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[TOACHUTEJIbHAA 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «MATEMATHUKA»

PabGouas mporpamma mno wmarematuke Uil oOydarommxcs 5—9 KiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 TrOCyAapCTBEHHOIO 00Pa30BaTENBHOIO CTaHJapTa OCHOBHOIO 0OLIero oOpa3oBaHUS C
y4€TOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHMH, MPEIBSBISEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHMIO, H
TpaJULIUNA pPOCCUHCKOro 00pa3oBaHMs, KOTOpPbIE 00ECIEUNBAIOT OBJIAJCHUE KIIIOUEBBIMU KOMIETEHIUSIMH,
COCTABIISIIONIMMH OCHOBY JUISI HETPEPHIBHOTO OOpa30BaHUSI M CAMOPA3BHUTHUS, a TaKXKe LEIOCTHOCTh
OOIIEKYJIBTYpHOIO, JINYHOCTHOTO W T03HaBaTEJIbHOIO pa3BUTUS oOydarouuxcsi. B paboueil mporpamme
yuT€Hbl HJed U TosoxeHus KoHuenuumu pa3BUTHS MaTeMaTH4eckoro obOpas3oBaHus B Poccuiickoit
@enepanun. B snoxy mudpoBoit TpaHcopmanuu Becex cdep uenoBeUecKOW IesTeIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOil MaTEeMaTHUECKOW MOATOTOBKU. YKe B IIKOJIE
MaTeMaTHKa CIIyKUT ONOPHBIM MPEAMETOM JUIsl U3yUYEHUS CMEXKHBIX JUCLMILINH, a IIOCJE IIKOJIbI pealbHON
HEOOXOJIMMOCTBIO CTAHOBHUTCSI HEIMpEpBhIBHOE 0Opa3oBaHWe, 4YTO TpeOyeT TOJHOICHHOW 0a30Boii
0011e00pa30BaTeIbHOM MOJATOTOBKH, B TOM YMCJIE€ U MaTeMAaTH4YeCKOH. DT0 00yCIOBIEHO TE€M, YTO B HAIIX
JHH pacTET YUCIO MpodeccHid, CBA3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKU: U B chepe
9KOHOMHKH, U B OM3HECe, U B TEXHOJIOTMYECKHUX OOJacTsAX, M Jake B I'yMaHMTapHbIX cdepax. Takum
00pa3oM, KpyT IIKOJbHUKOB, JJIs1 KOTOPBIX MaTEMaTHKa MOXKET CTaTh 3HAUUMBIM

IIPEIMETOM, PACIIUPSAETCA.

[IpakTuyeckass TOJE3HOCTh MaTeMaTHKH  OOYCJIOBIEHAa TeM, 4YTO €€ TMPEeaIMEeTOM  SIBISIOTCS
(GyHIaMeHTalbHbIE CTPYKTYpPbI HALIET0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbIE OTHOIIECHUS
OT TMPOCTEHIINX, YCBAaUBAaEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 AOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX IS
pa3sBUTUS HAY4YHBIX W TPUKIAAHBIX HACH. be3 KOHKPETHBIX MaTEMaTHMYECKUX 3HAHMM 3aTpyJHEHO
NOHMMaHUE TMPUHLIMIIOB YCTPOICTBA M UCHOJb30BAHUS COBPEMEHHOM TEXHUKH, BOCHpPUATHE U
UHTEpIpeTaluss  pa3sHOOOpa3HOM  colManbHOM, HKOHOMMYECKOH, TMOJMTHYECKOM  uHpopmaruw,
Manod(p(eKTUBHA IOBCEJAHEBHAs IpAKTUYECKas MAeSITeNbHOCTh. KakaoMy uenoBeKy B CBOEH KH3HHU
INPUXOAMUTCS BBINOJHATH PAacdy€Thl U COCTABJIATH AJITOPUTMBI, HAXOAUTh M MPUMEHATH (HOPMYJIbI, BIAJAETh
NPaKTUYECKUMU TpUEMaMHM T'eOMETPUYECKUX M3MEPeHMH W TOCTPOCHHMH, 4YWTaTh HH(POPMAIHIO,
NpEeACTaBICHHYIO B BUJIE Ta0JIUL], TUarpaMM U rpadukoB, )KUTh B YCIOBHUIX HEONPEAEIEHHOCTU U IOHUMATh
BEPOATHOCTHBIIN XapakTep CIIy4alHbIX COOBITHMA.

OnHOBpPEMEHHO € paclIUpeHueM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oluiecTBe BcE Oosee
BaXHBIM CTAHOBUTCS MaTEMATUYECKUIN CTUJIb MBIIUICHUS, MPOSIBISIIOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKax. B mponecce nM3ydeHHMs MaTeMaTHMKU B apceHal NPUEMOB M METOJOB MBIIUICHUS YEIOBEKa
€CTeCTBEHHBIM 00pa30oM BKIIIOYAIOTCS WHAYKIUS M JEAYKIHs, 0000IIeHne M KOHKpE TH3alus, aHAINU3 U
CHHTE3, KJIacCU(pHKalMg W cUCTeMaTu3alus, adctparupoBaHue U aHajgorus. OOBEKTbl MaTeMaTHYECKHX
yMoO3a KIIIOYEHHUH, NpaBWia HMX KOHCTPYHPOBAHMS PACKPHIBAIOT MEXAaHU3M JIOTMUECKHUX IOCTPOCHMH,
CHOCOOCTBYIOT BbIpaOOTKe yMeHUs (hOpMYITUpOBaTh, 0OOCHOBBIBATh M JJOKA3bIBATh CYKJEHHS, TEM CaMbIM
pPa3BUBAIOT JIOTMYECKOE MBIIUIEHHE. Bemymas ponb NpHHAUICKUT MaTeMaTUke W B (POPMHUPOBAHUH
QITOPUTMHUYECKONM KOMIIOHEHTHI MBIIUICHUSS M BOCIMTAaHUM YMEHMM JEHWCTBOBaTb IO 3aJaHHBIM
aJropuT™MaM, COBEPIIEHCTBOBAaTh M3BECTHBIE M KOHCTPYHMPOBAaTh HOBbIE. B mporecce pemieHus 3amady —
OCHOBOH yueOHOW JesATeIbHOCTH HAa YPOKAaX MaTeMaTUKH — Pa3BUBAIOTCS TAaKXKe TBOpUYECKas M MPUKIIaAHAs
CTOPOHBI MBIIJICHUS.

OOyueHnue MaTemaTuke JAaéT BO3MOYKHOCTh pa3BUBaTh y OOYYAIOUIMXCS TOYHYIO, PAlMOHAIBHYIO H
MHPOPMAaTUBHYIO pedb, YMEHHE OTOMpaTh HauOojiee MOAXOASIINE S3bIKOBbIE, CHMBOJIMYECKUE,
rpaduyeckre cpeicTBa A BBIPAXKEHUs CYXKAECHUIN U HArJISIIHOTO UX MPECTaBICHHUS.

Heo0xo1uMbIM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS O0IIee 3HAKOMCTBO
C METOJaMH IO3HaHUS JCWCTBUTEIBHOCTH, NPEJCTABICHUE O IPEIMETE M METOAaX MaTeMaTHKH, HX
OTIMYUI OT METO/JOB JPYI'MX €CTECTBEHHBIX W TyMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MpPHUMEHEHHUS
MaTeMaTHKH JJIs PELIeHUs HayYHbIX M MPUKIATHBIX 3a/1a4. Takum oOpa3oM, MaTeMaTHYeCKoe 0Opa3oBaHue
BHOCHUT CBOH BKJIaJ B OpMHUpOBaHUE OOIIEH KyJIbTyphl YETIOBEKA.

N3yueHne MaTeMaTUKH TakKe CIOCOOCTBYET ICTETUUYECKOMY BOCIMTAHHIO YEJIOBEKA, TOHUMAHHUIO KPacoThl
U U3SIIECTBA MaTeMaTHYECKUX pAaCCyXJCHUN, BOCHPUATHIO TE€OMETPUYECKUX (OpPM, YCBOEHHUIO HJIEU
CUMMETPUH.

HEJIM 1 OCOBEHHOCTU U3YYEHUA YUEBHOI'O ITPEAMETA

«MATEMATHUKA». 5-9 KIIACCBI



[TpropuTeTHBIMU LIENAMU 00y4EHUSI MaTeMaTUKe B 5—9 Kiaccax sSBISIOTCA:

(¢opMHpOBaHHE LEHTPAIBHBIX MATEeMaTHYECKUX MOHATHHA (YMCIIO, BENMYMHA, TeoMeTpuueckas (urypa,
IepEeMEHHasi, BEpPOATHOCTb, (QYHKIHA), OOECHEeUMBAIOIIUX HPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh
MaTeMaTUYECKOTro 00pa30BaHUs 00yYaroIUXCs;

noJBe/ieHue o0yvaroIuxcs Ha JIOCTYITHOM JJIsl HUX YPOBHE K OCO3HaHMIO B3aUMOCBS3M MaTE€MAaTUKU U
OKpY’KaroIlero Myupa, IOHUMaHHe MaTEMaTUKU KaK YacTH OOIEel KyJIbTyphl YEJIOBEYECTBA;

pa3sBUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH 00yuaromuxcs, Mo3HaBaTEeIbHONH aKTUBHOCTH,
UCCJIEIOBATENbCKUX YMEHUH, KPUTUIHOCTH MBILUICHNUS, HHTEpECAa K U3yUYEHUIO MaTEMaTHKHU;
(dopmupoBanue (YHKIHMOHAJIBHON MaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHHUS pAaclO3HaBaTh HPOSIBIECHUS
MaTeMaTUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEalbHBIX JKU3HEHHBIX CUTyalUsX W IpU
U3YyYCHHUH JPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (hopMyIMpOBaTh
UX Ha fA3bIKE MAaTEMATHUKH U CO3[aBaTh MaTeMaTHUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBI MAaTeMaTU4YECKHI
anmapar Ui pelleHHs NMPaKTUKO-OPHUEHTHUPOBAHHBIX 3ajay, MHTEPIPETUPOBATh U OLICHUBATh MOJIy4YE€HHbIE
pe3yJbTaThl.

OcCHOBHBIE JIMHUU COJIEpXaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna M BeIUMCICHUA», «Anredpa»
(«Anrebpanueckue  BBIpOKEHUS», «YpaBHEHMs U  HepaBeHCTBa»), «Dynkuum», «['eomerpus»
(«I'eomerpuueckue GUrypsl 1 ux cBoiicTBa», «V3MepeHne reoMeTpuuecKuX BEINYMH»), «BeposTHOCTH U
CTaTUCTUKa». JlaH Hble JIMHUM pPa3BUBAIOTCA MApPAJJIENIbHO, KaX/Jas B COOTBETCTBUM C COOCTBEHHOM
JIOTMKOM, OJTHAKO HE HE3aBHCHUMO OJ[HA OT APYroi, a B TECHOM KOHTaKTe U B3aumojeiictuu. Kpome storo,
UX OOBEAUHSIET JOIMUECKas COCTABISAONIAs, TPAAUIIMOHHO NPUCYIIas MaTEMaTUKE W IIPOHU3BIBAIOIIAS BCE
MaTeMaTHYecKue Kypcel U cojepxarenbHble JjuHUM. CdopmynupoBanHoe B DexepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO 00mero oOpa3oBaHusi TpeOOBaHUE «yMETh
ONEepUPOBATh TOHATUAMU: OIpEJeNIeHHe, aKCHoMa, TeopeMa, J0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh
UCTUHHBIC W JIO)KHBIC BBICKA3bIBAHMUS, NMPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U
OTpPHULIAHUS BBICKA3bIBAaHMI» OTHOCUTCA KO BCEM KypcaMm, a (OPMHPOBAHUE JIOTUYECKUX YMEHHUH
pacnpenensercs Mo BceM rojgaM oOydYeHHs Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBanus. CojeprkaHue
o0pa3oBaHMsl, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM ocBoeHMs lIpumepHoii paboueil mporpammsl,
pacrpenenéHHbIM 10 rojgaM oOydYeHHs, CTPYKTypHPOBAaHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM ~ BONpocaM  oOydarolquecs  oOpallaguch  HEOAHOKPATHO, UTOOBl  OBJaJEHHE
MaTeMaTUYECKUMHU MOHATHSMM M HaBBIKAMHU OCYILIECTBIISUIOCH IOCJIEI0BATEIbHO M IOCTYNATEIbHO, C
COOJIFOJICHMEM MPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIIOYAIUCh B OOLIyI0 CHCTEMY
MaTeMaTHUECKUX TIPEACTaBICHUI OOydaromumxcs, pacmupss ©u yrioyonss e€, oOpasys MpodYHbIe
MHOECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O ITPEAMETA «MATEMATUKA» B YUHEBHOM I1JIAHE

B cootBerctBun ¢ ®denepalbHBIM IOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOT'O OOLIEro
o0pa3oBaHMs MaTeMaTHKa SBJISETCS 00sS3aTeNbHBIM MPEIMETOM Ha JIaHHOM ypOBHE oOpazoBanus. B 5—9
KJIaccax y4deOHbIH mpeamer «MareMaTHka» TpaJulMOHHO H3y4daeTcsli B paMKax CIEIYIOUMX Yy4eOHbIX
KypcoB: B 5—6 kimaccax — Kypca «Matemaruka», B 7—9 kiaccax — KypcoB «AunreOpa» (BKIOYas
3JIEMEHTBI CTAaTUCTHKM M Teopuu BeposTHocTe) u «l'eomerpus». Hacrosmieil mporpamMmoil BBOIUTCA
CaMOCTOSITENbHBIN y4eOHBIN Kypc «BeposITHOCTb M CTaTHCTHUKAY.

Hacrosmeit mporpamMmoit npeycMaTpuBaeTCs BblJeJIeHHE B Y4eOHOM IJIaHEe HAa U3y4eHHE MaTeMaTHKH B 5
—6 Kmaccax 5 yueOHBIX YacoB B HEJNIENIO B TEUCHHE KAXKAOro roja o0ydeHus, B 7—9 kiac cax 6 y4eOHbIX
4acoB B HEJIEIIIO B TEUCHHE KaX10T0 rojja 00ydeHus, Bcero 952 yueOHbIX yaca.

TemaTndeckoe TUIaHUPOBAHKUE YUEOHBIX KypCOB M PEKOMEH/IyeMOe paciipeesieHue yueOHOro BpeMeHH s
U3yUYCHHsI OTAEIBHBIX TEM, NPEITI0KEHHbIE B HACTOALICH MporpamMme, HaJlo paccMaTpuBaTh Kak IpUMEpPHBIE
OpPUEHTHPHI B MOMOIIL COCTaBUTENIO aBTOPCKOW paboueill mporpamMMmsbl U MPEXkAE BCEro yUUTEN0. ABTOp
paboueil mporpaMmbl BIIPaBe YBEIMUUTbh WM YMEHBLIUTH MPEUIOKEHHOE YHCIIO YYeOHBIX YacOB Ha TEMY,
9TOOBI YITYyOMTBCS B TEMaTHKy, OoJjiee 3aMHTEPECOBABIIYI0 YUYCHHWKOB, WM HAlpaBUTh YCHIIUS Ha
npeoJlojieHue 3aTpyAHeHui. [lomycTuMo Takxke JoKaJIbHOE MepepacipeieiieHue U MepecTaHOBKa 3JIEMEHTOB
COJepKaHUsl BHYTPU JAHHOTO Kiacca. KoimuecTBO MpoBEpOYHBIX paboT (TeMaTHYeCKHid M UTOTOBBIN
KOHTPOJIb Ka4eCTBA YCBOEHHs yU4eOHOro MaTepHasa) U UX TUM (CaMOCTOSITEIbHbIE U KOHTPOJIbHbBIE PAOOTHI,
TECTBl) OCTAIOT CS Ha YCMOTpeHHe yuuTens. Takke yduTenb BIPABE YBEJIWYUTh WM YMEHBUIUTH YUCIIO
yuyeOHbIX uvacoB, OTBeIEHHbIX B IlpumepHoil paboueil mnporpamMme Ha 0000LIeHHE, MOBTOPEHHE,
CUCTEMATH3alMI0 3HaHUM oOywarommxcsi. EIUHCTBEHHBIM, HO NPHUHLMIINAIBHO BaXXHBIM KpPUTEpPHUEM,
ABIISIETCS JOCTHXKEHHE PE3yIbTaTOB 00yUeHHsl, yKa3aHHbBIX B HACTOSIIEH Mporpamme.



ITJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A YUEBHOI'O ITPEJIMETA «MATEMATUKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue y4yeOHOrO npeamera «MartemaThka» JOHKHO 0O0eCrieunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
obmiero 00pa3oBaHUS CICAYIONIMX JUYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX 00pa30oBaTeIbHBIX
pE3yIbTaTOB:

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHMSI MIPOrPaMMbl y4eOHOTO IpeaMeTa «MaTreMaTukay XapakTepu3yrTCs:
[TarpuoTHyeckoe BOCIUTaHKE:

MIPOSIBJICHHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKOW MAaTeMaTHKH, [ICHHOCTHBIM OTHOIICHHUEM
K JIOCTH)KCHUSIM POCCHMCKMX MAaTEMATHKOB M POCCHICKOW MAaTEMAaTHYECKOW IIKOJIbI, K MC IMOJIb30BAHUIO
ATUX JIOCTHKCHUH B JPYTUX HayKax W MPUKIAAHBIX chepax.

I'paxxnanckoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pEaU3allik €ro IMpaB, MPEACTABICHHEM O
MaTEeMAaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHHM, TPOIEAYP TPaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI M Tp.); TOTOBHOCTHIO K OOCYXKIEHHIO ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHUEM JIOCTIDKCHHM HAayKH, OCO3HAHHEM BaXKHOCTH MOPAJTbHO-3TUYECKHUX
MIPUHITUTIOB B JCATEIHHOCTH YUEHOTO.

TpynoBoe BociMTaHUE:

YCTAaHOBKOH Ha aKTHBHOE YYaCTHE B PEIICHUM TMPAKTUYCCKUX 3aJad MATEeMaTHYECKOW HaIpaBJICHHOCTH,
OCO3HaHUEM BAXKHOCTH MATEMaTUYECKOrOo OO0pa3oBaHUs Ha MPOTSHDKEHUM BCEW KU3HMU IS YCHEIIHON
npoeCCHOHANILHON JICSITEIBHOCTA W pPa3BUTHEM HEOOXOJMMBIX YMEHHH,; OCO3HAaHHBIM BBIOOPDOM U
MOCTPOCHUEM WHIUBUAYATbHOW TPACKTOPUH 0Opa3oBaHUS W KU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOITMOHAILBHOMY W ACTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad,
pelIeHu, paccy ) AeHUI; yMEHUIO BUJIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYyYHOTO MTO3HAHHUS:

OpUEHTAllMe B JIEATELHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI M OOIIECTBA, TOHUMAHUEM MaTeMaTHYEeCKOW HAyKH Kak
cdepbl YeIOBEUSCKOM NIEATEIBHOCTH, JTAloB €€ pPa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS IMBUIH3AIINH,
OBJIQJICHMEM S3BIKOM MATEMAaTHKH W MAaTeMaTHYeCKOW KyJbTYPOW KakK CpEJICTBOM IIO3HAHHWS MUPa;
OBJIQJICHHEM MPOCTEHIIIMMHU HAaBBIKAMH MCCIICIOBATEIBCKOMN JACSITEIIbHOCTH.

®dusnueckoe BOCUTaHKUE, (POPMUPOBAHUE KYJIBTYPHI 3I0POBBS U SMOIIMOHAILHOTO OJIArOTOTyIHsl:
TOTOBHOCTHIO TPUMEHSTh MaTeMaTHYECKHWE 3HAHMS B MHTEPECAaX CBOErO 3JI0POBbS, BEACHUS 30POBOTO
o0Opa3za xu3HU (370pOBOE MUTAHKUE, COATAHCHPOBAHHBIM PEKUM 3aHATHI M OTIbIXA, PETyisapHas pu3ndeckas
aAKTUBHOCTH); COPMUPOBAHHOCTHIO HaBBbIKa pediekcru, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY W TaKOTO
JKe TIpaBa JAPYroro 4ejaoBeKa.

DKOJIOrMYECKOE BOCITHTAHHE:

OpHUCHTAllMe Ha TPUMEHEHHWE MAaTeMaTHYCeCKUX 3HAHWWM I pelieHUs 3a7ad B 00JIACTH COXPaHHOCTH
OKPY>KaIoIIeH CpeJibl, TUITAHUPOBAHUS TTOCTYIIKOB M OIICHKU MX BO3MOKHBIX TOCIIEJICTBUN JIJIsi OKpYKaroen
CpeJbl; OCO3HAHUEM TJIO0ABHOTO XapaKTepa IKOJIOTHIYECKUX MPOOJIeM U ITyTeH UX pEIIcHUS.

JIuuHOCTHBIE pe3yibTaThl, OOECIEYUBAIOIINE AaNTaIMI0 OOYyYAIOMIETOCs K H3MEHSIOMIMMCS YCIOBUSM
COIMAJIbHOW U MPUPOTHON CPEIbI:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOMPEAEIEHHOCTH, MOBHIIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU
yepe3 MPaKTUYECKYIO JIeATeIbHOCTh, B TOM YHCJIE YMEHHE YUYUThCA y APYTHX JIIOJed, MpHOOpeTaTh B
COBMECTHOM JCSTEIIbHOCTH HOBBIE 3HAHHUS, HABBIKM M KOMIIETEHIIUHU U3 OMBITA IPYTUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWHA, B TOM 4YHCIE (GOPMYIHPOBATH HJACH, IOHSITHS,
TUMOTe3bl 00 O00BEKTaXx M SBJICHHUSX, B TOM YHCJIEC paHee HE U3BECTHBIX, OCO3HABATh JE(UITUTHI
COOCTBEHHBIX 3HAHMI M KOMIIETCHTHOCTEH, TIJIAaHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMMATh CTPECCOBYIO CHUTYallUI0 KaK BBHI3OB,
TpeOYIOIMA KOHTPMEP, KOPPEKTHPOBAaTh IPHHHMAEMbIE PEIICHHS | JCUCTBHUSA, (OPMYIUPOBATh H
OIICHUBATh PUCKU W MOCJICICTBUS, JOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VJIbTATHI

MeranpeaMeTHple  pe3yJdbTaThl  OCBOCHHS ~ MPOTpamMMbl  ydueOHOoro  mpenmera  «MartemaTtukay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHHBEPCAIBHBIMUA T03HABATEIBHBIMHM JCHCTBUSAMH, YHHBEPCATIbHBIMU



KOMMYHHUKATHUBHBIMU JCHCTBUSMH U YHUBEPCATHHBIMU PETYISTUBHBIMU JCHCTBUSIMH.

YHuBepcalbHbIC TMO3HABATEIbHBIC JEHCTBUS oOecreunBarOT (OPMUPOBAHHWE O0a30BBIX KOTHHTHUBHBIX
MpoIeccCOB o0yuaromuxcs (OCBOCHHE METOAOB MO3HAHUS OKPY’KAIOIIEro MHUpa; MPUMEHEHHE JTOTUYECKUX,
UCCIICJIOBATEIILCKUX OTEpaInii, yMeHHI paboTath ¢ nHpOopMaIuei).

ba3oBble nornyeckue AeUCTBUS:

BBISBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUH
MEXJy MOHSATUSMU; (OPMYJIHUPOBATH OMNPEICNICHUs TMOHSTHUN; yCTaHABIUBATH CYIIECTBEHHBIH MpPHU3HAK
KJIaCCU(UKAIIUU, OCHOBAHWUSI JIJIs1 0OOOIICHUS U CPABHCHHUS, KPUTSPUHU TTPOBOJMMOTO aHAIIN3A;
BOCIPUHUMATh, (OPMYIUPOBATH W MPEOOpPa3OBbIBATh CYXKACHHS: YTBEPAUTEIbHBIE U OTpHUIATEIbHBIC,
eIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

BBISBJISITH MaTEeMaTHMYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TpOTHBOpeuHss B ¢akrax, HaHHBIX,
HAONIOJICHUSIX W YTBEPXKJACHUAX; Tpe/ylaraTh KPHUTEPUHM JUIS  BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEYUMIA;

JIeNIaTh BBIBOJIBI C WCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX YMO3AKITIOUCHHIA,
YMO3aKJIIOUEeHUH M0 aHATIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKIACHUN (MPSMBIE W OT MPOTHUBHOTO), MPOBOIHTH
CaMOCTOSITENIbHO HECIIOKHBIE J0Ka3aTebCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTpAaUBaTh apryMEHTalIUIo,
MIPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOUpaTh crmoco0 permieHus: y4eOHOW 3amayM (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB PEIICHHS, BBHIOMPATH
HanboJIee MOAXOISAIINN ¢ yIETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble nccnenoBaTenbcKue 1eHCTBUS:

UCTIONB30BaTh BOMPOCHl KAaK WCCIICOBATEIBCKANA HWHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH BOMIPOCHI,
dukcupyrome MNpOTUBOpPE uHe, MpoOJIeMy, CaMOCTOSATENbHO YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINI0, MHEHHE,

NPOBOJAUTH IO CaMOCTOSITENIFHO COCTABIIEHHOMY TIUIaHY HECJIOXKHBIA OKCIEPUMEHT, HeOOJbIIoe
UCCIICJIOBAaHUE [0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTECH OOBEKTOB
MEXIy COOOM;

CaMOCTOSTENILHO (POPMYITUPOBATH OOOOIICHHUS W BBIBOJBLI MO Pe3yJibTaTaM IMPOBEIEHHOTO HAOIIOICHUSA,
UCCJIEJIOBAHMS, OIICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJAOB U 0000 IICHMIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAaK)KE BBIABUTATH MPEANOIOKCHHSI O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSX.

Pabora ¢ uadpopmarmeii:

BBISIBJISITh HEJJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIIMH, JAHHBIX, HEOOXOJUMBIX JIJISl pEUIeHUs 3a/1a4H;
BBIOMpaTh, AaHATM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIIPETHPOBATh MH(DOPMAIMIO PA3THMYHBIX BUIOB U
dbopM npencTaBieHus;

BEIOMpaTh (OpMy TpEACTaBICHUS WH(MOOPMANMA W WUIIOCTPUPOBATH pEIIaeMbIe 3aJauyd  CXEMAaMH,
JTuarpaMMamu, WHOM rpadukoil 1 uX KOMOMHAIIMSMU,

OIICHUBATh HAJIEKHOCTh HH(DOPMAIIMH TI0 KPUTEPHSIM, TIPEIOKEHHBIM YUUTETIEM WIH CHOPMYITUPOBAHHBIM
CaMOCTOSITENILHO.

YHuBepcabHble KOMMYHHKATHBHBIC JICHCTBUS 00CCTICUMBAIOT COPMUPOBAHHOCTHh COIMATBLHBIX HABBHIKOB
oOydJaromuxcs.

