX 3ajad, CO-

mep:kanux apobu. OCHOBHBIE 3a-
Jadyu Ha Apobu

IIpeacraBasaTh AeCATUUHYIO APo0b B BUAEe OOBLIKHOBEH-
HOU, YUTATh U 3aMMCHIBATH, CPABHUBATH AECATUYHBIE
apobu, mpeajiarath, 000CHOBBIBATH U 00CYKIATH CIIOCO-
OBl YIOPSAAOUYMBAHUS MECATUYHBIX APoGeii.
HN3o00paxkaTh AecATUYHBIE APOOM TOUKAMU HA KOODIU-
HATHOH IIPAMOI.

BeIABAATH CXOCTBA M PA3IUYUA IIPABUJI apudmerTmuue-
CKHUX OEeMCTBUM ¢ HATYypPaJbHBIMU YUCJIAMU U JECATHU-
HBIMH JPO0AMU, OOBACHATDH UX.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

BrImoHATE apudMeTHUecKue AeHCTBUA C HEeCATUUHBI-
MH Ipo0AMU; BBINOJIHATH IPUKUIKY U OLIEHKY De3yJib-
TaTa BBIYUCJIECHUH.

ITpumeHaTH CBO¥iCTBAa apudMETHUUECKUX NeHCTBUU AJIsI
panuoHaJIN3a Uy BbIUVCIEHUH.

IIpuMeHATHh MPABUJIO OKPYTJIEHUA JECATUYHBIX APOOE.
ITpoBoguTs HCCIETOBAHUS CBOUCTB JECATUYHBIX OPO-
Oeii, ommpasch Ha YHUCJIOBbIE DKCIEPUMEHTHI (B TOM
YHCJie ¢ TIOMOIIBI0 KOMIIBIOTEDPA), BHIABUTATh THIIOTE3BI
¥ IPUBOAUTH X O0OCHOBAHUS.

Pacno3naBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
IPOo6saX, MPUBOAUTH MPUMEPHI 1 KOHTPIPUMEDHI, CTPO-
UTH BBICKA3BIBAHHUS U OTPUIAHUA BHICKA3BIBAHUM.
Penrates TekcTOBBIE 3aaUl, COAepIKaIe JPOOHbIE TaH-
Hble, W Ha HaxXOXKIeHWe YaCTHU I[eJIOT0 M I[eJIOT0 IO ero
YaCcTH; BHIABJIATH UX CXOACTBA M Pa3JIMUIMI.
MopenupoBaTts xX0n pelleHUA 3aJadyy C IIOMOIILIO PU-
CYHKa, cXeMbl, Tabauibl. IlpuBoguTs, pa3éupars, oie-
HUBATH DA3JINUHBIE PEIIEHU, 3aIICY PEIIeHUN TEKCTO-
BBIX 3a/ad4.

OnepupoBaTh IPOOHBIMHU UKCIAMU B PEATbHBIX JKU3HEH-
HBIX CUTyaIUAX.

Kpuruuecku oueHuBaTh IIOJIYUEHHBIN pPe3yJIbTAT, OCY-
IIECTBJIATH CAMOKOHTPOJb, IPOBEPSAA OTBET HA COOTBET-
CTBUE YCJIOBUIO, HAXOAUTDH OLINOKU.

3HAKOMUTHCA C UCTOPUEN pa3BUTUA apuGMeTHKU
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Harnaguas
reomMeTpus.
Tena u ¢puryps:
B IIPOCTPAHCTBE
(CRY)

Mmuororparauku. MzobpaskeHnue
MHOTOrpaHHUKOB. Mogesn mpo-
CTPaHCTBEHHBIX TeJl.

IIpsamoyronbHBI ITapajjieseni-
nexn, ky6. PasBéprku Kyba u ma-
pastesnenuesa.

ITpakTuueckas pabGora «Pas-
BEPTKa Kyba».

06BéM Kyba, IPAMOYTOJHLHOTO
napaJuiesienuiena

Pacnmo3HaBaTh Ha 4YepTeKax, PUCYHKAX, B OKPY:KaAIO-
meM MHpPe NOPAMOYTOJBHBIN mapaJjuiesienuien, Kyo,
MHOTOTPDAHHUKY, OMUCHIBATH, HCIOJb3YS TEPMHHOJO-
TUI0, OLIEHUBAThH JINHENHbIe pasMephl.

IIpuBoauTH IpUMEpPHI OOBEKTOB PEAJBHOTO MUPA, UMe-
ouux GOpMy MHOTOTPAaHHUKA, IPAMOYTOJIbHOTO IIapaJi-
Jejenurena, Kyoa.

HN3o0paskaTs Ky0 Ha KjeTdyaToit Gymare.

Hccaemorath cBoiicTBa Ky6a, IPAMOYTOJBLHOTO IIapaj-
JIeJIenuIleia, MHOMOIPAHHUKOB, UCIIOJNb3YsS MOMIEJIN.
PacnmosHaBaTth M u300pakaTh Pa3BEPTKU Kyba U mmapaJ-
Jenenumnena. MogeaupoBarh Ky0 1 mapaJuiesenunes 13
OyMaru u IIPOYUX MaTePUaJOB, OOBACHATH CIIOCO0 MO-
IeINpPOBAHUA.

HaxoauTh n3MepeHUsi, BBIYMCIATH ILIOMAAb IIOBEPXHO-
cTU; 00BEM Ky0a, IPAMOYTOJHLHOTO IlapaJiiesenune/a;
HCCJIeI0BATH 3aBUCHMOCTh O00BbEMa Ky0a OT AJMHBI €ro
pebpa, BBIABUTATH U O0OCHOBBIBATH THIIOTE3Y.
Hao6arogaTs M IPOBOAUTH AHAJOTUM MEXKAY MOHATUAMU
IJIoUaaAu u 00béMa, IIepruMeTpa U ILIOIAAN ITOBEPXHOCTH.
Pacno3HaBaTh MCTHMHHBIE U JIOMKHBIE BBICKA3BIBAHUSA O
MHOTOTPaHHUKAX, IPUBOAUTH MPUMEPbI 1 KOHTPIIPUMe-
PBI, CTPOUTH BHICKA3BIBAHMS W OTPUIIAHUSA BHICKA3bIBa-
HUH.

PemaTts 3agaum u3 peajbHOH KU3HU

IToBTOpPEHUE
u 00001 eHue
(10 )

IToBTOpPEHVE OCHOBHBIX IIOHATHHA
¥ MeTOJOB Kypca 5 Kjacca, 0000-
IeHne 3HaHU

Beruucaarhs 3HaUueHUsT BhIPAKEeHUM, COlep:KalluxX HaATY-
pajbHBIe YHCJia, OOBIKHOBEHHBIE M HeCATUYHBIE Apoou,
BBIMOJIHATL IIPeo0pasoBaHU UKCEI.

BeiOupaTs cmoco6 cpaBHEHUsS UYHCEJ, BBIYMCJIEHUI,
NPUMEHATH CBOHCTBA apupMeTUYEeCKUX MEHCTBUM A
panoHaAJIU3AINY BEIUUCICHUIM.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

OcCyiiecTBIATh CAMOKOHTPOJb BBITIOJTHAEMBIX OeHCTBU
¥ CaMOIIPOBEPKY pe3yJibTaTa BLIUUCJIEHUIA.

Pemrats 3agadm 13 peaJILHOfI JKU3HU, IPUMEHATHh MaTe-
MaTU4YeCKHe 3HAHUA [Jd PelleHusA 3aad U3 APYTrux
y4eOHBIX IPEIMETOB.

Pemrate 3agadyud pPa3HBIMMU CIIOCOGaMI/[, CpaBHUBATH
Ccrmoco0bI pelreHusd 3aJadull, BHIOMPATh PAI{MOHAJIbHBINR
cmocoo6

6 knacc (He meHee 170 y)

HasBanue
pasmena (TeMbI)
Kypca (4McI0 4acoB)

OcHoBHOE coaepskaHue

OcCHOBHBIE BUIBI JEATEILHOCTH 00YUAIOIIUXC

Harypansasie
gucaa

(30 )

Apudmeruueckue meiicTBUA C
MHOTO3HAYHBIMU HATypaJbHBI-
MU ymcaaMu. UuCIIOBbIE BBIpA-
JKeHUs, MOPAAOK IeNCTBUM, HC-
moJib3oBaHue CKOOOK. OKpyrJe-
HUe HATypaJbHBIX UKCEJ.

Henutesn u KpaTHBIE YUCJIA;
HaMOOJBIINN 00U JeJUTeJab U
HaVMeHbIllee o00Ilee KpaTHoe.
IIpocThie m cocTaBHBIE UYMCJIA.

BreimoaHaTh apudMeTnUYecKne AeilCTBUA C MHOTO3HAY-
HBIMM HATYPaJbHBIMH YHCJIaMHU, HAXOAUTHh 3HAYEHUSI
YHMCJIOBBIX BBIPAKEHUM CO CKOOKaMu U 0e3 CKOOOK; BBI-
YHCJIATH 3HAYEHUS BHIPAKEHU, COMEP:KAINX CTEIEHU.
BBINOMHATS, NPUKUAKY U OIEHKY 3HAUEHUI UYMCJIOBBIX
BbIPpasKEeHU, IPMMEHATH IIPUEMBI IPOBEPKU Pe3yJIbTaTa.
Hcmoap3oBaTh MPU BHIUYUCIEHUAX IIePEMECTUTEIbHOE 1
coyeTaTeJIbHOE CBOMCTBA CJOKEHUSI U YMHOMKEHU, pac-
npeseiuTeIbHOE CBOMCTBO YMHOMKEHUS OTHOCHUTEJIBHO
CJIOKEHUSA, CBOMCTBA apu(MeTUYECKUX NeUCTBUMA.
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PasnoxxeHne umciaa Ha IPOCTHIE
MHOMKHUTENN. J[eTUMOCTh CYMMBbI
u npousdBeneHud. IIpusuaxkmu ge-
JuMocTH Ha 2, 3, 5, 9, 10. leme-
HUE C OCTATKOM.

Pelttenne TeKCTOBBIX 3amayu

HccaemoBaThs YMCIOBBIE 3aKOHOMEPHOCTU, IIPOBOAUTH
YUCJIOBbIE€ YKCIIEPUMEHThI, BHIIBUraTh U 000CHOBHIBATH
TUIIOTE3bI.

PopmyIUpPOBATH ONpeNeIeHus IeJUTEeNA U KPaTHOro,
Haun0OJILIIIEro O0IIero AeJUTEJISI U HAaNMeHbIIIero oo1ero
KPaTHOTO, IPOCTOT'O M COCTABHOI'O YMCEJI; MCII0JIb30BaTh
9TU IMOHSATUS IIPU PEIIeHuu 3a7ad.

IIpuMeHATh aJNTOPUTMBI BBIUMCIEHUSA HaAWOOJBIIIETO
0o0IIero AeJUTeN s W HAUMEHBIIETo OOIIero KpaTHOTO
IBYX YKCEJ, AJITOPUTM PA3JIOKEHUSA UKCJIA Ha MPOCThIE
MHOMKHUTEJN.

®opmMyIHPOBATh U NPHUMEHATh HNPU3HAKH IEJINMOCTU
Ha 2, 3, 5, 9, 10; uccaemoBaTh yCcJIOBUA NEJIUMOCTH HA
4 u 6.

Hccaemorath, 00Cy:KmaTh, (hOPMYINPOBATE M O0OCHO-
BBIBATh BBIBOJ O UETHOCTHU CyMMBbI, IPOU3BEIEHU: IBYX
YETHBIX YUCeJ, IBYX HEUETHBIX YKCJIe, YETHOTO U HEUET-
HOTO YHCeJ.

HcecnemoBaTh CBOMCTBA IEJIMMOCTA CYMMBI M IIPOU3Be-
JeHUs YUCEeJI.

IIpuBoAUTH IpMMeEPHI YKCEJ C 3aJaHHBIMU CBOMCTBAMU,
pacmo3HaBaTh BepHbIE M HEBEPHbIE YTBEP:KAECHUS O
CBOCTBax UMCeJl, ONPOBEPraTh HEBEPHbIE YTBEPKICHUI
C IIOMOIIbI0 KOHTPIPUMEPOB.

KoncTpynpoBaTts MaTeMaTHYECKHE IIPEIJI0KEHU C I10-
MOII[bIO CBABOK «M», «UJIU», «ECJHHU..., TO...»>.

Pemath TeKcTOBBIE 3aa4UM, BKJIIOUAIOIME MOHATUS Je-
JUMOCTH, apu(pMeTUYeCKUM CIIOCOOOM, HCIIOJH30BATH
mepebop BceX BO3MOKHBIX BapUAHTOB.

MopgenupoBaTh X0 peIeHUs 3aJayu C IIOMOIIBLIO PU-
CYHKa, CXeMbl, TaOJUIIbI.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

IIpuBoauTh, pa3zdoupaTh, OLEHUBATH PA3JIUYHBIE pelle-
HUS, 3alUCU PEIIeHUH TeKCTOBBIX 3aj1adu.

Kpurnuecku oneHMBATH IMOJIYUYEHHBIN pe3yabTaT, HaXo-
IUTDH OIIMOKM, OCYLIECTBIATH CAMOKOHTDPOJIb, IIPOBEPAT
OTBET Ha COOTBETCTBUE YCJIOBUIO

Haraagaasa IlepieHAUKyIAPHBIE TPAMEIE. Pacno3HaBaTh Ha uepTekKax, PUCYHKaX CJIydau B3auM-
reoMeTpus. ITapannenbHBIE IPAMEIE. HOT'O PACIIOJIOXKEHUSA NBYX HPAMBIX.
IIpamvbie HA PaccTosiHEe My ABYMS TOU- HN3o6paskats ¢ IOMOMIBIO qu’rémumx MHCTPYMEHTOB Ha
IJIOCKOCTH KAMY, OT TOUKH 0 IPAMOH, AJTH- HEJIMHOBAHHOM U KJeTJYaToll OyMare ABe IIepeceKaroIu-
(7 a) Ha IIyTH Ha KBATDATHOH CeTHe. ecsl NpsAMble, ABe Iapaslle/bHbIe IPAMbIe, CTPOUTD IPS-
MYI0, IEePIEeHANKYJIAPHYIO JaHHOI.
ITprmeps! IPSMBIX B MPOCTPaH- IIpuBoaUTH IpUMEPHI APAJJIESBHOCTI U IePHeHAUKY-
CTBE JAPHOCTH IIPAMBIX B IIPOCTPAHCTBE.
Pacno3sHaBaTh B MHOTOYTOJILHUKAX NIEPIEHIUKYIAPHEIE
U TapaJjiejibHble CTOPOHBI. M300paskaTh MHOTOYTOJIb-
HUKU C HapajljIeJbHBIMY, IEPHEeHAUKYIAPHBIMU CTOPO-
HaMHU.
Haxoguts paccTossHUe MEXAY OABYMSA TOUYKAMU, OT TOY-
KU IO IPAMOM, IJIUHY IIyTU Ha KBaAPATHOI CeTKe, B TOM
Yyce UCI0JIb3ys NuGpPOBLIe PeCypPChI
M poou OG6BIKHOBEeHHAsA APOOH, OCHOBHOE CpaBHUBATH M YIOPSZOYUBATEH IPOOU, BBIOMPATH CIIO-
(32 u) CBOMCTBO Opo0u, COKpalleHue €00 cpaBHeHUA APOOEN.

npobeii. CpaBHEeHUE W YIOPALO-
yuBaHUE IPOOei.

IIpeacraBasars AecATHUYHBIE IPOOU B BUAEe OOBLIKHOBEH-
HBIX Apo0Oeli M OOBIKHOBEHHBLIE B BHUIE IECATHUYHBIX,




VHULYWILYW

LE

JecaTuunble IpoOdU U MeTpUUe-
CKas cucreMa Mep.

Apudmernueckue mewcTBUA C
OOBIKHOBEHHBIMHM U J€CATUYHBI-
MU APO6AMU.

Ornomrenue. llereHre B JaHHOM
orHoIlrenuu. Macmrtab, IIpomop-
.

ITonaTtue npouenra. Brruucie-
HUe IPOIleHTa OT BEJIUYUHBI U
BEJIMYUHEI II0 €€ IIPOIEHTY.

Pemenue TeKcTOBBIX 3amad, CO-
Jep:Kalux Apo0U U MPOIEeHTHI.

ITpakTuueckas paGora «OTHO-
[IeHUEe JJIVHBI OKDPYKHOCTHU K eé
IUaMeTpy»

HMCIIOJIb30BATh JYKBUBAJICHTHHIE€ IIPEICTABJIEHHS JIPO0-
HBIX YKCEeJ IIPU WX CPABHEHUH, IIPU BHIUYUCICHUIX.
Hcnmoap3oBaTh JecATUUHBIE APOOU MPU IPeodpasoBaHun
BEJIMYMH B METPUUECKOU CHCTEeMe Mep.

BeimonHAaTe apudmMernuyeckKue AeiicTBUA ¢ OOBLIKHOBEH-
HBIMHU U JECATUUYHBIMU APOOIMU.

Beruucaars 3HaUEHUA BBIPAKEHUHN, COmePKalINX OOBIK-
HOBEHHBIE U JeCATUYHBIE APOOU, BHINOJHATH IIpeodpa-
30BaHuA Apo0eii, BBIOMPATHh CIIOCO0, MPUMEHATHh CBO¥-
cTBa apu@MeTUYeCKUX AEMCTBUN IJIA PalMOHAJIM3AINN
BBIUMCJIEHUH.

CocTaBIATH OTHOILIEHUA 1 IIPOIIOPIIUY, HAXOAUTH OTHOIIIE-
HUe BeJINYWH, [eJUTh BeJIUUYNHY B JAHHOM OTHOIICHUM.
Haxoguth JKCIEepUMEHTAJbHBIM IIyTEM OTHOIIEHUE
IJUHBI OKPY/KHOCTH K €€ aZuaMeTpy.
HaTepuperupoBath Maciirab Kaxk OTHOIIEHNE BeJIUYNH,
HaXOMUTh MAcIITab IJIaHa, KapThl U BEIUUCIATH PACCTO-
AHWUS, UCIOJIB3Ys MacuITab.

OO0BACHATH, UTO TaKO€ IIPOIEHT, YIOTPeOIATH 000POTHL
peun co CJIOBOM <«IIPOIeHT». BhIpaskaTh IIPOIEHTHI B
Ipo0sxX 1 IPoOU B MPOIEHTAX, OTHOIIEHNE ABYX BeJIUUNH
B IIPOIIEHTAX.

BBIMUCIAATH IPOIIEHT OT YKCJIa W YKCJIO IO ero IPOIEHTY.
Oxpyraars Apo0u M TPOLEHTHI, HAXOAUTH IPUOIMIKE-
HUS YUCEJI.

Pemats 3agaum Ha YacTH, IPOIEHTHI, IPOMOPIIMHU, HA
HaXOKAeHre Apobu (IIPOLEeHTA) OT BeJIUYNHBI U BeJIUUN-
HBI IO €€ npobu (IpoleHTy), Apodbu (IIpoleHTa), KOTo-
PBIi cocTaBIsAeT OfHA BeJIUUYUHA OT Apyroii. [IpuBoauTh,
pasoupaTh, OIlEHUBATH PA3JIUUYHBIE DPEIeHUs, 3alNCU
pelleHuil TeKCTOBBIX 3aJad.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

HNsBaexaTs uH(pOpManuIo0 13 TAOJIUI U JUarpaMM, WH-
TepPIIPeTHPOBATh TAOJUYHLIE HAHHBIE, ONpPENeIATh HAl-
0OoJIbIllee U HAaMMEHbIIlee U3 IPeCTaBJIeHHBIX JaHHBIX

Harnangaasa OceBass cummerpuda. lleHTpans- Pacno3HaBaTh Ha yepTelkax U U300paKeHUAX, U300pa-
reoMeTpus. Hadg CUMMeTpU4. JKATh OT PYKHU, CTPOUTH C IIOMOIIBIO MHCTPYMEHTOB (u-
Cummerpus Tocrpoenue CUMMETPHIHBIX rypy (OTPEe3oK, JOMaHYI0, TPEYTOJbHUK, IPAMOYTOJIE-
(6 9) duryp. HUK, Opr}RH?CTb), CUMMETPUUHYIO JaHHOU OTHOCH-
TeJILHO IIPAMOM, TOUKU.
ITpaxrnueckas paGora «OceBas Haxoauts mpuMepsl CUMMETPUU B OKPYIKaIOlleM MUpe.
CUMMETPUA» . MogenupoBats u3 6ymaru nBe QUIypbl, CHMMETPUYHBIE
CHMMeTDPHSA B IIPOCTPAHCTEE OTHOCUTEJILHO HIPAMOII; KOHCTPYMPOBATh reoMeTpUUe-
CKHe KOH(pUrypamnmu, UCI0Jb3yA CBOMCTBO CUMMETPHUH,
B TOM YHCJIe ¢ IOMOIIBIO MUMPOBBIX PECYPCOB.
HccnemoBath cBoiicTBa M3y4eHHBIX (GUTYp, CBA3aHHBIE
C CUMMeTpHel, UCIO0JIb3ys 9KCIePUMEHT, HaOII0AeHneE,
MOZeJIupPOBaHMeE.
OG60CHOBBIBATH, OIIPOBEPTATH C IIOMOIIBI0O KOHTPIIPUMeE-
POB YTBEDPKIEHUA O CUMMETPUU PUTYD
Bripaskenus ITpumeneHVe OYKB nAJ1s 3amucu Hcnonp3oBath OYKBBI [y O0O3HAUEHUSA YUCEJ, IIPU
¢ OykBaMu MaTeMaTH4YeCKUX BBIPAKEHUN 1 3alKUCcU MaTeMaTUYeCKUX YTBEeP:KAEHUN, COCTaBIATH
(6 u) npenyioxkenuii. BykBeHHbIE BBI- OYKBEHHBIE BHIPAKEHUA II0 YCJIOBUIO 3aJauu.

paxeHnd WM 4YHNCIIOBbIE IIOJACTa-
HOBKH.

I/ICCJIe,HOBaTI: HECJIOKHbIE€ YHKCJIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaAThb 6yKBLI AJIA UX 3alluCH.
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BykBenHnble paBeHCTBa, HaXOMXK-
JleHre He3BEeCTHOT'O KOMIIOHEHTA.
DopMyJIbL

Beruucaare uymciioBoe 3HaueHUHe OYKBEHHOTO BBIpaiKe-
HUA IPYU 3aJaHHBIX 3HAYEHUAX OYKB.

3anuceIBaTh (POPMYJIBI: IePUMETPA U ILJIOMAAU IIPAMO-
YTOJIBbHUKA, KBaJpaTa; IJIUHBI OKPYKHOCTHU, ILJIOIIANL
Kpyra; BHIIOJHATH BBIYMCICHHUS 110 3TUM hopmyiam.
CocraBaare ¢opMyabl, BBIpAKAIOINE 3aBUCUMOCTU
MeXKIY BeJIMUMHAMU: CKOPOCTh, BpeMs, PACCTOAHUE; Iie-
Ha, KOJIMYECTBO, CTOMMOCTD; IIPOMN3BOIUTEIBLHOCTE, Bpe-
M, 00bEM PaOOTHI; BBIMOJHATH BBIUYMCIEHUA IO 3TUM
dopmysaM.

HaxoguTh HEM3BECTHBHIN KOMIIOHEHT apudpMeTHYecKOTo
nercTBUA

Harnaguas
reoMeTpus.
®Durypst

Ha ILUIOCKOCTHU
(14 )

YeThIpEXYTOIBHUK, OpuMepbI
YEeTBIPEXYTOJIBHUKOB. ITpamo-
YTOJIBbHUK, KBaZpaT: CBOICTBA
CTOpPOH, YIJIOB, AUATOHAJIEH.

WNsmepenue yrsaoB. Buaer Tpe-
YTOJIBHUKOB.

ITepumerp MHOTOYTOJBHUKA.
IInomanes Gurypsl. Dopmyabl
mepuMeTpa W ILJIOMIAAN IPAMO-
yrogbuuKa. IIpubamKxeéHHoe ma-
MepeHHe miomagu guryp.

IIpakTuueckas pa6ora «Ilmo-
magb Kpyra»

HN306pakaTy Ha HeJIWHOBAHHOI U KjeTdaToil Oymare c
HUCIIOJIb30BAHUEM UEPTEKHBIX MHCTPYMEHTOB UYeTHIPEX-
YTOJIBHUKYU C 3aJaHHBIMU CBOMCTBAMM: C IIapaJIIeJIbHBI-
MU, IePHeHJUKYJISAPHBIMY, PABHBIMY CTOPOHAMU, IPs-
MBIMU yIJIAMHU ¥ AP., PABHOGEIDPEHHBIN TPEYTOJbHUK.
IIpennarates M 0OCY:KIATH CIOCOOBI, AJTOPUTMBI II0-
CTPOEHUS.

HcenenoBats, MCIONB3ys SKCIEPUMEHT, HaOIIOJeHUE,
MOJeJINPOBaHMe, CBOICTBA IPAMOYTOJIbHUKA, KBaAparTa,
pasbuBaTh Ha TpeyrosbHUKU. OGOCHOBBIBATH, OIIPOBEP-
raTh C IOMOIIBI0O KOHTPIPUMEPOB YTBEPKAEHUA O IPS-
MOYTOJILHUKE, KBaJpaTe, PacHO3HABATh BEPHBIE U He-
BepHBIE YTBEPIKIEHUS.

HW3MepAaTs U CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIHI,
B TOM UYHCJIEe B MHOTOYTOJIbHUKE, CPaBHHUBATH YIJIBI;
pacmo3HaBaTh OCTpbIe, IPSAMbBIE, TYIble, PA3BEPHYTHIE
YTJIBI.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

Pacnmo3HaBath, HM300paskaTh OCTPOYTOJBHBINA, IIPAMO-
YTOJIbHBIN, TYIIOYTOJIbLHBIN, PaBHOOEIPEHHBIN, pPaBHO-
CTOPOHHUI TPEYTOJbHUKH.

BeruucasaTrs nepuMeTp MHOTOYTOJIbHUKA, IJIOIAab MHO-
TOyTroJIbHUKA pasbuenneM Ha MPAMOYTOJbHUKU, Ha PaB-
HbIe (PUTYDPBI, UCIIOJH30BATh METPUUECKIE eqUHUIbI U3-
MepeHUs AJWHBI U IJIOIAaIN.

Hcnonp3oBaTh NpUOIMKEHHOE M3MEPEHUEe AJINH U ILI0-
mageli Ha KJeTdaToii Oymare, IIPUOJIMKEHHOEe M3Mepe-
HUe IJUHBI OKDPYKHOCTH, ILJIOIAAU Kpyra

ITososxurensHbIE
1 oTpMIIaTeJbHbIE
YHucjiaa

(40 q)

IMenpie uumcma. Moxyns uwucia,
reomMeTpuuecKkas  MHTepIpeTa-
A MonyJsa. YuciaoBble IIpome-
JKYTKH.

TlonosxkuTenbHbIE U OTPULIATEb-
Hble yncyaa. CpaBHeHUE TIOJIOKU-
TEJBHBIX W OTPUIATEJILHBIX UU-
ceJi. ApudpmeTudecKkue TeiCTBUSI
C TOJIOXKUTEJbHBIMU U OTPHUIlA-
TEJIBbHBIMU YKCJIAMU.

Pemenue TeKcTOBBIX 3amavd

IIpuBoAUTH IPUMeEPHI MCIIOIB30BAHUA B PEAJIbHOM JKU3-
HU MOJIOKUTEJbHBIX U OTPUIATEIBHBIX YKCEJ.
HN306paskaTs 1esble 4uciia, MOJIOXKUTEIbHbBIE I OTPUIA-
TeJIbHBIE YKCJIa TOUYKAMU Ha YUCJIOBOI IPAMOIL, MCIIOIb-
30BaTh YUCJIOBYIO IPAMYIO I CDABHEHUA UMCeJ.
IIpuMeHnaTs mpaBuiIa CpPaBHEHU:, YNOPSAXOYHMBATH Iie-
JIbIE YWCJIa; HAXOOUTHh MOIYJIb YKCIA.

PopMyIUPOBATH MPABUJIA BBIUNCIEHUA C HOJIOKUTEIb-
HBIMU ¥ OTPUIATEJLHBIMU UYNCJIAMU, HAXOZUTH 3HAUE-
HUA YNCJIOBBIX BBIPAKEHMH, COZeprKalux [geificTBUS
C TOJIOKUTEJHLHBIMU U OTPUIIATEJIbHBIMU YKCJIAMU.
IIpuMeHATs CBOMCTBA CJIOKEHUSA W YMHOMKEHUS IJIs
npeobpasoBaHUA CYMM U IIPOU3BeNeHM




VHULYWILYW

|54

IIpencraBiaenue
JaHHBIX
(6 9)

IIpsmoyrospHasa cucreMa KOOp-
OUHAT Ha njaockoctu. Koopauua-
THI TOYKU HA IIJIOCKOCTH, abcIuc-
ca U opauHaTa.

CronbuaThle M KPYroBbIE [qua-
rpaMMBI.

IIpakTuueckasa pabora «IlocTpo-
eHre JuarpaMM».

Pemrenve TeKCTOBBIX 3ajad, CO-
Iep:Kalux gaHHbIe, MIPeNCcTaB-
JeHHBbIe B TabJuIlaX M HA AuUa-
rpaMmax

OO0BACHATE M WILIIOCTPUPOBATH MOHATHE IIPAMOYTOJIb-
HOM CHCTEeMBI KOOPAWHAT Ha IIJIOCKOCTH, MCIIOJH30BATH
TEePMUHOJIOTUIO; CTPOUTH Ha KOOPAMHATHOM IIJIOCKOCTH
TOUYKY U QUTYPHI 110 3afaHHBIM KOOPAUHATAM, HAXOJXUTH
KOOPAUHATHI TOUEK.

YuraTs cros0uarbie M KPYroBble AUArpaMMbl; WHTEP-
IpeTHPOBATh [aHHBIE; CTPOUTH CTOJOUATHIE AMArpaM-
MBI.

HcnoanzoBars MHMOPMANUIO, IPEACTABJIEHHYIO B Ta-
0auIax, Ha quarpaMMax JAJis PelleHus TeKCTOBBIX 3a4a4
¥ 3a7ay U3 peasbHOM JKU3HU

Harnagaasa
reoMeTpus.
Puryps1

B IIPOCTPAHCTBE

9w

ITpAamMoyrosabHBINA Hapaslieieni-
men, Ky0, IpusMma, IUpaMHUIA,
KOHYC, IIUJINHAP, I1ap u cdepa.
W3o06pakeHne IIPOCTPAHCTBEH-
HbIX Quryp. IIpumepsr pasBép-
TOK MHOTOTPDAHHUKOB, I[MJIUH-
Ipa m KOoHyca.

IIpakTuueckas pabGora «Cosma-
HUe Mofejell IIPOCTPAaHCTBEH-
HBIX (puryp».

ITonsTue o0BbEMA; €qUHUILLI W3-
MepeHua 00béma. O0BEM IPAMO-
YTOJBHOTO  IIapaJLiejenunesa,
Kyb6a, hopMysIsl 00BEMA

Pacno3HaBaTh Ha yepTelKax, PUCYHKAaX, OMUCHIBATH IU-
pamMuny, OIpusMy, OUINHADP, KOHYC, IIap, M300paskaTh
UX OT PYKV, MOJEJIMPOBATH M3 OyMaru, IJIaCTHJINHA,
npoBoJIoKU U Ap. IIpuBOAUTH MpUMeEpPHI 00HEKTOB OKPY-
JKAIOIEeT0 MUpa, UMEIInX (GOpMbl Ha3BaHHBIX TeJI.
Hcnmonbp30BaTh TEPMHHOJIOTHIO: BepIIUHa, pe6po, rpaHb,
OCHOBaHMe, BBICOTA, PAAUYC U AUAMETD, Pa3BEPTKA.
HN3yuaTh, nCIOJIB3YA 9KCIIEPUMEHT, HAOJIOJeH1e, N3Me-
peHue, MOZEeJINPOBaHUE, B TOM YKCJIe KOMIbIOTEPHOE, U
ONMUCBIBATH CBOMCTBA HA3BAHHBIX TEJI, BBIABJIATH CXOM-
CTBa U Pa3IMUMA: MKy IUPAMULON U IIPU3MON; MEX-
Iy UMJINHAPOM, KOHYCOM U IIapOM.

Pacnmo3HaBaTh pa3BEPTKU Iapajejienuinena, Kyoba,
OpU3MbI, TUPAMULLI, KOHyCA, IUJINHIPA; KOHCTPYUPO-
BaTh JaHHBIE Teja U3 PA3BEPTOK, CO3LABATH UX MOJEJIN.
Co3maBaTh MOJesn IPOCTPAHCTBEHHBIX Guryp (13 6yma-
'Y, IPOBOJIOKY, IJIACTUINHA U IP.)
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

H3mepaTs HA MOAENAX: IJIUHBI PEOEp MHOTOTPAaHHUKOB,
IuaMeTp Lapa.

BreioguTs (hopmyiry 06HEMa IPAMOYTOJBLHOTO TIapajie-
Jenunena.

Beruncaars mo gopmynaam: 06bEM IPAMOYTOJBLHOTO TIa-
patenenunena, Kyoa; MCIOJIb30BATh €AUHUIIBI U3MeEpe-
HUA 00bEMa; BEBIYMCIATH 00BEMBI T€JI, COCTABJIEHHBIX U3
KyO0OB, IIapaJjuiesennuileoB; peuarh 3aJa4yy C PeajJbHbI-
MU JaHHBIMU

IToBTOpPEHUE,
00001IeHKe,
CHCTEeMATU3AINA
(20 )

IToBTOPEHME OCHOBHBIX ITOHSATHHA
¥ MeTOJ OB KypcoB 5 u 6 Kjaccos,
0000IIIeHre ¥ CHCTEeMAaTHU3AI[USa
3HAHUMI

Beruneaarp 3HaUeHUA BBIDAYKEHUI, COAEepIKaIIUX HATY-
panbHbIE, Iejble, MOJIOMKHUTEIbHBbIE M OTPUIATEIbHBIE
Yyucaa, OOBIKHOBEHHBIE U JeCATHUUYHBLIE APO0M, BBIIOJI-
HATH IPeodpasoBaHUA UNCEJ U BbIPAKEHUH.

BeiOupaTts cmoco0 cpaBHEHUS 4UYHCEJ, BBIYMCIEHUN,
NPUMEHATH CBOHCTBA apudMeTUYEeCKUX AEHCTBUM AJI
panroHaIu3auy BbIYNCIEHUH.

PemaTs 3aauu u3 peajabHOH KUBHU, IPUMEHATH MaTe-
MaTUYeCKHe 3HAHUA [IJIs PelleHusa 3aad U3 IPYTrux
IpeaIMeTOB.

PemaTs 3amaum pasHpIMH CII0CO0aMH, CDPABHUBATH, BbI-
OupaTh cIocoObI PelIeHusa 3aJaun.

OcCyiecTBIATh CAMOKOHTPOJb BBITIOJTHAEMBIX OeHCTBU
U CaMOIIPOBEPKY Pe3yJbTaTa BBIUUCIEHUI




PA3JEN 2
PABOYAA NMPOrPAMMA
YYEBHOT0 KYPCA «AJNITEBPA». 7—9 KNACCHI

LEIN U3YHYEHUA YYEBHOTO KYPCA

Anre6pa ABaseTCA OMHUM M3 OIMOPHBIX KYPCOB OCHOBHOI IITKOJIBI:
OoHa o0eceurBaeT U3yUYEHNE APYIUX TUCIUILINH, KAK €CTEeCTBEHHO-
HaY4YHOI0, TaK M TYMaHUTaAPHOTO IINKJIOB, €€ OCBOCHIE HEe0OX0IMMO
IJIsI IPOJOJIXKeHNs 00pa3oBaHUSA U B MOBCEJHEBHOMU KU3HU. Pa3Bu-
THe y 00yJYaloInXCcsAd HAYUHBIX HPEICTAaBJICHUM O IIPOUCXOKICHUN
W CYIIHOCTH aJjiredpamuecKmx abcTpakiuii, crmocobe OTpasKeHUs
MaTeMaTHUYeCKOll HayKOM ABJIeHUI U IIPOILeCCOB B IIPUPOIE U 00IIe-
CTBE, POJIM MATE€MaTUYECKOrO MOIEJMPOBAHUSA B HAYUYHOM IIO3HA-
HUU U B IIPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYUYHOTO MHUPO-
BO33PEHUA U KAUeCTB MbIINLJIEHNI, HEOOXOAUMBIX IJIA aJalTallii B
coBpeMeHHOM ITuPpPoBoM obiiecTBe. MI3yueHue aare6pbl eCTeCTBEH-
HBIM 00pas3oM obeceunBaeT pa3BUTUE YMeHUs HabOI0IaTh, CPAaBHU-
BaTh, HAXOAUTHh 3aKOHOMEDPHOCTH, TPeOyeT KPUTUUYHOCTH MBbIIILIE-
HUA, CIIOCOOHOCTH apryMeHTHPOBAHHO OOOCHOBBLIBATH CBOU JeMi-
CTBUSA U BBIBOABI, GOPMYJIHNPOBATH yTBep:KIeHUA. OcBoeHHEe Kypca
ayireOphI obecmeynBaeT Pa3BUTHUE JOTUYECKOTO MBINMLJICHUA o0yda-
IOIUXCA: OHU MCIOJBb3YIOT MeAYKTUBHBIE W UHIYKTUBHBIE pac-
CYKIeHuA, 0000IeHre 1 KOHKPEeTU3aIlluio, abcTparupoBaHue u aHa-
goruo. OOyueHme ajiredpe IIpenmoJiaraeT 3HAUYUTEJIbHBIN O0BEM
CaMOCTOSIT€IbHOM IesTeJbHOCTH 00yJYalIIUXCs, I0ITOMY CAMOCTO-
ATeJbHOE PellleHre 3aayu eCTeCTBEHHBIM 00pa3oM SIBJIAETCS peasiu-
3a1men MesaTeIbHOCTHOTO MPUHITUIIA O0yUYeHU .

B cTpyKType mporpaMmsbl yueOGHOTO Kypca «Ajaredépa» OCHOBHOM
IIIKOJILI OCHOBHOE MECTO 3aHMMAIOT CONEPKATEJIbHO-METOINUYECKIe
JauHnN: «Yucaa 1 BEIYUCIEHUSI»; «AJredbpandecKre BLIPAKEHU» ;
«YpaBHEeHUSA W HepaBeHCTBa»; «Pyurmum». Kammaa ma3 aTtux co-
IepiKaTeJbHO-MeTOAMYEeCKNX JIMHUM pasBUBaeTCS Ha MPOTAKEHUU
TPEX JIeT U3YUEHUs Kypca, eCTECTBEHHLIM 00pasoM IepeIlieTasich 1
B3aMMOJEMCTBYA C IPYTUMHU €ro JUHUAMU. B Xo1e n3yueHuss Kypca
00yYaoIMMCs IPUXOAUTCA JOTUUECKN PACCYKAATh, UCIIOJIb30BATH
TEOPEeTUKO-MHOKECTBeHHBIN A3BIK. B CBA3M C 9TUM IieJIecO00pasHO
BKJIIOUHUTH B IIPOrPaMMy HEKOTOPbIE€ OCHOBBI JIOTMKH, IIPOHU3BIBA-
IoI[Fe BCe OCHOBHBLIE pPas3fejibl MaTeMaTUYecKoro o0pas3oBaHus U
CIIOCOOCTBYIOIIIME OBJIAJEHUIO OOYUAIONIMMUCSI OCHOB YHUBEPCAJIb-
HOTO MaTeMAaTHYeCKOTo A3bIKa. Takum o0pas3oM, MOKHO YTBEPIK-
IaTh, UTO COAEPKATEeJIbHOM M CTPYKTYPHOI OCOOEHHOCTBHIO Kypca
«Anrebpa» ABJSAETCA ero MHTeTPUPOBAHHBIN XapaKTep.
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Comep:xanue JuHUN «duciia M BBEIUMCJIEHUSA» CJIYIKUAT OCHOBOM
IJA DadbHeHIero n3yvYeHusa MaTeMaTuKu, CIIOCOOCTBYEeT Pa3BUTUIO
y 00yUaIOIINXCA JIOTHUECKOTO MBINLIEHNA, (GOPMUPOBAHUIO YMEHUS
TOJIB30BAaThCA AJTOPUTMAMU, a TaKyKe NPUOOPETEeHUI0 HpaKTUUe-
CKUX HAaBLIKOB, HEOOXOAMMBIX IJIs IIOBCEAHEBHON K13HU. PazBuTue
TOHATUSA O UMCJIE B OCHOBHOM IITKOJI€ CBA3AHO C PAIIMOHAJIbHBIMU U
UppanuoOHAJIBHBIMU YHCJIaMU, (POPMHUPOBAHNEM IIPEACTABIEHUIN O
IeHCTBUTEJIBHOM UMcje. 3aBepIlieHlie OCBOCHUA YMCJIOBON JINHUU
OTHECEHO K CTapIlieMy 3BeHY 00Iero oopasoBaHmusd.

CopepskaHue ABYX ajaredpamdyecKux JUHUN — «AJarebpanueckKue
BBIPAKEHUA» U «YPaBHEHUA M HePaBEHCTBA» CIIOCOOCTBYET (popMIU-
PoOBaHUIO ¥ 00yUAIOIIMXCA MAaTEeMAaTUYECKOTO almapara, HeoOXOomau-
MOTO IJs PelleHus 3aJady MaTeMATHKH, CMEXKHBIX IIPeIMeTOB U
IPaKTUKO-OPMEHTUPOBAHHBIX 3aJadu. B OCHOBHOU INIKOJE yueOHBINA
MaTepuaJ TPYIINPYETCs BOKPYT pallioHAJIbHBIX BhIpasKeHUit. AJl-
rebpa AeMOHCTPUPYET 3HAUeHMe MaTeMaTHUKM KaK A3bIKA A MO0-
CTPOEHUSA MATEeMATHUUYECKUX MOJeJeil, OICAHUA IPOIeCCOB 1 sIBJIe-
HU# peasibHOTO MuUpa. B 3amaum obyueHUs: aaredpe BXOAAT TaKiKe
IajgbHellllee Pa3BUTHE AJTOPUTMUYECKOr0 MBINLIEHUA, HEOOXOMM-
MOTO, B YACTHOCTH, JJIsI OCBOGHUS Kypca MHPOPMATUKM, 1 OBJaZe-
HUe HaBBIKAMH AeIYKTHUBHLIX paccyxkaeHuii. IIpeoopasoBanme cum-
BOJIBHBIX (DOPM BHOCHUT CBOI cIenUdUUYECKWil BKJIAJ B Pa3SBUTHE
BOOOpaKeHns, CIIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPUYECTBY.

Copep:xanue QYHKIIMOHAJILHO-TPa@UUECKON JUHUY HAIlEJIEHO Ha
HOJIYUeHNE IMKOJbHUKAMU 3HAHUHM O QYHKIUAX KaK BaKHeMNIei
MaTeMaTU4YeCKON MOJeJu OJis ONMCAHUS W MCCJIETOBAHUS PasHO-
00pas3HbBIX IIPOIECCOB U ABJEHUM B IIpupoae u obiectse. M3yueHue
STOTO MaTepHajia CIIoCOOCTBYEeT Pa3sBUTUIO ¥ O0YUAIOIIUXCA YMEHU I
HMCIIOJIb30BATL Pa3JIMUHbIE BhIPA3UTEJbHbIE CPEICTBa SA3BIKA MAaTe-
MaTUKU — CJIOBECHBIE, CHUMBOJIMYECKNEe, Tpad@uuecKue, BHOCUT
BKJIaJ B QOPMUPOBaHNUE IPEACTABICHUN O POJIY MATEeMATUKHN B pas-
BUTHUU ITUBUJINSANAU U KYJIbTYPHI.

MECTO YYEBHOI0 KYPCA B YYEBHOM NJNAHE

CoruyiacHo 6asucHoOMy mJaaHy B 1—9 Kiaccax usydaercs yueOHBIN
Kypc «Ajrebpa», KOTOPBIH BKJIOUAET CJAEAYIONIVE OCHOBHBLIE pas-
IeJbl comepskaHusA: «Ywmeaa M BBIUMCIEHUS», «Aaredbpamueckue
BBIPAKEHUA», «YPaBHEeHUA U HepaBeHCTBa», «DyHKIUM».

BasucubIil yueOHBIN IJIaH Ha n3ydYeHUe aaredprl B (—9 Kiaaccax
OTBOAUT He MeHee 3 yueOHBIX YacOB B HEJEJIIO B TeUeHUWE KaKIOT0
roxa o0yueHmus, BCeTo 3a TpU rojga ooyuenus — He meHee 306 yueb-
HBIX YaCOB.
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MPEAMETHbIE PE3Y/IbTATbl OCBOEHUA PABOYEN
MPOrPAMMbI KYPCA (MO rogAM OBYYEHWA)

OcBoeHme yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 00-

1mero o6pa3oBaHUsA JOJIKHO 00€CIIEYNBATDH JOCTUKEHE CIIeAYIOIUX
mpeIMeTHBIX 00pa30BaTeIbHBIX PEe3yJIbTaTOB:

7 Knacc

YQucaa u gviuucienHusn

BrINIOIHATE, coueTas YCTHBIE U IMHUCbMEHHBIE IMPUEMEI, apudme-
TUYECKHEe NeMCTBUSA C PAIMOHAIBLHBIMU YNCIAMU.

HaxoauTh 3HAUEHUA YMCIOBBIX BBIPAMKEHUN; IPUMEHATH PAasHO-
o0pasHble CHOCOOBI M IIPUEMBI BLIUMCJIEHUS 3HAUEHUN IPOOHBIX
BBIpAKEHUH, comepKalinx OOLIKHOBEHHBIE U JeCATUYHBIEC APOOH.
ITepexomuTs OT omHOM GOPMBI 3aTTCH YUCES K APYyToii (IIpeodpaso-
BBIBATh JECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JE€CATUYHYIO, B YACTHOCTY B OECKOHEUHYIO JEeCATUUHYIO ITPOOh).
CpaBHUBATEL U YIOPALOUMBATh PALMOHAJIbHEIE YKCJIA.
OKpyTJIaTh Yuca.

BEBINIOIHATE IPUKUAKY U OLEHKY Pe3yJIbTaTa BEIUMCIEHNMA, OI[eH-
Ky 3HAUEHUM YMCJIOBBIX BBIPAYKEHUN.

BEBINIOIHATE JeHCTBUA CO CTEIIEHAMH C HATYPAJbHLIMU IIOKas3aTe-
JAMU.

ITpuMeHATH, MPU3HAKU OEJIUMOCTH, Pa3JioKeHNe Ha MHOYKUTEN
HATYPaJbHBIX YKCEJI.

Pemrath mpakTHKO-OpHMEHTHPOBaHHBIE 3aJaul, CBA3aHHLBIE C OT-
HOIIIEHWEM BeJINYUH, IIPOIOPIMOHAJIbHOCTHI0 BEJINUYNH, IPOI[eH-
TaMH’; UHTEPIPETUPOBATL PE3yJIbTATEI PEIIeHna 3a4aU C YUIETOM
OrpaHMYEHUM, CBA3AHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX
00'BEKTOB.

Anzebpauueckue 8bipaijceHus

Hcnonp3oBaTh anre6pamuyecKyi0 TEPMHHOJIOTUIO U CHUMBOJIVKY,
IPUMEHSATH €€ B IIPOIecCe OCBOGHUSA YyUeOHOT0 MaTepuaJa.
HaxoauTh 3HaueHUA OYKBEHHBIX BEIPAKEHUH MPU 3aJaHHBIX 3HA-
YEeHUSAX ITePEeMEeHHBIX.

BrimonHATE mTpeoOpasoBaHmA IIEJIOTO BBHIPAKEHUA B MHOTOUJIEH
IpuBeIeHNeM IIOJO00HBIX CJIaraeMbIX, PACKPBLITHEM CKOOOK.
BoITOJHATH YMHOMKEHNE OJHOUJIeHA Ha MHOTOUJIeH U MHOTOUJIeHa
Ha MHOTOUYJIEH, IPUMEHSITh (QOPMYJIbI KBaApaTa CyMMBI ¥ KBaJpa-
Ta Pa3HOCTH.

OcyIecTBASATh PA3JIOKEHNE MHOTOUYJIEHOB HA MHOMKUTENU C II0-
MOIIIBI0 BEIHECEHUS 34 CKOOKM OOIIET0 MHOMKUTENSA, TPYIIUPOBKHA
cjaraeMbIX, IPUMeHeHUsT (GOPMYJI COKPAIIEHHOr0 YMHOMKEHUA.
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IIpumensaTs nmpeoOpasoBaHUsA MHOTOUJIEHOB AJISA PEIIeHUs pas-
JUYHBIX 3a/la4 U3 MaTeMaTUKU, CMEKHBIX IIPEeIMETOB, U3 peasb-
HOU HPaKTUKU.