OO6meHue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKIIEHUS B COOTBETCTBHH C YCIOBUSMHU M IIENSIMU OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pellIeHus 3ajaui, KOMMEHTHPOBATh MOJIYYEHHBIN pPe3ysIbTar;

B XO7Ic 0OCYXJICHHUS 33J]aBaTh BOMPOCHI TI0 CYMIECTBY OOCYKIaeMOU TEeMBbI, MPOOJIEMEBI, pelIaeMoi 3a/1a4w,
BBICKA3bIBaTh UJEH, HAIICJICHHbIE HAa TIOUCK PEIICHHUS; COMTOCTABISATh CBOU CYXKICHUS C CYXKACHUSIMU IPYTHX
YYaCTHUKOB JUAJIOTa, OOHApY)KWBaTh pa3MuUe W CXOACTBO TMIO3UIUH; B KOPPEKTHOH (dopme
dbopMynupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

NPEJICTABISITh PE3yIbTAThl PEIICHUS 3aJa4d, SKCIICPUMEHTA, HCCICIOBAHUS, MPOEKTa; CAMOCTOSTEIHHO
BbIOUpaTh POpMAT BBICTYIJICHHSI C YUETOM 33/1a4 MPE3eHTAlMU U 0COOCHHOCTEN ayIUTOPUH.
CoTpyaHUYECTBO:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBHUIYAIbHON paOOTHI MPH pElIeHUH Y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

OPUHUMATh 1eJdb COBMECTHOM JEATeIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl,



pacnpeaensTh BUAbl paboT, JOTOBapUBATHCSA, 00CYXAATh MPOIECC U pe3yNbTaT padoThl; 00001IaTh MHEHHUS
HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0O0CYXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI U JP.);
BBITIOJHATh CBOIO YacTh PAa0OTHl M KOOPIAWHHPOBATH CBOW JICUCTBUS C JPYTHMH WICHAMHU KOMAH/IBI,
OILICHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM yUYACTHUKAMU
B3aMMO/ICHCTBUS.

YHuBepcanbHble PETYISTUBHBIC JEUCTBUS 00ecrneuynBaoT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK H
YKU3HEHHBIX HABBIKOB JIMYHOCTH.

CamMoopranuzanusi:

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, AJITOPUTM PEIICHHS 33]auu (WM €ro Y4acTh), BBIOMpATh CIIOCO0 penieHus
¢ y4€TOM HMEIOIUX CA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBATH
BapHUaHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaIIHK.

CaMOKOHTpPOJIb:

BJIAJIETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA MpoIlecca M pe3ysbTaTa pelIeHHs MaTeMaTHYeCKOU
3a/1a4u;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TpPH PEIICHUHM 3a/1a4l, BHOCUTH KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAMICHHBIX OIINOOK, BBHISIBICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YJIbTATA JEATCILHOCTH TIOCTABICHHOMN 1IEH M YCIIOBHSIM, OOBSICHSITD TIPUIHHBI
JOCTHKEHHSI UM HEIOCTIDKEHUS eI, HaXOAUTh OIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3YJIbTATBI
[IpenmetHbie pe3ynbTaThl ocBoeHUs lIpuMepHOi paboyeil mporpaMMbl IO MaTeMaTUKE MPEACTABIEHBI IO
rogaM oOy4yeHHs B CIEIYIOLIMX pa3zesax MporpaMMbl B PaMKax OTIENBHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematuka», B 7—9 kiaccax — KypcoB
«Anrebpay, «I'eomerpus», «BeposTHOCTb U CTATUCTHUKAY.
PasBurHe 7nOrMYeCKMX IIPEACTABICHUM M HABBIKOB JIOTMYECKOTO MBIIUICHUS OCYIIECTBIAECTCS Ha
NPOTSKEHUM BCEX JIET 0Oy4eHHUs] B OCHOBHOM IIKOJIE B paMKaX BCEX Ha3BaHHBIX KypcoB. [Ipenmomnaraercs,
YTO BBIIYCKHUK OCHOBHOM WIKOJIBI CMOXKET CTPOMTH BBICKa3bIBaHHWS W OTPULAHUS BBICKA3bIBAHMIA,
pacrno3HaBaTh WUCTHUHHBIE M JIOKHBIE BBICKA3bIBaHUS, NPUBOAUTH NPUMEPBI U KOHTPIPUMEPHI, OBIAAEET
MOHATUSMU: OIIPEICIICHUE, aKCHOMa, TEOpeMa, J0Ka3aTelIbCTBO — M HAYYHUTCA HMCIHOJb30BaTh UX IIPU
BBINOJIHEHUH YUEOHBIX M BHEYUEOHBIX 3a/1a4.

PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA

«MATEMATUKA». 5-6 KIIACCbI

HEJIN U3YYEHMA YVYEBHOI'O KYPCA
[TpropuTeTHBIMU 1IENAMHU 00yUEHUsI MaTeMaTHKe B 5—O6 Kjlaccax sIBJISIOTCS:
npooJKeHne (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (YHCIO, BEIMYMHA, TEOMETpUYecKas
¢urypa), obOecneuumBarOIIUX MPEEMCTBEHHOCTh U HNEPCHEKTHMBHOCTh MAaTEMaTHYEeCKOro oOpa3oBaHUs
00yyJaromuxcs;
pa3BUTHE MHTEUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydaroluxcsi, MO3HaBaTeIbHON aKTUBHOCTH,
HCCIIEI0BATEIbCKUX YMEHUN, HHTEpECa K U3YYEHUIO MATEMATHKU;
noJBe/ieHue o0yvaroIuxcsd Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HaHMIO B3aUMOCBS3M MaTE€MAaTUKU U
OKPY’KaIOIIIEero MUpA;
(dopmupoBaHue (PyHKIIMOHAIBHOW MaTeMaTHUECKOW IpaMOTHOCTH: YMEHHUS paclo3HaBaTh MaTeMaTHUECKUe
O00BEKTHl B pealbHBIX JKU3HEHHBIX CUTYallUAX, IPUMEHATh OCBOCHHBIE YMEHMS AJIsl PELICHUS MPaKTUKO-
OPUEHTHPOBAHHBIX 3aJa4, HHTEPIPETUPOBATh NOJYyUYEHHBIE PE3YJIBTAThl U OLECHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYalLUH.
OcCHOBHBIE JIMHUY COJEPKaHUS Kypca MaTeMaTHKH B 5—6 kiiaccax — apudMeTHyecKkas 1 reoMeTpudeckas,
KOTOpBIE Pa3BUBAIOTCS MMApAJJICNIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAaKO, HE
HE3aBUCUMO OJHA OT JIPYrod, a B TECHOM KOHTAaKTE M B3aMMOJECHCTBUM. Takke B Kypce NPOMCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU alreOpbl U ONUCATEIbHON CTATUCTUKH.
N3yuenne apudMeTudyeckoro marepuana HauyMHAeTcs CO CHUCTeMaTH3alliM M pa3BUTHA 3HAaHUU O
HATypaJbHbIX YMCIIAX, OJYYEHHBIX B HAYAJIBHOU MIKOJE. [Ipy 3TOM COBEPIIEHCTBOBAaHUE BBIYUCIUTEIBHON
TEXHUKH U (OPMHUPOBAHME HOBBIX TEOPETHUYECKMX 3HAHUI COYETaeTcs C pPa3BUTHEM BBIYUCIMTEIBHOM
KyJIbTYpbl, B YaCTHOCTH C OOY4YEHHEM TMpPOCTCHIINM TpuéMaM TPUKUAKH W OICHKH pe3yJIbTaToB
BBIUMCICHUNA. VM3ydeHHe HaTypalbHBIX YHUCENl MPOJOJDKAeTcs B 6 Kilacce 3HAKOMCTBOM C HadaJbHBIMHU



MOHATUSAMU TEOPHUH JIETUMOCTH.
Jlpyroii kpymHBIH OJIOK B CcOXEpKaHWU apuUPMETHUECKOH IUHUM — 3T0 aApobu. Hagamo wusydeHus
OOBIKHOBEHHBIX U JECSITHUYHBIX IpOo0eil OTHEeCEHO K 5 Kiiaccy. DTO MepBbIil ATalm B OCBOCHUHU JIpo0eH, Koraa
MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJI€IMH, TOHATUSMU TeMbl. [Ipu 3TOM paccmorpenue
OOBIKHOBEHHBIX Jpo0eil B TMOJTHOM O00bEME TNPEIIeCTBYeT W3YYCHHUIO JECATHUYHBIX JpoOel, dYTo
1[E€JI€CO00Pa3HO C TOYKM 3pPEHUS JIOTUKUA H3JI0KEHUS YHMCIOBOM JIMHUM, KOT/a NpaBWia JCUCTBUN C
JNECATUUYHBIMH JIPOOSIMH MOXHO OOOCHOBAaTh YK€ WM3BECTHBIMHU aTOPUTMAMH BBITIOIHEHUS JCUCTBUN C
OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACIIUPUT BO3MOKHOCTH IS
MOHUMaHUs 00yYaroIMMHUCS MPUKIAJTHOTO MPUMEHEHHUSI HOBOM 3aITUCH TPU U3YYEHHUH JIPYTUX MPEAMETOB U
P MPAKTUYECKOM HCTONb30BaHuu. K 6 ki1accy OTHECEH BTOpOM ATal B U3yUCHHUH JAPOOEH, Iie MPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPaBHEHUS M MpeoOpa3oBaHus ApoOel, 0CBOGHHUE HOBBIX BBIUMCIUTEIHHBIX
QITOPUTMOB, OTTAUYMBAHUE TEXHUKHU BBIYUCIICHHM, B TOM YHUCJIE 3HAUYEHUM BBIpAXKECHHH, COACpKAIIUX U
OOBIKHOBEHHbBIE, U JCCSITHUYHBIE IPOOH, YCTAaHOBJICHHWE CBS3€M MEXAy HHMH, PAcCMOTpeHHE NpUEMOB
pelieHus 3a1a4 Ha Jpoou. B Havane 6 kiacca MpOMCXOANUT 3HAKOMCTBO C ITOHSTHEM IIPOLIEHTA.
Oco0eHHOCThIO M3YYEHHUS TOJOKUTEIbHBIX M OTPUIATEIBHBIX YHCEI SIBISIETCA TO, YTO OHU TaKXKe MOTYT
paccMaTpuBaThbCsl B HECKOJIBKO 3TamoB. B 6 kiacce B Hauane usydeHuss Tembl «llonoxutenbHbie U
OTpULIATENIbHBIE 4YHCIIa» BblAENseTCsS mnoarema «llemble yucna», B paMkKax KOTOPOM 3HAKOMCTBO C
OTPULIATETLHBIMU YHCIIAMU U JIEUCTBUSIMHU C TIOJIOKUTEIIBHBIMUA U OTPUIIATETLHBIMU YUCIIAMH MPOUCXOIUT
Ha OCHOBE COJEPKATEIbHOTO IMOAXO0JAa. JTO IMO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH YUalIUXCs
MPAKTUYECKU CO BCEMH OCHOBHBIMHU TOHSTHSIMHU TE€Mbl, B TOM YHCJIE€ W C MpaBWIaMH 3HAKOB IMpHU
BBITIOJTHEHUH apU(PMETHUECKUX NeHcTBUil. V3ydeHHne palMoOHANbHBIX YHCEN Ha ATOM HE 3aKOHYHUTCS, a
OyZeT IpOAOIIKEHO B Kypce anredpsl 7 Kiacca, YTO CTaHET CIEAYIOUIMM IPOXOJ0M BCEX MPUHIMIHAIBHBIX
BOIPOCOB, TEM CaMbIM pa3felieHue TPyJIHOCTeH o0jerdaeT BOCHPHUATHE MaTepHala, a paclpeneieHHe BO
BPEMEHH CITOCOOCTBYET MPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

[Tpu oOydeHHMH pEIIEHHI0 TEKCTOBBIX 3aJad B 5—6 Kjaccax HCMONb3YIOTCS apupMeTHUeCKUe MPUEMBI
pemeHusi. TexcToBble 3ajauM, pelraeMbie MPU OTPAOOTKE BHIUUCIUTEIBHBIX HABBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 3a/lauyM CIEAYIOIIUX BHUJIOB: 33JauMd Ha JBUKEHHE, HA YacTH, Ha TMOKYIKH, HA paboTy U
MIPOU3BOUTEIHLHOCTD, HA TIPOICHTHI, HA OTHOMICHUS U mpornopiuu. Kpome Toro, o0yuaroniiecsi 3HaKOMSITCS
c mpuéMamH pelIeHus 3aJay nepedbopoM BO3MOXKHBIX BapUAHTOB, ydarcs paboTaTh ¢ HH(OpMalueH,
NpEeACTaBICHHON B (hopMe TaOIIUI] U THArPaMM.

B IIpumepHoii paGoueil mporpamMMe MpeaycMOTpeHo (HOpMUpOBaHHE MPOMEIEBTUYECKUX aIreOpandecKux
MpeACTaBIeHU. bykBa Kak CHMMBOJ HEKOTOPOIO YKCJIA B 3aBUCUMOCTH OT MAaTEMAaTHYECKOIO0 KOHTEKCTa
BBOJHTCS MOCTENEHHO. byKBeHHass CUMBOJIMKA IIUPOKO HCMOJIB3YeTCs MPEKIEe BCETo Ui 3alMUCH OOIINX
YTBEPKACHUNA ¥ TIPEUIOKCHUM, (OpPMyJ, B YACTHOCTH ISl BBIYHCICHUS TCOMETPHUYECKUX BEJIMYMH, B
KAueCTBE «3aMECTUTEIISD YUCIA.

B kypce «MatemaTuku» 5—6 KJ1acCOB Mpe/ICTaBIICHA HArJIsAHAs T€OMETpHs, HallpaBJeHHAsl Ha Pa3BUTHE
00pa3HOro MBIIUIEHUS, TIPOCTPAHCTBEHHOTO BOOOpaXeHHsI, U300pa3UTENbHBIX YMEHHUH. DTO Ba)KHBIN ATal B
W3YUYECHUU TE€OMETPUHU, KOTOPBIM OCYIIECTBISETCS Ha HArJSAIHO-NPAKTUYECKOM YPOBHE, OMHUPAECTCS HA
HarJIsAHO-00pa3HOe MBIIIIEHHEe o0yvaronuxcs. bonbias poib OTBOAUTCS MPAKTHUECKOW AESTeThbHOCTH,
OTIBITY, DKCHEPUMEHTY, MOACIUpPOBaHUI0. OOyJaronmecss 3HaKOMSTCS ¢ T€OMETPUUYECKUMH (PUTypamMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HMX NPOCTEHIIMMHU KOHPUTYypalusMH, ydaTcsi H300pakaTh UX Ha
HEJIMHOBAaHHOW M KJIeT4aToil Oymare, paccMaTpHBarOT UX IMpOCTEHIINE CBOMCTBA. B mponecce usyueHus
HATJSAHOW T€OMETPUHN 3HAHUS, MOJTYYeHHbIE O0yUYaIOIMMUC B HAYAIBHOM IIIKOJIE, CUCTEMATU3UPYIOTCS U
PpaCHIMPSFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEEHOM I1JIAHE

CornacHo ydeOHOMY IUlaHYy B 5—6 Kilaccax M3y4aeTcsi MHTETPUPOBAHHBIA mnpeamer «MaTeMaTukay,
KOTOPBIM BKJIIOYAET apu(PMETUUECKUN MaTepual M HarJSIHYI0 TE€OMETPHIO, a TakXkKe IMPOIeJIeBTUIYECKUE
CBE/ICHUS U3 anreOphl, HIEMEHTHI JIOTHMKH U HayaJla OlU CaTelbHOM CTaTUCTHUKU.

VY4eOHbIi TUIaH Ha U3yYCHHE MAaTEeMaTHKU B 5—6 Kilaccax OTBOJUT HE MEHee 5 y4eOHBIX YacOB B HEJEIIO B
TEUEHHUEe KaKA0ro roja ooy4yeHus, Bcero He MeHee 340 yueOHbIX 4acoB.

COIEPXXAHUE YYEBHOI'O KYPCA (ITO TOJIAM OBYUYEHU )
5 KJacc
HatypanbHble ynciia u HyJIb



HatypansHoe uncio. Psaa HatypaneHbix uncen. Yucno 0. M300paxeHne HaTypajdbHBIX YUCEN TOYKaMH Ha
KOOPAMHATHOM (YUCIIOBOM) MIPSIMOH.

[To3unmoHHas cuctema cuucieHus. PumMckas Hymepanus Kak IpUMeEpP HEMO3ULMOHHON CUCTEMBbI CUUCIICHUS.
JlecsTuuHas cucTeMa CUMCIICHUS.

CpaBHEeHHE HaTypalbHbIX 4YHCEJ, CpaBHEHHME HaTypalbHbIX uucel ¢ HyléM. CrocoObl cpaBHEHHS.
OxpyrieHue HaTypalbHbIX YUCEIL.

CrnoxeHne HaTypaJbHBIX YHCEN; CBONCTBO HyJI NpU CIOXEHMU. BbluMraHue kak jaelicTBue, oOpaTHOE
CIIOKEHMIO. YMHOKEHHE HaTypalbHBIX UMCEN; CBOWCTBA HYJIS U €IUHMIIBI IPU YMHOXKEHUH. JleneHue kak
neiictBue, oOpatHOoe YMHOXKeHHMI0. KOMIOHEHThI AeHCTBHM, CBs3b Mexay HumH. lIpoBepka pesynbraTa
apupmeTryeckoro aedcTBus. llepemecTUTeNnbHOE M COYETATENTbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS H
YMHOXXEHUS, paclpeleINTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanne OykB Juist 0003HAYCHHST HEM3BECTHOTO KOMIIOHEHTA M 3alMCH CBOMCTB apH(METHUECKUX
IEUCTBUMN.

Jenutenun M KpaTHbIE YHUCIa, pa3joKeHUe Ha MHOxuTenu. IIpoctelie n cocraBHble uncia. IlpusHaku
JenuMocTu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CreneHsb ¢ HaTypaJbHBIM MTOKa3aTeNEeM. 3allkCh YMCIa B BUJE CYMMBI Pa3psiIHbIX CIaraéMblXx.

YucnoBoe BelpakeHHE. BpluncieHne 3Ha4EHWM YHMCIOBBIX BBIPAKECHUM; MOPSAOK BBIOJHEHMS JCHCTBUIA.
Hcnonb30Banne npu BHIYMCICHUSIX EPEMECTUTENBLHOIO U COYETATEIIBHOIO CBOMCTB (3aKOHOB) CIOXEHUS U
YMHOXEHUS, PaCIPEAECIUTEIBHOIO CBOMCTBA YMHOKEHUS.

Hpobu

IIpencraBiaenue o npobu Kak crnocobe 3amucH 4acTH BelMYMHbI. OObIKHOBEHHBIE J1poOu. IIpaBmiibHBIE M
HempaBWIbHBIe IpoOu. CMmemaHHas IpoOb; MpeACTaBIeHHE CMEUIAHHOW IpoOHM B BHJE HENPaBHIbHON
IpoOu W BbIENEHUE LEJNIOM YacTH 4uclla U3 HeNmpaBWIbHOM apobu. M3o0paxeHue npolelt Toukamu Ha
yucioBo mpsMoil. OcHoBHoe cBoiicTBO apodu. Coxpaimienue apodei. [IpuBeaeHue npodu K HOBOMY
3HameHaTeno. CpaBHEHHE JpoOei.

CrnoxeHue U BBIYUTaHUE poOeld. YMHOKEHHE U JiefieHrne qpo0eii; B3auMHO-00paTHbIe 1poou. Haxoxaenue
YacTH LIEJIOTr0 U LEJIOTO 10 €ro 4acTH.

Hecsatuunas 3anuck npob6eil. IlpeacraBnenue aecaTHyHOW poOM B BHIE OOBIKHOBEHHOH. M300pakeHne
JECATUYHBIX IPOOEeH ToOuKaMH Ha YUCIIOBOM mpsiMoi. CpaBHEHHUE ECSITHUHBIX TPOOCH.

Apudmernueckue NeHCTBUA ¢ AeCATHUYHBIMU Apo0siMu. OKpyTIeHHE AECATUUHBIX IPOOCH.

Pemenne TekcTOBBIX 3a1a4

Pemenne TekcToBBIX 3ama4 apudmeTHueckuM crocobom. Pemenwe normdeckux 3amad. Pemenue 3amadg
nepebopoM BCeX BOZMOXKHBIX BapuaHTOB. Vcrosb30BaHKe NpU peIIEHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenue 3amau, copepammx 3aBUCHMOCTH, CBSA3BIBAIOIINME BEIWYMHBI: CKOPOCTb, BpPEMS, PAaCCTOSHUE;
IIeHa, KOJUYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHHs: Macchl, 00bEMa, IIEHbI; PAcCTOSIHUSA, BPEMEHH,
ckopocTH. CBSI3b MEXAY €AMHULIAMU U3MEPEHMSI KaXK10M BETMUHMHBI.

Perienne OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenue TaHHBIX B BUAE TAOJIUL, CTOIOYATHIX JUArpaMM.

Harnsannas reomerpus

Harnanuele npencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, HpsMas, OTPE30K, JydY, Yroj, JIOMaHasd,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0J. [IpsiMOi, OCTpBIi, TynOW U pa3BEPHYTHIN yTJIbL.

JnuHa oTpeska, METPUYECKUE €IMHULBI JIMHBL. [JIMHA JTOMAaHOMU, IEpUMETP MHOTOYroJibHUKA. 3Mepenue
Y TIOCTPOEHUE YIJIOB C IIOMOILBIO TPAHCIIOPTHUPA.

Harnsaneie mpencraBneHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; TPSMOYTOJBHHUK, KBaJparT;
TPEYTOJIbHUK, O PAaBEHCTBE (UTYD.

N3obpakenue ¢puryp, B TOM yucie Ha kieTdyaToi Oymare. [loctpoenue kKoHpUrypanmii U3 yacteil mpsiMoi,
OKpY’KHOCTM Ha HEJIMHOBaHHOM WM wierdatoi Oymare. lcrnonb3oBaHue CBOMCTB CTOpPOH U YIJIOB
IpsIMOYTOJIbHHKA, KBaJpaTa.

[Tnomaap NpsIMOYroJbHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 IPSMOYTOJIbHUKOB, B TOM 4HCiIe QUryp,
n300paXEHHBIX Ha KJeTdyaTo Oymare. EMuHUIBI M3MEpEHUs TTOIAIH.

Harnsanele npeacraBieHuss O TNPOCTPAHCTBEHHBIX (PUrypax: MNpsIMOYTOJbHBIN Mapajiesnenunesn, Kyo,
MHOTOTpaHHUKH. M300pa’keHre NpPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTkM Kyba M mapaiienenuresa.
Co3nanue Mozeneit MHOrorpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U JIP.).

O06BEM psAMOYTOIBHOTO Napaienenumnesa, Kyoa. Enquaniier namMepenus oobpéma.
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Harypanbnblie yncia

Apudmernueckue neMcTBUS ¢ MHOTO3HAUYHBIMU HaTYpaJbHBIMU YHCIaMU. UHCIIOBBIE BBIPAKEHUS, TOPSAIOK
NEeHCTBUM, HCMoNb30BaHME CKOOOK. lcmosnbp3oBaHMe MpuM  BBIYMCICHHUSX IEPEMECTUTEIBHOIO H
COUETATEJIbHOTO CBOMCTB CJIOXKEHUS M YMHOXKEHHS, PpaCHpPEIEIUTEIbHOIO CBOMCTBA YMHOXCHHS.
OxpyrieHue HaTypalbHbIX YUCEIL.

Jlenutenu ¥ KpaTHbIE YMCIIA; HAUOOJIBIIMKA OOLIMI J1eNnuTeNlb U HauMeHbllee olliee kpaTHoe. JlennumocTth
CYMMBI U Npou3BeeHUsl. [leieHne ¢ OCTaTKOM.

Hpobu

OObIKHOBEHHAas JIpoOb, OCHOBHOE CBOMCTBO ApoOHU, cokpaieHue apodeil. CpaBHEHHE U YNOPSAJOUYMBaHUE
npoOeii. Pemenne 3agau Ha HaXOXJEHHE YacTH OT LIEJOr0 M LEJO0ro mo ero 4actu. J[poGHoe yucio Kak
pesynbrar nenenus. [IpencraBieHue AeCATUIHONW TpOOM B BHJIE OOBIKHOBEHHOW IPOOM M BO3MOXKHOCTH
NpeCTaBICHNUsT OOBIKHOBEHHOM ApOOM B BHJIE JNECATUYHOM. JlecaTMuHbIe IpoOM M MeTpUyecKas cUcTeMa
Mep. ApudpmeTndeckre AeCTBUS U YHCIOBbIE BEIPAKECHUS C OOBIKHOBEHHBIMHU M JIECSITUYHBIME JPOOSIMHU.
OtHomenue. JleneHue B JaHHOM OTHOLIeHHMH. Macmrad, npomnopuus. IIpumenenue mnponopuuii npu
pelIeHnH 3a1au.

[TonssTne npoueHTa. BblunMciaeHue NMpoLEHTa OT BEJIWYMHBI M BEJIWYMHBI 10 €€ MPOLEHTY. BripaxeHue
IPOLEHTOB JIECATUYHBIMHU ApoOsMu. Pemenne 3amad Ha NpOLEHTHI. BplpakeHHe OTHOLIEHMs BEJIMYUH B
IPOLEHTAX.

[lonoxurenbHble U OTPULIATEIbHBIC YHCTIA

[TonmoxurenbHbIE M OTpULATENBHBIE Yncia. Llensle uncina. Monynb uncia, reoMeTpuueckas MHTEpIpeTanus
Monysa uucna. M3o0pakeHue uucen Ha KOOPAMHATHOM npsmoi. YucinoBble npomexyTku. CpaBHeHHE
yucen. ApudmMerrnueckue 1eHCTBUS ¢ MOJOKUTEIBHBIMU M OTPULATEIbHBIMU YHCIaMHU.

[IpsmoyrosnbHast cuctemMa KOOpAuMHAT Ha IIockocTd. KoopauHaTel TOYKM Ha IUIOCKOCTH, alcuucca U
opauHata. [Toctpoenue Todek U puryp Ha KOOpAMHATHOM IOCKOCTH.

BykBeHHbIE BbIpaXKEHUS

[TpumeHeHne OyKB AJIs 3alIUCH MaTeMaTUYECKHX BBIpaXXEHUH U mpeuiokeHui. CBolcTBa apupMeTHIECKIX
JNEUCTBUNA. DyKBEHHBIE BBIP@KEHUS W 4YHUCIIOBBIE IIOJICTAHOBKU. DyKBEHHBIE pPAaBEHCTBA, HAXOXKJCHUE
HEM3BECTHOTO KOMIOHEHTa. DopMyibl; (GOpMyJbl NepUMeTpa M IUIOLAAM HpSIMOYTOJIbHUKA, KBajpaTa,
o0Bpéma mapanenenumnena 1 Kyoa.

Pemenne TekcTOBBIX 3a1a4

Pemenne TekcToBBIX 3ama4 apudmeTHueckuM crocobom. Pemenwe normdeckux 3amad. Pemenue 3amadg
nepebopoM BCeX BO3MOXKHBIX BapUAHTOB.