Hcnonp30BaTh CBOIICTBA CTENEHE ¢ HATYPAJIbHBIMU IIOKA3aTeJIA-
MU JJIsI IpeoOpasoBaHUsA BBIPaKEHUIA.

Ypasnenus u nepaeencmea

Pemiats siuHelHBIE YPABHEHUA C OOHOU MEepPEMEHHOU, IPUMEHAA
mpaBmJia IIepexoia OT MCXOAHOTO ypaBHEHUSA K PABHOCUJIBHOMY
emy. IIpoBepaATh, ABASAETCA JIX UMCJIO KOPHEM ypaBHEHUA.
IIpuMmenaTs rpadpuyecKkue MeTONbI MIPU PEHIeHUuN JUHEeHHBIX
YPaBHEHUMN U UX CUCTEM.

ITogbupaTs mpuMephI IIap YMCEeJ, SBISIOININXCS pPeIleHueM JIU-
HEWHOTO YpaBHEHUA C ABYMA IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOU ILJIOCKOCTU TPad@UK JUHEWHOTO ypas-
HEHUA C ABYMSA TEepPEeMEeHHBIMU; II0Jb3yACh I'paUKOM, ITPUBO-
IUTH IPUMEPHI PellleHns ypaBHEHUA.

Pemrats cucTeMbl ABYX JIMHEHHBIX YPABHEHUH C ABYMSA IIepPEMEH-
HBIMU, B TOM UYKCJEe rpauuecKu.

CocTaBiATh U pellaTh JUHeHOe YpaBHeHNe NN CUCTeMY JIMHeli-
HBIX YPaBHEHUH ITO YCJIOBUIO 3aJlauM, MHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJauy IOJYUYEHHBIN Pe3yJbTaT.

Koopdunamut u spapurku. Pynuxuyuu

HNszobpakaTs Ha KOOPAWHATHOM IIPAMOI TOYKM, COOTBETCTBYIO-
e 3aJaHHBLIM KOOpAWHATaAM, JY4YH, OTPE3KH, MHTEPBaJbI; 3a-
OUCHIBATH UKMCJIOBBIE IIPOMEKYTKM Ha ajiredpamuyecKoM A3bIKe.
OTMeuaTh B KOOPAWMHATHOMN ILIOCKOCTU TOYUKM IIO0 3aJaHHBIM KO-
opaMHATAM; CTPOUTH rpaduKu JUHEHHBIX GyHKIUuii. CTpouTh
rpaduk GyHKIUHU Yy = |x
OnwuchIBATh C ITOMOIIBIO (PYHKI[MIT M3BECTHBIE 3aBUCUMOCTHY MEXK-
Iy BeJIMYMHaMHU: CKOPOCTH, BPeMs, PACCTOAHME; IeHa, KOJIUUe-
CTBO, CTOMMOCTD; ITPOU3BOAUTEIHLHOCTh, BpeMsd, 00 BEM PabOTHI.
HaxomuTh sHaueHMe QYHKIINU IO 3HAUEHUIO €€ apryMeHTa.
ITonumats rpaduuecKkuii crmocod mpeacTaBIeHUA MW aHAIM3a WUH-
dopmManuu; M3BJIEKATh W MHTEPHPETHPOBATH MHPOPMAIUIO U3
rpadmKOB peabHBIX HIPOIECCOB M 3aBUCUMOCTE!.

8 Knacc

YQucna u évluucnieHus

Hcnonb3oBaTh HavajJbHBIE IIPEICTABJIEHUS O MHOMKECTBe meli-
CTBUTEJbHBIX UMCEJ IJisI CPAaBHEHUA, OKPYTJIEHUA W BBLIUMCJIE-
HUl; 1300pakaTh MeNCTBUTEJIbHBIE UMCJIa TOUYKAMMN Ha KOODIU-
HaTHOM! IIPAMOM.



= [IpuMeHATh MOHATHE apUGMETUUECKOT0 KBaPAaTHOTO KOPHS; Ha-
XOOUTh KBaJpaTHbIE KOPHU, HCIIOJb3YA IIPU HEOOXOIMMOCTH
KaJbKYJIATOP; BHIIOJHATH IIPeo0pa3oBaHUA BHIPAKEHUH, coaep-
JKaluX KBaJpaTHble KOPHU, MCIIOJb3ysA CBOMCTBA KOPHE.
Hcnonp3oBaTh 3anmucu 0OJBIINX U MAJbIX YHUCEJ C IOMOIIBIO Je-
CATUYHLIX Apobeit m cremeuneit uucaa 10.

Anzebpauueckue 8blpaijceHus
= [IpuMeHATL IMOHATHE CTEIEeHU C IIeJBIM IOKasaTejeM, BBIMOJI-
HATHh IIPeo0pa30BaHUSA BBIPAKEHUN, COAEP KAIUX CTEIIeHU C Ie-
JBIM IIOKa3aTejeM.
BhINIOTHATE TOMKIECTBEHHBIE IIPeOo0pPAa30OBaHMUA PAIMOHAIBLHBIX
BBIPAKEHU Ha OCHOBE IIPaBUJ AeHCTBUI HAA MHOTOUJEHAMU U
ajarebpanyecKUMU IPOOSMIU.
PackiagpiBaTh KBaJApPaTHBIN TPEXUIEH Ha MHOMKUTEJIU.
IIpuMeHATHL TpeoOpa3oBaHUA BEIPAKEHUN OJIA PellleHns Pas3and-
HBIX 3aJa4 W3 MaTeMATHUKMH, CMEXHBIX IIPEIMETOB, U3 PeaibHOI
OPaKTUKH.

Ypasenenus u nepaeencmea

Pemare snuHeliHBIE, KBajgpaTHbIEe YPaBHEHUS U PaIMOHAJIbHBIE

ypaBHEHUS, CBOOAIIMECST K HIM, CUCTEeMbI IBYX YPaBHEHU C ABY-

MA HepeMeHHBIMU.

IIpoBomuTh mpocTelilliie HCCIIEJOBAHUS ypPaBHEHUN U CUCTEM

YpPaBHEHUII, B TOM UHCJIe C IPUMEHEHUEM rpaduuecKux mpemn-

cTaBJeHUil (yCTaHABIMBATL, UMEET JIU ypaBHEHMWE UJIU CUCTEeMAa

YpaBHEHUU pelleHusI, eCJAU NUMeeT, TO CKOJIbKO, U IIP.).

ITlepexoauTs OT cI0BEeCHOM (HOPMYIHMPOBKU 3amauu K e€ ajarebpa-

WYECKON MOJeJ M C IIOMOIIBIO COCTaBJEHUS YPAaBHEHUA WJIU CHU-

CTeMbl YpaBHEHUH, NHTePIPETUPOBATh B COOTBETCTBUY C KOHTEK-

CTOM 3aJauM II0JyYeHHBINA pe3yJaIbTaT.

» [I[pyuMeHATs CBOMCTBA UYMCJIOBBIX HEPABEHCTB NIJIA CPaBHEHUAd,
OIIeHKHU; pellaTh JUHelNHbIe HepaBeHCTBa ¢ OJHOI IIepeMeHHON u
UX CHCTeMBbl; JaBaTh I'padUUecKyl0 HJIIIOCTPAIIUI0 MHOXKEeCTBa
pelreHnT HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

Ddynruuu

IToruMaTs ¥ MCIOJIB30BATh (PYHKIIMOHAJIBbHBIE MOHATUA W SI3BIK
(TepMUHBI, CHMBOJITYECKIE 0003HAUEHNA); OIPEIeNIATh 3HaAaUEeHTEe
GYHKIIMHY IO 3HAUEHUIO apT'yYMEHTAa; OIpeaeasaTh CBoicTBa QYHK-
uHu 1o eé rpaduky. k
CtpouTts rpaduKm dJIeMeHTAPHBIX QYHKIINH BUga Y = =’ y= xz,

y =x%,y = Jx, y = |x|; oIuCHIBATh CBOICTBA UMCIOBOH (YHK-

U 1o e€ rpaduKy.

MATEMATUKA 47



48

9 Knacc

Qucna u ébluucieHus

CpaBHUBaATh U YIOPSAAOUYMBATH PAIMOHAJILHBIE U UPPANMOHAIL-
HbIE YMCJIA.

BoInosHATH apudMeTUecKre TefCTBUA ¢ PAIIMOHAILHLIMU YKC-
JaMu, COYeTask YCTHhIE W INCbMEHHbIe IIPUEMBI, BBIMIOJIHATDL BbI-
YUCJIEHUS C UPPAIMOHAJIbHBIMYA UHCJIAMMU.

HaxoauTh 3HAUeHUs CTEIleHEH C I[eJILIMU IIOKA3aTeJAMUN U KOp-
Hell; BEIUNCIATh 3HAUEHUSA UNCJIOBBIX BHIPAMKEHIH.

OKpPYyIJIsaTh OeCTBUTEIbHBIE YKCJIA, BBIMOJIHATH IPUKUIKY pe-
3yJIbTaTa BBIUYUCJIEHUI, OIIEHKY YHCJIOBBIX BBIPAKEHII.

Ypasnenus u nepaeencmea

Pemats nuHeliHbIe U KBaJpaTHbIEe YPaBHEHUs, YPaBHEHUs, CBO-
Odamuecsa K HUM, IIPOCTeiIine ApoOHO-paloOHaJIbHBIE ypaBHE-
HUA.

Pemrath cucTeMbl ABYX JUHEHWHBIX YPaBHEHUN ¢ IBYMs IIepEeMeH-
HBIMHM U CUCTEMBI IBYX YPaBHEHWI, B KOTOPBHIX OJHO ypaBHEHUE
He ABJAETCA JIUHEHHBIM.

Perrats TexkcToOBBIe 3aJaumM ajredOpamdyecKUM CIIOCOOOM C IIOMO-
IIbI0 COCTaBJIEHUS YPaBHEHUS WJIUN CHUCTEMbBI IBYX YPaBHEHUII C
OBYMSA MEePEeMEeHHBIMU.

ITpoBoauTh IIpocTeiillivie MCCJIEIOBAHUA YPABHEHUI UM CHUCTEM
YpaBHEHUI, B TOM UHNCJe C NIPUMEHEHUEM rpadpuuecKux mpemn-
cTaBJeHUil (yCTaHABIMBATL, UMeEeT JIU ypaBHEHHE WU CUCTeMa
YPaBHEHUN pelIeHUsd, eCJAU MMeeT, TO CKOJIbKO, U IIp.).

Pemrath uHeliHbIe HepaBeHCTBA, KBaJpaTHbIe HepaBeHCTBA; U30-
OpaskaTh pellleHle HepaBeHCTB Ha UYMCJIOBOM HPSAMOIi, 3aIHChI-
BaTh pellleHre ¢ IIOMOIILI0 CIMBOJIOB.

Pemats cuctemMbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOUAOIIEe KBaJpaTHOEe HEePaBEHCTBO; M300parkaTh peIleHUe
CUCTeMbl HEPABEHCTB HA YMCJOBOI MPSIMOM, 3aIMCHIBATL pelle-
HUEe C TIOMOIIbI0O CUMBOJIOB.

HWcnonb3oBaTh HEpaBeHCTBA IIPU PEIIeHUU PA3JIMYHBIX 3a7ad.

Ddynruuu
PacnosnaBare GyHKINU N3yUeHHBIX BUAOB. ITokasbIBaTh cxeMa-
THYECKU PACIIOJIOKEeHHe HAa KOOPAUHATHOH IJIOCKOCTU IpadUKOB

k
dyuknuit Buga: y = kx, y = kx + b, y=_.Y =ax®+ bx + ¢,

y=xy = Jx, y =|x| B 3aBUCHMOCTHU OT 3HAYEHUII KO3hDUIH-
€HTOB; OIIUCHIBATHL CBOMCTBA (DYHKIIMIL.



= CTpOUTH M M300paskaTh CXeMaTUUYECKU IPAPUKN KBaIPaTHUUHBIX
(GQYHKIUI, ONIUCHIBATH CBOMCTBA KBAaAPATUUYHBIX (PYHKIUN O UX
rpadpuram.

= PacmosHaBaTh KBaJAPaTUYHYI (QYHKIUIO II0 (GopMyJe, HPUBO-
OUTh IIPUMEPHI KBAaAPATUUYHBIX QYHKIUN U3 peabHOU KUIHWU,
(pUu3UKU, TEOMETPUN.

Apugdmemuieckas u zeomempuieckas npozpeccuu

= PacmosHaBaTh apu@MeTHUECKYIO U TeOMETPUUECKYIO ITPOTPEeCCUU
IpU PasHBIX CIIOCO0axX 3amaHUsd.

» BLIDOJTHATH BEIUMCIEHUS C UCIOJIb30BaHNEM (QOPMYJI 1-TO YjaeHa
apu(MeTUYECKOl U TeOMETPUYECKOI IIPOTPEecCUil, CyMMBbI IIep-
BBIX Nl YJIEHOB.

= /1300pakaTh YJIeHBI HOCJIEeJOBaTeIbHOCTH TOUKAMU Ha KOOPIU-
HATHOU TJIOCKOCTH.

= PemraTh 3ajjaun, CBA3aHHBIE C YHMCJJIOBBIMU IIOCTIE€I0BATEIHLHOCTSI-
MU, B TOM YHCJe 3aJa4y U3 PeaJbHOU KU3HU (C MCIOJIb30BaHUEM
KaJIbKYJIATOpA).

COAEPXAHUE YYEBHOI0 KYPCA (N0 rOAAM OBYYEHUA)
7 knacc
Yucaa u éviuucienusn
PaumoHanbHble yncna

Jpobu 0OBIKHOBEHHBIE U AECATUUHBIE, TIEPEX0M OT OJHOU (OPMBI
3anucu apobeil K apyroii. [lIoHATHE pallmOHAIBLHOTO UNCJIa, 3alNUCh,
CpaBHEHUEe, YIIOPAIOUMBaHNE PAMOHAJIBHBIX Unces. Apudmermnye-
CKUe JeliCTBUA C PAllMOHAJBbHBIMM UmHcJIaMu. PellleHue 3afgad u3
peaibHOM IPaKTUKM Ha YacTH, Ha APOOHM.

CreneHb ¢ HaTypaJbHBIM IIOKas3aTejieM: oIpeesieHne, Ipeodpaso-
BaHMe BbIPAMKEHUH Ha OCHOBE OIIPEIeICHNsI, 3alIiCh OOJIBIINX YHCE.

ITpomeHTHI, 3amIKCh IPOILIEHTOB B BUJe AP0oOU 1 APoOU B BUAE IIPO-
meHToB. Tpu OCHOBHBIE 3aJauM Ha MPOLEHTHI, PEIIeHWe 3ama4 K3
peaJsibHOU IPaKTUKU.

IIpuMmeHeHre IPU3HAKOB AEJIMMOCTY, PA3JIOKEHUI HA MHOMKUTE-
JU HATYPaJbHBIX YMCEJI.

Peasbuble 3aBUCHMMOCTH, B TOM YHKCJIE HOPAMAasi U o0paTHasA IIPO-
HOPIMOHAJIBLHOCTH.

Aanzebpauveckue gvipaxcerHus

ITepemenHbIe, YMCIOBOE 3HAUYEHWE BBIPAYKEHUA C II€PEMEHHOM.
HomnycTuMble 3HaueHUs NepeMeHHbBIX. IIpencraBieHme 3aBUCUMO-
CTU MEXJYy BeJIWUMHaMU B Bujae GopmyJbl. Berumciaenuda mo ¢op-
MyJaM.
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ITpeobGpasoBanre O6YKBEHHBIX BHIPAMKEHUHN, TOMKIECTBEHHO PaBHbIE
BBIpasKeHUsI, IPaBUja IpeoOdpasoBaHUsI CYMM U IIPOU3BEIeHUH, ITpa-
BUJIA PACKPBITHA CKOOOK M IIPUBEAEHUS IIOJOOHBIX CJIATaeMbIX.

CBolicTBa CTeIleHW C HATYyPaJbHBIM HOKal3aTesieM.

Opuousiensl U MHOrowieHbl. Cremenb MHorousneHa. Ciioxenue,
BBIUYMTAHUE, YMHOKEHUE MHOTOUYJEHOB. POpPMYJIbl COKPAIEHHOTO
YMHOMKEHU: KBaJApaT CYMMBI X KBagpaTr pasuHoctu. @opmy.Jia pas-
HOCTHU KBajpaToB. Pasjo:KeHre MHOTOUJIEHOB Ha MHOKUTEJIHU.

Ypasnenus

YpaBHeHUE, KOPEHb YPAaBHEHU, IIPaBUJIa TPeo0pasoBaHUs ypaB-
HeHUs, PABHOCUJILHOCTL YPaBHEHUIA.

JluueiiHOe ypaBHEHUE C ONHOI IEePEeMeHHOI, YMCJIO0 KOPHeIH JIu-
HeHOTO ypaBHEHUsd, pellleHue JUHEeHHbIX ypaBHeuwuii. Cocrasie-
HUe yPaBHEHUH 10 yCJOBUIO 3amaum. PellleHre TEKCTOBBIX 3a1a4 C
TOMOIIbI0 YPaBHEHUIH.

JIuueiiHOe ypaBHEHUE C IBYMsA MepeMeHHBIMHY U ero rpaduk. Cu-
cTeMa IBYX JUHEWHBIX YPaBHEHUII ¢ IByMs IIepeMeHHbIMU. Perlie-
HUEe CHCTEeM YpPaBHEHUH CIIOCOOOM mojJicTaHOBKH. IIpmMmepsnl perie-
HUSA TeKCTOBBIX 3a/lau C IIOMOIIBIO CUCTEM YPABHEHUI.

Koopdunamut u zpaguru. Pynrkuuu

Koopaurara Touxku Ha npamoii. YucaoBsie mpomMeKyTKU. Paccro-
SAHUEe MEeXIY ABYMS TOYKAMY KOODAMHATHOIN HPSMOIL.

ITpamoyrossHaa cucrema Koopawmuar, ocu Ox u Oy. Abcrucca u
opAuHATA TOUKY HAa KOODAWHATHOM mockocTu. [IpuMeps! rpadkos,
3ajaHHBIX (hopmysamu. UreHre rpadMKOB peaJbHBIX 3aBUCUMOCTE.

Ilorarue pyurnuu. 'padpuk pyurnuu. CeoiictBa QyHKINi. Jlu-
HeliHas QyHKIUA, e€ rpaduk. 'padurk dynrnum y = |x|. 'padu-
YeCKoe pellleHUe JUHEUHBIX YPaBHEHUN U cUCTeM JUHEUHBIX ypaB-
HEHU.

8 Knacc

Yucaa u évtuucienusn

KBagparusiii kopens mu3 uwncia. [IoHATHEe 00 MpPPAIMOHAIHLHOM
yucyae. JlecATUUHBIe TPUOIMKEHNUI NPPAITNOHATBHBIX uncesi. CBOM-
CTBa apu@MeTHMUeCKNX KBaJpPATHBLIX KOPHEN WM MX NpUMeHeHU’e K
npeoOpa3oBaHUIO UYMCJIOBBIX BBIPAKEHUIN U BBIYUCIeHUSAM. Jleii-
CTBUTEJIbHBIE UNCJIA.

CremneHb C IIeJbIM IIOKa3aTejeM 1 e€ cBoiicTBa. CTaHmapTHas 3a-
OHuCh YmCcJa.

Anzebpauueckue 6blpaiceHus

KBazgpaTusiii TpéXuaeH; pasoKeHe KBaJpaTHOTO TPEXUIeHa Ha
MHOKUTEJIH.
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Anre6panueckas apo6b. OCHOBHOE CBOMCTBO ajredpamdyecKoii
apobu. CiokeHue, BEIUNTAHNWE, YMHOMKEeHUE, IejieHue ajredbpaude-
CcKux apobeii. PanuoHaabHbIE BEIPDAXKEHUS U UX IIpeo0pasoBaHUe.

Ypasnenus u nepaeencmea

KBaapaTtHoe ypaBHeHUe, (popMy.Jia KOPHEH KBaPaTHOTO YPaBHEHU .
Teopema Buera. Pemtenue ypaBHEeHUM, CBOAAIINXCA K JIMHEHHBIM 1
KBampaTHbIM. IIpocTeiiliiiie fpoOHO-paIliOHAIbLHBIE YPABHEHIA.

I'paduueckas naTEpIIPETAIINA YPABHEHUN C IBYMS IePEMEHHBIMU
¥ CHCTeM JIMHEeNHBIX YPaBHEHUH ¢ IByMd IIepeMeHHbIMU. IIpuMephbl
pelIeHns CUCTEM HEJIUHEeWHBIX YPaBHEHUH ¢ IByMSA IIePEeMEeHHBIMU.

PemeHue TeKCTOBBIX 3aau ajaredpanyecKuM CIIOCOOOM.

YucaoBble HepaBeHCTBAa M WX cBoiicTBa. HepaBeHCTBO C OIHOMI
nepeMeHHOMW. PaBHOCHMJIBHOCTH HepaBeHCTB. JInHeliHbIle HepaBeH-
cTBa ¢ OgHOII mepeMenHOM. CucTeMbl JIMHENHBIX HEPABEHCTB C OJ-
HOU mepeMeHHOH’.

dynruyuu

ITonarue pynrmuu. Ob6sacTh onpenesieHUs U MHOYKECTBO 3HAUe-
Huit @yHKun. CoocooOnl 3agaund QYyHKIUI.

I'padur dyarnuu. UreHue cBOUCTB QYHKIUU II0 €€ Trpaduky.
ITpumeps! rpaduKoOB OYHKIUHA, OTPAKAIONINX PeaibHbBIE TIPOIIECCHI.

DYHKIINY, ONNCHIBAIOIINE IPIMYIO 1 00PATHYIO ITPOHOPIIMOHAT b-
Hble BaBHCHMOCTH, HuX Tpaburu. @®YHKIHH y = X2, y = x°,
y = Jx , Y = |x|. 'paduueckoe peleHne ypaBHEHHI U CHUCTEM

ypaBHEHUI.

9 Knacc
Qucaa u évtiucieHusl
DeiicTBUTENbHbIE YUCNA

PamnuonanbHBIE YMCcIa, UPpPaAIlMOHAJbHBIE UNCJIa, KOHEUHbIE U
OeCcKOHEeUHbIe JeCATUUYHbIEe AP0o0K. MHOMKECTBO JeCTBUTEIbHEIX U~
ceJ; neficCTBUTENbHBIE Urcja KaK 0eCKOHeUHbIe NeCATHYHbIe JPO0OH.
BzauMHO ofHO3HAUHOE COOTBETCTBUE MEXKAY MHOYKECTBOM JeMCTBU-
TeJbHBIX YMCeJ U KOOPAWHATHOU HMPSAMOI.

CpaBHeHINe JelCTBUTEILHLIX UNCes, apudpMeTHUecKre IeiCTBUA
C IeHCTBUTEJbHLEIMU UNCJJIaAMMU.

N3mepeHus, npuBANKEHUA, OLEHKM

Pasmepnl 00bEKTOB OKPYKAIOIIET0 MUPA, AJIUTEIbLHOCTD IIPOIleC-
COB B OKPY:KalOIllEM MUpe.

ITpubau:x€HHOEe 3HAUEHNE BEJIUUYNHBI, TOUHOCTh HPUOTMKEHU.
Oxpyriaenne uucesa. IIpuKnaKa 1 olleHKa Pe3yJIbTAaTOB BLIUMCJIEHUH.
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Ypasnenus u nepaeencmea
YpaBHeHMA C OAHOW nepeMeHHOM

JluueitHoe ypaBHeHUe. PellleHne ypaBHEHUHN, CBOAAIIMUXCA K JIU-
HEeHHBIM.

KBagparnoe ypaBHeHue. Pelienme ypaBHEHUU, CBOIANIUXCSI K
KBaJpaTHBIM. BukBagpaTHoe ypaBHeHUe. [I[pruMephl pellieHnusa ypaB-
HEHUH TPeThel 1 YeTBEPTOH cTelmeHell pas3jIoKeHrneM Ha MHOYKUTEIIN.

Pemrenue apo6HO-pPAIIMOHATBLHBIX YPaBHEHUI.

Pelrenne TeKcTOBBIX 3a7a4 ajaredbpandyecKuM MeETOIOM.