Pemenue 3amau, copepkaliux 3aBUCUMOCTH, CBSI3BIBAIOIUX BEJIUYMHBI: CKOPOCTb, BPEMS, PACCTOSHUE;
IIeHa, KOJINYECTBO, CTOUMOCTh; IPOU3BOIUTEILHOCTD, BpeMsl, 00bEM paboThl. ENMHUIIBI U3MEpEHHs: MacChl,
CTOMMOCTH;, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSA3b MEXAY €AMHULIAMU U3MEPEHUSI KaXK10M BETUUHMHBI.
Pemenne 3amad, CBA3aHHBIX C OTHOLICHHEM, NPONOPLHOHAIBHOCTBIO BEIUYMH, IMPOLEHTAMM; PELICHHE
OCHOBHBIX 33/J1a4 Ha APOOU U IPOLEHTHI.

OneHka u npuKuaKa, OKpyrieHue pesynprata. CocTaBieHne OyKBEHHBIX BBIPAXKEHUH 110 YCIOBHIO 3a/1a4H.
[IpencraBnenne JaHHBIX C MOMOIIBIO TabIuI U Auarpamm. CTonOuaTeie TMarpaMMbl: YTEHHE U TIOCTPOCHHE.
YreHue KpyroBbIX IHarpaMM.

Harnsanas reomerpus

Harnsanele mpenacraBineHus o gurypax Ha IJIOCKOCTH: TOYKa, IMpsiMas, OTPE3OK, JIyd, Yroj, JoMaHas,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnonoxeHue IBYyX NpPSAMBIX Ha IUIOCKOCTH, NapajuleIbHBIE MpPsSMbIE, MEPHEHIUKYIISPHbBIE
npsivble. M3MepeHne pacCTOSIHMM: MEXTy ABYMs TOYKaMH, OT TOYKHM A0 MPsIMOMW; JUIMHA MapuipyTa Ha
KBaJIPaTHOM CETKE.

W3mepenne u mOCTpOEHUE YIJIOB € MOMOUIbKO TPAaHCHIOPTUPA. BUIBI TPEyroibHUKOB: OCTPOYTOJBHBIH,
IOPSMOYTOJIbHBIM, TYHNOYTOJIbHBIA; pPaBHOOEAPEHHBIN, PABHOCTOPOHHUN. UYeThIpEXYTroNbHUK, NPUMEPHI
YEeTBIPEXYTOJIbHUKOB. [IpSAMOYroapHUK, KBajpaT: MCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JAMAroHajei.
N300pakeHre reoMeTpudeckux (Uryp Ha HEJIMHOBAaHHON Oymare ¢ MCHOJb30BAaHHWEM LIUPKYJIS, JTUHEUKH,
yroJibHHKa, TpaHcnoptupa. [locTpoeHus Ha kieT4yaroil Oymare.

[Tepumerp MHOroyrosnbHuka. [lonaTue miomann GUrypsl; eTMHULB U3MepeHus miomaay. [pubmmkénnoe
u3MepeHue Imiomand ¢Guryp, B TOM 4YHCI€ Ha KBaJgpaTHOM cerke. [IpuOmmkE€HHOE HM3MEpeHHe IITUHBI
OKPYXHOCTH, IUIOINAIN KPyTa.



CummeTpus: IeHTpaibHasi, 0ceBasi U 3epKajlbHasi CUMMETPUH.

[locTpoenne cuMMETpUYHBIX QUTYD.

Harnsanele npeactaBieHust 0 NPOCTPAHCTBEHHBIX (Urypax: Mapajuleienunen, KyO, nmpusma, nUpamuja,
KOHYC, WWIMHAp, Imap u cdepa. M3o0paxenue mnpocTpaHcTBeHHBIX (uryp. Ilpumepsr pazBEépTok
MHOTOIpaHHMKOB, IWINMHApa U KoHyca. Co3laHue Mojeield NpOoCTPaHCTBEHHBIX ¢Guryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U JIp.).

[TonsTHe 00BEMa; eqMHUIBI U3MepeHust 00bEMa. OOBEM PSAMOYTOJIBHOTO Napasiesenunena, Kyoa.



IIJIAHUPYEMBIE TIPEIMETHBIE PE3VJIBTATBI OCBOEHUS IIPUMEPHOM PABOYEM
[NPOT'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenne yueOHOro kypca «MaremaTuka» B 5—6 KjaccaX OCHOBHOHM ILIKOJIBI JIOJDKHO OO€cIeunBaTh
JOCTIDKEHHE CIIETYIONNX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

5 Kknacce

Yucna v BBIYUCICHUS

[ToHuMaTh 1 IPaBUIIBHO YHOTPEOJIATh TEPMHUHBI, CBA3aHHBIE C HATYPAJIbHBIMU YUCIAMHU, OOBIKHOBEHHBIMU U
JECSTUYHBIMU JIPOOSMHU.

CpaBHMBATh U yHOPSIOYMBATh HATypalbHbIE YMCIIA, CPABHUBATh B MPOCTEHIINX CIydasXx OObIKHOBEHHBIE
pOoOH, NECITHYHBIC TPOOH.

CoOTHOCUTh TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MPSAMON C COOTBETCTBYIOIIUM €l YUCIOM U M300pakaTh
HaTypaJIbHbIE YMCJIa TOUKAMH Ha KOOPAMHATHOM (YMCIIOBOM) IIPSIMOM.

Bemonsate apudmMernueckue AESHCTBUS C HATypalbHBIMM YHUCIAMH, C OOBIKHOBEHHBIMH JpoOsSMHU B
IIPOCTEUIINX CIIyqasiX.

BBINOMHATE IPOBEPKY, MPUKUAKY PE3YJIbTAaTa BEIYNCICHUN.

OxpyrisaTh HaTypajibHbIC YHCTIA.

Pemenne TekcTOBBIX 3a1a4

Pemate TekcToBBIE 3amauM apU(PMETHUYECKUM CIIOCOOOM M C TIOMOIIBIO OPTraHW30BAaHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3amaun, conepikalye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTb, BPEMsI, PACCTOSHUE;
1IEHa, KOJIMYECTBO, CTOMMOCTD.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMBI, TAOJIUIIBI, 0003HAYCHUS TIPU PEIICHUH 3a/1a4.

[Tosp30BaTbCs OCHOBHBIMU E€OUHHUIIAMM H3MEPEHMs: LEHBI, MAacChl, PACCTOSIHMS, BPEMEHH, CKOPOCTH;
BBbIpaXKaTh OJHU €IUHUIIbI BEJIMUNHBI YEPE3 JIpYTHE.

W3Bnekarb, aHalIM3UpPOBATh, OLIEHUBATh HH(POPMALMIO, MPEJCTABICHHYI B TaOiuie, Ha CTOJIOYaTOH
JarpamMme, HHTEpIPEeTUPOBATh PECTABICHHbIE JaHHbIE, UCIIOIb30BaTh JaHHbIEC IPU PEIICHUH 3ajau.
Harnsgnas reomerpus

[lonb30BaTbcs TEOMETPUYECKUMU MOHATHSMHM: TOYKA, NpsAMas, OTPE30K, Jyd, Yroj, MHOTOYIOJbHUK,
OKPYHOCTbB, KPYT.

[IpuBonuTe mpuMepbl OOBEKTOB OKPYXkAIOIIET0 MHUpPA, UMEIOMUX (OPMY H3YUYEHHBIX T€OMETPHUUECKHX
uryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAaMU: BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI,
BEpILNHA, CTOPOHA, INAarOHallb; C OKPYKHOCTBIO: paNyC, TUaMETp, LEHTP.

N300paxaTh M3ydyeHHbIE T€OMETPUUECKHE (UTypbl HAa HEIMHOBAHHON M KJEeTyaTOW Oymare ¢ HOMOIIbIO
LUPKYJIS U JINHEHKN.

HaxomuTh nnuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IMOMOINBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHHMKA, KBajpaTa A UX MOCTPOECHMSI, BHIYMCICHUS
IUIOIIAIN U TIEPUMETPA.

Beluncnare  mepuMeTp H IUIOmanb  KBajapara, MPSIMOYTOJbHHKA, (UTYp, COCTAaBICHHBIX W3
NpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pax€HHbIX Ha KileTyaToi Oymare.

[Tonb30BaTbcs OCHOBHBIMH METPUUYECKMMHU EIUHHUIIAMM M3MEPEHHs JJIMHBI, IUIOIIAJM; BBIPAXKaThb OJIHU
€VHULIBI BEJINYMHBI Yepe3 ApyTHE.

Pacnio3naBate mapanenenunesn, Ky0, UCHOIb30BATh TEPMUHOJIOTHIO: BEpIIMHA, peOpo IpaHb, NU3MEPEHHS;
HaXOJUTh U3MEPEHHUs Napaielienunena, Kyoa.

Boruncnate 00béM KkyOa, mnapajuiefnenunena Mo 3aJaHHbIM H3MEPEHMSIM, I0Jb30BaThCS EIUHHUIIAMU
u3MepeHus 0obéMa.

Pemath HecnoHBIE 3a/1a4 Ha U3MEPEHNE T€OMETPUUECKHUX BEIMUNH B IPAKTUYECKUX CUTYyaIUsIX.
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Yucna v BBIYUCICHUS

3HaTh ¥ TMOHMMAThb TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMU 4YHUCEI MU CHoco0aMH MX 3aIlUCH,
NePeXOAUTh (€CIIH ATO BO3MOXKHO) OT OJTHOW (hOPMBI 3aITUCH YHCIIA K IPYTOM.

CpaBHMBATh U YyNOPAJOYMBATH LIEJbIe YMCIA, OOBIKHOBEHHbBIE M JECATHYHBIC ApOOHM, CpaBHUBATh 4HUCIIA
OJIHOTO U pa3HbIX 3HAKOB.

BbImonHATE, coueTas YCTHbIE M NHUCbMEHHbIE NPUEMBI, apu(MeTHuecKue NeHCTBUS C HATypaJbHBIMU U



LEIbIMA YUCJIaMH, OOBIKHOBEHHBIMH M JECATHUHBIMU JIPOOSIMM, MOJIOKUTEIBHBIMA M OTPHILATEIbHBIMU
YHUCIIAMH.

BbruncnaTe 3Ha4E€HHs YHMCIOBBIX BBIPAKEHUH, BBINOJIHATH NMPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCIICHUN;
BBITIOJIHATH MPE0OpPA30BaHUS YHCIOBBIX BBIPAKEHHI HA OCHOBE CBOMCTB apU(PMETHUECKUX JICHCTBUH.
CoOTHOCUTh TOUKY Ha KOOPAMHATHOM MNpPsIMOM C COOTBETCTBYIOIIMM € YHCIOM M HM300paxkaTh 4HCIA
TOYKaMHU Ha KOOPJAMHATHOM IPSIMOM, HAXOAUTH MOJIYJIb YUCJIA.



COOTHOCHUTH TOYKHU B NMPSMOYTOIBHON CUCTEME KOOPAUHAT C KOOpAUHATAMH 3TOU TOYKH.

OKpyrasiTh LeNble Yhciia U JeCATUYHbIEC p0o0u, HAXOAUTH TPUOTMKEHUS YUCETT.

YucnoBble 1 OyKBEHHbIE BHIPAKECHUS

[lonumarps ¥ ynotpeOisiTh TEPMMHBI, CBA3aHHBIE C 3aIMCHhI0 CTENEHW YHUCIIA, HaXOIUTh KBajapaT U KyO
YHUCJIA, BBIYUCIATh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIECHU.

[Tonp30BaTbCs MpU3HAKAMU IETUMOCTH, PACKIIAbIBATh HATYPAJIbHbIE YACIIA HA IIPOCTHIE MHOKUTEIIH.
[Tonb30BaThCss MacITabOM, COCTABISATH MPOMOPIIUN U OTHOILICHHUSI.

Hcnonp3oBate OyKBBI JUIsi 0003HAUEHUS] YMCENl TPU 3aIHCH MAaTEeMaTHYECKHUX BBIPAXECHUH, COCTABISTH
OyKBEHHbIE BBIpOKEHUS U (OpPMYJbl, HAXOAWTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHUI, OCYIIECTBISSA
HE0OXO0IMMbIE TIOACTAHOBKH U IIPe0oOpa3oBaHMUsL.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

PemreHne TeKCTOBBIX 3a1a4

PemaTh MHOTOIIaroBrie TEKCTOBBIE 33]a4l apU(PMETHUECKUM CITIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOILUEHUEM, IPOINOPLMOHAIBHOCTBIO BEIWYMH, MPOLICHTAMM; peliaTh TpU
OCHOBHBIE 33/1a4l Ha TPOOH U MPOLIEHTHI.

Pemwate 3amaum, conep:kalipe 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEIWYMHBL: CKOPOCTb, BPEMs, PACCTOSHHUE,
[[eHa, KOJIMYECTBO, CTOUMOCTbh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEMa padoThl, UCHIOIB3Ys apupMeTHudecKue
JIEHCTBHUS, OLIEHKY, IPUKUKY; [TOJI30BATHCS CAMHULIAMH U3MEPEHHS COOTBETCTBYIOIIMX BEJINYMH.
CocTaBnatb OyKBEHHBIE BBIPAKEHHS 110 YCIOBHIO 331a4H.

W3Bnekate wHGOpMAIMIO, TPEJCTABICHHYI0 B TaOMWIAX, HA JMHEWHOHN, CTOMOYATOW WM KPYroBOU
JyarpaMMax, MHTEpIpPETUPOBATh MPEACTABICHHBIEC JAaHHBIE; UCIIOJIb30BaTh JJAHHbIE IIPU PELLICHUU 3a/1a4.
[IpencraBnsaTs HHPOPMAIIHIO C ITOMOIILIO TAOHUII, TIMHEHHOW U CTOJI0YATON JHarpaMM.

Harnsanas reomerpus

[IpuBonuTe mpuMepbl OOBEKTOB OKPYXAIOIIET0 MHUpPA, UMEIOMUX (OPMY H3YUYEHHBIX T€OMETPHUUYECKHX
IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX QUTY.

N300paxaTh ¢ NMOMOLIBIO IUPKYJIS, JMHEHKH, TPAHCIOPTHpAa HAa HEJIMHOBAHHOM M KieTyaTod Oymare
U3yYEHHBIE IJIOCKHE TeoMeTprueckne (pUrypsl U KOHQUTYpALUHU, CHMMETPUYHBIE (DUTYPBHIL.

[lonmp30BaTbcsi  TEOMETPUYECKMMH  TOHATHSMH:  pPaBEHCTBO  (QUTYp, CHMMETPHS;,  HCIIOIb30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonuts BenWUYMHBI YITIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 33JaHHON BEIUYMHBI,
M0JIB30BAThCS NIPU PEIICHUH 3a/a4 TPagyCHOW MEpOW YIJIOB; pacliO3HaBaTh HA YEPTEkKaX OCTPBIN, MPSIMOM,
Pa3BEPHYTHIN U TYIIOH YTJIbI.

BpruucnsaTe qMHY JOMaHOW, NEPUMETP MHOTOYTIOJIbHHKA, MOJb30BATHCS €AMHUIIAMU WU3MEPEHUs JUJIUHBI,
BBIPAXKATh OJJHU €AVHUIIBI U3MEPEHUS JJIMHBI Yepe3 IpyTHe.

Haxonutb, ucnonb3yss 4epTEXHbIE MHCTPYMEHTBI, PACCTOSIHMS: MEXAY JBYMsI TOYKaMH, OT TOYKH JO
IIPSIMOM, JUTMHY ITyTH Ha KBAaJPaTHOM CETKE.

Boruncnate minomaabr (Uryp, COCTaBIEHHBIX W3 MPSIMOYTOJIbHUKOB, HCIIONB30BaTh pa3OueHue Ha
NpsSIMOYTOJIBHUKH, Ha paBHbIE (DUTYpPBI, JOCTpaWBaHHE 1O NPSIMOYTOJBHUKA; MOJH30BATHCS OCHOBHBIMH
€MHULAMU U3MEPEHHUS TUIONIA/IN; BBIPAXKaTh OJHU €IMHULIBI U3MEPEHUS IIJI0IAIN Yepe3 ApyTHE.
PacrioznaBaTh Ha MOJENAX U M300paKEHUAX MUPAMUIY, KOHYC, LMIMHJP, UCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIlIMHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkaTh Ha KJIETYATON Oymare mpsIMOYTOJIBHBIN TapaieeIuIIe]].

Boruncnsate 00bEM MPSMOYTONBHOTO MapaljieNenunena, Ky0a, MOJb30BaThCS OCHOBHBIMH €IWHUIIAMU
U3MepeHHs 00bEMa; BB

Pemiate HecnoxHbBIE 33/1a4M HA HAXOXKICHUE T€OMETPUUYECKUX BEIMYHUH B MPAKTUUYECKUX CUTYaLUsX.

TEMATUYECKOE ITNTAHUPOBAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYUYEHU )
5 kiacc (170 )

HaszBanue paszgena

(Tempr) Kypca | OCHOBHOE coziep KaHue OcHOBHBIE BUBI ACSITETLHOCTH 00yYaIOIINXCSI
(4ncio yacoB)
Harypanbnbie Jecstuunas cuctema | Yurars, 3aIMChIBATh, CpaBHHBATh

yycna. JleWctBus c | cuncneHus. Py HaTypaibHBIX | HATypalibHbIE UMCIIa; IpelaraTb U 00CyKIaTh
HaTypaJIbHBIMU yucen. HatypanbHblil  psia. | cnocoObl yIOpsJ0YMBAHUS YHCEIL.




4yHclIaMu
(43 u)

Uucno 0. HarypanbHblie yncna
Ha KOOPJIMHATHOM NPSIMOM.
CpaBHenue, OKpyTJIEHUE
HaTypaAJIbHBIX YHCEI.
Apudmernueckue IeHCTBUS ¢
HaTypaJIbHBIMU YUCIIAMH.
CBolicTBa HyJIS IIPU CIIOKEHUH
U  YMHOXCHMHM, CBOMCTBa
€IMHULBl TpPU YMHOXECHHH.
[TepemecTurenbHOE 51
COYETATEIbHOE CBOIICTBa
CIOKEHUS U  YMHOXCHHUS,
pacnpeneNnTeNbHOE CBOWCTBO
YMHOKECHHUS.

Jlenutenun W KpaTHBIE 4YHCIIA,

pasIoKeHHUe qucia Ha
MHOXWTenu.  JlemeHue ¢
OCTaTKOM. [IpocTtslie u

cocTaBHble uucna. [Ipu3Haku
menuMocTd Ha 2, 5, 10, 3, 9.
CreneHb C  HaTypaJbHBIM
MIOKAa3aTeJIEM.

Yucnossle BBIPA)KEHUS;
MOPSIIOK IEHCTBHM.

Pemienne TekcTOBBIX 3a]ad Ha
BCE aprupMeTHIECKHEe
NeUCTBUS, Ha JBIKEHHE U
MOKYTIKH

N300paxkaThb KOOPAVHATHYIO IPSMYIO,
OTMEYaTh 4YMCJIA TOYKAMU HAa KOOPAMHATHOU
IIPSIMOM, HAXOJANUTH KOOPAMHATHI TOUKH.
UccnenoBate CBOMCTBA HATypajIbHOIO psfa,
grcen 0 1 1 IpH CI0KEHUU U YMHOKEHHUH.
Hcnons3oBath IIPaBUIIO OKpYIJIEHUS
HaTypaJIbHBIX YHCEIL.

BemmonHATe  apudmerndeckue JEHCTBHA C
HaTypaJIbHBIMHU qucIaMH, BBIYHCIIATH
3HAYEHUS YMCIIOBBIX BBIPAKEHUN CO CKOOKaMHU
u 6e3 cKoOOK.

3anuchiBaTh NPOU3BEJIEHUE B BUJE CTEIEHHU,
YUTATh CTEIICHH, UCIIOJIb30BaTh
TEPMUHOJIOTHIO  (OCHOBaHHWE, IIOKA3aTelb),
BBIYHCIIATH 3HAUEHUS CTETIICHEH.

BBINIONHAT NPUKUAKY W OLICHKY 3HA4CHHUU
YHUCIOBBIX  BBIPQXKEGHMH,  Ipeiaratb U
IPUMEHATH MPUEMBI IPOBEPKHU BBIYUCIICHUH.
Hcnonbs3oBath pu BBIYHCIICHUAX
MIEPEMECTUTENBHOE U COYETATEIIbHOE CBOWCTBA
CJIOXKEHMSI M1 YMHOKEHUS, PACIIPENEITUTEIBHOE
CBOWCTBO yMHOXEHHS, (HOpMyITUpOBaTh |
IIPUMEHATH IpaBUJIa npeoOpa3oBaHus
YUCJIOBBIX BBIPDAJKEHMM HAa OCHOBE CBOMWCTB
apuQMeTHYECKUX EeUCTBUH.

HccnenoBath  4YMCIOBBIE  3aKOHOMEPHOCTH,
BBIIBUTaTh U OOOCHOBBIBATH  THIIOTE3BI,
dbopMyspoBaTh 000OMIEHUS W BBIBOIBI 10
pe3ysbTaTaM IPOBEIEHHOTO MCCIEAOBAHUS.
@opMynMpOBaTh ONPEACICHUs MACIUATENS H
KpaTHOrO, Ha3bplBaTh JCJIUTENM W KpPaTHBIE
YHUCla; Pacno3HaBaTh IPOCTbIE U COCTaBHBIE
yuciaa;  (GopMyIMpoBaTh M IPUME-ATh
MpU3HaKu nenumocTd Ha 2, 3, 5, 9, 10;
IIPUMEHATh AJITOPUTM pA3JIOKEHHs 4YHCIa Ha
IIPOCThIE MHOXHTEIU; HAXOAUTh OCTAaTKU OT
JIEJIEHNS U HETIOJTHOE YAaCTHOE.

PacriosHaBaTh ~ HMCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS O HATypaJbHBIX  YHCIAX,
IPUBOIUTH MPUMEPbl U  KOHTPIPUMEDHI,
CTPOUTb  BBICKa3blBaHWsI U OTPHULAHMSA
BBICKA3bIBAHUM O CBOWMCTBaX HAaTypPAJIbHBIX
qucer.

Konctpyunposath MaTE€MaTHYECKHE
IIPEIUIOKEHHS C IOMOIIBIO CBA30K «M», KUY,
«ECIH. .., TO...».

Pemate TexcToBbIE 3afauu apu(pMETHUECKUM
C1ocoO0M, UCIOJIB30BAaTh 3aBUCUMOCTH MEXY
BEJIMYMHAMHU (CKOPOCTb, BPEMs, PACCTOSHHUE,;
[IEHa, KOJHMYECTBO, CTOUMOCTb U Jp.):
AQHAJIM3MPOBATh U OCMBICIMBATh TEKCT 3aauH,
nepeopMyIMpoBaTh  YCIOBHE, U3BJIEKaTh
HE00XO0IUMble JlaHHBIE, YCTaHaBIUBAaTh
3aBHCHUMOCTH MEXIYy BEJIUYUHAMHU, CTPOMTH
JIOTUYECKYIO LIETIOYKY PACCYKIECHUM.




MopenupoBaTe XOX pelIeHUsA 3a7adyd  C
MIOMOIIBIO PUCYHKA, CXEMBI, TAOJIHIIBI.

ITpuBoauTs, pa3bupars, OLICHUBATH
pazIu4Hble  PEIICHMs, 3aluCu  pEelIeHUH
TEKCTOBBIX 3a7au.

Kpurnueckn OLICHUBATh MIOJIyYEHHBIN
pe3yJIbTaT, OCYIIECTBIATh  CaMOKOHTPOIIb,

NpOBEPsisi OTBET HAa COOTBETCTBHE YCJIOBHIO,
HAXOJIUTh OIINOKH.

Pemate 3amaum ¢ momolneio mepebopa Bcex
BO3MOYKHBIX BAPHAHTOB.

3HAKOMUTHCS c UCTOpUEN  pa3BUTHSA
apuMETHKH
Harnannas Touka, mpsimasi, OTpe30K, Jyd. | Pacno3HaBate Ha  yeprexkax, pHCYHKax,
reoMmerpus. JIunum | Jlomanas. M3mepeHue [UIMHBI | OMUCHIBaTh, HCIOJB3YySl TEPMHUHOJOTUIO, H
Ha riockoctH (12 4) | oTpeska, METpUYECKHe | n300pakaTb €  TOMOIIBIO  YEPTEKHBIX

€IMHULBI U3MEPEHUS JJINHBL.
OKpY>KHOCTb U KPYT.

[IpakTuueckas pabota
«IToctpoenue y30pa n3
OKPY>KHOCTEN.

Yron.  IIpsamoil,  OCTpBIN,

TyIIOM U pa3BEPHYTHIN YIJIBL
N3smepenune yrios.
IIpakTnueckas
«IToctpoenue yrios

pabota

MHCTPYMEHTOB: TOUKY, PSMYI0, OTPE30K, JyY,
yroJ, JIOMaHy10, OKPY’KHOCTb.

Pacrnio3HaBaTh, NPUBOJIUTH IPUMEPHl OOBEKTOB
peanbHOro MHpa, MMEOIINX bopmy
U3yUYEHHBIX (Uryp, OLIEHUBATh MX JHMHEHHbIE
pa3Mepsl.

Hcnonp30BaTh JUHEMKY W TPAHCIOPTUP Kak
MHCTPYMEHTBI JIJISl TIOCTPOCHUSI U U3MEPEHUS:
U3MEpATh JUIMHY OTpE3Ka, BEIUYMHY YIJIa,
CTPOUTh OTPE30K 3aJaHHOW JJIMHBI, YIOJ,
3aJJaHHOW BEJIMYMHBI; OTKJIAJbIBaTh LIUPKYJIEM
pa HblE OTpPE3KH, CTPOUTH OKPYKHOCTb
3aJaHHOT'O panuyca. N300paxathb
KOH(QUTypallul TeOMETPUYECKUX QUryp us3
OTPE3KOB, OKPYKHOCTE€HM, HX YacTed Ha
HEJIMHOBAaHHOW M Kier4yarod  Oymare;
npeyiarath,  ONMChIBaTb M OOCYXJaTh
CHOCO0bI, AITOPUTMBI IOCTPOEHUSL.
Pacnio3znaBaTh U n300paxkaTh Ha
HEJIMHOBAaHHOW U KJIeT4aToil Oymare mpsiMOH,
OCTpBIM,  TYNOW,  pa3BEPHYTBIA  YIUIBI;
CpPaBHHUBATbh YIJIBI.

BbruncisaTh AIUMHBI OTPE3KOB, JJOMAHBIX.
[lonumMaTh W UCHOJB30BaTh MPU PELICHUU
3aJa4  3aBUCUMOCTH  MEXKIYy C€IUMHULIAMU
METPUYECKON CHUCTEMBI MEp; 3HAKOMUTBHCS C
HEMETPUYECKUMU CUCTEMAaMU MEp; BbIpaXaTb
JUIMHY B pa3jM4YHbIX €IUHUIAX H3MEpPEHUs.
HccnenoBath ¢urypsl W KOH(Urypauuu,
UCIOJIB3YS U(PPOBBIE PECYPCHI

OOBIKHOBEHHEIE
npobu
(48 1

JpoOb. [TpaBusbHBIE u
HETpaBUIbLHBIE Jpo0wu.
OCHOBHOE CBOWCTBO JpOOH.
CpaBHeHue 1poOeid.

CrnoxxeHne W BBIYHUTaHHE
OOBIKHOBEHHBIX Tpo0ei.
CMmerranuast IPOOBb.
VYMHOXKEHIE Hu JIeJICHHE
O0OBIKHOBEHHBIX Ipo0Oei;

MonenupoBaTh B TpapUuecKoi, MpeaMeTHOH
dbopme, ¢ MOMOIIBI0O KOMIBIOTEpA TOHATHS U
CBOWCTBAa, CBsI3aHHbIE C  OOBIKHOBEHHOM
JIPOOBIO.
Yurath u
OOBIKHOBEHHbIE npobu,
00OCHOBBIBaTh M  0OCYXIaTh
YHOPSAOYUBAHUS ApoOeit.
N300paxaTh OOBIKHOBEHHBIE JIPOOU TOUYKAMH

3aIIHCHIBATD, CpaBHHBATH
npeiaraTh,

cnoco OBl




B3aMMHO-00paTHbIE IPOOH.
Pemenne TeKCTOBBIX 3ajad,
COJIEpIKaIINX Ipoou.
OcHoBHBbIE 337]a4u Ha Ipo0Hu.
[Tpumenenue OyKB I 3amKMCH
MaTEeMaTHUYECKUX BbIPAXKEHUM
U NIPEJIOKEHU I

HCIIOJIb30BAaTh
CpaBHEHUS

Ha KOOpDAMHATHOW MPSIMOM;
KOOPJMHATHYIO NPIMYK  JUIA
Ipobeii.
@opMynMpoOBaTh, 3aMHUCHIBATH C IOMOIIBIO
OyKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
IpoOu; WCMONB30BaTh OCHOBHOE CBOMCTBO
JIpoOu 7Sl COKpalleHusl Ipo0eit U MpUBeIeHUS
JIpoO¥ K HOBOMY 3HAMEHATEITIO.
[IpencraBnsaTh cMemaHHYIO JpoOb B BUIE
HENPaBUJIBHOM M BBIAEIATH LEIYK YacTb
qrclia U3 HeMpaBUILHOU JPOOH.
BemmonHATe  apudmerndeckue JIEHCTBHA C
OOBIKHOBEHHBIMU  TPOOSIMU; MPUMEHSTH
CBOWCTBA apu(METHYECKUX JEHCTBUH s
paluMoOHAIN3aUU BBIYMCICHUM.
BBINONMHATE NPUKUAKY M OLEHKY pe3yibTaTa
BBIYMCIICHUM; TpeajaraTb W NPUMEHATH
MIPUEMBI IPOBEPKH BBIYUCIICHUM.
[IpoBoauTh MCCIEOOBaHUS CBOWCTB ApoOeH,
ONMPAsICh HA YHCIIOBBIE KCIIEPUMEHTHI (B TOM
YHCIie C TIOMOIIBIO KOMITBIOTEPA).
Pacno3naBats WCTHUHHBIE u
BBICKa3bIBaHUS O  JIpOOSX,  TPHUBOIUTH
IpUMEPBl W KOHTPIPUMEPBI,  CTPOWTH
BBICKA3bIBAHUS U OTPULIAHUSI BBICKA3bIBAHUM.
Pemate TekcTOBBIE 3amauu, COJAEpIKaIIME
IpoOHbIE NaHHBbIe, W 3aJaud Ha HaXO0XJIECHUE
YacTH LEJIOro M MLEeJoro I0 €ro 4acTw;
BBISIBJIATh UX CXOJICTBA U Pa3IUUMsl.
MopennpoBaTh XOJ pelIEHUs 3aJadu  C
MOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.

JIOKHBIC

[TpuBouUTH, pa3buparts, OLICHUBATH
paziuyHble  PEIICHMs, 3aluCch  pelIeHUi
TEKCTOBBIX 3ajau.

Kpurnuecku OLICHUBATh MOJTyYEHHBIN
pe3ysbTaT, OCYIIECTBISAThH  CaMOKOHTPOJIb,

NPOBEPsisi OTBET HAa COOTBETCTBHE YCIIOBHIO,
HAXOIWUTH OLINOKH.

3HaKOMHUTbCS  C  HCTOpHEH  pa3BUTHUSA
apu(pMeTUKU
Harnspnas MHOTOyTOJTbHHUKH. OnwuceiBaTh, HCIONB3YS  TEPMHUHOJIOTHIO,
reOMETPHSL. YeTpIpEXYTroabHHUK, n300pakaTb ¢  IHOMOILBIO  YEPTENKHBIX
MHOTOYyTOJTbHUKH NPSMOYTOJIBHUK, KBaJIpaT. MHCTPYMEHTOB U OT PYKH, MOJCIUPOBATh U3
(10 9) [IpakTnueckas pabota | Gymaru MHOTOYT'OJIbHUKH.
«ITocTpoenue [TpuBoauTh HpUMEPH OOBEKTOB PEAIBHOTO
IPSAMOYTOJIbHUKA ¢ | Mupa, UMeIUX (OPMY MHOTOYIOJIbHUKA,
3aJaHHBIMH CTOPOHAMH Ha | IPSAMOYTOJIbHUKA, KBajapaTa, TPEYroJbHHKA,
HEJIMHOBAHHOU Oymarey. OLICHUBaTb WX  JIMHEHHBIE  pa3Mephl.
TpeyroabHHK. Bbruucnate: mepuMmeTrp  TpEyroJbHHKA,
[Tnomanm u HEepUMETp | IPSAMOYTOJIbHUKA, MHOT'OYTOJIbHUKA;
PSIMOYTOJIbHUKA U | TUTOIAAb NPSIMOYTOJIBHUKA, KBAJApaTa.
MHOT'OYTOJIbHUKOB, N300paxathb OCTPOYTOJIbHBIE,
COCTaBIICHHBIX U3 | IPSMOYTOJIbHEIE u TYTOYTOJIbHBIE
IPSMOYTOJbHUKOB, E€AMHUIIBI | TPEYTOJIbHHUKH.




MU3MEpPEHUs TJIOLLAH.
[TepumeTp MHOTOYTOJIBHUKA

CrpouTes Ha HEJIMHOBAaHHOM W KJIETYATOU
Oymare KBajapaT U MPSAMOYIOJbHUK C
3aJaHHBIMU JUIMHaMu cTOpoH. MccienoBaTh
CBOIICTBa NMPSAMOYIOJIbHUKA, KBaJpaTa MyTEM
HKCIEPUMEHTa, HAOJIOJCHUs, H3MEpPEHHUs,
MOJIEJIMPOBaHMUs;  CpaBHUBaTh  CBOMCTBA
KBaJlpaTa U MpsIMOYTOJIbHUKA.
Koncrpyuposath MaTeMaTHU4ecKue
IPEUIOKEHUSIT ¢ IIOMOIIBIO  CBSI30K
CHEKOTOPHBI»,  «T000i». Pacnmo3HaBath
VUCTUHHBIE W JIO)KHBIE BBICKA3bIBAaHUA O
MHOTOYT'OJIbHUKAX, MNPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBHI.

HccenenoBars 3aBUCUMOCTh
KBaJlpaTa OT JJIU-bI €70 CTOPOHBI.
Hcnons30BaTh CBOMCTBA KBAJApPAaTHOM CETKH
Ui mocTpoeHus  ¢uryp;  pa3OuBaTh
IPSIMOYTOJIBHUK Ha KBaJIpaThl,
TPEYTrOJbHUKH; COCTaBIATh (QUIYpHl U3
KBaJIpaToOB M MPSMOYTOJbHUKOB U HAXOJIUTh
uX IUIoOmIanb, pa3ouBaTh (QUIYypHl Ha
IPSIMOYTOJIBHUKM U KBaJpaTbl U HaxOIUTh
UX IJIOLIA/b.

BrIpakaTh BeIMUMHY TUIOIIAIU B Pa3IMUHBIX

IIomaan

CAMHHIax HU3MCPCHUA MeT‘queCKOﬁ
CUCTCMbI MCp, IMOHMMATb W MCIIOJIB30BATh
3aBUCUMOCTH MCKOY MCTPUUICCKUMU

CANMHUIAMHW U3MCPCHUS TIJIOIIAa .
3HAKOMHTECS C npuMepamMn IMPUMCHCHU A
mimiomaan MW HOepuMeTpa B HNPAKTUUCCKHX
CUTyalUsIX. Pemarsn 3aJa4yu M3 peaHBHOﬁ
JKU3HH, nTpeajiaratb 1 O6CY)KI(3TI) Pa3INIHBIC
CIIOCOOBI peliCHus 3a4a4

JlecsaTuaHbIie TpOOH
(38 u)

JecsatnyHas 3amuch JpoOeit.

CpaBHeHue JECATUYHBIX
Jpo0eH.

JeiictBust ¢ IECATUYHBIMH
IpoOsMU. OxpyrieHue
JECATUYHBIX IPOOCH.

Pemrenne TeKkCcTOBBIX 3ajad,
COJIepIKaIIIX JpoOH.

OCHOBHBIE 33]1a4H Ha IpoOH

IIpencraBnsaTh AecATUUHYIO JpoOb B BHJE
OOBIKHOBEHHOH, —4YWTaTh W  3aIllUCHIBATh,
CpaBHUBATh JIECATUYHBIE ApoOU, IpeasaraTh,
O00OCHOBBIBATH W O0CYXIaThb  CHOCOOBI
YHOPSIOYUBAHUS JECITUYHBIX APOOEH.
N300paxkaTh necsaTHYHBIE APOOM TOUYKAMHU Ha
KOOPJMHATHOW MPSIMOIA.

BbIsBIATE CXOACTBA M PaziIUuUs PaBUI
apu(pMeTHUYEeCKHX JIeHCTBUI C HaTypalbHBIMU
yucIaMd M JIECATUYHBIMH  JpOOSMHU,
OOBSCHATH HX.

Beimonuate apudmMeTHueckue JACHCTBHS C

JIECATUIHBIMH TPOOsSMH; BBIITOJIHATH
MIPUKUJIKY Hu OIICHKY pe3yibTaTta
BBIYHCIICHHH.

[IpumensTe  cBOWCTBA  apU(PMETUUECCKUX
JIEUCTBUM JIJI pallUOHATIM3AIIUHA BEIYUCICHUH.
[IpumenaTsb MIPaBUIIO OKPYTJICHUS
IECATUYHBIX IpoOei. [IpoBoauTH

WCCJICIOBAHMsSI CBOMCTB JECSITHYHBIX JIPOOEH,
ONMHpasCh HA YHCJIOBBIE SKCIEPUMEHTHI (B
TOM 4YHCJIE C TOMONIbIO KOMIBIOTEPA),




BBIABUT'aThb THUITIOTE3bI 58 HpI/IBOI[I/ITI: nux
000CHOBaHUS.

PaCHO3HaBaTB NCTHUHHBIC nu JIOKHBIC
BBICKa3bIBaHUS O  JApOOSX,  TPHUBOIHTH
IpUMEPBl U KOHTPHPUMEPBI,  CTPOUTH

BBICKA3bIBAHUS U OTPUIIAHMS BHICKA3bIBAHHM.
Pemate TekcTOBBIE 3ajauu, COAEpKaIIUe
JIpOOHBIE NTaHHBIE, W HAa HAXOXXJEHUE YaCTH
LIEJIOT0 U LIEJIOTO IO €r0 YaCTH; BBIIBIATHL MX
CXOJICTBA U Pa3IUIHsI.

MopenupoBaTe XOI peUIeHUS 3aladud ¢
IIOMOILBI0  PUCYHKA, CXEMBbl,  TaOJUIIbI.
IIpuBoUTS, pa3ouparts, OLICHUBATh

pa3iNuHble PEeLeHUs, 3aUCH PEIIeHUNH TeKCT
BBIX 3aJ1a4.

OnepupoBarb  JIpOOHBIMH  YHCIaMH B
PCAIBbHBIX JKU3HCHHBIX CUTYyallUAX.

Kputnuecku OIIEHUBATh TIOTyYEeHHBIN
pe3yJsibTar, OCYLUECTBIATH CAMOKOHTPOJIb,

MPOBEPsisi OTBET HAa COOTBETCTBHE YCJIOBHIO,
HaXOJUTH OLINOKH.
3HAKOMHUTBLCS c
apu(METHKH

HUCTOpUEH  pa3BUTHS

Harmsannas
reomerpusa. Tema

(dburypsr
npoctpascTse (9 u)

u
B

MHOrOrpaHHHKH.
N300paxkeHue
MHOTOTPAaHHUKOB. Mopenu
IIPOCTPAHCTBEHHBIX TEJI.
IIpssMOyTOJIBHBIN
napajuleenuIe], KyO.
Pa3BépTkn KyOa u
napajuieenunes1a.
IIpakTrnueckas
«Pa3BépTka KyOay.
O06béM KyOa, IPSIMOYTOJILHOTO
napasuiesenune1a

paborta

Pacrio3naBaTh Ha uepTekax, pPHUCYHKax, B
OKpY>KaroIleM MUpe IPsIMOYTOJIbHBIN
napajuienenunen, Ky0,  MHOTOTPaHHUKH,
ONKCHIBaTh,  HUCIOJB3Yys  TEPMHUHOJIOTHUIO,
OLIEHUBATh JIMHEWHBIE pa3Mephl.

[TpuBoANUTE TpUMEpPHI OOBEKTOB pPEATBHOTO
MHUpa, HUMEIMMX (OpMYy MHOTOTPAHHHUKA,
NPSAMOYTOJIBHOTO Mapajuiesenumnena, Kyoa.
N3o0paxkats Ky0 Ha KiIeTyaToit Oymare.
HUccnenosats CBOHCTBa KyOa,
MPSIMOYTOJIBHOTO napajuienenunesaa,
MHOT'OTPaHHHUKOB, UCIIOJIb3Ysl MOJEIH.
Pacmo3naBaTe 1 n300paxkath pa3BEPTKH KyOa
W mapaienenunenaa. MojenupoBate KyO u
napajuiefienunes] w3 OyMmMarn U IMPOYHUX
MaTepuaos, OOBSICHATh croco0
MOJIETTUPOBAHUSI.

Haxonutbs u3mMepeHus, BBIUUCIATH ILJIOIIAIb
MOBEPXHOCTH; 00BbEM KyOa, MPSAMOYTOJIBLHOTO
napajuleJIenuIea; UCCIe10BaTh 3aBUCUMOCTD
o0BbEMa Ky0a OT AJIMHBI ero pedpa, BHIABUTaTh
1 000CHOBBIBATh TMIIOTE3Y.

Habmtonate U mpoOBOAWUTH aHAJIOTHH MEXKIY
MOHSTUSAMH TIIOIAAN U 00bEMa, IEpUMETpa U
IUIOUIaId  TOBEPXHOCTH. Pacnio3naBath
WUCTUHHBIE U JIOXKHBIE€ BBICKA3bIBAHUS O
MHOTOTPAaHHHUKAX, TPUBOIUTh TPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS W
OTpHIIAHUSI BBICKa3bIBAaHUH.

Pemiars 3a1aun U3 peaabHON KU3HU

[ToBTOpEHUE
00o006menue (10 u)

u

[ToBTOpEeHMe OCHOBHBIX
MOHATHI M METOJ0B Kypca 5

Boruncnsate 3HAYEHUS BBIPAXKCHHIH,
coJIeprKalnX HaTypaJbHbIE qucIa,




Kj1acca, 0000IIeHre 3HAHUI

OOBIKHOBEHHBIE W  JCCSITHYHBIC  JpoOH,
BBITIOJHATH MPE0OPa30BaHUsI YUCEIL.
BeiObupare  cnoco0  cpaBHEHHs — 4HCell,
BBIYMCIICHUH, MPUMEHSITh CBOICTBA
apuMeTndecKux JIeUCTBUN s
paroHaIn3ay BEIYUCICHUH.
Ocy1ecTBIATh CAMOKOHTPOJIb BBITIOJIHSIEMBIX
JNIEUCTBUA M CAaMONPOBEPKY  pe3yJbTara
BBIYMCIICHUM.

Pemate 3amaum W3  peambHOM  KU3HH,
MPUMEHSATh MaTEeMaTUYeCKHe 3HaHUs s
pelieHuss 3amad M3 APYTUX  y4eOHBIX
MPEMETOB.

Pemarp 3amaun  pa3HbIMEH  criocobami,
CpPaBHHMBAaTh CIIOCOOBI  PEIICHUS  3aqadH,
BBIOMPATh pallMOHAIBHBIA CIIOCO0

6 kmacc (170 )

HasBanne
paszzena (Tembl)
Kypca (daucmo
9acoB)

OcHOBHOE COACPpIKaHUC

OCHOBHBIE BHUABI ACATCIIBHOCTH 06yanomI/1xc51

Harypanbnsie
yucia
(30 9)

Apudmernueckue ecTBUS €

MHOTO3HAYHBIMH
HaTypaJbHbBIMU YHuCIIaMH.
YucaoBwie BBIPAYKECHHUS,
TOPSIAOK JIEUCTBU,
HCITOJIb30BaHIE CKOOOK.

OxpyrieHue  HaTypaJbHBIX
YHUCell.

Jlenutenu W KpaTHBIE YUCIA;
HanOOJIBIINI o0t
JEIUTEIs W HaWMMEHBIIEE
oO1ee KpaTHoe.

Paznoxenue qucia Ha
MPOCTHIC MHOYKUTEIIH.
JenumocTs CyMMBI u

IIPpOU3BCACHUA. I[CJ'IGHI/IG C
OCTaTKOM.
Pemenue TeKCTOBBIX 3a71a4

BemonuaTte  apudpmerndeckue  JACHCTBHS €
MHOTO3HAYHBIMM  HATypaJbHbIMM  YHCIIAMH,
HAXOJIUTh 3HAYEHMSI UYUCIOBBIX BBIPAXXEHHUH CO
CKOOKaMH M 0€3 CKOOOK; BBIYHCIISTH 3HAUCHUS
BBIPAYKECHH, COJIEPKAIIUX CTEIECHU. BBINMOIHATH
NPUKUAKY U  OIEHKY 3HAYEHUH YHUCIOBBIX
BBIPDOKCHHUM, TPUMEHATh NPUEMBI TMPOBEPKHU
pesyabrara. Mcnosib30BaTh MNpH  BBIYUCICHUSIX
MEPEMECTUTEIBHOE M COYETATEIIbHOE CBOMCTBA
CJIOKEHUS W YMHOXKEHHS, PACHpPEACIUTEIbHOE
CBOMCTBO YMHOXEHHUS OTHOCHUTEIIBHO CIIOKEHHS,
CBOMCTBA apU(PMETHUECKHUX JICHCTBHA.
HccnenoBath YHCJIOBBIE 3aKOHOMEPHOCTH,
MPOBOJUTH YHUCIIOBBIE SKCIIEPUMEHTHI, BHIJIBUTATh
1 000CHOBBIBATh THIIOTE3HI.

@opMyIMpOBATh  ONPENEICHUS JETUTENs U
KpaTHOTO, HaWOOJBIIET0 OOIIeTr0 JCTUTENs U
HAaWMEHBIIIET0 OOIIeT0 KpaTHOTO, MIPOCTOTO U
COCTaBHOTO YMCEJ; HMCIOJb30BaTh 3TH MOHSATHS
MIpU pEIICHUH 3a]a4.

[Ipumensartsb AITOPUTMBI BBIYHMCJICHHS
HanOOJIBIIET0 OOIIETO JCTUTES U HAUMEHBIICTO
o0IIero KpaTHOrO JBYX UHCEJ, aJlfOPUTM
Pa3JIOKEHUS YUCiia Ha TPOCThIE MHOXKHUTEIH.
UccnenoBate ycnoBusi aenuMoctTd Ha 4 u 6.
HccnenoBatb, oOcyxnaTh, (opmynupoBaTh U
000CHOBBIBATh BBIBOJ O YETHOCTU CYMMBbI,
MPOU3BEACHUS: JBYX UYETHBIX YHCEN, JABYX
HEUYETHBIX YHUCJIEC, YETHOTO M HEUETHOTO YHCEII.
HccnenoBath CBOWCTBA JEIMMOCTH CYMMBI U
MIPOU3BEIACHUSI YHCEIL.




[IpuBonuTe mpUMeEpPHl YHCEd C 3aJaHHBIMU
CBOMCTBAaMHM, PacloO3HaBaTh BEPHBIE M HEBEPHBIC
YTBEPKACHUSI O CBOMCTBAX YMCEIN, OIPOBEPIaTh
HEBEPHBIE YTBEPKACHUS c MTOMOILBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MareMaTnyecKkue MpeioKeHUs
C TIOMOIIIBIO CBSI30K «H», «UJIN», «ECIH. .., TO...».

Pemiate  TEKCTOBBIE  3alaud,  BKJIIOYAIOIINE
IIOHATHUA JACIIMMOCTH, apI/I(I)MeTI/I‘-IeCKI/IM
croco0oM,  HWCIOJIB30BaTh  Imepedop  Bcex

BO3MOJXHBIX BAPUAHTOB.

MonenrpoBaTh X0/ pEelIeHUs 3aJa4H C TOMOIIBIO
pPHCYHKa, CXEMbI, TaOJIHIIBI.

[TpuBoauTh, pa3zdupaTh, OLEHUBATH PA3TUYHBIE
pelicHus, 3arncu pemeHHﬁ TEKCTOBBIX 3a1a4
Kputndecku onieHUBaTh MOJYYEHHBIA pe3yJIbTarT,
HaxXoJUThb OH_II/I6KI/I, OCYHICCTBJIATDH
CaMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBUE
YCIJIOBUIO

Harnsgnas [lepnennukynspHele npsMble. | Pacmo3HaBaTh Ha ueprexax, pUCYHKaxX Ciydau
TEOMETPHSI. [TapannenbHble NpsMBIE. B3aMMHOTI'O PACIIOJIOKEHHUS BYX MPSIMBIX.
[Ipsimble Ha | Pacctosnue wmexnay aByms | M3oOpaxkath c IIOMOIIBIO YEPTEKHBIX
IUIOCKOCTH (7 4) | TOYKaMHM, OT TOYKM JIO | MHCTPDYMEHTOB Ha HEJIMHOBAHHON W KJIETYATOM
npsIMOW, JfMHA TMyTH Ha | Oymare [Be IepeceKaroluecs TNpsMble, JIBe
KBaJIpaTHOM CETKE. napajuleJbHble  NpPSMbBIE, CTPOUTH  NPAMYIO,
[Ipumepsr MPSMBIX B | NEPIICHIUKYJSIPHYIO JaHHOM.
IIPOCTPAHCTBE [IpuBonnuTe  mpHUMEpPB  NAPAUIENBHOCTH U
NEPIEeHIUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
PacnioznaBate B MHOTOYT'OJIbHUKAX
NEePIEeHINKYJIApHbIE U MapajuleNIbHble CTOPOHBI.
N3obpaxath MHOT'OYT'OJIbHUKU c
napasuleIbHbIMU, MePIEeHIUKYISIPHBIMU
CTOPOHAMH.
Haxoautb paccTtosiHue MexIy IByMsl TOUYKaMH,
OT TOYKH J10 IPSMOM, JUIMHY ITyTH Ha KBaJIpaTHON
CeTKe, B TOM YHCIIE WCIOJb3ysd ULU(POBHIE
pecypcehl
Hpo0u (32 u) OObIKHOBEHHAs npoOb, | CpaBHUBATh M yHOPSIOUMBATH IPOOH, BEIOUPATH
OCHOBHOE CBOWMCTBO JpoOH, | CITOCOO CpaBHEHUS APOOCH.
COKpaIlEHUE npoOeit. | [IpencraBnaTe necsAiTUYHBIE JApOOM B  BHE
CpaBHeHMe U | OOBIKHOBEHHBIX Ap0oOel U OOBIKHOBEHHBIE B BHUJIE
ynops1ouMBaHue Apooeil. JECATUYHBIX, HWCIOJb30BaTh  SKBHUBAJICHTHBIE
JlecsiTuuHble Ipobu U | Ipe/ICTaBICHUST  JAPOOHBIX  YHCET TpH WX
METpHUYECKasl CUCTEMA MEP. CPAaBHEHMH, IIPU BHIYHUCIICHUSX.
Apudmernueckue neiicteus c¢ | Mcmonb3oBaTh  necsATUYHBIE — OpoOW  TIpU
OOBIKHOBEHHBIMHU U | IpeoOpa3oBaHUM  BEJIMYMH B  METPUYECKOH
JECSITUUHBIMU JIPOOSMHU. cucTeMe Mep.
OtHomenne.  [lenenue B | Beimonusats  apudmernueckue  neiictBus
JTAaHHOM OTHOIIEHUHU. | OOBIKHOBEHHBIMU U I€CATUYHBIMU JAPOOSIMHU.
MacuTa, nponopius. BbruMcnsaTh 3HaUEHUS BBIPAKEHUH, COIEPIKALINX
[lonsTue MPOLEHTA. | OOBIKHOBEHHBIE U JECSITUYHBIE pobu,
Bbruncnenue mpolueHTa  OT | BBIIOJHATH IpeoOpa3oBaHus OpoOel, BbIOUpATh

BEJIMYMHBI ¥ BETUUHHBI 10 €€
MPOLICHTY.
Pemenne TEKCTOBBIX 3ajad,

Croco0, MPHUMEHSTh CBOWCTBA apUPMETHIECKHX
JEUCTBUM JUJIS pallMOHAIM3alUN BEIYUCICHUM.
CocTaBATh OTHOUIEHUSI ¥ TPOTIOPIIMH, HAXOIUTh




CoJIeprKaIINX npodu u
TIPOLIEHTEI.

[IpakTuyeckas pabota
«OTHOIIEHNE JUTUHEI

OKPY’KHOCTH K €€ TuaMeTpy»

OTHOIICHUEC BCJIWYHH, MACJIHUTHL BCIUWYHUHY B
JTAaHHOM OTHOILICHUHU. Haxoautsb
SKCIICPUMCHTAJIbHBIM HyTéM OTHOILICHUEC AJINHBI
OKPYKHOCTH K €€ THaMeTpy.

WNuTepnpeTpoBaTh Macmtad Kak OTHOIICHHE
BEJIMYMH, HAXOJIUTh MaclTa® IUlaHa, KapThl U
BBIUUCJIATH PACCTOSIHUA, NUCITIOJIB3Y A MaCH.ITa6.
OOBSCHATh, YTO TaKOE€ IMPOICHT, YMOTPEOIATH
000pOTHI pe4H CO CIIOBOM «IIPOLIEHT». Bripaxkars
MPOILIEHTHl B Jpo0sSX W JpoOM B TMPOICHTAX,
OTHOIICHHUE IBYX BCIIMYMUH B IIPOLICHTAX.
BbruncnsTh mpoOUEHT OT YHcia M YHUCIO IO €ro
nporeHTy. OKpyriste JpoOW ©  TPOIEHTHI,
HaXOAUTh MPUOIMKEHUS YUCEIL.

Pemate 3amaum  Ha  4acTw, MPOLIEHTHI,
MIPOTIOPIINHM, HAa HAXOXACHHE IpoOu (MPOICHTA)
OT BEIMYUHBI M BEIMYUHBI 1O €€ HPOGI/I
(mporieHTy), Apobu  (mporeHTa), KOTOPBIH
COCTAaBJISIET OJHA  BEIWYMHA OT  JPYIOM.
[TpuBoauTh, pa3zdupaTh, OLEHUBATH PA3TUYHBIE
pELIeHMs, 3allCH PELICHUN TEKCTOBBIX 3a/1a4.
N3Bnekats nHGOpMALIUIO U3 TAOIHI] U JHATPAMM,
UHTEPIPETUPOBATH TaOJIMYHBIC JlaHHBIE,
onpeAensaTh HauOoyblliee M HaUMEHbIIEe U3
MPEACTABJICHHBIX TAHHBIX

Harngnnas
reOMETpHs.