Cuctembl ypaBHEHUN

YpaBHeHUE ¢ AByMA IIePeMeHHBIMH U ero rpad@uk. CucremMa AByxX
JVUHEHHBIX YPaBHEHUI ¢ ABYMs HepeMeHHBIMHU U €€ pelrenue. Pe-
IIeHre CUCTEM JBYX YpPaBHEHUI, OOJHO M3 KOTOPHIX JIMHEIHHOe, a
Ipyroe — BTOPOIi cTeneHu. I'padprueckas MHTePIIPEeTAIA CUCTEMBI
YpaBHEHUM C ABYMA IEePEeMEeHHBIMU.

PemreHue TeKCTOBBIX 3amau ajaredpanyecKuM CIIOCOOOM.
HepaBeHcTBa

YucaoBble HEpaBeHCTBA W UX CBOMCTBA.

JluHeliHBIe HepaBEHCTBA C ONHOU MEPEMEHHOU M WX pPeIIeHUe.
CucreMbl JUHEHNHBIX HEPABEHCTB C OJHOUW IepeMeHHOM M MX pelle-
Hue. KBagpaTHbIe HepaBeHCTBA U UX pellleHue. I'paduueckas MHTEP-
IpeTanusa HEPABEeHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEeHHBIMU.

Ddynruuu
Kragparnunaa dyrkiusa, e€ rpadur u cpoiicrsa. Ilapabosa, Ko-
OpPAWHATHI BEPIIUHBI Tapabojbl, OCh CUMMETPUHN apaboJIbI.
k
I'padurku dyarnuii: y = kx, y = kx + b, y = > Y= a3,

y = Jx, Yy = |x| u ux cBoiicTBa.

Yucnosvle nocaedosamenbHocmu
OnpepeneHue U cnocobbl 3afaHUA YUCIOBbLIX NOC/IEA0BATEbHOCTE

ITonaTrue uwmciOBO¥ TWOCJENOBATEJILHOCTU. 3aJaHWE IOCJeTOBa-
TEeJIBbHOCTH PEKYPPEHTHON GopMyJIoi u GOopMYyJoii n-ro djaeHa.
ApudmeTnyeckas u reomeTpuyeckas nporpeccuu

ApudpmeTuyueckas M TeoMeTpuuecKasd Iporpeccuu. PopMyJIbl
n-ro 4jeHa apu@MeTUUecKON U reOMeTPUUYECKO IIporpeccuii, cyM-
MBI TIEPBBIX N UJIEHOB.

WNsob6pakeHue uaeHOB apupMeTHUECKO U TeOMEeTPUYECKO IIpo-
rpeccuii TOUKaAMHM Ha KOOPAUHATHOM! ILJIOCKOCTHU. JIMHENHBIN U 5KC-
HMOHEHITNAJIbHBIN pocT. CI0KHBIE IIPOIEHTHI.
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VHULYWILYW

€9

TEMATWYECKOE NJAHWPOBAHWE YYEBHOI0 KYPCA (N0 rOAQAM OBYYEHKA)

7 knacc (He menee 102 y)

HasBanue
pasngena (TeMbI)
(4HucI0 YacoB)

OcHoBHOE coaepKaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH OﬁyanOIH](IXCﬂ

Yuciaa 1 BeIYHC-
JIeHUA.
PanuonaanHbIe
gucja

(25 q)

ITonsaTHE PAIIMOHAIBHOIO YKCJIA.
Apudpmeruueckue geiicTBUA C
panuoHaJIbHBIMU YHMCJIaAMU.
Cpasuenue, YIOpALOUYNBAHTE
pPanoOHaJIbHBIX UMCEJI.

CrerneHb ¢ HATypaJbHBIM IIOKA-
3aTeyeM.

Pemrenve OCHOBHBIX 3ajJau Ha
aOpo0u, TPOIEHTHI W3 pPeaabHOH
MIPaKTUKHA.

IIpusHakyu [geJIMMOCTH, PAasJio-
JKeHUsI Ha MHOMKHUTEJU HaTy-
PAJIbHBIX UHCEI.

Peanvunsie saBucumoctu. Ilps-
Masg U oOpaTHas IPOIOPIHO-
HAJILHOCTH

CucreMaTu3supoBaTh M 000ramaTh 3HAHUA 00 OOBLIKHO-
BEHHBIX U JECATUYHBIX APOOAX.

CpaBHUBATH U YHOPAZOUYNBATH KPOOH, TPeO0OPA30BHIBAS
Ipu HEOOXOAMMOCTU NEeCATUYHBIE JPOoOU B OOBIKHOBEH-
Hble, OOBIKHOBEHHBIE B JeCATUUHBIE, B YaCTHOCTU B Oec-
KOHEUHYIO AEeCATUYHYIO APOOh.

IIpumenaTs pa3HOOOpa3HbIE CHOCOOBI M IIPHEMBI BBI-
YHCJIeHUA 3HAYEeHUI MPOOHBIX BHIPAKEHMIl, ComepIKa-
X OOBLIKHOBEHHBIE U MEeCATHUUYHBLIE APOOU: 3aMeHATDH
IpU HEOOXOAUMOCTU AECATUUYHYIO IPOOb OOBIKHOBEHHOM
U OGBIKHOBEHHYIO IECATUYHOI, IPUBOAUTH BhIPAKeHUE
K Gopme, Haubojee yAOOHOM AJIA BBIUMCJIEHUI, MIPeood-
PasoBBIBATH APOOHBIE BHIPAKEHUA HA YMHOMKEHUE U Jie-
JIeHUWe NeCATUYHBIX AP00eii K JefiCTBUAM C I[eJIbIMU YUC-
JIaMMU.

IIpuBoUTH YKCIOBBIE M OyKBEHHbIE NIPUMEPHI CTEIIeH!
C HATYpPaJbHBIM IOKAas3aTejgeM, O0bICHAS 3HAUEHUS OC-
HOBaHUS CTEIIEHU U IIOKA3aTeJId CTeIeH !, HaXOIUTh 3HAa-
ueHMs cTemeHedl Buaa a" (@ — J060e PAIIOHATLHOE
YUCJIO, 1 — HaTypaJbHOE YKCJIO).

IloHuMAaTh CMBICJI 3aIIMCKU OOJBIINX YMCEJ C MOMOIIBIO
IEeCATUYHBIX aApobeit u cremeneil uucyaa 10, npuMeHATH
WX B PEAJbHBIX CUTYyaI[UIX.




k4]

IIpodonicernue

Hazpanue
pasnaena (TeMbI)
(4MucI0 YacoB)

OcHoBHOE coaepKaHue

OcHoBHBIE BUABI NeATEeJIbHOCTH o6yqa10muxca

IIpuMeHaTs OpPU3HAKU AEJUMOCTU, PAas3JIOKEHUs Ha
MHOMKUTEJN HaTyPaJbHBIX UUCEJI.

PemaTts 3agaum Ha 4acTU, MPOIEHTHI, MPOIOPIHUU, HA
HaXOKAeHue Apobu (IIPOLEeHTAa) OT BeJIUUYNHBI ¥ BeJIUUN-
HBI IO €€ Apobu (IIPOIeHTy), APobu (mpolieHTa), KOTO-
PbIii cocTaBaAeT OgHA BeJudmnHa oT apyroii. [IpuBoauTs,
pasoéupaTh, OIEHUBATH PA3JMYHbIE DPEIeHUs, 3alUCU
peleHnii TeKCTOBBIX 3a1adu.

Pacnmo3HaBaTh M O0BACHATH, ONMUpAasACh Ha OIperneJe-
HUA, IPIMO IIPOHOPIMOHAJbHEIE U O0PaTHO HPOIIOPIIH-
OHAJbHBIE 3aBUCUMOCTH MEXKAY BeIWYNHAMU; IPHUBO-
ITUTH MPUMEPbI 9TUX 3aBUCUMOCTEHN 13 peaJbHOro Mupa,
U3 APYTUX Y4eOHBIX IPEIMETOB.

PemaTth IpakTHKO-OPUEHTHPOBAHHBIE 3a4aUM Ha Apoou,
IPOIEHTHI, IPAMYIO U 00PATHYIO IPOIIOPIIMOHATIBLHOCTH,
IPOIMOPIIUY

Anredpanueckue
BBIPAYKEHUS
(27 )

ByxBennnie Buipa:kenusa. Ilepe-
MeHHBIe. [lomycTuMBle 3Haue-
HUA NepeMeHHBIX. PopMyJIbI.
IIpeo6GpaszoBanue OYKBEHHBIX
BBIDaKEHUI, PACKPBITHE CKOOOK
U OpuBeleHUe HMOZOOHBIX cJjara-
€MBbIX.

CBoiicTBa CTeIleHU C HaTypayb-
HBIM IIOKa3aTeJeM.

OBaageTs anredpanyecKoll TEPMUHOJIOTHEH I CHMBOJIH-
KO, MPUMEHATH €€ B IIPOIlecce OCBOEHUSA yUeOHOTO Ma-
TepuaJja.

Haxoguts 3HaueHUs OYKBEHHBIX BBIPAXKEHUU IIPU 3a-
JaHHBIX 3HAUYEHUAX OYKB; BBINOJHATH BBIYUCIEHUS IIO
dopmysaam.

BeinmonHAT, npeobpasoBaHUA I[eJIOTO BBIPAKEHUA B
MHOTOYJIEH NPUBEJEHNEM IOJOOHBIX cjaraeMbIX, pac-
KDBITHEM CKOOOK.
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Muorousensl. CiosxeHure, BbIUL-
TaHue, YMHOMKE€HHE MHOTrodJe-
HOB. POpPMYJBbI COKPAIEHHOTO
YMHO:KeHuA. Pasyio:keHue MHO-
rO4JIEHOB HA MHOXKUTEHN

BRIOTHATP YMHOMKEHVE ONHOUYJIIEeHAa Ha MHOTOUJIEH U
MHOTOYJIeHa Ha MHOTOYJIEH, IPUMEHATh POPMYJIbI KBa-
JpaTa CyMMBI I KBaZpaTa pasHOCTH.

OcyuiecTBaATHh PA3JIOKEHVe MHOI'OUJIEHOB HA MHOMKUTE-
Ju TMyTEM BBIHECEHUS 3a CKOOKM OOIIEero MHOMKUTENH,
npuMeHeHUsa (QOPMYJIBI PA3HOCTH KBaApaToB, (GopmyJt
COKPAIIéHHOTO YMHOMKEHU.

IIpumeHaTs mpeoGpasoBaHME MHOTOUJIEHOB [AJIS pellle-
HUS PA3JINYHBIX 3a/jaU U3 MaTeMaTUKN, CMEKHBIX IIPeJ-
METOB, U3 PeaJbHOU IIPAKTUKU.

3HAKOMUTHCA C UCTOPUEN Pa3BUTUA MaTeMaTUKU

YpaBHeHUudA
M HepaBeHCTBA
(20 u)

YpaBHeHUMe, mpaBuja Ipeodpa-
30BaHUA YpaBHEHUs, paBHO-
CUJIBHOCTH YPaBHEHUIA.
JIuueiiHoe ypaBHeHUE C OIHOM
mepeMeHHOl, pelleHue JIMHeM-
HBIX ypaBHeHU. Penrenue 3amau
C IIOMOIIbI0O YPaBHEHUM.
JluneiiHoe ypaBHeHUWE C AByMA
IepeMEeHHLIMU U €ro TrpaduK.
Cucrema ABYX JUHEUHBIX ypaB-
HEHUH C JByMs IIePEeMeHHBIMU.
Pemrenue cucrem ypaBHEHUI
CII0CO0OM IIOZCTAHOBKU U CIIOCO-
60M CJIOKeHUs

Pemats simHeliHOe ypaBHeHWE C OLHOHM IIepeMeHHOH,
IpUMeHAd NMpaBujia IIepexosa OT MCXOLHOTO YPaBHEHUS
K PaBHOCHJIBHOMY eMy OoJiee mpoctoro Buza. IIposepars,
SIBJISIETCS JIU KOHKPETHOE YMCJIO KOPHEM YpPaBHEHUs.
ITog6upaThs puMepHI Iap YUCes, ABJIAIOIMINXCA pele-
HUEM JINHEeHHOr0 YPpaBHEHUA C JBYMsA IePEMEeHHBIMMU.
CTtpourts B KOOPDIUHATHON IJIOCKOCTH IrpaduK JIMHENHO-
IO YpaBHEHUS C ABYM:A IIepeMEeHHBIMHU; IIOJB3YACH I'Da-
¢uKOM, MIPUBOAUTH MIPUMEPHI PEIIeHU YPaBHEHUA.
HaxoguTts peleHue CrcTeMbl ABYX JIMHEUHBIX ypaBHE-
HUH ¢ IByMsA IIepeMeHHBIMU.

CocTaBaaTh U peniaTh YpaBHEHUE NN CUCTEMY ypaBHeE-
HUH 10 YCJIOBUIO 3aJaduy, UHTEPIPETUPOBATH B COOTBET-
CTBUU C KOHTEKCTOM 3aJau¥ IIOJYUYEeHHBIN pe3yIbTaT

KoopauaaTtsl
U rpauKm.
dDysrIUN
(24 u)

Koopauuara Toukm Ha mpaMOIi.
YucaoBble mnpoMexxkyTku. Pac-
CTOSTHUE MEXKIY ABYMSA TOUKAMU
KOOPAWHATHON IPAMOIL.

HN306pakaTy Ha KOOPAMHATHOU IPAMOM TOUYKHU, COOT-
BETCTBYIOIIVE 3aJaHHBIM KOOPAWMHATAM, Jy4YU, OTPE3-
KU, WHTEePBaJbl; 3aINUCHIBATH UX Ha auredpamyecKoM
sIBBIKE.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
(4MucI0 YacoB)

OcHoBHOE coaepKaHue

OcHoBHBIE BUABI NeATEeJIbHOCTH o6yqa10muxca

IIpsmoyrosbpHas cucreMa KOOp-
IuHAT Ha njaockocTtu. IIpumepst
rpaduKoOB, 3aJaHHBIX (opMmyJia-
mu. Yrenume rpaduKOB peasib-
HBIX 3aBUCUMOCTEHN.

ITonarue dyuknuu. I'padpur
dyurmuu. CsoiicTBa QYHKIIMI.
JIuneitinaa dysknua. Iloctpoe-
Hue rpadura JuHEeHHON QYHK-
nuu. 'padpur pysrnuum y = |x|

OTMeuaTs B KOOPAWHATHON INIOCKOCTU TOYKY IIO 3aJaH-
HBIM KOODPAWHATAM; CTPOUTH I'padUKU HECJIOKHBIX 3a-
BUCHUMOCTEH, 3aJaHHBLIX (hopMysaMu, B TOM YUCJIE C II0-
MOIIBbI0 TUMPOBBIX Ja00PATOPHIA.

IIpumeHaTH, U3yyaTh NPEUMYLIECTBa, WHTEPIIPETUPO-
BaTh rpadudyecKuii crocod IpeACcTaBJIEHUSA W aHAJIM3a
PasHoo0pa3HOU KUBHEHHOU MH(pOopMaIu.

OcBauBaTh moHATHE (PYHKIMU, OBJIaAEBATH (PYHKI[HO-
HaJBHON TEPMUHOJIOTHEH.

PacnosHaBartp JuHENHYI0 QyHKIIUIO ¥y = kx + b, onu-
CBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUEHUI K03ad-
¢bunuenTos k u b.

Crpours rpacduru suHelHOH OGYHKOUU, QYHKIUNI
y=lx
HcnmonnzoBatk 1Iu@poOBEIE pecypchl AJs IIOCTPOEHUS
rpaduKOB QYHKIIMI 1 UBYUEHUS UX CBOMCTB.
ITpuBoAMTH HIpUMepPHI JUHEHHBIX 3aBUCHUMOCTEH B pe-
AJILHBIX IIPOI[ECCaX U ABJIECHUIX

IToBTOpPEHUE
u 00001 eHue
(6 1)

IToBTOPEHME OCHOBHBIX ITOHATUIH
¥ MEeTOZOB Kypca 7 Kjacca, 0600-
IeHne 3HaHU

Brp10upaTh, IPUMEHATH OLIEHUBATH CIIOCOOBI CPDABHEHU A
vyces, BBIUMCJIEHUI, IIpeo0pasoBaHuil BhIpaKeH!i, pe-
1IeHNA YPaBHEHUMH.

OcyniecTBIAATh CAMOKOHTPOJIH BHIIIOJIHAEMBIX JefiCTBUN
1 caMOIIPOBEPKY pe3yjbTaTa BBIUUCIEHUI, IIpeobpaso-
BaHUM, TOCTPOEHUM.
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Pemats 3agauyu u3 peasbHON ‘KU3HU, IPUMEHATH MaTe-
MaTHYecKMe 3HaHWUA [JId PelleHusd 3afad U3 IPYrux
IPeIMETOB.

Pemates TekcToBBIE 3aJauu, CPaBHUBATh, BHIOHPAThH
CIOCO0bI PelleHnsa 3aJaun

8 knacc (He meHee 102 y)

Hazpanue
pasngena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepraHue

OcHOBHBIE BUABI NeATEJIbHOCTH 06y11a10mnxca

Yucaa 1 BBIYHC-
aenns. Keagpart-
HbIe KOPHU

(15 v)

KBagpaTHbIfi KOpeHb M3 UuMCJIa.
IlonsaTue 06 wWppaUOHAIBHOM
yucie. ecATuuHbIe IPUOIUIKE-
HUSA UPPAIUOHAIBHBIX YKCEJ.
HeiicrBuTensubie umcaa. Cpas-
HeHUe JefiICTBUTEJIbHBIX UMCEJI.
ApudmernuecKuii KBaapaTHBIN
KOpPEHb.

YpaBHeHUE Buga x? = a.
CBoiicTBa apudMeTUYECKNX KBa-
IpaTHBIX KopHei. IIpeobpasoBa-
HUe YNCJIOBBIX BBIDAMKEHUMH, CO-
Iep:RaIluX KBaJpaTHbIe KOPHU

dopmyaupoBaTh ONpeaeIeHne KBaJpPaTHOTO KOPHS U3
yucsaa, apu@MeTHYeCKOro KBaJpaTHOro KOPHS.
IIpuMeHaTH Omepanuio U3BJIeUeHUA KBAAPATHOTO KOPHS
W3 YKCJA, MCIOJb3Yys IPU HEOOXOJMMOCTH KAJbKYJIs-
TOP.

OueHnBaTh KBaJpaTHbIe KOPHU LEJbIMU YHCJIAMU U Je-
CATUYHBIMU APOOAMU.

CpaBHUBATH M YHOPAXOYMBATH PAI[MOHAJbHBIE U UPpa-
IMUOHAJIbHBIE YKCJIa, 3allMCAHHBIE C IIOMOIIbIO KBaaApaT-
HBIX KODHeI.

HccaemoBath ypaBHEHUE x? = a, HaXOAUTH TOUHLIE I
npubau:kEéHHble KopHu pu a > 0.

HccnemoBaTh cBolicTBA KBaJpaTHBIX KOPHEMH, IIPOBOAS
YHCJIOBBIE DKCIIEPUMEHTBI C UCIIOJIb30BAHNEM KAJIbKYJIA-
Topa (KOMObIOTEPA).

JlokaspIBAaTh CBOMCTBA apUMPMETHUECKUX KBaApPaTHBIX
KOpHell; IPUMEHATh UX IJIs Ipeo0pa3oBaHusA BhIpaike-
HUH.




89

IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

BrIMOTHATH HpeoOpa3oBaHMS BBIPANKEHUIN, COAEpIKa-
mMUX KBaJpaTHble KOpHU. BrIparkaTh IlepeMeHHbIE U3
TeOMeTPUYECKUX U PU3UIEeCKUX QPOpMyJI.

BhrruncasaTs 3HaYeHUS BBIPA’KEHUI, COOepsKalllux KBa-
IpaTHbIe KOPHU, UCIOJb3yA NPU HEOOXOIAMMOCTHU KaJib-
KYyJIATOD.

Hcnonp3oBatrh B X0fle pellleHUsA 3akay 3JeMeHTapHbIe
IpeACTaBJIeHUA, CBABAHHbBIE ¢ IPUOIIKEHHBIMU 3HAUE-
HUAMU BeJIUYUH.

3HAKOMUTHCS C NCTOPUEH PA3BUTUA MaTeMaTUKU

Yucaa 1 BBIYHC-
aenua. Crenmens
C I[eJIBIM IMOKa3a-
TeJaeM

(7w

CremeHb C IeJBIM IOKas3aTeieM.
CraHmapTHas 3alXCh YMCIA.
Pasmepsl O0OOBEKTOB OKpY:Kalo-
mero mupa (OT 3JIeMEHTapPHBIX
YACTHUI[ JO KOCMUUYECKUX O0BeK-
TOB), AJUTEJIBHOCTH IPOIECCOB B
OKPYJKalollleM MUpe.

CBoIiCcTBa CTEIeHUW C I[eJBIM II0-
KasaTejieM

PopMyIUPOBATH OIPEEJIEHNE CTEIIEHU C IeJBIM IIOKa-
3aTeyieM.

IIpencraBiasaTh 3anuch GONIBIINX ¥ MAaJIBIX YKCEJ B CTAH-
maptHoM Buae. CpaBHUBATH UNMCJIA U BEJIUYUHEBI, 3alU-
caHHbIe C HCIIOJb3oBaHUeM crerneHu 10.

Hcnonp3oBaTh 3amHUCh YKCEJ B CTAHZAPTHOM BUJAE AJISI
BBIPAKEHUS Pa3dMepoB 00BEKTOB, AJIUTEIHLHOCTH IIPOIeC-
COB B OKDYJKaIOIIeM MUpeE.

PopmMyIUPOBATH, 3AMUCHIBATh B CHMBOJIUYECKOIl (op-
Me U WIIIOCTPUPOBATH IIPHUMEPAMH CBOICTBA CTEIIEHU
C I[eJIBIM IOKa3aTejeM.

IIpumeHaTs cBolicTBA CTeleHU AJA IIpeoOpasoBaHUSI
BBIDAKEHU, COAEPIKAIINX CTEIIeHU C I[eJIbIM IIOKasaTe-
JeM. BBIOTHATH IeMCTBUA C YNCIaMU, 3alINCAHHLIMU B
CTaHZAapTHOM Buje (YMHOXKeHUE, NejleHUe, BO3BeIeHUE
B CTEIIeHb)
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Anredpanueckue
BBIPAsKeHUs.
KBagpaTHsrit
TPEXUIEH

(5 )

KBagpatusbiii Tpéxunen. Paaiio-
JKeHNMe KBaJpPaTHOTO TPEXUJeHa
Ha MHOXKUTEJIN

Pacno3HaBaTh KBaZpaTHBIN TPEXUJIEH, YCTAHABIUBATH
BO3MOJKHOCTH €T'0 PA3IOKeHUS Ha MHOKUTEIIN.
PackiaampiBaTh Ha MHOKHMTEJNM KBAJPATHBIN TPEXUJIEH
C HEOTPUI[ATEJbHBIM AUCKPUMUHAHTOM

Anreopanuyeckue
BBIPASKEHUSI.
Anre6pauueckas
Ipoo6nh

15 g)

Anrebpauueckas Apo6b. Iomy-
CTUMbIE 3HAUECHUS IePEeMEeHHBIX,
BXOOAIIUX B ajrebpamuecKue
BeIpaskenusi. OCHOBHOE CBOMCTBO
anrebpanyeckoit apobu. Cokpa-
meHue Apobeii.

CioxeHne, BBIUMTAHNE, YMHO-
JKeHue U JeJieHWe aJjiredopaude-
ckux papobeii. IIpeoGpasoBaHUe
BBIDAJKEHUMN, CONepIKAIUX aJire-
Opauueckue Apoou

3anmuceIiBaTh ajredpanuyecKkue BbhIpakeHusa. Haxogurs
00JIaCThb OIpeieSIeHUA PAIlMOHAIBHOTO BBIPAMKEHMUS.
BBIOTHATH YMCJIOBBIE TMOJACTAHOBKU M BHIYMCIATH 3Ha-
YyeHUEe APOOU, B TOM UHMCJIE C IOMOIINBI0 KAJbKYJIATODA.
dopmyaupoBaTh OCHOBHOE CBOMCTBO aJiredpamdyecKoit
Ipo0u ¥ MPUMEHSATH ero AJA IpeodpasoBaHUs apobeii.
BeInmoaHATs OeiicTBUA ¢ aaredpamuyecKUMU APOOSIMU.
ITpumeHATh TpeoOpPa3oBaHUS BhIPAKEHUN AJIA PElleHU T
3amadu. BeIpakaTh mepeMeHHbIe 13 (opmys (dusuue-
CKUX, T€OMETPUYECKUX, OMMCHIBAIOIINX OBLITOBBIE CUTYA-
un)

YpaBHeHUdA

M HEePaBEHCTBA.
KBagparnrie
ypPaBHeHUA

(15 u)

KBagpatHoe ypaBuenme. Hemour-
HOe KBaJpaTHOE YypaBHEHUE.
dopmysia KOpHeIl KBaApPaTHOTO
ypaBHeHuA. Teopema Buera.
Pemenue ypaBHeHM, CBOAAIIINX-
cAd K KBagpaTHBIM. IIpocreiimnimue
IPOOHO-pallMOHAJbLHBIE YypaBHE-
HUA.