Cummetpus (6 1)

OceBas CUMMETpPHUSL.
LlenTpanpHas cUMMETpHSL.
[TocTpoenne
CUMMETPUYHBIX
(ryp.
IIpakTrueckas
«OceBast CHMMETPUS».
CuMMeTpust B IPOCTPAHCTBE

pabota

Pacno3HaBaTh Ha uepTexax M H300paKeHMSX,
u300paxkaTb OT pYKH, CTPOMTH C TIOMOIIbIO
UHCTPYMEHTOB  Gurypy (OTpe3oK, JIOMaHylo,
TPEYrOJbHUK, TPSMOYTOJBHUK, OKpPYXXHOCTB),
CHUMMETPUYHYIO JTAHHOM OTHOCUTEIBHO MPSIMOIA,
TOYKH.

Haxoautb mpuMepbl CHMMETPUN B OKPY>KaOIEM
mupe. MonenupoBars U3 Oymaru JBe (Uryphl,

CUMMETpPUYHbBIE OTHOCHUTEJIBHO MIPSIMOY;
KOHCTPYHPOBaTh TEOMETPUUECKHE
KOH(UTypaluu, HCIIONIB3YS CBOMCTBO
CUMMETpPHH, B TOM YHUCIIE C TOMOIIBIO HU(PPOBBIX
pecypcoB.

HccrnenoBaTh  cBOMCTBa W3yuYeHHBIX  (uUryp,
CBSI3aHHBIE C CUMMeTpHel, UCIIOJB3YS

DKCIIEPUMEHT, HaOII0ICHIE, MOICTTUPOBAHHE.
OOGocHOBBIBaTh, OMpOBEpPraTh C  MOMOIIBIO
KOHTPIPUMEPOB YTBEPKIEHUS O CHUMMETPUU

huryp

Bripaxenus
OykBamu (6 1)

C

[Ipumenenne OykB JUTS
3aIuCH MaTeMaTHYeCKUX
BBIPAKEHUN U MPEJIOKEHHI.
bykBeHHBIE  BBIp@XEHUS U
YHCJIOBBIE [TO/ICTAHOBKHU.

bykBeHHbIE paBeHCTBa,
HaXO0XJEHWE  HEU3BECTHOIO

KoMmroHeHTa. DopMyJibl

Hcnonb3oBath OyKkBBI [Uis 00O3HAYEHMS YHUCEIl,
Opyd  3alMCH  MaTeMAaTUYEeCKUX YTBEP:KICHHH,
COCTaBJIATh OYKBEHHBIE BBIPAKEHHSI 110 YCIOBHUIO
3aa4u.

Hccnenosath HECJIOKHBIE YHUCJIOBBIE
3aKOHOMEPHOCTH, HCIIOJIb30BaTh OYKBBI Ul HX
3aIMHCH.

Bbruucnate 4MciaoBoe 3HaueHHE OyKBEHHOIO
BBIP)KEHUS TPH 3aJaHHBIX 3HAYECHUSIX OYKB.
3anuceiBaTh (OPMYJIBI: MEpUMETpa U IUIOLIAIU
PSIMOYTOJIbHUKA, KBaJIpaTa; JUIMHBI




OKpPYXHOCTHM, IUIOIIAAM  KpYyrd;  BBINOJHATH
BBIYHCIICHHS TI0 3TUM (HOpMyJIaM.

CocTaBisATh (hopMyIHI, BBIPAXKAIOIINE
3aBUCHUMOCTH MEXIY BEIMYMHAMU: CKOPOCTb,
BpeMs, pacCTOSIHUE; 1icHa, KOJIMYECTBO,
CTOMMOCTD; MTPOU3BOAUTEIBHOCT, BpeMsl, 00BEM
paboThI; BBIMIOJNHATH BBIYHCICHUS 1O JTUM
dbopmyam.

Haxonuts HEU3BECTHBIN KOMIIOHEHT

apu(METHIECKOTO JIEHCTBUS

Harnsagnas YeThIpEXyronbHUK, mpuMmepsl | M300pakaTh Ha HEIMHOBAaHHOM U KIJIeTYaTOH
TEOMETPHS. YETBIPEXYTOJILHUKOB. Oymare ¢  HUCHOJB30BAaHUEM  UYEPTEKHBIX
durypst [IpssMOYTOJIBHUK, KBaJpar: | ”HCTPYMEHTOB YETBIPEXYTOJILHUKU C 3aJaHHBIMU
Ha  IJIOCKOCTH | CBOMCTBA  CTOPOH,  YTIJIOB, | CBOMCTBAMM: c napajyeIbHbIMH,
(14 v) JMaroHasen. NEPHEHAUKYJISIPHBIMUA, PaBHBIMM  CTOPOHAMH,
WN3mepenne yrinoB. Bunael | npsMeiMu  yriamMu U Ip., paBHOOEAPEHHBIN
TPEYTOJIbHUKOB. TpeyronpHUK.  llpeamaratb u  0o0Ocyxnathb
[lepumeTrp MHOTOYTOJNIBHUKA. | CIIOCOOBI, aITOPUTMBI TIOCTPOCHHUS.
[Tnomans ¢urypsl. @opmyisl | Uccnenosars, HCIIONB3YS JKCIIEPUMEHT,
nepuMeTrpa M IUIOWAAM | HaOIIOAeHHE, MOJEIIMPOBAHHUE, CBOMCTBA
MIPSAMOYTOJIbHUKA. OpsMOYTOJIbHUKA, KBajapara, pa3OuBaTh Ha
[IpubnmxkénHoe  u3MepeHue | TpeyroJbHUKU. OOOCHOBBIBaTh, OINPOBEPraTh C
wiomaau uryp. [IOMOILBIO  KOHTPIIPUMEPOB  YTBEPXKACHUSA O
[IpakTnueckas paboTa | IpAMOYrojibHUKE,  KBajJpaTe,  pacro3HaBaTh
«IImomans xpyra» BEPHBIC U HEBEPHBIC YTBEPIKICHHUS.
W3mepsTh U CTPOUTH € MOMOLIBIO TPAHCIOPTHPA
yIibl, B TOM 4YHCI€ B MHOIOYIOJBHUKE,
CpaBHMBATh  YIJIBI;  paclO3HAaBaTb  OCTpHIE,
IpsIMBIE, TyIIBIE, pa3BEPHYTHIE YTJIBL.
Pacno3naBath, M300pakaTb  OCTPOYTOJBHBIM,
IIPSIMOYTOJIbHBIN, TYIOYTOJIBHBIN,
paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYTOJIbHUKHU.
Beruucnate IEpUMETP MHOI'OyTOJIbHUKA,
IUIOIAb  MHOTOYTOJIbHUKA pa30MeHueM Ha
OpSIMOYTOJIBHUKH,  Ha  paBHble  (UTYPBHL,
UCIIOJIB30BaTh METPUYECKUE EUHULIBI U3MEPEHUS
JUITMHBI U TIJIOMIAH.
Hcnonp3oBate npuOMMKEHHOE H3MEpPEHHE JUTHH
u BRI Ha KJIETYaTOH Oymare,
npuOIMKEHHOE M3MEpEHHE JITUHBI OKPYKHOCTH,
IJIOMIAM KpyTra
[Tonoxwureneueie | Llensie uncia. Moayns uncina, | [IpuBoguTe  mpuMepsl  HMCHOJIB30BaHUS B
u reoMeTpuuecKas peabHON KU3HU IIOJIO’KUTEBHBIX u
OTPULIATEIILHBIE | MHTEPIPETALNS MOZYJIS. | OTPHULIATENIBHBIX YHCEIL.
qucia UucnoBble IPOMEXKYTKH. N300paxkaTh Lesble 4MCIa, MOJ0XKHUTEIbHBIE U
(40 g) [TonmoxurenpHbIE Y | OTPULIATENIBHBIE YHCIIA TOYKAMU Ha YHUCIOBOH
OTpHULIATEIbHBIE qucia. | IpAMOM, MCIOJbB30BaTh UYUCIIOBYIO NPSAMYIO JUIS

CpaBHEHHE TIOJIOKHUTEIIBHBIX
U OTPHULATENbHBIX  YHCEI.
Apudmernueckue necTBUS €
MOJI0KUTEITLHBIMU "
OTPHLIATENIEHBIMU YHCIIAMHU.
Pemenne TekcTOBBIX 3a1a4

CPaBHEHHUS YHCEIL.

[TpuMeHsATH NpaBUIa CpaBHEHMSI, YIIOPSAA0UYUBAThH
LeJIbI€ YHCIa; HAXOAUTh MOYJIb YHCTIA.
dopMmynupoBaTh  NpaBWja  BBIYMCICHUS  C
MOJIOKUTENBHBIMU U OTPHULATEIbHBIMU YHUCIIAMH,
HAXOJIUTb 3HAUYEHUS YHCIOBBIX BBIPAKCHUH,
COJIEpKalMX JEHCTBUSI C TOJIOKHUTEIbHBIMU U




OTpULATCIIbHBIMU YU CJIaMU.
[IpuMeHsATh CBOMCTBA CIOKEHUS W YMHOMEHHS
JUIs IpeoOpa3oBaHus CYMM U IPOM3BEICHHUM

IIpencraBnenne | [IpsmoyrosbHas cucrtema | OOBSCHAT, W WUIIOCTPUPOBATH  TOHSTHE
JIAHHBIX KOOPJAMHAT HAa IUIOCKOCTHU. | IPSIMOYTOJIBHOM  CUCTEMBI ~ KOOpPAMHAT  HA
(6 1) Koopannatsr TOYKH Ha | INIOCKOCTH,  HMCIIOJIb30BaTh  TEPMHHOJIOTHIO;
IUIOCKOCTH,  abcuucca W | CTPOUTh HAa KOOPAWHATHOM IUIOCKOCTH TOYKH H
OpJIMHAaTA. burypsl 1Mo 3aJaHHBIM KOOpAMHATAaM, HaXOJIUTh
Cronbuatble ¥  KpPYroBbl€ | KOOPJUHATHI TOYEK.
JMarpaMMBl. Yurate crosi04aThle W KpPYroBble IgUarpammbl;
IIpakTrueckas paboTa | HHTEPIPETUPOBATH JAaHHBIE; CTPOUTH CTOJIOUATHIE
«IlocTpoenue guarpammy. JIMarpaMMsl.
Pemenne TekcTOBBIX 3amad, | Mcmonb3oBaTh MHPOPMAIINIO, TIPEACTABICHHYIO B
COJIEpIKaLINX JaHHble, | TAONMMLAX, HaA JAMarpaMMax s pelIeHus
MpEJCTaBICHHbIE B TAONUIAX | TEKCTOBBIX 3a/1a4 W 33/1a4 U3 pealbHON KU3HU
U Ha Juarpammax
Harnsannas [IpsimoyronbHbIN Pacno3naBath Ha  YepTexax, PHUCYHKaX,
TEOMETPHS. napajuieIenuIes, KyO, | ONUCBIBATh MUPAMUAY, IPU3MY, IUIUH]P, KOHYC,
durypsl npusMma, NHpaMuja, KOHYC, | Iap, U300paXkaTh UX OT PYKH, MOJEIUPOBATH U3
B INPOCTPAHCTBE | HMIMHApP, Imap U cdepa. | Oymaru, IIacTWIMHA, TPOBOJIOKK U JIp.
(9 u) N3o06paxenue [TpuBoauTH MpUMEPbl OOBEKTOB OKPYKAIOILIETO
NPOCTPAHCTBEHHBIX  (UTYp. | MUpa, UMEIOIIUX (POPMBI HA3BAHHBIX TEI.
[Ipumepsr pa3BépTok | Mcnonbp3oBaTh TEPMUHOJIOTHIO: BEPIINHA, pedpo,
MHOTIOI'PAHHUKOB, LWIMHIpA | TpaHb, OCHOBAaHUE, BBICOTA, paguyC U JUAMETD,
H KOHYcA. pa3BépTKa.
[IpakTrueckas pabota | M3yuaTh, UCIIONIB3YS SKCIIEPUMEHT, HAOJIIOICHHE,
«Co3nanue MOJEJIEH | U3MEPEHUE, MOJCIMPOBAHUE, B TOM 4YHUCIE
IIPOCTPAHCTBEHHBIX (PUTYPH. KOMIIBIOTEPHOE, M ONMCHIBATH  CBOMCTBA

Ilonatne o00BEMA; €IUHHUIIBI

Ha3BaHHBIX TCJI, BBIABJIATE CXOACTBA U Pa3JIMYMsA:

u3MepeHuss o0béMa. OOBEM | MKy NHPaAaMHIOW W NPU3IMOH;  MEXAY
MIPSAMOYTOJIBHOTO UUIMHAPOM, KOHYCOM M IIAPOM.
napajuleienumnesa, KyOa, | PacioznaBaTh  pa3BEPTKM  Mapajuielenunena,
(dhopmyIbl 00bEMA Ky0a, MpU3Mbl, NHpaMUbl, KOHYyca, LWUIMHJIPA;
KOHCTPYMpPOBAaTh JaHHBIE Tela U3 pPa3BEPTOK,
co3maBarb ux Mozenu. CozgaBaTh MOJENU
OpOCTPaHCTBEHHbIX  ¢uryp (U3  Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JP.)
W3mepsate Ha  Momemsx:  JUIMHBI  p&0ep
MHOTOI'PAaHHHMKOB, AUAMETP LIapa.
BeBomuth (Gopmyny o0bEMa MPSIMOYTOJIHHOTO
napajuieienunesaa.
Boruncnate 1o bopmynam: 00BEM
OpSIMOYTOJIBHOTO — Tapajuienenunena,  Kyoa;
UCIIOJIb30BaTh EAMHUIBI H3MEpeHHs 00bEMa;
BBIUUCIATH OOBEMBI TEJ, COCTABIEHHBIX U3
KyOOB, MapajuleJenuIeoB; peuarh 3aJadd ¢
peaIbHbIMU JIaHHBIMU
IToBTOpEHwME, IToBTOpeHUNE OCHOBHBIX | BbIUMCIATh 3HaUEHUS BBIPAKEHUH, COAEPKAIINX
00o0011eHue, MTOHATUI HaTypajbHbIE, IEJble, IOJIOXKHUTEIbHBIE U
CUCTEMATH3alMs | U METOJOB KypcoB 5 M 6 | oTpHLIaTEIbHBIE
(20 4) KJIacCOB, yHcia, OOBIKHOBEHHbIE M JECSTUYHBIE IpOOH,
00001eHe U | BBINIOJIHATH npeoOpa3oBaHus qucen u
CUCTEMaTHU3aLMA BBIPa)KECHUII.
3HaHUHI Beibupate  cnoco0 CpaBHEHUs qucell,

BBIYMCIICHHH,




MPUMEHSATh CBOWCTBA apU(PMETUUECKUX ACUCTBUN
UL

palnoHaIU3alui BBIYUCICHU.

Pemate 3amaun U3 peanbHOU KU3HU, IPUMEHSTH
MaTeMaTUYECKNUE 3HAHWS Ul PELICHMs 3aJ1ad U3
JIpYTrux

IIPEIMETOB.

Pewate 3a1a4u pa3HbBIMU criocodamu,
CpaBHUBaTb, BbIOUPATh  CIIOCOOBI  pEIICHUsS
3a1a4H.

OcCylecTBIAT  CaMOKOHTPOJIb  BBIIIOJHAEMBIX
JEHCTBHN

Y CaMOIIPOBEPKY Pe3yJbTaTa BEIYUCICHUM

PABOYASA [TPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7 - 9 KITACCBI
HEJIN U3YUYEHUA YYEBHOI'O KYPCA
Anrebpa sgBIsSETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHAa 00ECledYMBaeT M3Y4YCHHE JIPYTHX
JUCIUIUINH, KaK €CTeCTBEHHOHAYYHOIO, TaK U T'YMaHUTApHOIO LIMKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
NpOAODKeHUs 00pa3oBaHusT W B TIOBCEIHEBHOM Jku3HM. Pa3BuTHe y oOydaromuxcs Hay4HBIX
IPEJICTaBICHUA O MPOUCXOXKACHUM U CYLUIHOCTH airedpandeckux abcTpakiui, crnoco0e OTpakeHus
MaTeMaTUYeCKO HayKOW SBICHHI M TMPOLECCOB B MPHPOAE U OOIIECTBE, POJIU MATEMATHYECKOTO
MOJICJIMPOBAaHUSI B HAyYHOM TIO3HAHMM U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUSI W KayeCTB MBIIUICHUS, HEOOXOIMMBIX JJisl aJaNnTalid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydeHue anreOpbl €CTECTBEHHBIM OOpa3oM OOecCTeuMBacT pPa3BUTHE YMEHHUS HAOII0IATh,
CpaBHHMBaTh, HaxXOJUTh  3aKOHOMEPHOCTH, TpeOyeT  KPUTUYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JIEHUCTBUS U BBIBOABI, (POPMYJIUPOBATH YTBepKJIeHUs. OcBoeHue
Kypca anreOpsl oOecneuyuBaeT pa3BUTHE JIOTMYECKOTO MBIIICHUS OOYyYarolUXCs: OHM HCHOJb3YIOT
JNENyKTUBHbIE M HWHIYKTHBHBIE pAacCyXJIeHUs, O000OIIeHHEe U KOHKPETH3allhlo, a0CTparupoBaHUE H
a”anoruto. OOyuyeHue anredOpe NpeANosiaraeT 3HAYUTENbHBIH OOBEM CAMOCTOSTEIBHON JESITENbHOCTU
o0y4aronuxcsi, I03TOMY CaMOCTOSITEJIbHOE PEIlIEHUE 3a/1ad €CTECTBEHHBIM 00pa3oM SIBIISIETCS pean3anuei
JEeSTeIbHOCTHOTO IPUHIIMIIA O0yUYeHUSI.
B crpykType mporpamMmbl yuyeOHOro kypca «AmnreOpa» OCHOBHOM MIKOJIbI OCHOBHOE MECTO 3aHHUMAIOT
COJIepKATENbHO-METONUECKHUE TUHUH: «UHCIa U BEIYUCICHUSD; «ANTeOpandecKkue BEIPAKESHUS,
«YpaBHeHUSI W HepaBeHCTBa»; «DyHkuum». Kaxnmas w3 3THX cOAepKaTeIbHO-METOAUYECKUX JIMHHUI
pa3BUBAaeTCS HA TMPOTSDKEHUU TPEX JIeT H3y4YeHUs Kypca, €CTECTBEHHBIM O00pa3oM TMepervieTasch U
B3aMMOJIEMCTBYS C IPYTUMH €ro JUHUSIMU. B Xo1e u3ydeHus Kypca oOydaromuMcs MIPUXOAUTCS JIOTHYECKU
paccyXaarh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3THM 11e71eco00pa3HO BKIIIOUUTH B
IporpaMMy HEKOTOpBIE€ OCHOBBI JIOTMKH, MPOHHU3BIBAIOIIME BCE OCHOBHBIE pa3/eibl MaTeMaTHUYECKOTO
00pa3oBaHMsl U CHOCOOCTBYIOLIME OBJIAJCHHIO O0YYarOIIMMHUCS OCHOB YHHUBEPCAIbHOTO MaTeMaTHYECKOTO
s3pIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COJAEPIKATEILHON U CTPYKTYPHOM OCOOCHHOCTBHIO Kypca
«AnrebOpay SBISETCS €r0 MHTEIPUPOBAHHBIN XapaKTep.
Copepxanue TuHuU «Yucna U BBIYUCICHUSD) CIYKUT OCHOBOM JJIsl JajibHEHIIEro U3y4yeHUs MaTeMaTHUKH,
CIOCOOCTBYET PA3BUTHIO y O0YUAIOIINXCS JJOTUYECKOTO MBIIIICHHS, (JOPMUPOBAHUIO YMEHHS TIOJIb30BATHCS
IrOpUTMaMH, a TakXKe MPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX JUIsl TOBCETHEBHOM KU3HU.
Pa3Butre NoHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIIBHBIMU U UPPALUOHATBHBIMU YUCIIAMH,
dopMUpOBaHHUEM MPEJCTABICHUN O JAECUCTBUTEIBHOM YHCIE. 3aBEpUIEHHE OCBOEHHUS YHCIOBOM JIMHUU
OTHECEHO K cTaplieMy 3BeHy 00I11ero o0pa3oBaHMsL.
Copepxanue JByX anreOpandeckux JIUHHM — «AureOpandeckue BbIpAKEHUS» U «YpaBHEHUS U
HEpPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy 0OYUAIOIIMXCSI MATEeMaTUYECKOT0 anmnapara, He00X0AuMOro
JUISL pelIeHUs 3a7a4 MaTeMaTHKH, CMEKHBIX NPEJAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4. B ocHOBHOM
HIKoJie Y4eOHBII Marepual TPYNIUPYeTCs BOKPYT pPallMOHATIbHBIX BBIpAXKEHUU. Anrebpa IEMOHCTPUPYET
3HAYEHUE MaTEeMaTHKU KakK s3blKa ISl MOCTPOEHUS MAaTeMAaTUYECKUX MOJIEJTEH, ONMUCaHUsS IPOLIECCOB U
SBIIGHUW peanbHOro wmwupa. B 3amaum oOydeHus anreOpe BXONAT TakKe JaibHEIIee pa3BUTHE
QITOPUTMHUYECKOIO MBIIUICHUS, HEOOXOJUMOro, B YaCTHOCTH, JAJISi OCBOEHHS Kypca HH()OpPMATUKH, U
OBJIaJICHUE HAaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeobpazoBaHue CHMBOIBHBIX ()OPM BHOCHT CBOM



crienupUIeCKUil BKJIJ B pa3BUTHE BOOOPaKEHHs, CIIOCOOHOCTEH K MAaTEMAaTHUYECKOMY TBOPUYECTBY.
Conepxanne (QyHKIIHOHATBHO-TPAQUICCKONW JIMHUM HAICICHO Ha TIOJy4YeHHE IIKOJbHUKAMU 3HAHUU O
(GYHKIMAX KakK BaKHEHIIEH MaTeMaTW4ecKOW MOJENH Ui ONHMCAHHWS W MCCIIETOBAHUS Pa3HOOOPA3HBIX
IPOLIECCOB M SIBJICHUM B Ipupojae u odmiectBe. M3yueHne 3Toro marepmanga crocoOCTBYET Pa3BUTHIO Y
0o0ydJarolmmxcss YMEHHs HCIIOJb30BaTh PA3JIMYHBIC BBIPA3HTENIBHBIC CPEJCTBA S3bIKA MaTEeMaTHKH —
CJIOBECHbIC, CHUMBOJHMYECKHE, TpaduuecKkue, BHOCHT BKJIaJ B (OPMHUPOBAHHWE NPEACTABICHUH O pPOJU
MaTEeMaTUKH B Pa3BUTHH [UBHIM3ALUH U KYJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IUIaHy B 7—9 Kilaccax M3ydaercsi Y4eOHbIH Kypc «AusreOpa», KOTOPBIH BKIIIOYAET
CJICAYIOIINE OCHOBHBIE pa3ieiibl cojepkaHus: «Uucina M BBIYUCICHUS», «AJreOpanuecKue BBIPAKCHUS,
«YpaBHEHUS M HEPaBEHCTBA», « DYHKIIUI».

VY4eOHbIi TUIaH Ha M3y4yeHHe anredpsl B 7—9 Kiaccax OTBOJHWT HE MeHee 3 yueOHBIX 4acoB B HEIEIIO B
TEYCHHE KaXKI0TO rojia 00y4eHUs, BCETO 3a TPH rojia o0ydeHns — He MeHee 306 y4eOHbIX 4acoB.

COAEPXAHUME YYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

KJ1acc

Yucna u BIYUCICHUS

PanyonaneHbIe yncna

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEeXoi OT OAHOM (Qopmbl 3amucu apobei k apyrou. ITonsrue
palMoOHaIBFHOTO YHCIIA, 3allUCh, CPaBHEHHUE, YIOPSIOYMBAHHE PAMOHAIBHBIX YHcel. Apudmernueckue
JIeMCTBUS C pallMOHAIBHBIMU yucIamMu. Perienue 3a1a4 u3 peaabHON NPakTUKU HA 4acTH, Ha IPOOH.
Crenenp ¢ HaTypalbHBIM I[IOKa3aTeleM: OIpeAeieHre, NpeoOpa3oBaHUE BBIPAXKEHUM Ha OCHOBE
OTIpeJIesIeHus], 3amuch OONbIIMX 4Hcend. [IpoueHThl, 3amuch NPOLIEHTOB B BUIE ApoOM M ApoOU B BHJE
IPOLEHTOB. TpH OCHOBHBIE 3a/1a4 Ha MPOLIEHTHI, PEILICHUE 3a1a4 U3

peasbHOM MPaKTHKH.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3I0KEHNE HA MHOKHUTEIN HATYPAJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHasi MPONOPLUOHAIBHOCTH.

AnrebpanyecKkie BHIPaKECHUS

[lepemeHHble, YMCIOBOE 3HAYEHHWE BBIPAXKEHUS C MNepeMeHHOH. JlomycTumble 3HAu€HHUs] NEPEMEHHBIX.
[IpencraBineHre 3aBUCUMOCTH MEXJy BEJIWYMHAMU B BHJE (GopMyibl. Berumcinenus mno ¢opmynnam.
ITpeoOpa3oBanue OyKBEHHBIX BBIPa)KEHHH, TOXKJECTBEHHO paBHBIC BBIPAXKEHUS, MIPaBUiIa MPeoOpa3oBaHUs
CyMM U IIPOU3BEACHUM, Mpa-

BUJIa PACKPBITHS CKOOOK U MPUBEIECHUS MOJA00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM.

OpnHouneHbl U MHorowieHsl. CreneHb MHoroujeHa. CliojkeHHe, BBIYMTAHHE, YMHOXEHHE MHOTOUYJIEHOB.
@opMyJibl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CYMMbl M KBajapaT pasHocTu. Popmyna pasHOCTH
KBaJ[paToB. Pa3noxkeHne MHOTOUIEHOB HA MHOXHTEIH.

YpaBHeHus

VYpaBHeHHe, KOPEHb YPABHEHUS, ITpaBUiIa IPeoOpa3oBaHusl ypPaBHEHUS, PABHOCUIBHOCTh YPaBHEHHH.
JIuneliHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JMHEHHOIO YpPaBHEHHs, PELICHUE JIMHEHMHBIX
ypaBHeHui. CocTaBieHHEe ypaBHEHMHM IO YyCIOBMIO 3ajauu. PelleHne TEKCTOBBIX 3aJad C IOMOIIBIO
YPaBHEHUM.

JIuHeltHOe ypaBHEHHE C AByMs IIEpEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX YpaBHEHHUH ¢ IBYMs
NepeMEHHbIMU. PelleHne cucteM ypaBHEHUH CHOCOOOM MOACTaHOBKU. [Ipumepbl pelieHus TEKCTOBBIX
3aJa4 ¢ MOMOUIbIO CUCTEM YPaBHEHHH.

Koopaunats! u rpaduku. OyHKmm

Koopnunara Toukn Ha mnpsmMoid. YucinoBble NpoMexyTKu. PaccrossHue Mexay JIByMs TOUYKaMHU
KOOPJIMHATHOM IIPSIMOM.

[TpsamoyronbHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca M OpauHAaTa TOYKM Ha KOOPIMHATHOM
wiockoct. [lpumepsl rpadukoB, 3amaHHBIX (opmynamu. UreHwe rpaduKOB peanbHBIX 3aBUCHMOCTEH.
[Tonsitue pynkuuu. ['paduk Gynkuu. CorictBa GpyHKIui. JInHen-

Hast ¢yHkmmsa, e€ rpaduk. I'paduk ¢dynkumn y = I x 1. I'padudeckoe pemieHne TUHEHHBIX YpaBHEHUH U
CHCTEM JIMHEHHBIX YpaBHEHUM.

KJ1acc

Yucna u BIYUCICHUS



KBanmpatneiii kopeHb u3 uucna. [loHstne 00 wuppanuoHalIbHOM uHcie. JlecATUUHbIE NPUOIMKEHUS
UppalroHaJIbHBIX uucen. CBoiicTBa apu(METHUECKHMX KBAJApAaTHBIX KOPHEH H WX TPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHU U BIUMCICHUIM. JleficTBUTEIbHBIC YHCTA.

CreneHs ¢ 1ebIM MOKazaTeneM 1 e€ cBoicTBa. CTaHmapTHas 3alKCh YHCIIA.

AnrebGpanyeckue BhIpaKEHUS

KBanparHblii TpEXuiieH; pa3ioKeHne KBaAPAaTHOTO TPEXWICHA HA MHOXKUTEIH.

Anrebpanyeckas 1poob. OCHOBHOE CBOMCTBO anredpanyeckoil 1podu. CiaoxeHune, BBIYUTaHUE, YMHOKEHHE,
neneHne anredpanyeckux Apooeil. ParronansHbie BRIpaKeHUs U UX TpeoOpa3oBaHue.

YpaBHeHUs U HEpaBEHCTBA

KBanpaTtHoe ypaBHeHue, hopMmyna KopHel KBapaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHeHHI,
CBOASAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiinirie npoOHO-paloHalIbHbIE YpaBHEHHUS.

I'paduueckas uHTEpIpETaLINsl YPAaBHEHUN C IBYMS MTEPEMEHHBIMH M CHCTEM JINHEHHBIX YPAaBHEHUN C ABYMS
nepeMeHHbIMU. [IprMepshl pelieHrs cucTeM HEMTMHEHHBIX YPaBHEHUI ¢ ABYMsI IEPEMEHHBIMU.

Pemrenue TeKCTOBBIX 3a7au alreOpandeckuM CIIOCOOOM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHO. PaBHOCUIFHOCTH HEPABEHCTB.
JIuHeliHbIe HEpAaBEHCTBA C OHON NepeMeHHOM. CHCTeMbl IMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM.
OyHKIUU

[Monstre pynkuuu. O6IaCTh ONMPEIEICHUS U MHOKECTBO 3HaUeHUH (GyHKIU. CriocoOb! 3a1anust PyHKITUHN.
I'padux pyskiuu. Urenue cBolicTB GyHKIMHU 10 €€ rpaduky. [Ipumeps! rpadukoB GyHKIINN, OTPaKAIOIINX
peanbHbIe TPOLIECCHI.

@OyHKIUH, OTIMCHIBAIOIIHE MPSIMYIO M 0OPaTHYIO MPOMIOPIIHOHAIBHBIC

3aBUCUMOCTH, UX Tpa(UKH.

QOynxkmnu y =x2, y=x3,y3 x, y=1xL

I'paduueckoe perieHue ypaBHEHMH M CHUCTEM ypaBHEHUH.

9 knace

Yucna v BBIYMCICHUS

JlelicTBUTENbHBIC YKCIIA

PanmonanbHbple  4Yncia, MppalMOHAIBHBIE YHCIA, KOHEYHble U OECKOHEYHbIe JAECATHUYHBIE JApOOH.
MHOX€eCTBO JEUCTBUTENBHBIX YHCEN; JCUCTBUTENIbHBIE 4YMCIa KaK OECKOHEYHbIE AECATUYHBIE JPOOH.
B3aumMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JECHCTBUTEIBHBIX YHCEI M KOOPAWHATHOU
IPSIMOM.

CpaBHeHHUE IeHCTBUTENBHBIX YUCell, apu(pMeTHIECKUEe JEUCTBUS C JeHCTBUTEIbHBIMU YHCIIAMHU.
W3mepenus, npubinxeHus, OUEHKU

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIEro MUPa, JJINTEIbHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHpE.

[IpnbnmxEHHOE 3HaUEHUE BEIUYMHBI, TOYHOCTh NpuOnmxkeHus. Okpyrienue uucen. Ilpukunka u oneHka
pE3yJIbTaTOB BBIYUCIICHUM.

YpaBHEHHUsI U HEPABEHCTBA

YpaBHEeHUs ¢ OJTHOM MTEPEMEHHOI

JIuneiinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCSA K JIMHEWHBIM.

KBanpatHoe ypaBHeHMe. PerieHne ypaBHEHMi, CBOASIIMXCS K KBaJpaTHbIM. BHKBagpaTHOE ypaBHEHHE.
[IpuMmeps! penieHUs ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEW Pa3sIOKEHUEM HA MHOKHUTEIIN.

Pemienune 1poOGHO-paliMOHAIBHBIX YpaBHEHHUH. PellieHne TeKCTOBbIX 3aau anredpandeckuM MEeTOI0M.
Cucremsbl ypaBHEHUN

VYpaBHeHHE ¢ AByMS NMEPEMEHHBIMU M €ro rpaduk. Pemienue cuctem OBYX JMHEMHBIX YpaBHEHUH C ABYMs
nepeMeHHbIMHU. PellleHne cucrteM ABYyX YpaBHEHMM, OZHO M3 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOH
creneHy. ['paduueckas MHTEpIIpeTalUsl CHCTEMbl YPAaBHEHUH C IByMs IEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 3a7au aNreOpandeckKuM CIIOCOOOM.

Hepagsencrtpa

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne MuHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PelleHne cucteM JIMHEHHBIX HEPABEHCTB C OJHOU
nepeMeHHoM. KBagparHele HepaBeHCTBa. ['paduueckast MHTEpIpeTalys HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYyMsI IEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢ynkuus, e€ rpadpuk m cpoiictBa. Ilapabomna, koopauHaThl BepLIMHBI Mapaloiibl, OCh



CUMMETPHH 1apaloJIbl.
I'padpuxu  pyHKIMIA:

k
y=kx, y=kx+b, y= Y =x3,y= x‘,fy=|x| U UX CBOMCTBA.

Yucnoseie IIOCJICA0BATCIIBHOCTHU

Omnpenenenue U crocoObl 3alaHKs YUCIOBBIX OCIEI0BATEIBHOCTEN

[lonaTne YUCIOBOM IMOCIIEAOBATENBPHOCTH. 3aJaHHe MOCIEI0BATEIBHOCTH PEKYPPEHTHOUW (opMyJoi H
(dopMyI0# n-ro wieHa.

Apudmernueckast 1 reoMeTpUIecKas MpoOrpeccuu

Apudmernueckas u reomerpuueckas mnporpeccuu. @Dopmyibl n-ro  uieHa apuMeTHUecKol U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne wWIEHOB apU(PMETHYECKON M TIeOMEeTpUYECKOHl Mporpeccuil TOUYKaMu Ha KOOPAMHATHOH
IUIOCKOCTH. JIMHEMHBIN U KCIOHEHIIMANBHBIN pocT. CI0KHBIE TPOLIEHTHI.

[IJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATEI OCBOEHMS IIPUMEPHON PABOYEN
I[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenne yueOHOTO Kypca «Anredpay Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus TOJDKHO 00ECTICUNBAThH
JOCTHKEHHE CIIEIYIOLMX IPEeAMETHBIX 00pa30BaTENbHbIX PE3yJIbTaTOB!

7 Kiacc

Yucna v BBIYUCICHUS

BrimonsATe, coderas YCTHBIE M MUCHMEHHBIE MPHEMBI, apu(METHUECKUE NIEHCTBHA C PAaLMOHAIBHBIMH
YHUCIIAMHU.

HaxoauTp 3HaYeHHUS YHMCIOBBIX BBIPAKCHUN; IPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYHCIICHHUS
3HA4EeHUH APOOHBIX BBIPAXKEHUH, collepKaluX OOBIKHOBEHHbIE U JECATUYHBIE JpoOu.

[lepexoaute oT omHON (opMbl 3amucu Ymcen K Apyroi (mMpeoOpa3oBBIBATh NECATHYHYIO ApOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUUHYIO IPOOBb).
CpaBHUBATh U YIIOPSAI0YMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTs uucna.

BBINONHATP NPUKUAKY M OLEHKY pE3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAYEHUW YMCIOBBIX BBIPAKCHUU.
BbINOHATE AEUCTBHA CO CTENEHSAMU C HATYPAJIbHBIMU ITOKA3aTEISIMH.

[IpumeHsTh IPU3HAKU JEIUMOCTH, Pa3JI0KEHUE Ha MHOKUTENIN HATYpaJIbHbIX YUCEIL.

Pematp npakTHKO-OpUEHTUPOBAaHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEIMYUH, IIPOIOPLIUOHATIBHOCTHIO
BEJIMYMH, [IPOLIEHTAMU; UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 331a4 C YYETOM OTpaHUUEHUM, CBSI3aHHBIX
CO CBOWCTBaMM paccMaTpUBAEMbIX OOBEKTOB.

AnrebpanuecKkie BHIPAXKECHUS

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJOTHIO M CUMBOJMKY, NPUMEHATh €€ B IPOLIECCE OCBOEHUS
y4eOHOro Marepuana.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPAKEHUH ITPU 3aJaHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

BremonsATe mpeoOpazoBaHMs IENOTO0 BBIPAKEHUS B MHOTOWIEH IPHUBEICHHEM IOJOOHBIX ClIaraeMbIX,
pacKpbITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOWIEHa HAa MHOTOWIEH, MPUMEHATh (HOpMYIIBI
KBaJpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcymiecTBIATh Pa3NoKEHHEe MHOTOWICHOB Ha MHOXHTEIH C IOMOIIBIO BBIHECEHHS 3a CKOOKHM OOIIero
MHOXHTEJSL, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHUs (HPOPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensTs npeoOpa3oBaHUs MHOIOWIEHOB /ISl PEIICHUS Pa3IMYHbIX 3a]ad U3 MaTeMAaTHUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIBHOMN NIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYpaJTbHBIMU ITOKA3aTENIIMU JIJIs IPE0OPa30BaHUS BEIPAKECHUI.
YpaBHEHMsI U HEPABEHCTBA

Pewlate uHEMHBIE ypaBHEHUSA C OJHOW IIEPEMEHHOM, INPUMEHsAs IpaBUia IEPEeXoJa OT HCXOIHOIO
YPaBHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, ABIIAETCS 1M YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METObI P PEIICHUH JTHHEHHBIX YPAaBHEHHIA U UX CHCTEM.

[TonGupate npuMepsl nap YMce, ABISAIOIINXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C IBYMs IEpEMEHHBIMU.
Crtpoutb B KOOPIMHATHOW IJIOCKOCTH Ipa)K JTUHEHHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMH; TOJIb3YsCh
rpauKOM, IPUBOAUTH IPUMEPHI PELICHUSI yPaBHEHHUS.



Pemate cucremsl AByX JMHEHHBIX YPaBHEHHUH € IBYMS IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.
CocTaBnaTh M pemaTh JMHEHHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX YpPaBHEHHMM IO YCJIOBHIO 3ajaud,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJIyYE€HHBIN pE3yJIbTaT.

Koopaunats! u rpadpuku. OyHKmm

N300pakaTh Ha KOOPAMHATHON MPSIMOI TOUKH, COOTBETCTBYIOLIHME 3aJaHHBIM KOOPAMHATAM, JTy4H, OTPE3KH,
MHTEPBAJIBL; 3aIIMCHIBATH YMCIIOBBIC TIPOMEXKYTKU Ha aareOpandecKoM si3bIKe.

OTmeuaThs B KOOpAMHATHOM IJIOCKOCTU TOYKM MO 3aJ@aHHBIM KOOpAMHATaM; CTPOUTH IpadUKH JIMHEHHBIX
¢ynkuumit. Crpouts rpaduk GyHKIH Yy = | X |.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHCHMOCTH MEXIY BEIMUMHAMU: CKOPOCTb, BpeMs,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsI, 00bEM pabOTHI.

HaxoauTh 3HaueHune QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[NorumaTts Tpaduueckuii cnocod npencTaBieHus U aHaIW3a HH(OPMAIIMN; U3BJICKATh U HHTEPIIPETUPOBATH
UH(POPMALIUIO U3 TPaPUKOB peaIbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

8 xacc

Yucna v BBIYMCICHUS

Hcnonp30BaTh HadaldbHBIE IIPEACTABICHHUS O MHOXKECTBE JICHCTBUTENIBHBIX YHCEN JUIsl CPAaBHEHUS,
OKpYTJIEHHUS Y BBIYMCIIEHUH; U300pakaTh AEHCTBUTEIbHbIE YHCIa TOUKAMU Ha KOOPAUHATHOM NPSIMOH.
[TpumMeHnsaTh MOHATHE apUYMETHUECKOTO KBAIPATHOTO KOPHS; HAXOAUTh KBapaTHbIE KOPHH, UCTIOIB3YS MPH
HEOOXOIMMOCTH KaJIbKYJISITOP; BBIMOIHATE IPeoOpa30BaHuUs BBIPAXKEHUH, colepKallluX KBaJpaTHbIe KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEN.

Hcnonb30BaTh 3anMcu OOJIBIIMX M MAJIBIX YHCEJ C TIOMOLIBIO IECATUYHBIX JpoOeit u creneneit uucna 10.
AnrebpanyecKkue BHIPaKECHHUS

[IpuMeHATh TOHATHE CTENEHH C LEeJNbIM II0Ka3aTeNeM, BBIIOJHATh MNpPeoOpa3oBaHMs BbIPAKEHHIH,
COJIEPKAlINX CTEIICHU C LENIBIM IIOKA3aTEIIEM.

BBINONHATE TOXK/IECTBEHHBIE TPEOOPa30BaHUs PALlIOHAIBHBIX BBIPAKECHUI HAa OCHOBE MpaBWJI AEUCTBUM Haj
MHOTOWJICHAMH U alNTreOpandecKuMu IpOOsIMH.

PackiagpiBaTh KBapaTHBIN TPEXUICH HA MHOXKHUTEIH.

[IpumensaTs npeoOpazoBaHusl BBIPAKEHUM [UIsI PELICHUS pa3jIMYHBIX 3a/7ad W3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIBHOMN NPAKTUKH.

YpaBHEHHUsI U HEPABEHCTBA

Pematp nuHEiHbIE, KBaApaTHBIE YPAaBHEHUS W PAallMOHAIBHBIE YPAaBHEHHUS, CBOAAIIUECS K HUM, CHCTEMBbI
JIBYX YPaBHEHUH C JBYyMS IIEPEMEHHBIMHU.

[TpoBoauTh mpoCTEHIINE UCCIEAOBAHNS YPABHEHUN M CUCTEM YPABHEHMM, B TOM YHCJE ¢ IPUMEHEHUEM
rpadUUecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE WM CHCTEMa YpaBHEHUH peIIeHUs,
€CJIM UIMEET, TO CKOJIBKO, U TIp.).

ITepexomuTth OT cioBecHON (HOPMYINPOBKH 3a/1auu K €€ anredpandeckoil MOJIeNn ¢ TIOMOIIBIO COCTABICHUS
YPaBHEHUS WM CHCTEMBl YPaBHEHWM, MHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIH pe3ysbTart.

[TpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB IJII CPAaBHEHUS, OLIEHKHU; pelIaTh JIMHEHHBbIE HEPABEHCTBA C
OTHOW TIEpeMEHHOW M WX CHUCTEMBI, JaBaTh TpadUUYECKyl0 HIUIIOCTPALMI0 MHOXKECTBA pELICHUH
HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[ToHumaTh U UCIONB30BaTh (DYHKIIMOHAJIBHBIE MOHATHS U S3bIK (TEPMMHBI, CUMBOJIMYECKHE 0003HAUCHMS);
OTIpeIeNIATh 3HaUeHUe (PYHKIUH 110 3HAYCHUIO apTyMEHTa; ONpPeAesaTh CBOCTBA (YHKINU 1O €€ rpaduKy.
Crpouts rpaduku 3JeMEHTapHbIX (QYHKLIUH BUIa

k _
y=3 Y~ x2,\y =x3,y= vx,y=|X|; onmuchIBaTh CBONCTBA YHCIIOBO (DYHKIHH 110 e TpadHKy.

9 knacc

Yucna v BBIYMCICHUS

CpaBHUBaTh U YIIOPSAI0UYMBATh PALIMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

Beimonsate apugmeTnueckue IEHCTBUA € PalMOHAIBHBIMU YHMCIaMM, COYETass yCTHbIE U NHCbMEHHBIE
IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIbHBIMU YU CIAMHU.

Haxomuts 3HaueHus CTENEHEHW C LEJIbIMU II0KA3aTeNIIMA W KOPHEH; BBIYMCIATH 3HAYCHHS YHMCIOBBIX
BBIPAKCHU.

OKpyrisiTh AEUCTBUTEIBHBIC UYMCIIA, BBIIOJHATH NPUKUIKY PE3yJIbTaTa BBIYACICHWM, OLEHKY YHCIIOBBIX



BBIPAYKECHUI.

YpaBHEHHUsI U HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE YpPaBHEHMs, YPaBHEHMS, CBOJSIIMECS K HHUM, MPOCTEUIIHe APOOHO-
panyoHaIbHbIE YPAaBHEHUS.

Pemate cuctemMbl OBYX JMHEHHBIX YpaBHEHHI C JABYMsI NEPEMEHHBIMHU M CHCTEMBI JIByX YpPaBHEHHI, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemath TekcTOBBIE 331aUu anTeOpanyecKuM CIOcOOOM € MOMOIIBIO COCTABJICHHS YPaBHEHUS MM CUCTEMBI
JIByX YPaBHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBoauTh MpoOCTEWIINE UCCIENOBAHNUS YPAaBHEHUU W CUCTEM YpaBHEHMil, B TOM 4YHCIIE C NPUMEHEHHEM
rpadUUecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE WM CHCTEMa YpPaBHEHUH peIIeHUs,
€CJIU UMEET, TO CKOJIBKO, H TIp.).

Pemarte nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb pEIIEHUE HEPABEHCTB Ha
YHUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CHUMBOJIOB.

Pemath cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIOYAIOIIME KBAJIPATHOE HEPABEHCTBO;
n300pakaTh pelIeHHEe CHUCTEMbl HEPaBEHCTB HAa YMCJIOBOM MPSMOMH, 3alHCHIBATh pPEUICHHE C MOMOIIbIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH Pa3JIMYHBIX 3a/1a4.

DyHKIU

Pacnio3naBate (hyHKIMU M3y4eHHBIX BUIOB. [loKa3pIBaTh cXeMaTHUECKHU PACIOJIOKEHUE HAa KOOPAUHATHOM

miockocTu rpadukoBPyHKINN Buaa: y =kx, y =kx + b, y X

,y=ax2 + bx +cy =x3,y=+x,y=|X| B 3aBUCUMOCTH OT 3HAaYCHMI KO>(PDHUIHEHTOB; ONMHCHIBATH
cBOMCTBA (PYHKITUH.
Ctpouts 1 n300pakaTh CXeMaTUICCKU TpadUKH KBaPATHUHBIX
(YHKIWH, ONIMCHIBATh CBOMCTBA KBAJAPATHYHBIX (DYHKIIHIA MO UX TpaduKaMm.
Pacrio3naBate kBagpatndHyro (GyHKIHIO 1O (GopMyse, MPUBOIUTH MPUMEPHI KBAIPATUIHBIX (DYHKIUN U3
peanbHOM XKU3HU, (PU3HKH, TEOMETPHH.
ApudmeTnueckast 1 TeOMETpUUYECKast TPOTPECCUU
Pacnio3HaBaTh apupMETHIECKYIO U TEOMETPUIECKYIO TIPOTPECCUH TIPH Pa3HBIX CIIOCcO0aX 3aJaHHs.
BhITIONHATE BBIYUCIICHUST C WCIOJIB30BaHUEM (POPMYJT N-TO WieHa apu(METHIECKOW M TeOMETPHUYSCKON
NPOTPECCUi, CyMMBI TIEPBBIX N YICHOB.
N300paxaTh YiICHBI TOCICIOBATEIILHOCTH TOYKAMH Ha KOOPIUHATHOH TUIOCKOCTH.
Pemrate 3amaum, CBsI3aHHBIE C YMCIIOBBIMHU IIOCIICAOBATEILHOCTSMH, B TOM YHCIE 3aJla4d U3 peallbHOU
JKU3HU (C UCIIOJIb30BAHUEM KAIBKYJISTOPA, ITUPPOBBIX TEXHOIOTHA).

TEMATHNYECKOE ITINTAHUPOBAHUE YYEBHOI'O KYPCA (ITO TOJJAM OBYYEHUN A1)
7 xmacc (102 )

Pemenne ocHOBHBIX 3a7a4 Ha Japo0H,
MPOLIEHTHI U3 PEAbHOM MPAKTUKH.
[Tpu3Haky JIEIMMOCTH, PA3IOKCHHS

Ha3Banue
OcHoBHbIE BU/[IbI JESITEbHOCTU
pasnena (tembl) | OCHOBHOE COfiep)KaHUE
o0ydJaronmxcs
(4ucio 4yacoB)
Yucna u | Ilonstne  panmonanmbHoro  ymcia. | CucteMaTu3upoBaTh M O0Oramiath 3HAHUS
BBIYMCIICHHUS. Apudmernueckue JIEUCTBUSA C | 00 OOBIKHOBEHHBIX U JECSITUYHBIX APOOSX.
ParmonansHble paloHalIbHBIMU qHCJIaMU. CpaBHMBaTh M yHNOpPAJOYMBATH ApoOH,
qucia CpaBHenue, yHopsiiourBaHue | mpeoOpa3oBbiBasi NpU  HEOOXOIUMOCTHU
(254 palMOHAIbHBIX YUCEIL. NeCATUYHbIE JIpoOM B  OOBIKHOBEHHBIE,
Crenenn c HaTYpaJIbHBIM | OOBIKHOBEHHbIE B JIECATHUHBIE, B YaCTHOCTHU
IIOKAa3aTEJIEM. B OECKOHEUYHYIO JIECATUYHYIO IPOOb.

[Ipumensitb pa3zHoOOpa3Hble CHOCOOBI U
npuéMbl BBIYMCIICHUS 3HAUYEHUM JpOOHBIX
BBIPQXECHHM, COJEp)KAIIUX OOBIKHOBEHHbBIE

HA MHOXKUTEIIM HATYPAJIbHBIX YUCEN. | M JECATHYHBbIE JpOOU: 3aMEHATh MpHU
Peanbnuble 3aBucumoctu. IlpsiMas u | HEOOXOAUMOCTH JIECATUYHY IO Ipo0b
oOpaTHasi MPOMOPIIMOHATIEHOCTH OOBIKHOBCHHOM u OOBIKHOBEHHYIO
I[eCfITH‘lHOI;’I, MPUBOJUTL BBIPAKCHHUE K
dbopme, HauoOoJee ya00HOM JUTS




BBIUMCJICHU, MpeoOpa3oBbIBaTh APOOHBIE
BBIDAKEHHUSI HA YMHOKECHUE U JICJICHUE
NECATHUYHBIX Jpo0ell K JeHCTBUSM C
[EJIBIMA YHCIaMH.

[IpuBoaute  uucioBble U  OyKBEHHbBIE
IIPUMEPBl  CTENIEHW C  HATypaJIbHBIM
[IOKAa3aTelIeM, 00BsICHSAA 3HAYEHHUS

OCHOBAaHUS CTENEHU UM MOKa3aTells CTENEHH,
HaXOJUTh 3HAYCHMs CTerNeHel Buaa an (a —
mo0oe  palMoHadbHOE YHCIO, N —
HaTypajbHOE YHCIIO).

[Tonumatp cMbICH 3anKcy OOJIBIIUX YUCEI C
HIOMOILBIO IECATUYHBIX JpoOei U cTeneHei
gucna 10, OpUMEHATh HMX B pealbHbIX
CUTYyalUsX.

[TpumeHsTH MIPU3HAKH JIEITUMOCTH,
pa3yIoKEeHUs] Ha MHOXKUTENM HaTypallbHBIX
qucel.

Pemate 3amauM Ha 4acTH, TPOLIEHTHI,
OPONOpPLUH, HAa  HAXOXACHHE  Jpodu
(mpolieHTa) OT BEMUYMHBI U BEIMYUHBI IO
e€ npobu (mporeHty), npodu (MpoIeHTA),
KOTOpBIM COCTaBie€T OAHA BEJIMYMHA OT
npyroii. [IpuBoauTh, pa3dbuparb, OIICHUBATH
pasinyHble peIleHMs, 3aluCh pEeLIeHUuH
TEKCTOBBIX 3ajau.

Pacno3HaBaTh M OOBSICHAThH, ONMUPAsACh Ha
ornpezeneHus], IpsIMO IPONOPLUUOHATIBHBIE U
00paTHO NPOMOPLUOHAIBHbBIE 3aBUCUMOCTH
MEXy BEIMYMHAMH; MPHUBOANUTH TPUMEPHI
9THX 3aBHCHMOCTEH U3 peajbHOro MUpA, U3
JpyTUX y4eOHBIX TPEIMETOB.

Pematp MIPAKTUKO-OPUEHTHUPOBAHHBIE
3aa4d Ha JpoOH, MPOLEHTHI, MPAMYI H
o0paTHy0 HPONOPLHUOHATIBHOCTH,
IPONOPLUHI

Anrebpanueckue
BBIpAKCHUS

(27 9)

bykBennbie BBIPYKEHUSI.
IIepemenHsble. [lomycTUMBIE 3HAYEHUS
nepeMeHHbIX. DOPMYIIBI.
[IpeobpazoBanme OYKBEHHBIX
BBIPQKEHUH, pacKpbhITHE CKOOOK U
IMPUBCACHUC HO]I06HI)IX cJlaracMbIX.
CpoiicTBa cTeneHH C HaTypaIbHBIM
MOKa3aTesIeM.

MHOro4IeHSI. Cnoxenue,
BbBIYUMTAHUC, YMHOKCHHE
MHOT'OWICHOB. Dopmyibl
COKpAILEHHOI'O YMHOXCHHUS.
Pasnoxenue MHOI'OYJICHOB Ha
MHOXUTCJIN

OBnagery anreOpandeckoi TEPMHUHOJIOTUEH
Y CUMBOJIMKOM, IPUMEHATh €€ B MPOLECCE
OCBOCHHMSA y4eOHOro MaTepuaa.

Haxonuth 3HAYCHUS OYKBEHHBIX
BBIDQKEHUM TpU 3aJaHHBIX 3HAYCHHUSAX
OykB;  BBINOJHATH  BBIYUCICHHUS IO
¢dbopmynam.