PelreHne TeKCTOBBIX 3a7a4 C II0-
MOIIbI0 KBaAPATHBIX ypPaBHEHUIT

PacnosuaBaTth KBaZpaTHbl€e YPaBHEHUA.

3anuceiBaTh (HOpPMYyJy KOPHEH KBaJpaTHOTO ypaBHE-
HUs; peliaTh KBaJApaTHbIe YpaBHEHUS — IIOJIHbBIE U He-
IIOJIHBIE.

IIpoBoauTs mpoCTeilINe MCCIETOBAHMSA KBAAPATHBIX
YpaBHEHU.

Pemats ypaBHeHUsA, CBOJAIMECA K KBaAPaTHBIM, C II0-
MOII[bIO ITPeoOpPa30BaHUM U 3aMEHOI ITIepeMeHHOI.
Hao6arogaTs 1 aHAIUM3UPOBATH CBA3h MEKAY KOPHAMU U
Kod(dpuneHTaM KBaAPaTHOTO YPaBHEHNA.
dopmynupoBars TeopemMy Buera, a Takike 00paTHYIO
TeopeMy, I[IPUMEHATb 39TU TeOopeMbl [IJd pelleHUus
3azad.
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IIpodonicernue

Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

PemaTtp TeKcTOBBIE 3aauM arebpandecKuM CI0COGOM:
IEePeXOJUTh OT CJIOBECHON (POPMYJIVMPOBKU YCJIOBUS 3a-
Jayy K ajaredpamyuecKod MoJeJM ITyTEM COCTaBJIEHUS
YPaBHEHUs; PeIlaTh COCTABJIEHHOE ypPaBHEHWE; HMHTED-
IIPEeTUPOBATH PE3yJIbTaT.

3HAKOMUTHCS C NCTOPUEN DPa3BUTUA aJIre0pPbI

YpaBHeHUd

M HEePaBeHCTBA.
Cucrems! ypaBHe-
HUI

(13 q)

JluneiiHoe ypaBHeHUWEe C [AByMsA
nepeMeHHBIMU, ero rpaduxk,
IIPUMEPHI PEeIIeHNs YPABHEHUN B
LIeJIBIX YMCJIaAX.

Pemenue cucrem aByX JuHEIi-
HBIX YpaBHEHUU C IAByMs Iiepe-
MeHHBbIMU. lIpuMepbl pelreHus
CHCTEM HeJINHENHBIX YpaBHEHU
C IBYMs II€epEMEHHBIMMU.
I'padpuyeckas wmHTepIpeTamus
YPaBHEHUS C ABYMS IIepeMeHHbBI-
MU U CHCTeM ypaBHEHUI ¢ JByMs
nnepeMeHHBIMU.

Pemenne TexkcTOBBIX 3a1aY C IIO-
MOIIBIO CUCTEM ypPaBHEHUH

PacnosnaBaTh sinHeliHbIe yPaBHEHUS C ABYyMdA IlepeMeH-
HBIMHA.

Crpouts rpaduku JUHEHHBIX YPaBHEHUH, B TOM UHCJIE
HCIOJB3ysA HM(POBHIE PECYPCHI.

Pazanuars napasiesbHble U II€PEeCceKaIomecs IpsIMble
0 UX YyPaBHEHUAM.

Pemats cucteMsl ABYX JIMHEHHBIX ypaBHEHUH C IByMs
nepeMeHHBIMU IIOJACTAHOBKOM UM CJIOYKEHUEM.

PemaTts mpocreiinize cucTeMbl, B KOTOPBIX OJHO U3
YPaBHEHUI He ABJAETCA JUHEHHBIM.

IIpuBoauTte rpacduyecKyr0 MHTEPIPETALUIO DPeIIeHUS
yPaBHEHUs C JBYMs IIepEMEeHHBIMU U CUCTeM YPaBHEHUN
C IByMsd IlepeMeHHBIMU.

Pemath TekcTOBBIE 3aaun ajaredbpamiyecKuM CIOCo60M

YpaBHeHUS

M HepaBeHCTBA.
HepaBencrBa
(12 v)

YucaoBble HepaBeHCTBA U UX
cBOIiCTBA.

HepaBeHcTBO ¢ omHOII mepeMeH-
Ho#i. JIuHeliHbIe HepaBEeHCTBa C

DopMyIHpPOBATH CBOICTBA UYMCJIOBHIX HEPAaBEHCTB, HWJI-
JIIOCTPUPOBATH UX HA KOOPAMHATHOM NIPAMOIi, KOKA3bI-
BaTh ajare6panuecKu.

IIpumeHAaTH CBOIICTBA HEPABEHCTB B XOZe PELIEHUA 3a8a4.
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OOHOI IIepEeMEHHOU M UX pellle-
Hue. CucTeMbl JIMHEHHBIX Hepa-
BEHCTB C OJHOW NEepeMeHHON u
UX pelleHue.

WNzobpakeHue pelleHuss JIMHeIH-
HOTO HEPaBEHCTBA W UX CHUCTEM
Ha YWCJIOBOU IPAMOI

Pemarts simHeiiHBIE HepPaBEHCTBA C OGHOI IIepeMeHHOMH,
u3o0pakaTh pelleHUe HepaBEeHCTBA HA YWCJIOBOM Hps-
MoOii.

Pemarts cucreMbl JTUHEHHBIX HEPABEHCTB, M300paskaThb
pellleHVe cCUCTEMbI HEPABEHCTB Ha YWCJIOBOM IPAMOIM

dyHKIUN.
OcHoBHBIE
MOHATHUA

(5w

ITonatne @Qysrnuu. O6racTb
oIpefeseHUs U MHOXKECTBO 3Ha-
yeHu# pyarnuu. Crocobs! 3ama-
HUA QYHKIUH.

I'padux dyurmuu. CpoiicTBa
dbyHKIUM, UX OTOOpaKeHUe Ha
rpaduke

Hcnonp3oBarh (QYHKIVOHAIHHYI) TEPMHUHOJOTUIO U
CHUMBOJIHKY.

Brruncaars 3HaueHuda QYHKIM, 3aaHHBIX GOPMYIaMu
(upu HEOOXOAMMOCTH MCIIOJIB30BATH KAJBKYJATODP); CO-
CTABJAATH TAOJUIBI 3HAYEHUI HyHKIIUU.

Ctpouts mo Toukam rpaukn QyHKIIUH.

OnuceiBaTh CBOMCTBAa QYHKIVU Ha OCHOBe €€ rpaduue-
CKOT'O IIpeiCTaBJIEHUS.

Hcnonp3oBaTh (QYHKIMOHAIHHYIO TEPMHUHOJOTUIO U
CUMBOJIHKY.

HccnemoBaTh npuMeps! rpad@rKoB, OTPAKAIOIINX peaslb-
HbIe IPOIleCCHl U ABJIeHUA. IIpMBOAUTE IPUMEPHI IPO-
II€CCOB U SIBJIEHUH C 3aJaHHBIMU CBOMCTBAMIH.
Hcnonp3oBaTh KOMIIBIOTEPHBIE IIPOTPAMMBI AJIA IIO-
CTpoeHUs rPad@UKOB MYHKIMI U U3YUYEHUSI UX CBOMCTB

Pynruuu.
YucaoBbie
GpyHKRIIUNR
9 9)

YreHne M mOCTPOEHUE TPaPUKOB
dyurnuii. ITpumepsr rpaduxos
byHKIUNA, OTpaskalolluX peayb-
HBIEe IIPOIECCHI.

DyHKIUN, ONKUCHIBAIOLIVIE IIPA-
MyI0 U OOpaTHyI IIPOIIOPIIUO-
HaJbHBIE 3aBUCUMOCTHU, UX T'pa-
duku. 'mnepboa.

Haxoauth ¢ moMoinbio rpapuka GyHKIINY 3HAUEHUE O~
HOU M3 pPacCMaTPUBAEMbIX BEJIUUYNH II0 3SHAUEHUIO APY-
TO¥.

B HecJIOKHBIX caydasx BHIpaKaTh (opMyIo# 3aBHCH-
MOCTh MEXIY BeJIUYUHAMU.

OnuceiBaTh XapakTep M3MeHEHUsS ONHOIN BEJINYUHBI B
3aBUCUMOCTH OT M3MEHEHUA APYTOii.
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Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

I'padux dysrmumn y = x>
2
x

@ysrkmuun y = x%,  y = x°,
y = \/;, y = |x|; rpadpuueckoe
peunieHue ypaBHeHI/Iﬁ n CHUCTEM
ypaBHEHU

Pacno3naBaTth Bunapl usydaeMmbrx GyHKnuii. IlokasbI-
BaTh CXeMATUYECKH II0JIOJKeH1e Ha KOOPAMHATHON ILJIO-
cKkocTu rpadukoB GYyHKIUNE BUmga: y = xz, y = x3,
y=+x,y=|x
Hcnmoap3oBaTh (QyHKIMOHAJABbHO-TPaduUecKne Ipen-
CTaBJICHMS JJIsI PEIlIeHUs U MCCJIEJOBAaHUSA YPAaBHEHUMN U
CHUCTEM YPaBHEHWUIA.

ITpumenars mudpoBeIe pecypchl A MOCTPOEHUA I'pa-
GUKOB QyHKIMI

IToBTOpPEHUE
u 00001eHue
(6 9)

IToBTOPEHME OCHOBHBIX ITOHATHIA
¥ MeTOJOB KypcoB 7 u 8 KJjaccos,
00001IIeHre 3HAHUN

Bsi6upaTh, IPUMEHATH, OL[EHUBATH CIIOCOOBI CPABHEHU S
YuceJ, BBIYMCJIEHUH, ITpeo0pasoBaHUil BhIPAKeHUN, pe-
IIeHNA YPaBHEHUMH.

OcyuiecTBIATh CAMOKOHTPOJIH BHITIOJIHAEMBIX JefiCTBUIL
¥ CaMOIIPOBEPKY pe3yJibTaTa BBIUUCJEHUI, Ipeodpaso-
BaHUM, TOCTPOEHUM.

PemaTts 3agauu M3 peajJbHOM KM3HU, IPUMEHATH MaTe-
MaTUYeCcKVe 3HaHUA [IJd pPelleHud 3ajad U3 APYTux
IpeIMeTOB.

PemaTts TeKcTOBBIE 3aJaud, CPaBHUBATL, BHIOMPATH
CIoCco0bI PeIlleHnus 3aJaun
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9 knacc (He meHee 102 y)

HasBanue
pasmena (TeMbI)
Kypca (4ucIo 4acoB)

OcHOBHOE coaepskaHue

OcCHOBHBIE BUIBI JEATEILHOCTH O00YUAIOIIUXC

Yucaa ¥ BBIYHC-
aenns. [eiicTBu-
TeJIbHbIE UHCJIA

9w

PanmonaspHble umnciia, Uppaiu-
OHAJILHBIE YHCJIa, KOHEUHBIE U
0ecCKOHeUHbIe [MeCSATUYHBIE IPO-
6u. MHOKeCTBO [IeMCTBUTEJIb-
HBIX YHCeJI; JIelCTBUTEJbHbIE
yucjia Kak OeCKOHEUHBIEe Iecs-
TUYHBIEe ApoOU. B3auMHO OmHO-
3HAUHOE COOTBETCTBUE MEXKIY
MHOKECTBOM  J[efiCTBUTEIbHBIX
YyuceJ M MHOXKECTBOM TOUYEK KO-
OPAMHATHOM HPAMOIL.
CpaBHeHUe OeCTBUTEIbHBIX UM-
ces, apumMeTUecKue NeiCTBUA
C IeNCTBUTEJbHBIMU YUCJIAMU.
ITpubamkéHHOe 3HAUEHME BeJIN-
YUHBI, TOUHOCTh MPUOIUIKEHU .
OxpyrieHue uucena. [Ipukunka u
OlleHKa pes3yJIbTAaTOB BBIUMCJIE-
HUHA

PasBuBaTh mpeAcTaBIeHMS O UYMCJIAX: OT MHOYKECTBa
HaTypaJbHBIX YHCEJ OO MHOKECTBa [IENCTBUTEJIbHBIX
YuceJI.

O3HAKOMHUTBCA C BO3MOYKHOCTBHIO IIPEJICTaBJICHUSA Heli-
CTBUTEJBHOTO YHCJIa KAK 0ECKOHEUHOM TeCATUYHON JPOo-
01, MPUMEHATH TeCATUYHbIe MPUOIMKEeHUS PAllOHAb-
HBIX ¥ UPPAIMOHAJILHBIX UKCEJI.

HN3o00pakaTh neiicTBUTEJbHBIE UMCJIa TOUKAMU KOODIH-
HaTHOU IIPAMOI.

3anmncsIBaTh, CPAaBHUBATHh M YHNOPAAOUYMBATH [EeHiCTBU-
TeJbHbIE YHCJIa.

BeinmonHATH, coueTas yCTHBIE M NUCbMEHHBIE IIPUEMBI,
apudMeTnUYeCKue TeiCTBUA C PAIlMOHAJBHBIMU UYKCJIA-
MU; HAXOOUTh 3HAYEHUA CTEIeHel C IeJILIMU IoKasaTe-
JIAMU M KODPHEH; BBIYMCIATH 3SHAYEHUSA UYKCJIOBBIX BBI-
PasKeHU.

IToxyuuTs mpeacTaBiIeHHe O 3BHAUYMMOCTH JENCTBUTEb-
HBIX YHCeJ B IPAKTUYECKOU NesATeJIbHOCTU YeJIOBEeKa.
AHaJIN3UPOBATH U AEJIATH BBIBOIBI O TOUHOCTH IIPUOJIN-
JKeHUs AeMCTBUTEJBbHOTO YMcja NPU pelleHn 3amad.
OKpyriaare AefCTBUTENbHbIE UNCJIa, BBIMOJHATH IIPH-
KHMAKY pe3yJabTaTa BbIUNCIIEHUN, OLleHKY 3HAaUeHU Yuc-
JIOBBIX BBIPasKEHUN.

3HAKOMUTHCS C HCTOPHUEH PA3BUTUSI MaTeMaTUKU
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IIpodonicernue

HasBanue
pasnaena (TeMbI)

Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

YpaBHeHUS JIuneiinoe ypaBHeHue. Pemrenue OcBauBaTh, 3aIIOMHHATP M IIPUMEHATH rpadudeckue
M HepaBeHCTBA. YPaBHEHUI, CBOIAIIUXCA K JIU- MeTOAbI IIPU PelIeHUY YPaBHEHUI, HePaBEHCTB U UX CHU-
YpaBHeHus HEAHBIM. cTeM.
C OxHOI KBagparHoe ypasuenwme. Pemre- Pacno3HaBaTth 1es16le U IPOOHBIE YPABHEHUS.
nepeMeHHOM HUe YypaBHEHUH, CBOAAIUXCS PemaTs uHeiiHbIe U KBaJApaTHbIE YPaBHEHUsI, YpaBHe-
(14 a) K KBaJpaTHLIM. BuKBagpaTHBIE HUA, CBOAAIIMECS K HUM, IIPOCTeHIne IPOOHO-paIio-
ypPaBHEHUA. HaJIbHbIEe YPaBHEHUS.
IIpumeps! pelleHuUsi ypaBHEHUI IIpexnarats BO3MOKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
TpPeThell M UYETBEPTOM CTeIleHEeM 3aJad, OOCYSKIATh UX U PeUIaTh TEKCTOBBIE 3aJaUM pPas-
pasyiokeHueM Ha MHOXKUTEJIU. HBIMH CIIOCO0aMu.
Pemtere  n1po6GHO-paImoOHAb- 3HAKOMUTHCS C UCTOPHUEH PA3BUTUS MaTeMaTUKU
HBIX YPaBHEHUMH.
Pemenue TeKCTOBBIX 3aJa4 aJire-
OpanyecKUM METOO0M
YpaBHeHUdA JluneiliHoe ypaBHeHHWE C AByMA OcBauBaTh U NIPUMEHATHh IPUEMBI DEIIEeHUsS CUCTEMBbI

M HEePaBeHCTBA.
Cucrems! ypaBHe-
HUH

(14 )

IepeMeHHBIMU U ero rpaduxk.
Cucrema ABYX JUHEUHBIX ypaB-
HEHUH ¢ IByMsdA IePeMeHHBIMYU U
eé pemreHue. PemreHume cucrem
IBYX ypaBHEHWUIi, OJHO M3 KOTO-
PBIX JMHEHHOe, a Jpyroe — BTO-
poii cTemeHU.

I'paduyeckas wmHTepHIpeTamus
CHCTeMBl ypaBHEHUU € AByMSA
IepeMeHHBIMU.

IBYX JIUHENHBIX ypaBHEHUI C IBYMs IIePEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPHIX OJHO YPaBHEHUE
He ABJIAETCA JIUHEHHBIM.

Hcnoabp3oBaTs (yHKOUOHAJIBLHO-TPadUUECKUe TIpen-
CTaBJICHUA NJId PellIeHUA U UCCIeJOBaAHUA ypaBHeHI/Iﬁ n
CHUCTEM.

AHarIu3upoOBaTh TEKCTHI 33Ja4, pelIaTh UX ajaredopamue-
CKHM CIIOCOOOM: IEepexXoauTh OT CJIOBECHOM (opMyJiu-
POBKHM YCJIOBUSA 3aJauu K ajarebpamyuecKoil MOAENH IIy-
TEM COCTABJIEHUA CHCTEMbI YPaBHEHUIT; peniaTh COCTaB-
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Pemenne TekCTOBBIX 3a7ja4 aJire-
OpamdyecKuM CIocoboM

JIEHHYIO CHCTEeMY ypPaBHEHWI; MHTEePIPEeTHPOBATH Dpe-
3yJIbTAaT.
3HAKOMUTHCA C UCTOPUEN Pa3BUTUA MaTeMaTUKU

YpaBHeHUS

M HepaBeHCTBa.
Hepagencrsa
(16 4)

YucaoBble HepaBeHCTBA U UX
CBOMCTBA.

JluHeliHBIe HEPAaBEHCTBA C OSHOM
mepeMeHHOI 1 UX pellleHue.
CucremMbl JUHEHHBIX HEPABEHCTB
C OJHOII IepeMeHHO¥ U UX pelle-
HUeE.

KBagpaTHble HepaBeHCTBa U UX
perlenue.

T'padpuueckas wHTepIpeTanUs
HepaBeHCTB U CHCTeM Hepa-
BEHCTB C ABYMSA II€PEMEHHBIMU

YuraTth, 3amuchbiBaTh, IMOHHMATh, HHTEPIPETHPOBATH
HEpPaBeHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHUIO.
BeimosHATs Mpeobpa3oBaHUs HEPABEHCTB, MCII0JIb30BATh
IS IpeoOpasoBaHmus CBOMCTBA UMCJIOBLIX HEPABEHCTB.
PacnosnaBaTth JuHelHbIe U KBaJpaTHbIe HepaBEHCTBA.
Pemats nuHeliHbIe HEpPaBEHCTBA, CHUCTEMBI JUHEHHBIX
HepPaBeHCTB, CHCTEeMbl HEPABEHCTB, BKJIIOUAIOIINX KBa-
IpaTHOe HepaBeHCTBO, W pelllaTh MX; 00CYKAATH IIOJIY-
YeHHbIE€ PelleHUs.

HN3o00pakaTh pellleHMe HepaBEHCTBA W CUCTEMbI Hepa-
BEHCTB HA YWCJOBO! NIPAMOM, 3aIMCHIBATH DEIIEHUE C
TIOMOIIIBI0 CUMBOJIOB.

PemaThs KBagpaTHbIe HEPAaBEHCTBA, UCII0JIb3yA rpaduye-
CKHUe IpeacTaBJIeHUA.

OcBauBaTh M HPUMEHATh HEPABEHCTBA IPU DPEIIeHUN
Pa3JIMYHBIX 3aJlad, B TOM YHCJIE ITPAKTUKO-OPUEHTUPO-
BaHHBIX

dyarun
(16 q)

KBagpatuunasa ¢Gyuknus, eé
rpadpurk u csoiictBa. Ilapa6Goua,
KOOpPAWHATHI BEPIINHBLI Iapabdo-
JIbI, OCh CUMMETPUHU ITapaboJIb.
CrenmenHble (QYHKIUM C HATy-
PaTbLHBIMU ITOKa3aTeaamMu 2 u 3,
ux rpaduKu U CBOMCTBA.

I'padbuxn odyurnuii: y = kx,

k
y=kx+b y= y = ax?,

y=ax’ y=x,y = |x|

Pacnmo3HaBaTh BUABI U3yUYaeMbIX QYHKIUI; WIJIIOCTPHU-
PoOBAaTh cXeMaTHYEeCKHU, OOBSICHATH PaCIOJIO)KeHUWEe Ha
KOOPAMHATHON IJIOCKOCTH TI'pad@UKOB (QYHKIUN BuUAa:

2

y=kx, y=kx+0b, y=—, y = ax", y=ax3,

x b
y = \/;, Y = |x| B 3aBUCHMOCTH OT 3HAUEeHUH KO3DDU-
IIMEeHTOB; OMKUCHIBATH MX CBOMCTBA.
PacnozHaBaTh KBaJApaTUUYHYIO (PYHKIIMIO IO opMyJie.
ITpuBOAUTH IPUMEPHI KBAIPATUYHBIX 3aBUCUMOCTEN U3
peaJibHO¥ KM3HU, (PUBUKU, TEOMETPUH.
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pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

BeiaBaaTe u 060011aTh 0COGEHHOCTH TrpaduKa KBajpa-
THYHOM GYHKIMKN y = ax’ + bx + c.

CtpouTtsh 1 N300pakaTh cXxeMaTH4eCKH rpadmKy KBagpa-
TUYHBIX GYHKIUH, 3aJaHHBIX GOpMyIaMy BUAa Yy = ax-,
y=ax*+q,y =alx + p)?, y =ax? + bx + c.
AHaIN3UPOBATh M NPUMEHATH CBOMCTBA W3YUYEHHBIX
GYHEIUHA IS UX IOCTPOEHUS, B TOM YHCJE C IIOMOIIBIO
UMPOBLIX PECypCcoB

YucaoBsle mocie-
OBATEJIHLHOCTH
(15 )

ITonsaTe ywmcioBOil mocjemoBa-
TEJIBHOCTH.

3amaHue  IIOCJIEJOBATEJIBHOCTU
PEeKyppeHTHOH  ¢GopMyJsoii u
dopmyioii n-ro uieHa.
Apudmernueckassi U TeOMETPU-
yeckasd Iporpeccuu. Popmysibl
n-ro 4jeHa apu@MeTH4YecKOil u
reoMeTpUUYecKOl  mporpeccuii,
CYMMBbI IIEPBBIX N YJIEHOB.
W3o6pakeHne 4jIeHOB apudme-
TUYECKO ¥ TeoOMeTPUUYEeCcKOH
mporpeccuii TOYKaMU Ha KOOP-
OUHATHOM IIJIOCKOCTH.
JInHEeHBII ¥ SKCIOHEHIMAJb-
HBIN POCT.

CJ0XHBIE TIPOIEHTHI

OcBauBaTh W NPUMEHATh WHAEKCHBIE O0003HAUEHUA,
CTPOUTH pevdYeBbIi€¢ BBICKA3BIBAHHUA C HMCIIOJIB3OBaAHHUEM
TePMUHOJIOTUH, CBA3AHHOM C IIOHATHEM IIocjenoBaTejib-
HOCTH.

AnamusupoBatrs QOpMyJIy n-ro UiIeHa II0CTIeI0BATENb-
HOCTH UJIU PEKYPPEHTHYIO GOpMYJIy M BBIYMCIATH YJIEHbI
mocJieJoBaTeJIbHOCTe!, 3aJaHHBIX 9TUMU (HopMyJIaMU.
YcTaHAaBANBATH 3AaKOHOMEPHOCTh B IIOCTPOEHUM IIOCJIE-
AOBaTeJIbHOCTH, €CJIM BBINIMCAHBI II€PBbIe HECKOJIBKO eé
YJIEHOB.

PacnozHaBate apudMeTHUYECcKy0 U TE€OMETPUUYECKYIO
IpoTrpeccuu IIPU PasHBIX cIocobax 3agaHUsd.