BoinmonusaTe  mpeoOpa3oBaHuS  LIETIOTO
BBIDQKEHUSI B MHOTOWIEH IPUBEACHUEM
10J1I00HBIX CllaraembIx, PacKpbITUEM
CKOOOK.

BbinonHATE yMHOXXEHUE OJHOWIEHAa Ha

MHOTOWJIEH U MHOIOWIE€Ha Ha MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBajpaTra CyMMBI H
KBaJ[paTa pa3HOCTH.

OcCymecTBIATh Pa3I0KEeHHEe MHOTOUYIEHOB
HAa MHOXHTENIM IyTEM BBIHECEHUS 3a
CKOOKM OOIIEero MHOXHUTENs, NPUMEHEHUs
(dbopMyJIBl  pa3HOCTH KBaJpaToB, (HopMys




COKpAIEHHOT'O YMHOKEHHUS.
[TpumensTe mpeodpa3zoBaHne MHOTOUWICHOB

JUISL  pELIEHUs pa3in4HbIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3
pEabHON NMPaKTUKH.

3HAKOMUTBCS €  HUCTOpPHEH  pa3BUTHUSA

MAaTCMAaTUKH

VYpaBHeHns " | YpaBHEHUE, npaBuia | Pemate JIMHENWHOE ypaBHEHHE C OJHOM
HEPaBEHCTBA npeoOpa3oBaHus YpaBHEHUs, | IEPEMEHHOM, NPUMEHSS NIpaBWiIa Nepexoia
(20 9) PaBHOCWJIBHOCTh YPaBHEHUH. OT UCXOJIHOTO YPABHEHHUS K PABHOCUIIBHOMY
JluneiitHoe ypaBHeHHME C OAHOH | eMy Oojee mnpocroro Buia. lIpoBepsTs,
IIEPEMEHHOM, PEIICHHE JIMHEWHBIX | ABJISIETCS JIM KOHKPETHOE YHCIO KOpPHEM
ypaBHeHu#. Pemenue 3amay ¢ | ypaBHEHUS.
IIOMOILBIO YPABHEHHM. [TonGupate IIPUMEPBHI nap qucel,
JluneiiHoe  ypaBHeHUE C  ABYMS | SBIISIOLIUXCS pelieHueM JIMHENHOT O
NEePEeMEHHbBIMH U ero  rpaduk. | ypaBHEHUsI C  JByMS  [E€pEMEHHBIMHU.
Cucrema AByxX JNMHEHHBIX ypaBHEHHH | CTpOUTh B  KOOPAMHATHOW  IIJIOCKOCTH
C JByMs IepeMeHHbIMH. Pemienue | rpapuk JIMHEHMHOrO ypaBHEHUS C JBYMS
CUCTEM ypaBHEHUN CHOCOOOM | IEPEMEHHBIMH;  MOJB3YsSCh  TpaduKoM,
[IOJICTAHOBKH U CIIOCOOOM CIIOKEHUSI | IPUBOAUTDH IPUMEPHI PEIICHUS YPABHEHHUS.
Haxomute  pemenue  cucTteMbl  ABYX
JIMHENHBIX YpaBHEHUH c IBYMsI
[IEPEMEHHBIMHU.
CocraBnTh W pemarb ypaBHEHHE WIH
CUCTEMY YPaBHCHHMH IO YCJIOBHUIO 3aJauH,
UHTEPIPETUPOBAaTE B  COOTBETCTBUH  C
KOHTEKCTOM 3aJ1a4M [1OJYYEHHBIN pe3ysbTaT
Koopaunarer u | Koopaunara Toukun Ha mnpsaMoil. | M3o00paxate Ha KOOpAMHATHOM NpSAMOI
rpapuKu. Uucnosble NMpOMEXYTKH. PaccrosiHue | TOYKHM,  COOTBETCTBYIOLIME  3aJaHHBIM
Oyukumu (24 4) | MeXIy JBYyMSI TOYKaMHU | KOOpJAMHATAM, JIy4H, OTPE3KH, WHTEPBAJbI,
KOOpJMHATHOM NPAMON. 3aMMCBIBATh X HA aNreOpanyeckoM si3bIKe
[IpssmoyronbHas cucrema koopAauHaT | OTMedaTe B KOOPAMHATHOW IUIOCKOCTH
Ha II0cKocTU. Ilpumepsl rpadukoB, | TOUKH IO 3alaHHBIM KOOpJIMHATAM; CTPOUTH
3ajaHHbIX  ¢GopMmynaMu.  YUteHue | rpaduKM  HECIOXHBIX  3aBUCHMOCTEH,
rpauKOB peabHbIX 3aBUCUMOCTEH. 3aJaHHbIX (opMylamMH, B TOM 4HCIE C
[TonsiTne byHKIUH. I'paduk | momombo U(POBBIX TaOOPATOPHIA.
byHKIHN. CpoiictBa  ¢yHkuuit. | [IpumMeHsaTp,  u3ydaTh  INPEUMYILIECTBA,
Jluneitnas  ¢ynkuusa. Iloctpoenue | uHTEpnpeTupoBarh rpaduyeckuil crnocod
rpaduka JUHEWHON (GYHKLIMU. | IPEICTaBIEHUS] W aHAIW3a pPa3HOOOpa3zHOU
I'paduk pynkuun y =1x 1 KU3HEHHOW MH(DOpMaLIUK.
OcBauBath MOHATHE (DYHKIIMH, OBJIAJIEBATh
(GYHKIIMOHATBHON TEPMUHOJIOTHEH.
Pacnio3naBath JnHeHHYy0 QyHKIMIO y = kX
+ b, onuckIBaTh €€ CBOMCTBA B 3aBUCHMOCTH
OT 3HaueHui kordpurmenTos k u b.
Crpouts rpaduku  JUHEHHOW (QYHKIMH,
byHKIIIN
y=Ix1L
Hcnonp3oBate 1HQPOBBIE pecypchl s
IIOCTPOEHHUS
rpa¢pukoB  (QyHKIOMA W M3y4YeHUS HX
cBOMCTB. [IpuBOAUTH MpHUMEpHI JIMHEUHBIX
3aBUCUMOCTEN B pealbHBIX IpoLEccax U
SBJICHUSIX
[ToBTopenne  u | [loBTOpeHHE OCHOBHBIX MOHSATHH ¥ | BIOMpaTh, MPUMEHSITh OIICHUBATH CIIOCOOBI




o6ob6mIeHue (6 1)

METOJIOB Kypca 7 Kjiacca, 0000mieHue

3HAHUU

CpaBHEHMUS qucen, BBIUUCIICHUH,
npeoOpa3oBaHuil  BBIPAKEHUH, peEIICHUS
YpPaBHEHUM.

Ocy1ecTBiATh CaMOKOHTPOJIb

BBITNOJIHAEMBIX JIEHCTBUH M CaMOIPOBEPKY
pe3yibTaTta BBIYMCICHUH, TIpeoOpa3oBaHUiA,
noctpoeHur Pemarte 3amaum W3 peanbHOU

KU3HU,  TNPUMEHSATb  MaTeMaTHYeCKHe
3HAaHUS ISl pelleHus 3a7ad M3 JPYrux
PEIMETOB.

Pemate TekcToBBIE 3aaud, CpPaBHUBATH,
BBIOMPATH CIIOCOOBI pEIIEeHHs 3a/1a4H

8 kmacc (102 4)

HasBanue
pasnena (tembl) | OCHOBHOE CO/IEp)KaHUE OcCHOBHBIE BUIBI JEATEILHOCTH O0yJarOIIHXCS
Kypca (aucno
4acoB)
Yucna u | KBagparaslii  kopeHb  u3 | @OopMynMpoOBaTh ONPEACICHHE KBAIPATHOTO KOPHS
BBIYHCIICHHUS. qucia. [Tonsatue 00 | U3 uucna, apuPpMeTHIecKOro KBaApaTHOr0 KOPHSL.
KBanpatHbie UppalMOHATIEHOM yycine. | [IpuMeHaTs onepanuio H3BIEUYEHUS KBaJApPaTHOIO
KOPHH JlecaTuuHbple NPHOIMKEHHs | KOPHS M3 YMCIA, MCIOJNB3Ys NMPH HEOOXOAUMOCTH
(154) MPPALMOHAIIBHBIX YyuCell. | KaIbKyJIsATOp.
JleiicTBUTEIBHBIE yucaa. | OneHnBaTh KBaJApaTHbIE KOPHU LEJNBIMU UYUCIIAMU
CpaBHeHHE AEUCTBUTEIBHBIX | U IECATUYHBIMU JAPOOSIMHU.
gucen.  Apu¢mernyeckuit | CpaBHUBaTh M yHOPSIOYUBATh palMOHAIbHBIE U
KBa/IpaTHbIN KOPEHb. UppalMOHAJIbHBIE YKCIIA, 3alMCAHHbBIE C TIOMOIIbIO
YpaBHeHMe BuAa X2 = a. | KBaJpaTHBIX KOPHEM.
CpoiictBa apupmernueckux | MccienoBats ypaBHEHHE X2 = a, HAXOAUTh TOYHBIE
KBaJIpaTHBIX KOpHeH. | u npubmmkEHHBIE KOpHU ITpH a > 0.
[Ipeo6pa3oBanue umcnoBwx | MccnenoBaTh CBOMCTBa  KBaJpaTHBIX  KOpHEH,
BBIPQXECHUM,  COAEpXKallUX | IPOBOIA YHCIIOBBIE 9KCIIEPUMEHTHI c
KBaJpaTHbIE KOPHU WCIIOJIb30BAHUEM KAJIBKYJISITOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOICTBa apupMeTHIECKUX
KBaJIpaTHBIX  KOpHEH; NPUMEHATh WX IS
npeoOpa30BaHuUs BBIPAKEHUH.
BeimonsaTe npeobpazoBaHus BBIPAKCHU,
colepKallMX KBaJpaTHble KOpHHU. Belpaxars
NEpEMEHHBIE M3 TEOMETPUYECKHX U (PHU3NUECKUX
dbopmyL.
BeruucnaTe 3Ha4eHUS BBIPAKEHUN, COJEPIKAIIHUX
KBaJIpaTHbIE KOpPHH, UCIIOJIb3YS pu
HEO0OXOAMMOCTH KAIBKYJISITOP.
Hcnonp3oBaTk B XOA€  peuleHMs  3a1ay
JJIEMEHTapHblE MPEICTaBICHMsS, CBS3aHHbIE C
NpUOIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHs MaTEMaTHKU
Yucna u | Crenenn c nensiM | PopMyIMpOBaTh ONPENEICHNUE CTENEHU C LIEIbIM
BBIUHCIICHHUS. MIOKAa3aTeJEM. IIOKA3aTEJIEM.
Crenenn c | CrangapTHas 3anuch uncna. | IlpeacraBisare 3amuch OOJBIIMX U MaJIbIX YHCEIN B
LEJIBIM Pa3mepnr O0BEKTOB | cTaHAapTHOM Bujae. CpaBHHMBaTH 4YHCIA U
MOKa3aTeJeM OKpy’Karomiero Mupa (OT | BEIMYUHBI, 3alMCaHHblE C  HCIOJb30BAHUEM
(7 9) 3JIEMEHTapHBIX crenenu 10.




YacTUIl 10
00BEKTOB),
MIPOILIECCOB B
OKpYKaroIeM MHUpe.
CBoiicTBa CTENEHHU C I1IEJIBIM
IoKa3aTejieM

KOCMHUYCCKUX
JIUTCIIBHOCTD

Hcnionp30BaTh 3a0uch 4UCET B CTaHAApTHOM BUJC
TUISt BBIPAXKEHUS pa3MepoB 00BEKTOB,
JUTUTEIIbHOCTHU MIPOLIECCOB B OKPYKAIOIIEM MUPE.
®opMyJIHpOBaTh, 3AMUCHIBATH B CHUMBOJIMYECKON
dbopMe M WUTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA
CTETIEeHU

C LIEJIBIM MTOKAa3aTeJIeM.

[IpumensTh CBOICTBa CTEIEHU U1
npeoOpazoBaHus
BBIpDQXXCHHUH, COAEpXAIUX CTENeHU C IIeJIBIM

nmokazaTejieM. BBITOIHSATh JCHCTBUS C YHMCIIAMH,
3aMMCaHHBIMK B CTaHJAPTHOM BHUJE (YMHOXEHUE,
JIeIIeHNE, BO3BECHHEC

B CTCTICHB)
Anrebpanueckue | KBagpaTHblii TpéxuneH. | Pacrio3HaBaTth KBaJpaTHBIN TPEXUJIEH,
BBIPAYKEHUS. PaznokeHne  KBagpaTHOTO | yCTaHABIMBATh BO3MOXKHOCTb €0 pPa3fioKEHUs Ha
KsanpaThsiit TpEXWIEHA HA MHOXKUTEIN MHOKHTEIH.
TPEXUIICH PacknanpiBath Ha  MHOXKHUTEIM  KBAQJAPATHBIN
(54) TPEXWIEH C HEOTPULIATEIbHBIM JUCKPUMHUHAHTOM
Anrebpanyeckue | AnreOpandeckas JpoOb. | 3amuchIBaTh anreOpanvecKue BBIPKCHHS.
BBIPAKEHUS. JHomnyctumble 3HavyeHus1 | Haxonuth 00nacTe ompeneneHus paroHAIBHOTO
Anrebpanueckasi | IEPEMEHHBIX, BXOJAIIMX B | BBIPQXKEHUS. BBINOIHATH YHMCIOBBIE MOACTAaHOBKH
IpoOb anreOpandeckue ¥ BBIYMCIATH 3HAYCHHE JAPOOH, B TOM YHUCIE C
(15 9) BBIPAKECHMUS. OCHOBHOE | MIOMOIIBIO KaJbKyJsTOpA. DopMyJIUpPOBATH
CBOWCTBO  airedpanyeckoil | OCHOBHOE CBOWCTBO aiuredpandeckoil npobu u
JpooHu. CokparieHue | MpUMEHATh €ro Jjisi MpeoOpa3oBaHUsl JPOOEH.
npo0eit. Bomonuate  nmeiictBug ¢ anreOpanyecKUMH
Crnoxenue, BBIUUTAHUE, | IPOOSIMH. ITpumensTH npeoOpa3oBaHus
YMHOXEHUE U  JEJICHUE | BBIPAKEHUM [UIsl pelleHus 3agad. Belpaxarsb
anredpandecKux nIpoOel. | mepeMeHHbIe u3 bopmyn (busnueckux,
IIpeobpazoBanue reOMETPUUYECKUX, OIHCHIBAIOLINX OBbITOBBIC
BBIPQXKEHUH,  COJEpKaIlUX | CUTYaLHH)
anreOpandeckue Apoou
VYpaBHeHUs KBanpaTtHoe ypaBHeHue. | Pacnio3HaBaTh KBaJpaTHbIE ypaBHEHUS.
u HepaBeHcTBa. | Hemonnoe KBaJlpaTHOE | 3amuChiBaTh  (HOpMylly KOpPHEH  KBaJpaTHOTO
KBanpatHsie YpaBHEHHUE. dopmyna | ypaBHEHUS; pELIaTh KBaJpaTHbIE YpPAaBHEHUS —
ypaBHEHUS KOpHei KBa/IpaTHOT'O | IOJIHBIE U HETOJIHBIE.
(154) ypaBHeHus. Teopema Buera. | IIpoBoauts IIPOCTEHIINE UCCIIEIOBAHUS
Pewmenne YpPaBHEHUH, | KBaJPATHBIX YPAaBHCHUM.

CBOISIIMXCA K KBaJpPATHBIM.
[Ipocreiimue IpoOHO-
paluroHaNIbHbIE YPABHEHUS.
Pemenue TekcTOBBIX 3a51a4 C
IIOMOLLBIO KBaJPATHBIX
ypaBHEHUI

Pemate ypaBHEHMs, CBOASIIMECS K KBaJAPATHBIM, C
TIOMOIIIBIO npeoOpa3oBaHmii " 3aMeHOU
[IEPEMEHHOM.
Ha6monate
KOpHSAMH U
YpaBHEHHUS.
®opmynupoBaTh TeopeMy Buera, a Takxke
o0paTHYIO TeOpeMy, MPUMEHATh 3TU TEOPEMBI IS
pemieHus 3agady. Pemate TEKCTOBBIE 3aJauu
anreOpanvyeckuM  CIocOOOM:  MEPEXOAUTh  OT
CIIOBECHOM (OPMYJIMPOBKM YCIOBHS 3aJaud K
anreOpanyeckoil Monenu IMyTéM  COCTaBJICHUS
YPaBHEHUS; pellaTh COCTaBICHHOE YpPaBHEHUE;
MHTEPIPETHPOBATH PE3YJIbTAT.

3HAaKOMHTBCS C MCTOPUEH pa3BUTHS aJIreOpbl

U aHAIM3UPOBAThH
KodppureHTaMu

CBA3b MCKAY
KBaJApaTHOTI' O

YpaBHEHUs

JIuneiiHOe  ypaBHEHHE ¢

Pacno3naBaTh JIMHEWHBIC YpaBHEHMS C JABYMs




U  HEPaBEHCTBA.

ABYyMsI TICPEMCHHBIMHU, €TO

NEPpCMCHHBIMU.

Cucrembl rpaduk, npuMmepbl pemieHus | CTpouth rpaduku JTUHEHHBIX ypaBHEHUH, B TOM

ypaBHEHUH YPABHEHUH B LIEIBIX YUCIIAX. | YHUCIIE

(13 ) Pemenne  cucteM  ABYX | HCTIONB3YS MU(PPOBHIE PECYPCHI.
JUHENHBIX ypaBHEHMH ¢ | Pasnuyare mapaienbHble U IEpeCceKaroluecs
JIBYMs [IEPEMEHHBIMU. | IIPSMBIE IO UX YPABHEHUSIM.
IIpumepsl pemienuss cucreM | Pemars cuCTEMBl IBYX JIMHEMHBIX YPaBHEHUU C
HEJIMHEMHBIX YpaBHEHUU C | IBYMS MepEMEHHBIMU MOJICTAHOBKOM u
JBYMsI IEPEMEHHBIMU. CII0KEHHEM.
I'paduaeckas Pemats mpocTeiinime cucTemMsbl, B KOTOPBIX OJHO U3
UHTEPIIPETALNS YPABHEHUS C | YPABHEHUH HE SBJIAETCS JIMHENUHBIM.
nByMsi  nepemeHHelMM U | [IpuBoauth rpaduyeckyro WHTEPIPETALMIO
CUCTEM YPaBHEHMH C JBYMs | PELIEHMsS] YpPaBHEHHMsS C JBYyMs IIEPEMEHHBIMH MU
[IEPEMEHHBIMHU. CUCTEM ypaBHEHHUH C IByMsI IEPEMEHHBIMHU.
Pemenue TekcTOBBIX 3a1a4 ¢ | Pemare  TekcTOBble 3amaunM  ajaredpanyecKum
IIOMOIIBIO CHUCTEM | CIOCOOOM
ypaBHEHUM

YpaBHeHUs Yucnosle HepaBeHCTBA U UX | POPMyIMpPOBATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB,

U  HEPAaBEHCTBA.
Hepasenctpa (12

4)

CBOMCTBA.

HepaBenctBo ¢ omgHOM
IIEPEMEHHOM. JIuneitnbie
HEpPaBEHCTBA c OJTHOM

nepeMeHHoﬁ U UX PCIICHHC.

CucremMbl JIMHEWUHBIX
HEpPABEHCTB c OJIHOM
IIEPEMEHHOM U UX pELICHUE.

N3o0paxkenue peleHus

JIMHEHHOTO HEPAaBEHCTBA H
UX CHCTEM Ha 4YHUCIOBOU

WJUTIOCTPUPOBATh MX HA KOOPIMHATHOM MPSIMOI,
JTIOKa3bIBATh AJITCOPanIECKH.

[IpuMeHnsATh CBOKCTBA HEPABEHCTB B XOJE PEUICHUS
3ajad.

Pemare  nuHElHBIE  HEpaBEHCTBA C  OJHOWU
MEePEMEHHOM, M300paXkaTh PEIICHHE HEPaBEHCTBA
Ha YMCIIOBOM MPSMOU.

PemraTs CHUCTEMBbl  JIMHEHHBIX  HEPABEHCTB,
M300paxaTh peEIIeHHe CHUCTeMbl HEPaBEHCTB Ha
YHUCJIOBOM IIPSMOM

psIMOI
DyHKIHUN. [TonsTne GbyHKIHN. Hcnonp30BaTh (YyHKIMOHAIBHYIO TEPMHUHOJIOTHIO
OcHoBHbIE Ob6nactb u
MOHSITUS OnpeseNeH!s] U MHOXECTBO | CUMBOJIUKY.
(5 ) 3HaYeHUN byHkuy. | Beruucnare  3HaueHus — (QYHKIOMA,  3aJaHHBIX
CriocoOb1 3amanust pyHKIMA. | GopMymamu
I'pacdux GbyHKIUH. (mpu HE00X0IUMOCTH UCTIOTB30BaTh
CgoiicTBa KaJIbKYJIATOP); COCTaBIIATh TaONMUIBI 3HAYCHUUN
byHKIMH, WX OTOOpakeHHe | QYHKITHH.
Ha Ctpouts 1o Toukam rpaduku QyHKITHA.
rpaduke OmnuceiBaTh cBOicTBa (YHKIIMM Ha OCHOBE €€
rpauyecKoro npeacTaBIeHusl.
Vcnonb30BaTh (YHKIHOHAIBHYIO TEPMHUHOJIOTHIO
"
CHUMBOJIHKY.
HccnenoBath mpuMepsl rpapuKoB, OTPaKAIOIIUX
peanbHble Tpolecchl M siBieHus. IlpuBoauTh
IIpUMEpBbl TPOLECCOB M SBJIEHUH C 3aJlaHHBIMU
CBOMCTBAaMH.
Hcnonb30BaTh KOMIIBIOTEPHBIE MPOrpaMMBbl  JUIsS
1o-
cTpoeHusi TpagukoB (YHKIMHA W H3YYCHHS UX
CBONCTB
DyHKIUY. Urenne w  moctpoeHue | Haxomuteh ¢ momomipio rpaduka  QyHKIUU
Yucnossle rpauKoB 3Ha4YEHUe Ofl-
byHKIHH (GyHKIHH. IIpumepsl | HOM U3 paccMaTPUBAEMBIX BEJIIMYUH 10 3HAYECHUIO




(9 v) rpaduKoB Ipy-TOM.
byHKIHH, OTpaXAIUX | B HECIOXKHBIX CIlydasx BBIpaXarb (OPMYJIIOH
peanabHbIE MPOLECCHI. 3aBUCUMOCTb MEXIY BEIMYMHAMMU.
OyHkuuy,  onuchiBarolme | OnuChIBaTh  XapakTep  M3MEHEHUs  OJIHOM
PSIMYIO u 0o0paTHyIO | BETMYHMHBI B
MPOMOPLUOHAIILHBIE 3aBHUCHUMOCTH OT U3MEHEHUS JAPYToil.
3aBUCHUMOCTH, UX TpaduKu.
['unepOoa.
I'papux ¢ynkumm y = x2. | Pacmo3naBate  BHABl  M3y4aeMbIX  (YHKIHH.
OyHKIMU y = X2, y = X3, [Toka3piBaTh  CXEMAaTHYECKHU  IOJOKEHHUE  Ha
y = X, y = 1 x I; | koopauHAaTHON IUIOCKOCTH TpapuKoB (YHKUIUH
rpadguieckoe pelenue | Buaa: y = x2, y = x3,
YpaBHEHUH u cucrteM |y= X, y=IxL
YpaBHEHUH Hcnons3oBatk (byHKIIMOHATBHO-TpaduyecKue
IIPEJICTaBICHUS /Uil PELIEHUS U HCCIEI0BaHUS
YPaBHEHUH U CUCTEM ypaBHEHHI.
[TpumensaTs nMppPOBBIE pecypechl Uil MOCTPOCHUS
rpadukoB QyHKIMI
IToBropenune  u | IloBTOpeHune OCHOBHBIX | BbIOUpare, mNpUMEHSATh, OLIEHUBATH CHOCOOBI

06o6menHue (6 )

MOHSTHA W METOJIOB KYpPCOB
7 u 8 kmaccos, 0000IIEHNE
3HAHWI

CpaBHEHUS YHWCeJI, BBIYHCICHUN, MpeoOpa3oBaHUit
BBIPAKCHU, pELICHUS YPaBHEHUM.

OcCyIecTBIAT  CaMOKOHTPOJIb  BBITNIOJTHIEMBIX
JNENCTBUN u CaMOIIPOBEPKY pe3yJibTara
BBIYMCIICHHH, TPe0Opa3oBaHUM, TOCTPOCHHIA.
Pemate 3agauv U3 peasbHOW KU3HU, NPUMEHSITh
MaTEeMaTUYECKUE 3HAHUSA I PELICHMs 3aJad W3
IPYTUX IPEIMETOB.