PemaTts 3agauyu ¢ ucrnoab3oBaHuEM (QPOPMYJ 11-TO UJeHa
apudmMeTuuecKoll M reoMeTpUUecKoil mporpeccuii, cyMm-
MBI II€EPBBIX 1 YJI€EHOB.

HN306paskaTh UYIeHBI IIOCTIEAOBATEIBHOCTH TOUKAMHU HA
KOOPAWHATHOMN IIJIOCKOCTH.
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PaccmaTpuBaTh NIpuMeEpHI IIPOLECCOB U ABJIEHUN U3 pe-
aJIbHOM 'KU3HY, UJLJIIOCTPUPYIONINEe U3MeHeHue B apud-
METUYECKOH IIPOTpPeccuy, B TeOMETPUUECKOI IIporpec-
cuu; U300paKkaTh COOTBETCTBYIOIINE 3aBHCHUMOCTH I'Da-
¢uyecku.

Pemats 3asauy Ha CJIOJKHBIE IIPOILIEHTHI, B TOM YMCJIE
3alayy W3 peaJbHOM IPaKTUKU (C MCIOJb30BaHUEM
KaJIbKyJIATOPA).

3HAKOMUTHCS C UCTOPUEH PA3BUTUSA MAaTEeMaTUKU

IloBTOpPEHUE,
00001IeHNE,
CHCTEeMATU3AINA
3HAHUA

(18 )

Yucnaa ¥ BBIYUCICHHS (3aIUCh,
cpaBHEHUE, TeNCTBUS C JeCTBU-
TeJIbHBIMU YHCJIaMU, YHCIOBaAA
npAMas; MPOIEHThI, OTHOIIe-
HUA, IPOIOPLUU; OKpyIJeHue,
npubJaM;KeHne, OIeHKa; pele-
HIEe TEeKCTOBBIX 3aJad apudme-
TUYECKUM CIIOCOO0M)

OnepupoBaTh MOHATHUSIMHU: MHOYKECTBO, IOMHOYKECTBO,
omepanuy HaJ MHOMXECTBaMM; MCIIOJb30BaTh rpaduue-
CKOe IIpe[CcTaBJieHre MHOMKECTB [Jis OIMHCAHUA peasib-
HBIX IIPOI[ECCOB U ABJICHUM, IIPU PEIIeHUHU 3a4a4 U3 APY-
TUX Y4eOHBIX TPEeIMETOB.

AKTyaqausupoBaTh TEPMHUHOJIOTUIO M OCHOBHBIE [eii-
CTBUA, CBA3aHHBIE C YHCJIAMHM: HATypaJibHOE YHUCJIO,
IPOCTOE W COCTABHOE UMCJA, AEJUMOCTh HATYyPaJTbHBIX
Yyucesl, MPUSHAKU [OEJUMOCTU, I[eJI0e YHCJIO, MOAYJIb
Yyucsaa, OObIKHOBeHHAA W JEeCATUYHAd APoOU, CTaAaHZAPT-
HBIM BUJ 4KcCJa, apudMeTHUYeCKNl KBaApPaTHLIA KOPEHb.
BRIMOTHATH OeHCTBUSI, CPABHUBATHh M YHNOPAAOYNBATH
Yucya, IPeJCTaBIATh YUCJIa HA KOOPAUHATHON IPAMOIM,
OKPYTJIATH YMCJIa; BBIMOJHATh MPUKUIKY U OLEHKY pe-
3yJIbTaTa BHIUUCJIEHUH.

3pech mpeCcTaBIeHbl dJIEMEHTHI CONEP:KaHUs Kypca, u3ydaBiinecs B 5—8 Kiac-
cax W TpeOyloIue MOBTOPEHUs, 0000meHna u cucrematusanuu. Odpamarsesa K
9TOMY MAaTepuaJy MOXXHO B BHJe aKIeHTa Ha 3aBepIlIalolleM dTalle U3yYeHUus
Kypca 9 Kjacca WIM PacCIpPefessAThb II0 COOTBETCTBYIOIIMM TEMATHUYECKUM Das-
gejiaM, M3ydYaeMbIM B TedeHHe y4eOHOro roja.
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Hazpanue
pasnaena (TeMbI)
Kypca (IHCJIO YacoB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BUABI NeATEJIbHOCTH 06yqa}0mnxca

Pemats TexcToBBIE 3amaud apu@PMETHUYECKHUM CIIOCO-
Gom.

Pemaths mpaxkTHueckKHMe 3aJauM, COLEPKAlliie IIPOIEH-
THI, OOJH, YaCTH, BBLIPAMKAWIINE 3aBUCUMOCTH: CKO-
pocTh — BpeMsa — pPACCTOAHME, IleHa — KOJIdue-
CTBO — CTOMMOCTB, 00'bEM PabOTEI — BpeMs — IIPO-
U3BOAUTEIBHOCTDb TPYA.

Pas6uparts peanbHble JKU3HEHHbIE CATYaluu, (pOpMyTH-
poBaTh UX HA A3bIKE MATEMATHKHN, HAXOOUTH PEIIeHNe,
OpUMEeHSAs MaTeMaTUYeCKUH almapaTr, WHTePHPeTHpPO-
BaTh Pe3yJIbTAT

AnreOpanuecKkue  BBIPAYKEHUS
(npeobpasoBanme ajsrebpauye-
CKUX BBIDAQKEHUH, AOMYyCTHMbIE
3HAUEHUA)

OnepupoBaTh MOHATUIMM: CTEIIEHD C I[€JIBIM IIOKa3aTe-
JeM, apudmMeTHUECKUN KBaApaTHBLIN KOpPeHb, MHOTO-
ujeH, anrebpandeckas poOb, TOXKIECTBO.

BEBITOTHATH OCHOBHBIE JEWCTBUS: BHIIIOJHATH DACUETHI
o ¢opmysaaM, IpeodpPas3oBLIBATH IleJIble, JPOOHO-paIly-
OHaJIbHBIE BBIDAYKEHUS U BBIPDAKEHUSA C KOPDHAMU, pea-
JIN30BBIBATH Pa3JIOKEeHWEe MHOTOUYJIeHa Ha MHOMKUTEJN,
B TOM YHCJIE C UCIIOJb30BaHueM (GOpPMYJI PA3HOCTHU KBa-
IpaToB M KBajApaTa CYMMBI WM DPa3HOCTH; HAXOIUTH JO-
OyCTUMbIe 3HAYEHUS IIEPEMEHHBIX AJA NPOOHO-PAaIno-
HaJIbHBIX BBIPAKEeHUI, KOPHEI.

MopeaupoBaTts ¢ IOMOIIBI0 GOPMYJ peasbHBIE IIPOIec-
CBHI U ABJIEHUA
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dyaxmuu (IOCTpPOEeHUE, CBOM-
CTBA M3YUYEHHBIX QMYHKIUIA; rpa-
(uueckoe pelieHue ypaBHEHUMN
U UX CHUCTEM)

OnepupoBath NMOHATHAMHU: QYHKIUA, Tpad@uK (PYHK-
uu, HyJdu QYHKIUU, TPOMEKYTKM 3HAKOIIOCTOSAHCTBA,
IPOMEKYTKH BO3pacTaHUsA, yObIBaHWSA, HamboJbliiee 1
HavMeHbIllee 3HAaYEeHUSA (PYyHKIIUU.

AHaJIu3upoBaTh, CPaBHUBATH, OOCY:KJATh CBOMCTBa
GYHKIUHN, CTPOUTH UX I'PadUKU.

OnepupoBaTh NOHATHAMH: IIPSIMas IIPOHOPIMOHAJD-
HOCTh, oOOpaTHasi NPOIOPIHMOHAJIBHOCTb, JIMHENHAS
GyHKIUA, KBaApaTudHasa (GyHKIuA, mapabosa, rumiep-
6oJa.

Hcnoap3oBats rpadukm a1 oIpeleeHUs CBOKCTB,
TIPOIIECCOB U 3aBUCUMOCTEMH, AJIA PellleHUs 3a8a4d U3 APY-
TUX y4eOHBIX IIPEeAMETOB U PeaJIbHOI KMU3HU; MO EJIHt-
poBaTh ¢ IOMOIIBIO I'pad®UKOB peasibHbIe IIPOIECCHl U
SABJICHUSA.

BeipaskaTs ¢dopmynaMu 3aBUCHUMOCTH MEXKAY BeJIUUU-
HaMU




PA3JEN 3
PABOYAA NMPOrPAMMA
YYEBHOT0 KYPCA «TEOMETPUA». 7-9 KJIACCbI

LETN U3YYEHUA YYEBHOTO KYPCA

«MaremaTury y:xke 3aTeM YyYUTh HAZ0, YTO OHA yM B IIOPALOK
IPUBOOUT» , — IIUcaJ BeJUKUil pycckuil yuensiit Muxauna Bacunbe-
Buu JlomoHocoB. I B 9TOM COCTOUT OAHA M3 ABYX IleJjiell 00ydyeHUsT
reoMeTPUU KaK COCTaBHOM YACTM MATEeMAaTUKH! B IIKOJIE. DTOH I1ean
COOTBETCTBYeET [AOKasaTejibHAs JMHUA IIPelofaBaHUA I'€OMeTPUU.
Crenysa mpeacTaBieHHOM paboueii mporpaMMe, HAaUMHAA C CEAHBMOTO
KJjIacca Ha ypoKax reoMeTpu¥ 00ydJaloNiuiicsa YUUTCA IPOBOAUTD J0-
KasaTeJbHBIE PACCYKIEHUA, CTPOUTD JIOTUUECKIE YMO3aKIIOUeHN s,
JIOKa3bIBaTh UCTUHHBIE YTBEPIKAEHUS U CTPOUTH KOHTPIIPUMEDHI K
JIO}KHBIM, IIPOBOAUTEL PACCYKIEHUA «OT IIPOTUBHOTO», OTJIUYATH
CBOIICTBa OT IPUBHAKOB, GOPMYJINPOBATH OOpPaTHBIE YTBEPIKIEHUS.
YueHUK, OBJIAJEBIINI MCKYCCTBOM PAaCCy:KIaTh, OyAeT IPUMEHATH
ero U B OKpYysKarolen Ku3uu. Kak nucaa reomerp u nexaror Irops
®enoporuu IlapbiruH, «JIIOABMU, TOHUMAIOIMMU, UTO TaKOe MO-
KasaTeJbCTBO, TPYAHO U Jarke HEBO3MOXKHO MaHUIIyJInupoBaTh». 1 B
STOM COCTOUT Ba’KHOE BOCHUTATEJIHbHOE 3HAUEHUE M3YUEHUS TeoMe-
TPUH, IIPUCYIIee UMEHHO OT€UECTBEHHOU MaTeMaTUUYECKOU IIKOJIE.

BwmecTe ¢ TeM aBTOpPHI IPOTrPaMMBI IIPEIOCTEPETAIOT YUUTENA OT
u3IULIHero opMaansMa, oCOOEHHO B OTHOIIEHUM Havas M OCHOBA-
HU# reomerpuu. @paHiysckuii maremMatuk sKau [IbeqoHHE IO 3TO-
MYy IIOBOJY BBICKa3aJicAd Tak: « UTo KacaeTcs JeJINKaATHOU MpobaeMbl
BBEIEHUS «aKCUOM», TO MHE Ka’KeTCs, UTO Ha IMEePBBLIX MOpPaxX HYXK-
HO B0oOOIIe m36eraTh MPOU3HOCUTL CaMO 3TO cjoBo. C Apyroii xe
CTOPOHBI, He CJeAyeT YIyCKaTb HU OJHOM BO3MOKHOCTHU JaBaTh
IPUMeEPHI JIOTUUECKNX 3aKJIOUEeHUI, KOTOPbIe Ky/la B OOJIbIIE Me-
pe, YeM uaed aKCUOM, ABJIAIOTCA WCTUHHBIMU U €IWHCTBEHHBIMU
IBUTATEIAMU MaTeMaTUI€CKOTO MBIIIIEHUI».

Bropoii nesbio M3yueHUs TeOMeTPUU ABJSIETCA HCIOJIb30BAHUE
€€ Kak MHCTPYMEHTa IIPU DelIeHuM KaK MaTeMaTU4YeCKuX, TaK U
OpaKTUUECKUX 3a/lad, BCTPEUAIOIINXCSA B peasbHOM KusHu. OKOH-
YUBMINHN KypC TeOMETPUU IMIKOJIBHUK JOJIKEeH OBITb B COCTOSHUU
OIIPeIEeINThL TEOMETPUUECKYI0 QUTYPY, OMUCATH CJAOBAMU JTAHHBIN
YepTEX WU PUCYHOK, HAWTHU IJIOMIAAHL 3€MEJBbHOTO yUacTKa, pac-
CUMTATh HEOOXOMMMYIO IJWHY OIITOBOJIOKOHHOTO Kabejd MM Tpe-
OyeMble pa3Mephl rapaka AJid aBTOMOOMJISI. OTOMY COOTBETCTBYET
BTOpPas, BEIUUCINUTEIHHAA JUHUA B U3YUEHUU T€OMETPUH B IITKOJIE.
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Hanuasa mpakTuyecKas JUHUS SABJIAETCA He MeHee BasKHOM, ueM
nepBasa. Emé IlnaTon mpegnucekiBa, 4yToObl «rpaskgane IIpexpac-
HOT'0 TOPOJa HU B KOEM CJIydyae He OCTABJAIN reOMEeTPUIO, Bedb He-
MaJIOBasKHO Jaske IMTOOOYHOe eé TpuMeHeHre — B BOEHHOM JeJie Ja,
BIIPOYEM, U BO BCeX HayKaxX — MAJIA JIYUYIIEro UX YCBOEHUA: MbI BEJb
3HaeM, Kakada 0eCKOHeUHAasa PasHUIIA CYIIeCTBYeT MeXIy YeJIOBEKOM
OPUYACTHBIM K T€OMETPUU 1 HEIPUUYACTHBIM» . [[JIsT 3TOTO YUUTEIIO
peKoMeHayeTcs MOAOMpAaTh 3aJadyM IIPAKTUYECKOTO XapakKTepa s
paccMaTpUBaeMbIX T€M, YUUTD AETEH CTPOUTh MaTeMaTUUecKue MOo-
AeJin peaJIbHbIX XHU3HEeHHBbIX chyaunﬁ, IIPOBOOUTH BBIUMCJICHUA U
OILIEHUBATH aJeKBATHOCTD IIOJIYUEHHOTO peadyJjbTara. KpaiiHe BaKHO
TOAYEPKUBATH CBA3UW I'€OMETPUU C IPYTMMU IpeaMeTaMu, MOTUBU-
poBaTh MCIIOJb30BATh OIpeAeJeHUsA IeOMeTPUUECKUX QUTYpP U IIO-
HATHUHN, IEMOHCTPUPOBATH IPUMEHEHUE TTOJYyUEHHBIX YMEHUU B pu-
3UKe W TeXHUKe. OTU CBA3U HamboJiee APKO BUAHBI B TeMax «Bek-
TOPBI», « TpUTOHOMETPUUECKMIE COOTHOIIIEHUA » , « MeToa KoopAuHAT »
u «Teopema IIudgaropa».

B zaksroueHuMe comeémMca Ha BEJINKOTO MaTeMaTUKa 1 aCTpoOHOMA
Horanna Kemepa, 4ToObI eIlé pas IMOAUEPKHYTh U MeTAIIPeIAMEeT-
HOe, U BOCIUTATEJbHOEe 3HaueHue reomerpuun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

tributum inter causas est, cur homo sit imago Dei”!.

MECTO YYEBHOI0 KYPCA B YYEBHOM NNAHE

Corsacuo 6a3ucHOMY ILTaHY B 7—9 Kjaccax m3ydaeTcs yIeOHBIN
Kypc «I'eomeTpusa», KOTOPBIH BKIIOYAET CJIEAYIOIIe OCHOBHbBIE Pa3-
Ienbl comepskanusA: «l'eomerpuueckre (puUrypbl M WX CBOMCTBa»,
«A3mepenmne reomMeTpHMUECKMX BEJIWUYUH», a TakKe «l[eKapToBbI
KOOPAWHATHI HA IIJIOCKOCTH », « BeKTOPBI», «[[BUKEHUA IIJIOCKOCTH »
u «IIpeoOpazoBaHusa MOJOOUA» .

BasucHbIil yueOHBIN IJIaH MpeAycMaTpUBaeT W3ydeHHe IeoMe-
Tpuu Ha 6a30BOM YpPOBHE, MCXOIA M3 He MeHee 68 yueOHBIX YacoB
B yueOHOM rony, BCETO 3a TPHU rofa ooyueHus — He meHee 204 ua-
COB.

T'eomerpus equHa m BeuHa, oHaA Osiucraer B Boxkbem myxe. Hama npu-
YJaCTHOCTH K Heﬁ CIIYKUT OOHUM U3 OCHOBaHHfI, II0O KOTOPBIM YEJIOBEK
noJnxeH ObITh oOpasom Boxbsum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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MPEAMETHbIE PE3Y/IbTATbl OCBOEHUA PABOYEN
MPOrPAMMbI KYPCA (MO rogAM OBYYEHWA)

OcBoenmne yueOHOTO Kypca «I'eomerpus» Ha YpPpOBHE OCHOBHOIO

0611[61‘0 OGpaSOBaHI/IH JOJIXKHO obecreuynBaTh AOCTHXEeHue CJeayIo-
X IIPpeagMeTHBIX 06pa3OBaTe.TIbeIX pe3yabTaToB:

7 Knacc
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PacnosnaBaTh nsydueHHbIe T€OMETPUUECKHE PUTYPBI, OIPEIeIATh
UX B3aMMHOE DAaCIOJIOKEeHUe, N300paskaTh reoMeTpuuecKue Gu-
I'ypPbI; BBIIOJHSATh YEPTEKU II0 YCJIOBUIO 3amaun. VaMepAaTs Jiu-
HeliHbIe W YTIJIOBble BeJIHMUYUHBI. PelraTh 3ajaun Ha BBIUHCIIEHUE
IJVH OTPE3KOB M BEJIUYUH YIJIOB.

HenaTth rpy0yIio OIlEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUUH IIpEeIMe-
TOB B pPeaJibHOW JKM3HU, PasMepoOB IIPUPOAHBIX 00LEeKTOB. Pas-
JUYaTh PasdMephbl 9TUX O0BEKTOB IO MOPAAKY BEJIUUNHEI.
CTpouTs 4epTe:Ky K reOMEeTPUYECKUM 3aJadaM.

ITonbzoBaThcA MpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb-
30BaTh IIPU3HAKH M CBOICTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB
IpU peluieHuu 3ajad.

IIpoBoauTE JOrMUecKre PacCyXKIeHUA C UCIIOJIb30BAHIEM I'eoMe-
TPUYECKUX TEOPEM.

ITonb3oBaThCsA MpPHU3HAKAMEN PABEHCTBA IIPAMOYIOJIBHBIX TPEY-
TOJIBHUKOB, CBOMCTBOM MeIUAHBI, IIPOBEJEHHON K TUIIOTEHY3€
OPAMOYTOJIBHOI'O TPEYTOJIbHIKA, B PEIICHUYN reOMETPUYECKUX 3a-
mad.

OmnpenenasTs MapajjiebHOCTh HPAMBIX C IIOMOIIBIO YIJIOB, KOTO-
prle obpasyeT ¢ HuUMHU ceKyiiad. OmpenenaTs MapajjieJbHOCTH
OPAMBIX C IIOMOIILIO PABEHCTBA PACCTOSIHUI OT TOUEK OJHOM IIPs-
MOH 10 TOYEK APYTO¥ IIPAMOIA.

Pemars 3amauu Ha KiaeTuyarToii Oymare.

ITpoBOAUTL BBIUMCIEHUA W HAXOAUTH YMCJIOBLIE W OYKBEHHBIE
3HAUEHUs YIJIOB B I€OMETPUYECKHUX 3aJauax C HCIIOJb30BAHUEM
CYMMBI VYIJIOB TPEYTOJbLHUKOB M MHOTOYTOJBHUKOB, CBOICTB
YIJIOB, OOPA30BAHHBIX IMPU I[IE€PECEeUEeHHUHN IBYX IapajieIbHBIX
OpAMBIX ceKyuieii. Pemrath mpakTudecKue 3amauy Ha HaXOMKIe-
HUE YTIJIOB.

Biagers moHATHEM IeOMeTPUUECKOTO MECTa TOUEK. ¥ MeTh OIIpe-
IeJIATh OUMCCEKTPUCY YIJia M CePeIUHHBIN IEePIeHIUKYISAP K OT-
Pe3Ky KaK reoMeTpuUUecKre MecTa TOYeK.

PopmMyaupOBaTL OIPENeIeHNs OKPYMKHOCTH M KpPyra, XOpAbl U
IraMeTpa OKPY:KHOCTH, IIOJIb30BATHCA WX CBOMCTBAMHU. YMETH
HOPUMEHSATH 9TH CBOMCTBA IIPU PEIeHUU 3amad.



BiageTs moOHATHMEM OIIMCAHHON OKOJIO TPEYrOJIbHUKA OKPY:KHO-
CTH, yMeTh HaxoAuTh e€ neHTp. Ilomb3oBarbeca daxkTamMm o TOM,
YTO GMCCEeKTPHCHI YIJIOB TPEYTroJbHUKA IepeceKaloTcs B OMHOM
TOYKEe, ¥ O TOM, UTO CePeAUHHbIE MEPIeHANKYIAPLl K CTOPOHAM
TPeyroJbHUKA IIePEeCeKaloTCs B OJTHOM TOUKE.

Bramers moHATHEM KacaTeJabHOU K OKPYsKHOCTH, ITOJIH30BATHCHA
TEOPEMOU O MEPIEHANKYJISAPHOCTA KacaTeJIbHON U paguyca, Ipo-
BEIEHHOTO K TOUKe KacaHWs.

Ilonp30oBaThbCA MPOCTEHHIMMU TE€OMETPUUYECKMMU HepaBeHCTBa-
MU, IIOHNIMAaTh UX HpaRTI/I‘IeCKI/Iﬁ CMBICJI.

IIpoBOIUTHL OCHOBHBIE T€OMETPUUECKNE MOCTPOEHUS C IMOMOIIBIO
OUPKYJIA U JINHEHKU.

8 Knacc

PacmosHaBaTh OCHOBHBIE BUABLI YeTHIPEXYTOJbHUKOB, UX DJIEMEH-
ThI, MOJIB30BATHCA MX CBOWCTBAMHU MPU PEIIeHUN IeoMeTprye-
CKHMX 3ajJad.

ITpuMeHATH CBOMCTBA TOUKU IepeceyeHns MeIaH TPeyroJbHUKA
(meHTpa Macc) B pelieHun 3amad.

Brnagers moHsTHEM cpefHeH JUHUU TPEeYyroJbHUKA W Tpaleluu,
IPUMEHATh MX CBOMCTBA IIPU PEIIeHNN I'eOMETPUUYECKHX 3a1ad.
ITonp3oBaTbea Teopemoii Pajieca M TEOPEMOI O IIPOIIOPIIMOHAb-
HBIX OTPE3KaX, IIPUMEHATh HX JJs PelIeHUA NOPAKTUUYECKUX
3amad.

IIpuMeHATh MPU3HAKY TOL00MS TPEYrOJbHNKOB B PEIIEHUU I'eO-
MeTpuUYecKuX 3ajadu.

ITonb3oBaTbea Teopemoit Iludaropa mOasa pellleHHUs reoOMeTpUUe-
CKUX U IpakTuuecKux 3agau. CTpOUTh MATEeMaTUYECKYIO MOIEIb
B IIPAKTUUYECKUX 3aJa4axX, CAMOCTOSTEJILHO JeJIaTh UePTEX M Ha-
XOAUTH COOTBETCTBYIOIINE IJINHBI.

Biagers moHATHAMY CHHYCA, KOCUHYCA U TAHTeHCA OCTPOro yrja
OPAMOYTOJBHOTO TPeyroJdbHUKA. I101b30BaThCA STUMU MTOHATUS-
MU [IJId PelleHnsl IPaKTUYeCKUX 3a1ad4.

Boruncasars (pas3JudyHBEIMU CIIOCO0AMMU) ILJIOIIAAb TPEYTOJbHUKA 1
IJIOIIAAY MHOTOYTOJILHBIX QuUryp (Imojab3ysch, rae Heo0XOIuMO,
KaJabKyasaTopom). IIpruMeHATh MOJyUYeHHbIE YMEHUS B IIPaKTHIue-
CKHUX 3aJadax.

BiageTs HOHATUAMY BIMCAHHOTO U IIEHTPAJIBHOTO yIJja, UCIOJIb-
30BaTh TEOPEMBI O BIIMCAHHBIX yIJaX, yIJax Mexay xopaamu (ce-
KYyIIUMHK) U yIJIe MEXXIy KacaTeJbHOM W XOPAOM HpU pelleHun
reoMeTpUUYeCKUX 3a7ad.
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= Birazers MOHATHEM OMMCAHHOI'O YETHLIPEXYTIOJbHUKA, IPUMEHATH
CBOfICTBa OIICaAHHOI'O tIeTBIpéXyI‘OJIbHI/IKa IIPM pellieHnH 3amad.
IIpuMeHATH HOJIyYeHHbIe 3HAHNS Ha IPAKTUKE — CTPOUTH MaTe-
MaTHUYECKUe MOIENH AJIA 3aJad PeaIbHOUN JKUSHU U IIPOBOAUTH
COOTBETCTBYIOI[ME BLIUNCICHUA C IPUMEHEeHNeM MOLO0Ms U TPU-
roHoMeTpuu (MOJb3yACH, TAe HeOOXOAUMO, KaJbKYJIATOPOM).

9 Knacc

3HaTh TPUTroHOMeTPpHUUeCKre QYHKIUU OCTPBIX YIJIOB, HAXOAUTH
C WX TIOMOINBIO Pa3MYHbIE 3JEMEHThI IIPAMOYTOJLHOTO Tpey-
roJbHUKA («pellleHne IPIMOYTroJbHBIX TPEeyroJbHUKOB»). Haxo-
IUTH (C TOMOIIBIO KAJbKYJIATOPA) AJUHBI U YIJIBI 1A HEeTa0oama-
HBIX 3HAYEHUH.

ITonbsoBaThes (opMyaaMu IMPUBEAEHUA W OCHOBHBLIM TPUTOHO-
MEeTPUUYECKUM TOKIECTBOM IJIA HAXOMKIEHUS COOTHOIIEHU MeXK-
Iy TPUTOHOMETPUUYECKUMU BEJIUYNHAMU.

Hcnonbp3oBaTh TEOPEMBI CUHYCOB Y KOCHUHYCOB IJIS HAXOMKIEHUS
Pa3INYHBLIX JJEeMEHTOB TPEYyTOJbHUKA («pelleHre TPeyrobHU-
KOB»), IPUMEHATh UX IPU PElIeHNU reOMeTPUYEeCKUX 3amadu.
Brnazers momATMaAMU IIpeoOpasoBaHUSA IIOAOOMSA, COOTBETCTBEH-
HBIX dJIeMEeHTOB IomoOHbIX ¢duryp. Ilosb3oBaThca cBoiicTBaAMU
Tom00MsA TPOU3BOJIBHBIX (DUTYP, YMETh BEIUMCIATH AJUHBI U Ha-
XOAUTH YIJIbI Y TOM00HBIX puryp. IIpmmMeHATH cBOMicTBa ITOA00MU A
B IPAKTUYECKUX 3aaUaX. Y METh IIPUBOAUTEL IPUMEPhI TOJO0HBIX
duryp B OKpysKarwlIleM MUpe.

ITonbzoBaThCA TeopeMaMu O IIPOU3BEAEHUU OTPE3KOB XOPX, O
HpPOU3BEeNeHNN OTPEe3KOB CEKYIIUX, O KBaJgpaTe KacaTeJbHOI.
ITonb3oBaThCcs BEeKTOpaMU, IIOHUMATL UX TeOMETPUUECKUil 1 Gu-
3UYECKUH CMBICJ, IPUMEHATh UX B PEIIeHUU eOMeTPUUECKUX U
dusmueckux 3amad. [IpuMeHATH CKaIAPHOE IPOM3BEIEHUE BEK-
TOPOB AJIA HAXOKICHUA AJUH U YIJIOB.

ITonb3oBaThCsT METOOOM KOOPAMHAT Ha MJIOCKOCTH, HPUMEHATH
ero B PelIeHNH reoMeTPUUYEeCKUX M NPaKTUUECKUX 3ajad.
BrazeTs TOHATUAMU ITPABUJIBHOTO MHOTOYTOJbHUKA, IJIUHBI
OKPY?KHOCTHU, IJIUHBI YT OKPY/KHOCTH U PaAUAHHOM Mephl yria,
YMeTh BLIUMCJIATE ILJIOITAAb Kpyra 1 ero uacreii. [IpyMeHATH 1I0-
JyUYeHHbIe YMEeHUA B IPAKTUYECKUX 3aJauax.

HaxoguTh ocum (MM IEHTPHI) CUMMETPUN (QUTYDP, HTPUMEHATDH
IBUKEHUS IIJIOCKOCTHU B IIPOCTEHMIINX CIyUYasX.

ITpuMeHATH MOJTyUYeHHbIe 3HAHUA HA TPAKTUKE — CTPOUTH MarTe-
MaTHUYeCKre MOJeNN AJA 3ajJad PeabHON JKUSHU U IIPOBOAUTH
COOTBETCTBYIOIIME BLIUKUCICHUSI C IPUMeHEeHUEeM IION00ua 1 TPU-
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TOHOMETPUYECKUX QYHKIUH (II0JIb3YysCh, I'lle HeOOXOIUMO, Kalb-
KYJISITOPOM).

COAEPXXAHWUE YYEBHOI0 KYPCA (N0 FOAAM OBYYEHWA)
7 Knacc

HauanpHble moHATHA TeoMeTpuu. Touka, IpaMasa, OTPE3OK, JIyU.
Yrosn. Buaer yrios. BeprukanabHble U CMeKHBIE YIJIbI. BuccekTpu-
ca yrua. JlJomaHas, MHOTOYTOJLHUK. IlapajaebHOCTD U IIEePIEH M-
KYJAPHOCTh IIPSIMBIX.

CummerpuuHble Qurypbl. OCHOBHBIE CBOICTBA OCEBOM cUMMe-
Tpuu. IIpumepsr cuMMeTPUY B OKPYJKAIOIIEM MUDE.

OcCHOBHBIE IOCTPOEHUA C IIOMOIIBIO IIUPKYJIA U JUHEHKHU.

Tpeyroabuuk. BbpicoTa, mMemmaHa, OmcceKTpuca, WX CBOMCTBA.
PaBHOOGeApEeHHBIN U PABHOCTOPOHHUN TPeyroJabHUKU. HepaBeHCTBO
TPEeyTroJbLHUKA.

CaoiicTBa M HpUBHAKU PaBHOOEIPEHHOTO TpeyroJbHHKa. Ilpu-
3HAKU PaBEHCTBA TPEYTOJbHUKOB.

CpoiicTBa M NPU3HAKU HapaLIeJbHBIX NpAMbIX. CymMMa yrioB
TpeyrojJbHUKA. BHeIIHNME yTJIbI TPEYTOJIBHUKA.

IIpamoyronbsHbIli TpeyroabHuUK. CBOMCTBO MeguMaHBI IIPAMO-
YTOJILHOTO TPEyrOJIbHUKA, IPOBEIEHHON K rurnorenyse. I[Ipusnakm
paBeHCTBa IPSIMOYTOJBLHBIX TPEYTOJbHUKOB. [IpAMOYTOIBHBIH TPE-
YTOJIBHUE ¢ yriaoMm B 30°.

HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJbHUKA, Hepa-
BEHCTBO O JJIMHE JIOMAaHOIi, TeopeMa O OOJIbIlIeM yrJyie U OOJbIIeit
CTOpPOHE TpeyroJibHuKa. IlepneHanKyasap 1 HaKJIOHHAM.

T'eomeTpuueckoe mecTo ToueKk. BuccekTpuca yria u cepequHHBIN
HePHIEeHIUKYJIAP K OTPE3Ky KaK reOMeTPUUYECKIEe MecTa TOUeK.

OKpy:KHOCTh U KPYT, XOpJa U AUaMeTp, UX CBoOicTBa. BaauMHoe
pacroJjiokeHre OKPYsKHOCTU U npAMoii. KacaTtenbHas u cekymasd K
okpy:xHOCTU. OKPY’KHOCTh, BIINCAHHAA B yroj. BrinmcanHad u onu-
caHHas OKPY/KHOCTU TPEYTOJbHUKA.

8 Knacc

YerpipéxyroabHuku. llapasigensorpaMm, ero IMpuU3HAKU U CBOM-
cTBa. HacTHbIe ciyyau napajjieaorpaMMoB (IPAMOYTOJIBHUK, pOMO,
KBajJapaT), UX IIPU3HAKU U cBoiicTBa. Tpamerusa, paBHOGOKaA Tpa-
merus, e€ CBOMCTBA U IMpu3HaKu. IIpAMoyrosbHas Tpamenus.

Meron yaBoeHus menuansbl. lleHTpasbHAsA CUMMETPUA.

Teopema Pajsieca m TeopemMa O IIPOHOPIIMOHAJIBLHBLIX OTpPE3KaX.
CpenHue JUHUYN TPeyroJbHUKA U Tpanenuu. I[eHTp Macc TpeyroJib-
HUKA.
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ITomoGue TpeyroabHUKOB, KoadduiineHT moxobus. IIpusHaku mo-
I00us TpeyroabHUKOB. [IpuMeHeHMEe TTOAO0US TIPU PEIleHUN MpakK-
TAUYECKUX 3amad.

CsoticTBa 1jIOIazeil reoMeTpuuecKux ¢uryp. PopMyabl AJisd
IJIOIIAAW TPEeyroJbHUKA, mapajjeaorpaMMa, pomMba W Tpalelluwu.
OTHollleHUe ILIOIaAel Mog00HBIX PUryp.

Brerunciaenue miaomaneil TpeyrolbHUKOB M MHOTOYTOJBLHUKOB Ha
KJeTyaToll Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mpu pe-
IIeHUU MPaKTUYEeCKUX 3amad.

Cunyc, KOCUHYC, TAHT'€HC OCTPOTO yrjia MPAMOYTOJbHOTO TPey-
roabHUKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIecTBO. Tpuronome-
Tpudeckue ¢pyHKINUA yriaos B 30°, 45° u 60°.

BroucauHble U IeHTpPaJbHBIE YTJIBI, YTOJ MEKAY KacaTeJlbHOU u
XOpHo#. YTJIbI MEXKIY XOpAaMU M CEeKYIIMMH. BIucaHHbIe WM OIIH-
CaHHBIE YEeTBHIPEXYTOJbHUKU. B3amMHOE pacmooKeHUe [IBYX
okpy:kHOcTeli. Kacanue okpy:kHocTeii. O0II1e KacaTeabHbIE K IBYM
OKPY’KHOCTSAM.

9 Knacc

Cunyc, KocuHycC, TanreHc yriaos ot 0 1o 180°. OcHOBHOe TpHUro-
HOMETPUUYECKOE TOKIecTBO. POpMYIbl MIPUBEAEHUS.

Pemenue TpeyroabHuKoB. TeopemMa KOCMHYCOB 1 TeOpeMa CUHY-
coB. PemteHne mpaKTUYeCKUX 3alau C HCIOJb30BAHUEM TEOPEMBI
KOCHHYCOB Y TEOPEeMbI CHUHYCOB.

IIpeo6pasoBanue nmomobus. I1ogo61e COOTBETCTBEHHBIX 2JI€MEHTOB.

Teopema 0 MPOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O ITPOU3BeIe-
HUU OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe KacaTeJabHOI.

BekTop, mmmHa (MOIyJib) BEKTOpPA, COHAIIPABJIEHHBLIE BEKTODHI,
IPOTUBOIIOJIOKHO HAIpPaBJeHHBIE BEKTODHI, KOJJIMHEAPHOCTb BEK-
TOPOB, PABEHCTBO BEKTOPOB, Ollepaluy HaJ BeKTopamu. Pasioixe-
HUEe BEKTOpa II0 ABYM HEKOJIIMHEeapHBIM BeKTOpaM. KoopamHaTh
BekTopa. CKaJIsApHOE IIPOM3BeJeHNE BEKTOPOB, IPUMEHEHUe IJId
HaXOXKJeHUA JJIUH U YTJIOB.

JlekapToBbI KOOPAWHATHI HA IJIOCKOCTH. YpPaBHEHUSA HPAMOU U
OKDPY’KHOCTH B KOOpAMHATaX, IlepeceueHre OKPYKHOCTell U Ips-
MbIX. MeToa KOOpAMHAT U €ro IpuMeHeHue.

IIpaBunpHBIE MHOTOYTONBHUKY. [[JIMHA OKpY:KHOCTU. ['pagycHadA
W paguaHHas Mepa yrja, BbIUKCJIEHUE OJUH Oyr OKPYsKHOCTe.
IInomans Kpyra, ceKTopa, cerMeHTa.

IBr:KeHUsT MJIOCKOCTH UM BHYTPeHHUe cuMmmerpum ¢uryp (aJie-
MeHTapHbIe IpeAcTaBiaeHusa). IlapaniaenbHblil meperHoc. IToBopoT.
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TEMATUYECKOE NNAHUPOBAHWE YYEBHOT0 KYPCA (MO rOJJAM OBYYEHUA)

7 knacc (He meHee 68 u)

HaszBanue
pasngeaa (TeMbI)
Kypca (4HCJIO 4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BUIBI
IEeATeJHLHOCTH 00y4ArOIIUXCA

IIpocreiimue
reoMeTpuyeckKue
(puryps1

M UX CBOMCTBA.
HN3mepenue
reoMeTpHuYeCKUuX
BeJIMUYNH

(14 )

ITpocreitimue reomerpuueckue 00b-
eKThbI: TOYKM, INpAMBle, Jy4U H
yTJbI, MHOTOYTOJBHUK, JIOMaHAaAd.
CMerxkHBIE U BEPTUKAJBHBIE YIJIBI.
Pabora ¢ mpocTeHIIINMU YePTeRKAMU.
W3mepeHue JUHEHHBIX U YIJIOBBIX
BeJIMYWH, BBIUUCJIEHVE OTPE3KOB U
YTJIOB.

Ilepumerp m miomans Guryp, co-
CTaBJIEHHBIX U3 IPAMOYTOJIBHUKOB

®dopmMyaupoBaTh OCHOBHEBIE IIOHATUS U OIpereJie-
HUA.

Pacmo3HaBaTh M3y4YeHHbIE TeOMeTpUYECKUEe QUry-
pPBI, OIpPemeNATh WX B3aWMHOE pPAaCIOJIOXKEHUe,
BBINOJHATH YEePTEXK M0 YCJIOBUIO 3aJaydu.
IIpoBoauTs mpocTeiiliie MOCTPOEHUA C IIOMOIBIO
MUPKYJIS U JUHEHKH.

HN3mepaTs JuHeliHble U YIVIOBble BEJIMYUHBI I'€O-
METPUYECKUX U IMPAKTUUECKUX O0BEKTOB.
OnpenmensiTh «Ha TJyia3d» pasMepbl pPeaibHBIX 00b-
€KTOB, IPOBOAUTH I'PYOYIO OIEHKY UX pPas3MepOB.
PemaTts 3amaum Ha BBIUUCJIEHUE JJIUH OTPE3KOB U
BEJIMYUH yTJIOB.

PemaTts 3asauyu Ha B3aMMHOE DAaCIIOJIOKEHUE TI'eo-
MeTpu4YecKux puryp.

IIpoBoauTh KiIacCU(MUKAIUIO YIJIOB, BBIYMCIATH
JUHeWHBbIe U YIJIOBBle BEJINUYNHBI, IPOBOAUTH He-
00xonuMbIe HOKasaTeJIbHbIe PACCYKICHUS.
3HAKOMUTHCA C MCTOPUEN Pa3BUTUA I'eOMeTPUU
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IIpodonicernue

HaszBanue
pasnmena (TeMbI)
Kypca (4uciIo 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BHABI
XeATEeJIHLHOCTH O0yYaIOUIMXCS

TpeyroirbHUKU
(22 q)

ITonaTre 0 paBHBIX TPEYTOJLHUKAX
U IepBUYHBIE IPEACTABICHNA O PAB-
HBIX (KOHTPYSHTHBIX) purypax. Tpu
Opu3HaKa pPaBEHCTBA TPEYTOJbHU-
KOB.

ITpusHaku paBeHCTBA HIPAMOYTOJIb-
HBIX TPeyroJibHUKOB. CBOMCTBO Me-
OVaHBl IPAMOYTOJBHOTO TPEYTOJIb-
HUKA.

PaBHOOegpeHHBIE ¥ PaBHOCTOPOH-
HUEe TpeyroJbHUuKU. IIpusHaku wu
CBOIICTBa paBHOOEIPEHHOTO Tpey-
TOJILHUKA.

IIpoTuB Gosbllieli CTOPOHBI TPEY-
TOJBHUKA JI€KUT OOJIBINUI yTroJI.
ITpocreiimue HepaBeHCTBA B reoMe-
Tpuu. HepaBeHCTBO TpeyrosbHUKA.
HepaseHcTBO JIOMaHOIA.
IIpAMOYTrONbHBI TPEYTOJBLHUK C
yraom B 30°.

ITepBble mHOHATUA O [AOKa3aTeNb-
CTBaxXx B reOMeTPUU

Pacmo3HaBaTh maphl PaBHBIX TPEYTOJHLHUKOB Ha
TOTOBBIX UepTerKax (C yKasaHueM HPU3HAKOB).
BriBoguth ciencTBUs (PaBEHCTB COOTBETCTBYIO-
WX BJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
dopMyaHpPOBATh OIIPENEJIEHUA: OCTPOYTOJHLHOIO,
TYIOYTOJIBHOI0, IIPAMOYTOJBHOTO, pPaBHOGEIDPEH-
HOTO, PAaBHOCTOPOHHEIO TPEYTrOJbHUKOB; OMCCEK-
TPUCHI, BBICOTHI, MEAUAHBLI TPEYTOJbLHUKA; cepe-
OIUHHOTO IEepIeHJUKYJApa OTpe3Ka; IepuMerpa
TPEYTroJIbHUKA.

PdopmyaupoBaTh CBOIICTBA U IPU3HAKM DaBHOOE-
IPEHHOTO TPEeyroJbHUKA.

CtpouTs UYepTerky, pelmaTh 3aJa4M ¢ TOMOIIIBIO Ha-
XOXKIEHUs PAaBHBIX TPEYTOJHLHUKOB.

IIpuMeHATH IPU3HAKY PABEHCTBA IPAMOYTOJBHBIX
TPEYroJbHUKOB B 3alauyax.

HcnonpzoBaTe 1udpOBBEIE PECYPCHI AJIA HMCCIENO-
BaHUA CBOMCTB M3y4YaeMbIX GUTYD.

3HAKOMUTHCS C MCTOPMEN PasBUTUA reOMeTPUN

ITapannensHbIE
npAMbIe, CyMMa
YIJIOB TPEYTOJbHUKA
(14 g9)

ITapannenbHble IPsAMBIE, UX CBOI-
ctBa, Ilareiit mocrynar EsBkiaupa.
Haxpect Je:xkaiiize, COOTBETCTBEH-
Hble ¥ OJHOCTOPOHHME YTJIbI (06pa-

PopMyIHPOBATHh TOHATHE IAPAJIEIbHBIX IIPA-
MBIX, HAXOJUTH [IPAKTUUYECKUEe IIPUMEPHI.
H3yuaTs cBOiicTBa yrjoB, 0Opa30BaHHBLIX IIPU IIe-
peceyeHNN MapajljIeJIbHBIX IPAMBIX CEKYIIeil.
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30BaHHBIE IIPU E€PECeUeHN Mapa-
JIeJIbHBIX MPAMBIX CEKyIei).
IIpusHak mapayieIbHOCTUA MIPSIMBIX
yepe3 PaBEHCTBO PACCTOAHUI OT TO-
YeK ONHOII HmPSMOM OO BTOPOI Hps-
MOTA.

CyMMa yTJIOB TPEyroJbHUKA U MHO-
royroJbHUKA.

Buemrame yriabl TpeyroJbHUKA

IIpoBoauTe [OKa3aTeabCTBA IAPAJIEIBHOCTU
IBYX TPSAMBIX C IIOMOIIBIO YIJIOB, 00pa30BaHHBIX
IPU IIePEeceYeHnN ITUX IPSAMBIX TPEThEN MPAMOM.
BrIuucaaTs CyMMy YIVIOB TPEYTOJBHUKA M MHOTO-
YTOJILHUKA.

Haxoguts umciaoBble u OyKBEHHbIE 3HAUYEHUS
YIJIOB B TeOMETPUUECKUX 3a7jaUax C NCI0JIb30BaAHU-
€M TeOPEM O CyMMe YIJIOB TPEYTOJbHUKA U MHOTO-
YTOJILHUKA.

3HAKOMUTBCS C MCTOPUEN Pa3BUTUA IeOMeTPUU

OKpy:KHOCTH

" KpyT.
T'eomeTpuueckue
IOCTPOEHUS

(14 )

OKpY2KHOCTb, XOPAbl M AHAaMETPHI,
ux cBoiicTBa. KacarenbHas K OKPYK-
HocTH. OKpPY/KHOCTH, BIOMCAHHAS B
yroui. ITouarue o 'MT, npumeHeHne
B 3alauax. BuccexkTpuca 1 cepeguH-
HBIHl TEePpHeHIUKYJIApP KaK TreoMe-
TPUUYECKHE MECTA TOUEK.
OKpYy’KHOCTb, ONMHCAHHAA OKOJIO
TpeyrojbHUKa. BrnucamHas B Tpey-
TOJBHUK OKPYKHOCTbD.
IIpocreiimue 3agaum Ha ITOCTPOEHUE

PDopMyITHPOBATH ONpPEReIeHUA. OKPYKHOCTH, XOPD-
Obl, TUaMeTpa M KacaTeJbHOI K OKpYy:KHOocTu. H3-
y4aTh UX CBOICTBA, IPU3HAKMU, CTPOUTH UEPTEKU.
HccnemoBaTh, B TOM YHCJIe MCIOJB3YyA IU(pPOBbIE
Pecypchl: OKPYKHOCTDH, BOIMCAHHYIO B YIOJI; IEHTD
OKPYKHOCTH, BIMCAHHON B yI'0JI; PABEHCTBO OTPE3-
KOB KacaTeJIbHBIX.

HcmoanzoBats merox I'MT aaa goxasaTeabCcTBa
TeopeM O IiepecedyeHuu OMCCEeKTPUC YIJIOB Tpey-
TOJIBHUKA U CEPEIUHHBIX IIEPIEHIUKYJIAPOB K CTO-
poHam TpeyroabHuKa ¢ momoirsio I'MT.
OBiazeBaTh NOHATHUAMM BIIMCAHHONM M ONHCAHHOI
OKPY/KHOCTEM TpPEeyroJbHUKA, HAXOJUTHh IEHTPHI
9TUX OKPYKHOCTEI.

Pemats OCHOBHBIE 3aJauM Ha IIOCTPOEHHE: YIJia,
paBHOTO JaHHOMY; CEePEeIMHHOTO MEePIeHINKYIapa
IAHHOTO OTpe3Ka; IIPAMOIi, MIPOXOAAINeil uepes
JaHHYIO TOYKY W IIEePIeHAUKYJIAPHON JaHHOU IpsA-
MOI1; OMCCEeKTPUCHI JAHHOTO yIJia; TPeyroJbHUKOB
IO Pa3JINYHBIM 3JIeMeHTaM.

3HAKOMUTHCA C UCTOPMEN Pa3BUTUSI IeOMETPUU
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IIpodonicernue

HaszBanue
pasaena (TeMsbI)
Kypca (4uciIo 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BHABI
XeATEeJIHLHOCTH O0yYAIOUIMXCS

IToBTOpPEeHUuEe, 0606-

IToBTOpeHMEe m 00600IeHEe OCHOB-

Pemates 3amauyu Ha [OBTOPEHWE, UJLIIOCTPUPYIO-

IeHue HBIX IIOHATUH U MEeTOO4OB Kypca e CBA3U MeXAY Pas3diMYHBbIMU YaCTAMUM Kypca
3HaHUI 7 Knacca
4 w)
8 knacc (He meHee 68 u)
Haszsanue

pasnaena (TeMsbI)
Kypca (4HCJI0 4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BUOBL
IEeATeJHLHOCTH 00y4AIOIMXCA

YeThIpEXYTOIbHUKN

(12 )

ITapasnensorpamMm, ero MpU3HAKUA U
cBoiicTBa. YacTHbIe caydau IapaJi-
JIeJIOTPAaMMOB (IPAMOYTOJIBHUK,
poM0, KBaapaT), MX NPUIHAKU U
csoiictBa. Tpamenusa. PaBHoOoKkasa u
OPAMOYTOJIbHAA TPAIEIUH.
YnBoenue menuanbl. lleHTpasbHad
CUMMETPUA

HN300paskaTs 1 HAXOAUTHh HA YEPTEIKAX UETHIPEX-
YTOJBHUKU PA3HBIX BUJOB U MX 3JE€MEHTHI.
PopmyaIMpoOBaTH ONPEAEIeHH: ITapaLIeiorpaMmma,
OpAMOYTOJIbHUKA, poMba, KBaapara, Tpamlelnuu,
PaBHOOOKOI Tpameiuu, IPAMOYTOJIbLHON TpaIeIuu.
JloKka3pIBATh U MCIIOJIH30BATH IIPU PelIeHNN 3a7a4
MIPU3HAKYU U CBOMCTBA: IMapaJjiejiorpaMmma, IpsaMo-
yToJbHUKA, pom0ba, KBajpaTa, Tpameluu, PaBHO-
0OKOI1 Tpamelnuu, IPAMOYTOJbHOM TPAIIEIUHU.
IIpuMeHATH MeTO YABOEHUS MeIUAaHbI TPEYTOJb-
HUKA.

HUcnoaszoBaTts 1udpoBBIe PECypCHI AJIS HCCIIENO-
BaHUA CBOMCTB M3y4aeMbIX QUTYD.

3HAKOMUTHCS C MCTOPHE Pa3sBUTUA reOMeTPUN




VHULYWILYW

18

Teopema daneca
M TeopeMa O Ipo-
MMOPIIMOHAJIBHBIX
oTpe3Kax, momgo0-
HbI€ TPEYroJbHUKH
15 a)

Teopema Pajneca u TeopemMa O IPoO-
TIOPIMOHATBHBIX OTPE3KaX.
CpenHaa JUHUA TPEYTOJbHUKA.
Tpanenus, e€ cpegHAsa JUHUA.
IIponoprmoHanbHble OTPE3KU, IIO-
CTPOEHUE UYETBEPTOTO IIPOIIOPIINO-
HAJIBLHOTO OTPEe3Ka.

CBoiicTBa IIeHTpa Macc B TPEYyTOJb-
HUKe.

ITogo6uBIe TpeyrombHUKU. Tpu
IpuU3HaKa MoJ00usA TPeyTroJIbHUKOB.
ITpakTuueckoe npuMeHeHTE

IIpoBOAUTH IMOCTPOEHUA C TIOMOIIBIO IUPKYJIA U
JUHEHKN ¢ HCIIoJb30BaHue TeopeMbl Pajieca u Te-
OpeMbI O HPOIOPIIMOHAJIBHBIX OTPE3KaX, CTPOUTH
YeTBEPTHIN NPOIOPIMOHATIBHBINA OTPE30K.
IIpoBoauTh HOKA3aTEIHCTBO TOTO, UYTO MeAMAaHBI
TPEeyroJbHUKAa IIepeceKaTcs B OOHOH TOUKe, 1 Ha-
XOIUTH CBSA3b C I[EHTPOM MAacC, HAXOAUTh OTHOIIIEe-
HUe, B KOTOPOM MeAUAaHBI JeJIATCA TOUKOM UX IIepe-
CeueHUs.

Haxomauts 1momo0HBIEe TPEYrOJbHUKU HA TOTOBBIX
yepTerKax ¢ yKa3aHMeM COOTBETCTBYIOIIMX IPU3HA-
KOB IIOJ00MA.

PemaTs 3amauyu Ha 1MOJAO00HBIE TPEYTOJBHUKH C IIO-
MOIIbIO CAMOCTOATEJIBHOI'0 IMOCTPOCHUA UepTerKei
Y HAXOMKIEHUS MOAOOHBIX TPEYTOJbHUKOB.
IIpoBoauTh AOKA3aTeNbCTBA C WCIOJH30BAHUEM
IPUBHAKOB MOA00MS.

JlokassIBaTh TPU MPU3HAKA MOLOOUS TPEYTOJbHU-
KOB.

IIpuMeHATHh TONYUYEeHHBIE 3HAHUA INIPU PEUIeHUN
reoMeTPpUUYeCKUX M MPAKTUYEeCKUX 3a7adu.
3HAKOMUTBHCSA C MCTOPHE Pa3sBUTUA reOMeTPUMN

ILmomans.
Haxoxaenue
IIoIA e
TPEeyroJIbHNKOB

M MHOTOYTOJbHBIX
¢puryp. Ilnomamn
MoJ00HBIX (hpuryp
(14 )

ITomsaTtue o6 oOIIell Teopuu ILIO-
maau.

DopmMysIbl AJA ILJIOMAAN TPEYTroJib-
HUKa, napajiaeigorpamma. OTHoilie-
HUe ILIOINaJell TpPeyroJbHUKOB C
0o0IIMM OCHOBaHWEM UJIM O00Ieit
BBLICOTOI.

OBirageBaTh NEPBUYHBIMHM IPEICTABICHUAMHU 00
o61reit Teopuu miaoimanu (Mepsl), GopMyIHPOBATH
CBOMCTBa IJIOMIAAY, BBISICHATHL WX HATJIATHBINA
CMBICJI.

BriBoauTh (OpMYJIBI IJIOMIAAY ITapaJlIeIorpaMMa,
TPEeYroJbHUKA, Tpamenuu u3 (HPOpMyJIbl ILIOIALN
OpAMOYTOJIbHUKA (KBajgparTa).
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IIpodonicernue

HaszBanue
pasaena (TeMsbI)
Kypca (4uciIo 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BHABI
XeATEeJIHLHOCTH O0yYAIOUIMXCS

Boruuciierue miomameil CIIOMKHBIX
¢uryp uepes pasbueHue Ha YACTU U
IOCTPOEHUeE.

ITnomanu ¢puryp Ha KjIaeTyaToir Oy-
mare.

IInomaau momoGHBIX Guryp. BwI-
ypcJieHrue IUIolazei. 3amaum  C
IPaKTUYECKUM coJep:kanueM. Pe-
lmieHre 3aJad C IIOMOINLI0O MeTona
BCHOMOI‘aTeJIBHOﬁ ILjIomaam

BriBoauTth (GOpPMYJIBI IJIOMIAAW BBINYKJIOI'O UEThHI-
PEXYTOJIbHUKA Uepe3 AMArOHAIU ¥ YroJl MEXAy
HUMU.

Haxomute nomanu ¢Guryp, m300pasKEHHBIX HA
KJeTyaToll OyMare, MCHOJb30BaTh pa3bueHUe Ha
YacTU U JOCTPOEHUE.

PazoupaTts mpuMepsl HCIOJIB30BAHUA BCIOMOTA-
TeJIFHOM IJIOIIAAY [JIA PEUIeHUs I'eOMeTPUYECKUX
3amad.

Haxomuts miomiagu nmofo0HBIX GUryp.
BhrunceaaTs I0IALY Pa3JINIHBIX MHOTOYTOJIBHBIX
¢duryp.

PemaTts 3agauyu Ha IJIOMIAAL C IPAKTUYECKUM CO-
JIeprKaHueM

Teopema IIucdaropa
U Hayaja
TPUTOHOMETPHH

(10 )

Teopema Iludaropa, eé forKazaTeab-
cTBO U npuMenenue. O6parHasd Teo-
pema ITudaropa.

OmnpenesneHne TPUTOHOMETPUYECKUX
(QYHKIMIA OCTPOro yria, TPUTOHOME-
TPpUYECKUE COOTHOIIEHUS B MIPSIMO-
YTOJIBHOM TPEYTOJbHUKE.
COOTHOIIIEHUSA MEXAy CTOPOHAMU B
OPAMOYTOJBHBIX TPEYTOJbHUKAX C
yraamu B 45° u 45°; 30° u 60°

HoxassiBaTh Teopemy Iludaropa, mcmoab3oBaTh
€€ B IPAKTUUYECKUX BBIUUCIEHUIX.
PopmMyaUpPOBaTh ONpEJEJeHUs TPUTOHOMETpUYe-
CKMX (QYHKIMI OCTPOro yrja, MpPOBEPATHh UX KOP-
PEKTHOCTb.

BeIBOgUTH TPUTOHOMETPUYECKUE COOTHOIIEHUS B
IPSIMOYTOJIBHOM TPEYTroJbHUKE.

HccienoBaTh COOTHOIIEHUS MEXKIY CTOPOHAMU B
TpeyroJbHUKax ¢ yraamu B 45° u 45°; 30° u 60°.
HUcnoapzoBats GOPMYJIbI IPUBENEHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO NI HAXOKIEHU
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COOTHOIIEHUI  MeXIY  TPUTOHOMETPUYECKUMU
GYHKIUAME Pa3JIMYHBIX OCTPHIX YIJIOB.
IIpuMeHATH MOJyUYeHHbIe 3HAHUSA W yMEHUA IIPU
pellleHN IPAaKTUYEeCKUX 3akad.

3HAKOMUTBCA C MCTOPUEH Pa3BUTUA I'eOMeTPUMU

YIabl B OKPYKHO-
ctu. Bnucauusre

M ONMCAHHBIE
'-IeTLIpeXyI‘OJIBHP[RP[.
Kacarenbnbie

K OKPY:KHOCTH.
Kacaune okpy:kHO-
CcTe.

(13 a)

Bnucauuble um I1eHTpasIbHBIE YIJIBI,
YTOJI MKy KacaTeJIbHOM U XOPAOI.
VYrael MexIAy XOpAaMHu U CeKyIu-
MU.

Bnucamuble 1 onmcaHHBIE YETHIPEX-
YTOJIbHUKYU, UX NIPU3HAKU U CBOM-
ctBa. IIpumeHeHUMe 3TUX CBOMCTB
OpY pelleHUN I'eOMeTPUYeCKUX 3a-
nad.

BzammHOe pacmosiodkeHHEe — IBYX
OKpysKHOcTeli. Kacanue OKpy:KHO-
creit

PopMyIUPOBATH OCHOBHBIE OIIPENEJIEHNSA, CBA3AH-
Hble C yrjlaMu B Kpyre (BIIMCAHHBIA yTroJI, II€H-
TPaJbHBINA yIOJI).

HaxoguTh BIICaHHEBIE YIJIBI, ONIMPAIONIVECS Ha Of-
HY OYTY, BBIYUCAATH YIJIbI C IIOMOIIBIO TEOPEMEL O
BIIMCAHHBIX YyIJIaX, TEOPEMBI O BIIMCAHHOM YETbI-
PEXYTOJILHUKE, TEOPEMBI O I[EHTPAJIHLHOM yTJIE.
HccaemoBaTth, B TOM YKCJE C IIOMOIIBIO IIUMDPPOBHIX
pecypcoB, BIHCAHHBIE U ONMNCAHHBIE YETHIPEX-
YTOJIBHUKY, BBIBOOGUTH X CBOMCTBA U NIPU3HAKU.
Hcnmoap30BaTh 9TH CBOMCTBA U IIPU3HAKU IIPU pe-
HIeHU! 3a1a4

IToBTOpEeHue, 0606-
neHue

3HAHUA

(4 9)

IToBTOPEHME OCHOBHBLIX IOHATUH U
METOIOB KypcoB 7 M 8 KJjaccos,
00001IIeHre 3HAHUNI

PemaTts 3agauyu Ha IOBTOPEHUE, UJLIIOCTPUPYIO-
1Y€ CBA3U MEXKIY PasINYHBIMU YaCTAMHU Kypca
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9 knacc (He meHee 68 u)

HasBanue
pasmena (TemMsbI)
Kypca (4HCJI0 YacoB)

OcHoOBHOE comepskaHue

OcHOBHBIE BHIBI
IEeATEeJIbHOCTH 00y4aIoUINXC

Tpuronomerpus.
TeopeMbI KOCHHY-
COB U CHHYCOB.
Pemrenue o0mux
TPEeyroJIbHUKOB
(16 a)

OmnpeneseHre TPUTOHOMETPUUECKUX
¢yurnuit yraos or 0° mo 180°.
Kocuuyc 1 cuayc mpsAMoro u TYIIoro
yria. Teopema kocunycoB. (006006-
HéHHAasA) TeopeMa CUHYCcOB (¢ panu-
yCOM OIMCaHHO# OKpyskHOCcTH). Ha-
XOMKAEeHUe IJIUH CTOPOH W BEJIUYUH
YIJIOB TPEYTOJbHUKOB.

dopmysa ILIOMAAU TPEYTrOJbHUKA
yepes3 IBE CTOPOHBI M YTOJ MEXKIY
Humu. Dopmysa IJIOMALU UYeThI-
PEXYToJbHUKA Yepes3 ero AuaroHaan
¥ YyroJI MeXIy HUMU.
IIpakTrueckoe NTpPHUMEHEHHE [IOKa-
3aHHBIX TEOpeM

PopMyIHPOBATH ONpPeAeJeHUsI TPUTOHOMETPUUE-
CKUX QYHKIUH TYOBIX U IPAMBIX YIJIOB.
BsiBoguTh TEOPEMY KOCHUHYCOB U TEOPEMY CHHYCOB
(c pagmycoM ONMCAHHOM OKPY’KHOCTH).

Pemats TpeyroJbHUKHU.

Pemrats mpakTruecKkue 3ajadyy, CBOLAIINECS K Ha-
XOMKJIEHUIO PA3JIUYHBIX 5JI€MEHTOB TPEYTOJbHUKA

IIpeoGpa3oBanme
noxo6us. Merpuue-
CKHe COOTHOLICHUS
B OKPYKHOCTH

(10 g)

IToraTue o mpeoGpasoBaHUU IOAO-
ous.

CooTBeTCTBEHHEBIE 9JIEMEHTHI 110700~
HBIX Quryp.

Teopema 0 IpousBeLeHUU OTPE3KOB
XOpJZ, TeopeMa O IIPOM3BeNeHUU OT-
PE3KOB CeKyIUX, TeopeMa O KBa-
nparte KacareiabHou. [IpumeneHue B
pellleHNN reOMeTPUUEeCKUX 3ajad

OcBauBaTh NMOHATHE NIPeOOpPA30BAHUA NOZOOUA.
HccaemoBaTh OTHOIIEHUE JUHEHHBIX 9JIEMEHTOB
duryp npu mpeobpasoBanuu momobus. Haxomurs
OpuMepHI IMOA00UA B OKPYsKalolleil meificTBUTEIb-
HOCTH.

BBIBOAUTH MeTPUUYECKHE COOTHOIIEHUS MEXKIY OT-
pe3KaMu XOP/[, CEKYIINX U KACATEeJIbHBIX C UCIIOJIb-
30BaHVEM BIIMCAHHBIX YIJIOB U MHOMNOOHBIX Tpey-
TOJILHUKOB.
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Pemats reOMeTpHUYeCKHue 3aJaud 1M 3aJa4uu U3 pe-
aJIbHOM KU3HU C UCIOJIL30BAHUEM IIOZ[O6HLIX Tpe-
YI'OJIBHUKOB

Bexrops1
(12 ga)

Ompenenenne BEKTOPOB, CJIOMKEHUE
M PasHOCTb BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YMCJO.
duzuueckuit u
CMBICJI BEKTOPOB.
Pazyioxenue BeKTopa IO ABYyM He-
KoJuTmHeapHbIM BeKkTOpaMm. Koopau-
HATBI BEKTOpA.

CrajlgpHOe IIpOM3BeleHNe BeKTO-
POB, €ro IpuMeHeHNe IJIs HaX0MKIe-
HUS IJIUH U YTJOB.

Pemrenue 3agay ¢ moMOIIbIO BEKTO-
pos.

IlpuMeHeHre BEKTOPOB [AJIA pelle-
HHUS 3aa4 KMHEMATHUKN U MeXaHU-
KU

reoMeTpUYecKui

Hcnmoab30BaTh BEKTOPHI KaK HAIlPaBJIEHHBIE OTPE3-
KU, MCCJIEX0BATh I'eOMETPUUECKUI (IIepeMeIeHure)
U (pusuyecKuil (Cujaa) CMBICIBI BEKTOPOB.

3HATh onpeaeJeHUs CYMMBbI 1 Pa3HOCTU BEKTOPOB,
YMHOKEHUSA BEKTOpa Ha YNCJIO, MCCIEJ0BATH I'€0-
MeTpUUYeCcKU U (pusmuecKuil CMbICIbI 9TUX OIepa-
U,

Pemats reoMeTpuuecKue 3aauu C UCIOJb30BaHU-
eM BEeKTOPOB.

PackixaapIBaTh BEKTOD IO ABYM HEKOJLJIMHEAPHBIM
BEKTOpaM.

Hcnmoab30oBaTh CKAJIAPHOE IIPOU3BEIEeHNE BEKTO-
POB, BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.
BpIuucaATh CYMMY, PA3HOCTh U CKaJIAPHOE IIPOM3-
BeJleHre BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH CKAJIAPHOE IPOU3BeIeHUe IJIs HaXO0MK-
IeHusA AJUH U YTJIOB

JlekxapToOBHI KOOPAM-
HATHI HA IINIOCKOCTHU

9 v)

JlekapToBBI KOOPAMHATHI TOYEK Ha
MJIOCKOCTH.

VYpaBHeHUE TPAMOM. YTJIOBOM KO3(d-
puueHT, TaHTeHC yIJja HaKJOHA,
napaJjuieJibHble U IepPIeHIUKYJIAP-
HBbI€ IIPpAMBIE.

YpaBHeHnue okpy:KHOCTH. Haxoxxae-
HUEe KOOPAUHAT TOUEK IepeceueHus
OKPYKHOCTHU M IPAMOI.

OcBauBaTh HOHATHE IIPAMOYTOJIBLHOM CHCTEMBI KO-
OpIMHAT, NeKapTOBBIX KOOPAWHAT TOYKMU.
BeIBoauUTH ypaBHEHUE IPAMOM U OKPYKHOCTHU. BBI-
IeJATH IIOJHBIN KBaApaT IJIA HAaXOXKIEHUS IIEHTPa
U paguyca OKPY'KHOCTHU IIO €€ ypaBHEHUIO.
PemaTs 3agaum Ha HaxXOXKJeHUe TOUEK Iiepecede-
HUA IPAMBIX ¥ OKPY’KHOCTEH C IIOMOIIBI0 METOHAa
KOOpJAMHAT.
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IIpodonicernue

HaszBanue
pasaena (TeMsbI)
Kypca (4uciIo 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BHABI
XeATEeJIHLHOCTH O0yYAIOUIMXCS

Merong koopamHAT TpM pelIeHUUN
reoMeTpUYeCKUX 3ajaad.
Wcnonbp3oBaHme MeTOJa KOOPAUHAT
B IPAaKTUUYECKUX 3aJadax

Hcmoap3oBaTh CBOIICTBA YIJIOBOTO Koa(ddunmeHTa
npAMOI TpU pelIeHWW 3afad, JJIsd OIpefeseHUs
PACIIOJIO}KEeHUA IPAMO.

IIpuMeHATHh KOOPAUHATHL IIPU PEIIeHNN T'eOMETPU-
YeCKUX U MPaAKTUYECKUX 3a7ad, AJs IIOCTPOEHUSA
MaTeMaTHu4dYeCKHUX Moneneﬁ peaqIbHBIX 3ama4d («Me-
TOZ KOOPIWHAT»).

ITonb30oBaThCA AJIsI IIOCTPOEHUS U KCCJIEIOBAHUN
OuAPOBEIMU pecypcaMu.

3HAKOMUTHCS C NCTOPHEN Pa3sBUTUA reOMeTPUN

IIpaBunsHbBIE
MHOTOYTOJIbHUKH.
JlJIMHA OKPYsKHOCTH
¥ ILTOWIAAb KpPyra.
Beruuciaenue mio-
mamen

8 )

ITpaBunbHBIE MHOT'OYT'OJIbHUKU,
BBIUMCJIEHHEe X J3JIEMEHTOB. qI/ICJIO
T U IJIMHA OKpysKHOCTU. [[JimHA Iy-
r'm OKpysKHOCTH. PamuamHas Mepa
yria.

Ilnomans Kpyra M ero 3JIeMeHTOB
(cekTopa u cermeHTa). Briuncienue
miIomazneir GUryp, BEJIIOYAIOMIUX
3JIEMeHTBI Kpyra

dopMyaupoBaTh OIpEHeieHNEe MPABUIBHBIX MHO-
TOYyrOJIbHUKOB, HAXOAUTH UX 9JI€MEHTHI.
ITonp3oBaThCA IIOHATUEM [AJUHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOIIBIO IPABUJILHBIX MHOTOYTOJIb-
HUKOB, ONPeaeNATh YNCJIO T, AIUHY NYTU U pagu-
aHHYIO Mepy yrJa.

IIpoBoauTs mMepexox OT paguMaHHON Mephl yria K
rpagycHO¥ 1 HAoGOpOT.

Omnpemensars I0MAanb Kpyra.

BriBoguts opmyas (B rpalyCcHON U paguaHHON
Mepe) A AJIUH AYT, IJIOI[afiell CEKTOPOB U Cer-
MEHTOB.

Brruncaars maomanu GUITyp, BKIYAMIUX JJIe-
MEHTBI OKPYsKHOCTH (Kpyra).

HaxomguTs mIoIagu B 3afavuaxX peajbHOM JKU3HU




VHULYWILYW

L8

JABUKEeHUA ILJIOCKO-
cTH
(6 v)

ITousiTHE O ABMIKEHUU ILJIOCKOCTH.
ITapannenbHBIH TIEPEHOC, TIOBOPOT U
cumMeTpud. Ocu U IeHTPHI CUMMe-
TPUU.

IIpocreiitniine mpuMeHeHUS B pelle-
HUU 33724

PazbupaTh IprMeps!, UJIIOCTPUPYIOIINE IOHATU I
IBUKEHUA, IIeHTPOB U ocell CUMMeTpUH.
dopmynaupoBaTh OIpeeJeHNA IapajljIeIbHOTO
mepeHoca, II0OBOPOTa U OCEBOM cUMMeTpuu. BhIBO-
IUTh WX CBOMCTBa, HAXOJUTh HEIOJBUKHBIE TOU-
KH.

HaxoguTh IIeHTPHI U OCK CUMMETPUH IPOCTEeHIINX
¢duryp.

IIpumeHaTHs DapajjielbHBIM NEePeHOC M CUuMMe-
TPUIO IIPY PelleHUM eoMeTpPpHUecKHX 3ajad (pas-
6upaTh IPUMEDPHI).

Hcnonp3oBaTh AJI IIOCTPOEHUS U WCCJIELOBAHUN
nudpoBbIe pecypCchl

IloBTOpEeHUEe, 006006-
meHne, CHUCTEeMATH-
3auud 3HAHUKA

(7 9)

IToBTOPEHUME OCHOBHBIX NMOHATUHA U
MeTOI0B KypcoB 7—9 KjaccoB, 0600-
IIeHVe U CUCTeMaTU3aIusa 3HAHUN.
ITpocreiimue reomerpuueckue Gu-
TYypel M UX CcBoMcTBa. l3mepeHUe
reoMeTPUYECKUX BeJIUYUH.
TpeyrosbHUKHU.

ITapannenbHBIe U TEPUEHAMKYIAD-
HbIe IIpAMBIe.

OnepupoBaTh MOHATUAMHU: (UTypa, TOUKa, IPA-
Mas, yrojl, MHOTOYTOJbHUK, pPaBHOOEADPEHHBIN U
PABHOCTOPOHHUN TPEYTOJbHUKU, IPAMOYTOJbHBIN
TPEeyroJbHUK, MeAMaHa, OMCCEKTpHca U BHICOTA
TPEeyroJbHUKA, IapajlieJIorpaMM, POMO, IPAMO-
YTOJbHUK, KBaIPaT, TPAMelnsd; OKPYKHOCTD, Kaca-
TeJbHAsI; PABEHCTBO W I0A00MEe PUTYypP, TPEYIroJab-
HUKOB; INIapajlIeJIbBHOCTh U IEePIEeHIUKYJIAPHOCTD
MPAMBIX, YrOJ MEXAY IPAMBIMU, CHUMMETPUS

2

3aecb NpeaAcTaBrieHbl 3JIeMEeHTbI CoAepXKaHUA Kypca, usyyaswmecsi B 5—8 knac-
cax U TpeOyIolue IIOBTOPEHUs, 0000IeHusaA U cucreMarusanuu. O6paiarbcsa K
STOMY MAaTepHajJy MOXKHO B BHJE aKIEHTA HA 3aBepIIalolleM 9Talle M3yYeHUS
Kypca 9 Kjacca WM PACIPENeATb IO COOTBETCTBYIOIIMM TEMATUUYECKHUM pas-
IejaM, M3ydaeMbLIM B TeueHHe yuyeGHOIr'o roza.