Pemiate TekCTOBBIE 3a/1a4M, CPABHUBATh, BBIOMPATh
CHOCOOBI pelIeHMsI 3a1a91




9 kmacc (102 )

Hassanue paznena | OCHOBHOE coeprKaHue OcHOBHBIE BU/IbI JEATeIIbHOCTH
(TemMbr) Kypca 0o0y4Jarmuxcs
(4ucmo 4acoB)
Yucna n | PannonaneHeie yucna, | PazBuBare IpencTaBlieHHs O 4HCIAX: OT
BBIYMCIICHHUS. MPPALMOHAJIbHBIE YHUCJIA, | MHOKECTBA  HATypAJIBHBIX  4YUCET 10
JleficTBUTEIbHBIE KOHEYHBIE U MHOX€ECTBA ACUCTBUTENIBHBIX
yucna OecKOHEUYHbIE JIECATUYHBIC | YHUCEIL.
9u apoOu. MHuosxecTBo | O3HaKOMUTBCS c BO3MOKHOCTBIO
JNENCTBUTEIBHBIX YHUCEelN; | IPEACTABIICHHS IEUCTBUTEIBHOIO YUCIA Kak
JEUCTBUTEIIbHBIC 0ECKOHEYHOH JeCATUYHON 1pOOH, IPUMEHSTh
yucia KaK OECKOHEYHbIE | JECTUYHBIE NMPUOIMKEHNUS PAllMOHATIBHBIX U
JecATUYHble IpoOu. B3auMmHO | uppalMoHaIbHBIX YHCE.
OJIHO3HAYHOE cootBercTBUE | M300paxkars JIECTBUTEIIbHBIE yucia
MEXIY MHOXECTBO | TOUKaMU KOOPIAUHATHOMN IIPSIMOM.
NEHCTBUTENbHBIX ~ 4YMCEN U | 3alUChiBaTh, CPaBHMUBATh M YIOPSIOYHUBATH
MHOECTBOM TOYEK | JECHCTBUTEIIbHBIC YHUCIIA.
KOOPJIMHATHOM IIPSIMOM. BrInonHATh, codeTass yCTHBIE U NACHMEHHBIE
CpaBHeHHEe  JEUCTBUTENbHBIX | IpUEMBI, apudmMeTHuecKkue ACUCTBUS  C
4ucell, apudmeTnyecKue | paloHaIbHBIMU YUCIIAMU; HaxOJIUTh
JNEUCTBUN C JACUCTBUTEIBHBIMU | 3HAUECHHs CTEIECHEU C LICJIBIMU II0KA3aTeIsIMU
YUCJIAMH. YU KOPHEW; BBIYMCIATH 3HAYEHUS YHCIIOBBIX
[Tpubnmxénnoe 3HAYEHHE | BBIPAKECHUM.
BEJINYMHBI, TOo4YHOCTH | [losyunts mpencraBiieHHEe O 3HAYUMOCTH
IpUOIIMKEHUS. JICUCTBUTEIIBHBIX YHUCEI B IPAKTHYECKOU
Oxpyrnenue uucen. Ilpukunka | AedTeIbHOCTH YETOBEKA.
u OLICHKA pe3ysapTaToB | AHAIM3UpOBaTh W J€NaTb  BBIBOABI O
BBIYMCIICHUN TOYHOCTH NPUONMKEHUS JIEHCTBUTEIBHOTO
YHCJIa [IPU PELLIECHUH 3aa4.
OKpyriasTh JICHCTBUTEIIbHBIE 4yuCIa,
BBITIOJIHATD HMPUKUAKY pe3yJbTara
BBIYMCIICHUM, OLIEHKY 3HAYEHUH YHUCIOBBIX
BBIPAKCHUM.
3HAKOMUTBCA  C  HCTOpPUEH  pa3BUTHS
MaTEMaTHKU
YpaBHeHust JluneiiHoe ypaBHeHue. Pemenue | OcBauBaTh, 3allOMHMHaTh W TPUMEHSTh
Y HEPaBEHCTBA. YpaBHEHHUH, CBOJAIIMXCS K | rpaduuecKkue
YpaBHeHUs JIMHEHHBIM. METO/IbI IpU  pELICHUHU YPaBHEHUH,
C OIHOH KBanpatnoe YpPaBHEHUE. | HEPABEHCTB U UX CUCTEM.
MIEPEMEHHOMN Pemenne ypaBHeHUH, | Pacrio3HaBaTh 11eble U APOOHbBIE YpaBHEHHUS.
(14 v) CBOAAIIMXCA K KBaJpaTHBIM. | Pemare nTuHEHbIE U KBapaTHBIE YPaBHEHMSI,
bukBanpaTHble ypaBHEHHS. YpaBHEHUS, CBOJISIINAECS K HUM, POCTEHMIINE
[Tpumepsl pemieHust ypaBHEHHH | JpOOHO-pallMOHATIbHBIC YPAaBHEHHUS.
TpeTbeil 1 ueTBEPTON creneHel | [Ipeanaratb BO3MOXKHBIE CIIOCOOBI PELLICHUS
Pa3IoKEHUEM Ha MHOKUTEIIN. TEKCTOBBIX
Pemenne IpoOHO- 3aja4, oOCyXJaThb UX M pellaTh TEKCTOBbIE
palOHAIbHBIX YPAaBHEHUM. 3a7laudl pa3HbIMU CIIOCOOAMHU.
Pemrenne  TekcTOBBIX  3a1ad | 3HAKOMUTbCA € MCTOPHUEH  PA3BUTHA
anre0OpanyeckuM METO10M MaTEeMaTHKU
YpaBHeHust JIuneitHoe ypaBHeHue ¢ AByMs | OcBaMBaTh U MPUMEHSITh MPUEMBI PEIICHUS
Y HEPaBEHCTBA. MIEPEMEHHBIMH U €T0 rpauK. CUCTEMBI JIBYX JIMHEHHBIX YpPaBHEHUH C
Cucremsl Cucrema  OByX  JIMHEHHBIX | AByMs IIE€PEMEHHBIMM M CHCTEMBI JBYX
ypaBHEHUH ypaBHEHUN c JIByMsl | YDaBHEHMM, B KOTOPBIX OJHO ypaBHEHHUE HE
(14 ) MEPEMEHHBIMU M €€ pELICHUE. | ABJISIETCS TUHEUHBIM.

Pemenue CUCTEM JBYX

Hcnonb30BaTh PyHKIIMOHAIBHO-TpadUUeCKU




CTCIICHU.

NEPEMECHHBIMU

YpaBHEHHUH, OJHO U3 KOTOPBIX
JIMHEHHOE, a Ipyroe — BTOPOM

I'paduueckass MHTEpPIIpETAIHS
CHCTEMBI ypaBHEHUH C ABYMSI

NpeCTaBICHUs s peleHus U
WCCIICIOBAHUS] YPABHEHUM U CUCTEM.

AHanu3upoBaTh TEKCThl 3aJad, pelaTth HX
anreOpanvyeckuM CIIOCOOOM: IMEPEXOAUTH OT
CJIOBECHOH (hOPMYJIMPOBKH YCIIOBHS 3a/1a4M K
anreOpanvdeckoil MoJIeNn MyTEM COCTABIICHHS
CHCTEMBbl YpPaBHEHMH; pelaTh COCTaB

Pemenne TeKCTOBBIX 3aj1a4

JICHHYI0 CHCTEMY YPaBHEHMI; MHTEPIPETHUPOBATH

asreOpanyeckuM crnocooom pe3yabTar.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHUSI MAaTEMAaTUKHU
YpaBHeHus Uucnosble HepaBeHCTBA U UX | Uurars, 3alKChIBATD, [IOHUMATh,

U HEPaBEHCTBA.
HepasenctBa (16

q)

CBOMCTBA.
Jlunelinble HEpaBEHCTBA C
OJHOM TEPEMEHHOM H HX

pelIeHue.
CucreMbl JIMHENHBIX
HEPABEHCTB c OJIHOM

IIEPEMEHHOMN U UX PELICHUE.
KBanpaTtHble HepaBeHCTBA H
UX pEeIICHUE.

I'paduueckas uHTEpHIpETALUSL

HCPaBCHCTB n CHCTEM
HCPAaBCHCTB C JABYMSI
NEPEMEHHBIMU

WHTEPIPETUPOBATh HEPABEHCTBA; HCIOJIb30BATh
CHUMBOJIMKY H  TEPMHUHOJIOTHMIO.  BBINOIHATH
MpeoOpa3oBaHus HEPAaBEHCTB, HCIOJIb30BAaTh IS
npeoOpa3oBaHus CBOICTBa YUCIIOBBIX
HEPaBEHCTB. Pacno3naBaTte  JnHMHEHHBIE U
KBaJ[paTHbIE HEpaBeHCTBA. Pemars JMHEHBIE
HEpPAaBEHCTBA, CUCTEMbl JIMHEHHBIX HEPABEHCTB,
CHCTEMBbl HEPABEHCTB, BKJIIOYAIOIIUX KBAaJgpaTHOE
HEpPaBEHCTBO, ©  pemarb uX; O00CYXIaTh
MOJyYECHHBIE PELICHUS.

N3o0paxkaTh pernieHne HEPABEHCTBA U CUCTEMBI
HEpPAaBEHCTB Ha YHUCJIOBOM IPSAMOW, 3alMCHIBATH
penieHne ¢ MOMOIIBI0 CHMBOJIOB.
Pemate kBagpaTHele HEPaBEHCTBA,
rpaduvecKue mpeacTaBICHUS.
OcBauBaTh ¥ TPUMEHATb HEPABEHCTBA IpHU
pELIEHHH pa3IMYHbIX 3aJa4, B TOM 4YHUCIE
MIPAKTUKO-OPUEHTUPOBAHHBIX

HCIIOJIb3YyA

Oyukiuu (16 1)

KBanparuunas pyHkuus,

eé rpaduk u
CBOMCTBA. [Tapabona,
KOOpJMHAThI BEPILNHBI
napaboibl, OCh CHMMETPUHU
mapaboJTkI. CreneHHbIC

(GYHKIMM € HaTypaJbHBIMH
MoKazarelsiMi— 2 ¥ 3, HX
rpaduKy ¥ CBOWCTBA.
I'padpuxu GyHKIHA:

y =kx,
y=kx+b, y=xk, y=ax2,
X

y=ax3,y= x,y=IxI

PacmiosHaBaTh  BHIBI  HM3yYaeMbIX  (DYHKIHH;
WLTIOCTPUPOBATh ~ CXEMAaTUYECKH,  OOBSICHATH
pacnojoXeHHe Ha KOOPAWHATHOH IUIOCKOCTH
rpadukoB ¢pyHkuuid Buga: y = kx,y=kx + b,y =

k
. y=ax2,y =ax3,

X
y =/x, Y = |X | B 3aBHCHMOCTH OT 3HAuCHHIi
KO3 QHIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacnio3HaBaTh  KBaJpaTHYHYIO (QYHKIUIO TIO
¢dopmyne. IlpuBoauTh mpuUMepsl KBaIPAaTHUHBIX
3aBHCUMOCTEH W3 pEaJbHON JKW3HU, (U3HKH,
T€OMETPHH.

BeisBnsTe ' 0000maTh 0COOEHHOCTH Tpaduka
KBaJpaTHUHON QyHKIMH y = ax2 + bx + c.
Crpouth M u300paxkaTb CXEMaTU4ECKH Trpaduku
KBaJIpaTUYHBIX (YHKUMH, 3aAaHHBIX (opMyIaMu
Bumay =ax2,y=ax2+q,y=a(x tp)2,y=ax2 +
bx +c.

AHanmu3upoBaTb M IPUMEHAThH  CBOWCTBA
U3YyYEHHBIX (YHKUUH A7 UX MOCTPOEHUs, B TOM
YrcIIe ¢ TOMOIIBIO IM(POBBIX PECypcoB

YuciioBrle
OCJIEN0BATEIILH
octu (15 4)

ITonsatue YHCJIOBOM
IOCJIEJOBATEIIHLHOCTH.
3aganue
IOCJIEJOBATEIILHOCTH

OcBauBaTth n IMPUMCHATDH HNHICKCHBIC
0603H21‘-I€HI/I$I, CTPOUTH PCYCBLIC BBICKA3bIBAHUA C
HUCIIOJIb30OBAHUEM TCPMHUHOJIOI'MH, CBSA3aHHOU C
TTOHATHUCM ITOCJICAOBATCIBHOCTH.




pEKyppeHTHON (QopMmyoi u

(hopmyItoit n-ro wieHa.
Apudmernueckas u
reoMeTpuyecKas Iporpeccui.
DopMybl n-ro YJIeHa
apupMeTHIECKON u
reOMETPUYECKOMN
MPOTrPeCCUi, CyMMBI TEPBBIX
N YICHOB.

N3obpaxenue YJICHOB
apupMeTHIecKon u

F€OMETPUYECKON MPOrpeccuii
TOYKaMU Ha KOOPJIMHATHOMN
IIJIOCKOCTH.

JluHenHbI u
SKCIOHEHIMAIBHBIN POCT.
CnokHbIE TPOLIEHTBI

AHanuM3upoBaTh bopmyy n-ro YjIeHa
MOCIEIOBATEILHOCTH HIIH PEKYPPEHTHYIO
bopmyiry u BBIUHCIISITh YJICHBI
MOCJIEIOBATEILHOCTEM, 3aJIaHHBIX ITUMH
bopmynamu.

YcranaBnuBaTh 3aKOHOMEPHOCTH B MOCTPOCHHH
MOCJIEA0BATEIbHOCTH, €CJIM BBIIUCAHBl TMEPBBIE
HECKOJBKO €€ YJICHOB.

Pacno3naBath apuQMeTHIECKYyIO u
FEOMETPUYECKYI0  MPOTPECCHMU  TPU  Pa3HbIX

crioco0ax 3aJaHusl.

Pemartp 3amaun ¢ ucnosnb3oBaHueM GopMyl n-ro
yjieHa apu(METHYEeCKO U  TeOMEeTpHYECKOU
MPOrpeccuii, CyMMBbI NEPBBIX N YICHOB.
N3obpaxaTsb YJICHBI IIOCJIE0BATEIBHOCTH
TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.
PaccmarpuBarhs mpumepsl IIPOLECCOB U SIBIICHUU
U3  peanbHOM  KHU3HM,  WUIOCTPUPYIOIINE
U3MEHEHHe B apH(PMeTHUecKOll mporpeccuu, B
FeOMETPUYECKONl  MPOrpeccuu; n300paxarb
COOTBETCTBYIOIIHE 3aBUCUMOCTH IpahUIecKH.
Pemarp 3amaum, CBsA3aHHBIE C  YHCIOBBIMHU
MIOCJIEI0BATENBHOCTSIMU, B TOM YHCJE 3aJaud U3
peaJIbHOM JKM3HU C HCIIOJIb30BaHHEM IU(POBBIX
TEXHOJIOT U (271EKTPOHHBIX TabIuII,
rpagu4ecKoro KajabKyJasaTopa U T.I1.).

Pemate 3agaunM Ha CIIOKHBIE MPOIEHTHI, B TOM
yyclie 3aJadd U3 pealbHOM MpakTUKU (C
HCIIOJIb30BaHUEM KaJIbKYJIATOPA).

3HAKOMUTBCA C HICTOPUEH pa3BUTHUSI MATEMATHUKHU

IToBTOpEHME,
000011CHME,
cHUCTeMaTU3alus
3HaHUM |

(18 u)

Yucna u BBIUUCIICHUS
(3anuch, CpaBHEHHUE,
JENCTBUS c

)IeﬁCTBHTeHLHBIMH qyucjiaMu,
YHCIIOBAs MPSIMast; MPOIICHTHI,
OTHOILIEHU, [IPONIOPLINY;
OKpyTJIEeHHE, TMPUOIHNKECHHE,
OIICHKA; PEIICHUE TEKCTOBBIX
3a1aq apudmeTnyecKkum
CIIoco0om)

OHCpHpOBaTB IIOHATHAMMUN MHOXECTBO,
MMOAMHOXECTBO, OIcCpalhd Had MHOXCCTBAMMU,
HUCIIOJIB30BaTh rpa(bﬂquKoe MMpEaACTaBJICHUC

MHO’KECTB JUIsl ONMCAHUs peajbHbIX MPOIECCOB U
SBJIGHUM, TMIpU PELIEHUM 3aJad U3 JpYyrux
y4eOHBIX IPEIMETOB.

AKTyanu3upoBaTb TEPMHUHOJOTHUIO U OCHOBHBIE
NeCTBUSI, CBSI3aHHBIE C YHCIAMHU: HaTypajibHOE
YHCII0, TIPOCTOE U COCTABHOE YHUCIHA, IEIMMOCTh
HAaTypaJbHBIX 4YHCEJ, TPU3HAKU JEIUMOCTH,
L[eJIOE YUCII0, MOAYJIb YHCia, OOBIKHOBEHHAs W
JecsiTUYHasi JpoOu, CTaHAApTHBIA BHJ 4YHUCIA,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb.
BrimonsaTh JEUCTBUS, CpaBHUBATH 51
yHOpSAOYMBAaTh YHCIIA, MPEACTaBIATh YHUCIA Ha
KOOPIMHATHOM  MNpPSIMOM, OKPYIVIATh  YHCIIA;
BBINIOJHATh NPUKUIKY M OLEHKY pe3yjbTara
BBIYMCIICHUM.

Pemate TekcTOBBIE 3agaud  ApUPMETHUECKUM
cnocobom. Pemate  mpakTuueckue — 3ajaud,
coJieprKaliue MIPOLIEHTBHI, J10J1H, 4acTH,
BBIPXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpEMs
— paccTosiHME, IIeHa — KOJHM4YECTBO —
CTOUMOCTb, O00BEM paboOTBl — BpeMs —
IIPOU3BOUTENBHOCTD TPY/IA.




Paz0upath peanbHble JKU3HEHHBIE CHUTYallUH,
¢bopMynupoBaTh HMX Ha S3bIKE MaTeMaTHKH,
HaXOJUTh DPELIEHUE, NPUMEHSAS MaTeMaTUYECKUN
anmnapar, HHTepIpEeTUPOBATh PE3yJIbTaT

AnreOpanyeckue BBIPAKCHHS
(mpeoOpa3zoBaHue
anreOpanvecKuX BhIPAKCHHIA,
JIOTTYCTUMBIE 3HAYCHUS )

OnepupoBaTh TOHATUSMHU: CTENEHb C IEJIBIM
rokazaTesieM, apu(pMETHYSCKUNA  KBaJAPATHBIN
KOpeHb, MHOTOWIEH, anreOpanueckas ApoOb,
TOKIECTBO.

BBIMONMHATE  OCHOBHBIE JIEHCTBUS: BBITIOIHATH
pacy€Tsl Mo GopMyam, TpeoOpa3oBLIBATH IICIIHIE,
JIpOOHO-pallMOHANFHBIC BBIPAXKECHUS U BBIPAKECHUS
C  KOpHSMH,  pCAIM30BBIBATH  Pa3IOKECHUE
MHOTOYJICHA Ha MHOXHUTEIH, B TOM YHCIE C
WCIOJIb30BaHEM (POPMYJT Pa3HOCTH KBAJIPaTOB H
KBaJipaTa CyMMBl H  Pa3HOCTH; HAaXOIUTh
JO0IYCTUMBIC 3HAUCHUA MMEPEMCHHBIX IJIA leO6HO-
paIMoHaIbHBIX BBIPAXKEHUH, KOPHEH.
MopenupoBaTh € TOMOIIBIO (OPMYJ pealbHbIC
MIPOLIECCHI U SIBJICHHSI

OyHKIUH (moctpoenue,
CBOMCTBA H3Y4YEHHBIX
GbyHKIU; rpaduyeckoe

peuieHne ypaBHEHMM M HX
CHUCTEM)

OnepupoBarh NOHATHAMH: (QYHKIHS, Tpaduk
byHKIMK,  HyIH  QYHKOUH,  TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
yOBIBaHMsI, HAUOOJIbIIIeE M HAUMEHbIIIEe 3HAYEHUS

GbyHKIUH.

AHanu3upoBars, CPAaBHUBATb, o0cyXJ1aTh
CBOWCTBA (PYHKIUH, CTPOUTH UX TPaPUKH.
OnepupoBatb MOHSTUAMU: npsiMast
MIPONOPLHUOHATIBHOCTD, oOpatHast

MPONOPIHOHATBLHOCTh,  JIMHEHHAas  (yHKIHA,
KBajpaTHuHas QyHKIus, mapadoia, runepoona.
Hcnonp3oBate  TpaQuku  UIS  ONPEACICHUS
CBOMCTB, TIPOIIECCOB W 3aBHCUMOCTEH, JUIs
peleHus 3a1a4 U3 IPYrux y4eOHBIX MPEIMETOB U
peanbHON KHM3HM; MOJAEIHPOBATH C TOMOIIBIO
rpaduKOB peabHbIE TPOLIECCHI U SIBICHHUSL.
Beipakate  (opMynamMu  3aBUCHMOCTH  MEXIY
BEITMYMHAMU




[TPUMEPHA I PABOYAS IIPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPUSA». 7 9 KIIACCBI

[EJIN U3YUEHMA YYEBHOI'O KYPCA

«MaremaTuKy y’Ke 3aTeM Y4YUTb HAJ0, YTO OHA yM B IOPSAOK IIPUBOAMT», — IIMCAJ BEIUKUNA PYCCKUH
yueHbld Muxaun BacunbeBuu JlIoMmoHOCOB. M1 B 3TOM COCTOMT OfHA M3 JIBYX Iiejiel 0Oy4YeHHsS T€OMETPUHU
KaK COCTaBHOM 4YacTH MaTeMaTMKU B MIKOJIe. OJTOM LEeNIM COOTBETCTBYET JOKa3aTelibHas JIMHUSA
npenojaBanusa reomerpun. Crenys npeacTaBleHHOW pabodel mporpaMMe, HaUKMHas ¢ CEbMOro Kjacca Ha
ypOKax TeOMETpHH OOYYaIONIMIACSA YYUTCSA MPOBOIUTH JIOKA3aTEIbHBIC PACCYXKICHUS, CTPOUTH JIOTHUECKUE
YMO3aKJIIOUYEHHUs, JOKa3bIBaTh UCTHUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOIUTH
paccyXIeHHs «OT TPOTUBHOIO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIHUPOBATH OOpaTHbIC
YTBEPXKICHUS. YUEHHK, OBJIAJIEBIIMI HCKYCCTBOM paccykJaTh, OyA€T NPUMEHATh €ro U B OKPY’KAIOLICH
*u3HU. Kak mucan reometp u nenaror Mrops @enoposud Hlapsiruy, «itoabMu, IOHUMAOIMIMMU, YTO TaKOE
JI0Ka3aTeJIbCTBO, TPYJHO M JaKE€ HEBO3MOXXHO MAaHUIYJIUpoBaTh». M B 3TOM COCTOUT BaXkKHOE
BOCIIUTATEIbHOE 3HAYECHUE HU3YYCHHUS TEOMETPHUM, IIPUCYIIEe MMEHHO OTCYECTBEHHOM MAaTeMaTH4YeCKOU
mkosne. Bmecte ¢ TeM aBTOpHl MpOrpaMMbl IMPEJOCTEPEraroT YUMUTENs OT H3JIULIHEro (opmanusma,
O0COOCHHO B OTHOLIEHMM Hauyal M OCHOBaHMM reomerpuu. @paniy3ckuii matematuk JKan JlbenoHHE 1O
9TOMY IOBOJY BbICKazayics Tak: «UTo kacaercs HeNUKaTHOM NpoOieMbl BBEIEHUS «aKCHOM», TO MHE
Ka)XETCs, YTO Ha TMEPBBIX MOpax HYXKHO BOOOIIe M30erate MPOM3HOCHTH camo 3To cioBo. C nmpyroi ke
CTOPOHBI, HE CJIEQYeT YIIyCKaTb HU OJHOM BO3MOJKHOCTH [aBaTb IIPUMEPHI JOTMYECKHUX 3aKIIOYEHUH,
KOTOpBIE KyZa B OOJIbIICH Mepe, YeM HJies] aKCHOM, SBJISIOTCS UCTHHHBIMU U €TUHCTBEHHBIMU

JBUTATEISIMU MaTEMAaTUYECKOTO MBIIIIIICHUS.

BTopoil nenbro u3ydeHuss reoMEeTpUM SIBISETCS MCIOIb30BAHME €€ KaK MHCTPYMEHTA IPHU PELICHUU Kak
MaTEeMAaTHYECKUX, TaK U IPAKTHUYECKUX 3a]ad, BCTPEUAIOIIUXCS B PEaNbHOM KM3HU. OKOHYMBIIMKA KypC
TE€OMETPHUH IIKOJLHUK JOJDKEH OBITh B COCTOSIHUH OIPEICIIUTh T€OMETPUIECKYIO (DUTYPY, ONTUCATH CIOBAMHU
JAHHBIM 4epTEéX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEIbHOIO Y4acTKa, pacCuuTaTh HEOOXOAUMYIO [UIMHY
OINITOBOJIOKOHHOTO Ka0ensi WM TpeOyemble pasMephl rapaxa i aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYUCIIUTENbHAS JIUHUS B U3yYECHUM I€OMETPUM B IIKOJIE. JlaHHAs NPAaKTUYECKas JIMHUSA SBISETCS
HEe MeHee BakHOH, ueM mepBas. Emé [lnaron npennuceiBai, yToOb! «rpaxaane IIpekpacHoro ropoaa HU B
KOEM Cllyyae He OCTaBJISUIM F€OMETPHIO, BE/lb HEMAJIOBAKHO Jlaxke M000UHOE €€ IPUMEHEHHE — B BOGHHOM
Jienie J1a, BIPOYEM, U BO BCEX HAyKax — JUIS JIYYIIETO WX YCBOCHHS: MBI Bellb 3HaeM, Kakas OecKOHeuHas
pa3HULA CYIIECTBYET MEXy YEJI0BEKOM ITPUYACTHBIM K T€OMETPUM U HEIIPUUYACTHBIMY. [[J1s1 3TOr0 yuuremto
peKOMEeHAyeTCS MOA0HpaTh 3a/aud MPAKTUYECKOr0 XapakTepa Ui pacCMaTpUBAEMBIX TEM, YUHUTh JETEH
CTPOUTh MAaTEMaTUYECKUE MOJENH PEalbHbIX KU3HEHHBIX CUTYalU, IPOBOJUTH BBIYHUCIICHNS U OLICHUBATh
aJICKBAaTHOCTb IIOJIyYEHHOIO pe3yibrata. KpailHe BaXHO NOAYEPKHUBATH CBSA3M TEOMETPUM C IPYTUMU
npeaMeTaMi, MOTHUBUPOBaTb HCIOJIb30BATH  OINPENEIECHUS] T[EOMETPUYECKUX (UIYp M  IHOHATHIH,
JIeMOHCTPHPOBATh NPUMEHEHHE TOIY4YEeHHBIX YMEHUH B (M3MKE W TEXHUKE. DTH CBS3M Hambosee SpKo
BUIHBI B TeMax «Bekrops», «Tpuronomerpuyeckue cooTHoueHus», «Meron koopauHat» H «Teopema
[Mudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo y4eObHOMY TUIaHy B 7—9 Kjaccax u3ydaercs yuyeOHbI Kypc «I'eomMeTpus», KOTOPBIA BKIOYAET
CJICAYIOLINE OCHOBHBIE pa3zenibl cojepxkanus: «I'eomerpruueckue GUrypsl 1 UX CBOMCTBaY,

«3mepeHre reoMeTpUYeCKUX BEIMYMHY», a TakkKe «/lekapToBbl KOOPAMHATHI HA MIOCKOCTH», «BeKToph»,
«/IBmxenus mmockoctn» u «IIpeodbpazoBanus mo00Ms».

VY4eOHblil MaH MpexycMaTpuBaeT H3y4yeHHE IeoMeTpHH Ha 0a30BOM YpOBHE, MCXOAs U3 HE MeHee 68
y4eOHBIX 4acOB B y4€OHOM roJly, BCETo 3a Tpu roaa oOyueHust — He MeHee 204 yacos.

COAEPXAHUE YUEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

KJIacc

Hauanpueie nmonsTus reomerpuu. Touka, mpsmas, OTPe3OK, Jyd. Yroi. Bunabsl yriioB. BepTukanbHble H
cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyronsHuk. IlapamiensHOCTs U NEpIEHAUKYISPHOCTD
IIPSIMBIX.

Cummerpuunsle Gurypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. IIpumepsl cUMMETpUN B OKpY’KaroIleM
MUpe.

OcCHOBHBIE IOCTPOEHHUS C MOMOLIbIO LUPKYJISA U JuHEeHku. TpeyronasHuk. BeicoTa, Meanana, Guccekrpuca,



UX CBOMCTBA.

PaBHOOE1peHHBIN 1 paBHOCTOPOHHUM TpeyroyibHUKH. HepaBeHCTBO TpeyroiabHUKa.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa ¥ TpU3HAKU MapauieNbHbIX NOpAMbIX. CyMMa YIJIOB TpeyrojibHHKAa. BHemiHue yribl
TPEYroJbHHKA.

[IpssmoyromnbHblil TpeyronbHUK. CBONCTBO MeauaHbl MPSIMOYTOJIBHOIO TPEYroJbHHKA, MPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX TPEYrOJbHUKOB. lIpAMOYTOJIBHBII TpPEYroJbHUK C
yraom B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHHMKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, TeOpeMa o
0oJbIIEM yTJI€ U OOJIBIIEH CTOPOHE TPEYroJdbHUKA. [leprenauKysp 1 HaKJIOHHASL.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yria M CEpeJUHHBIA MEPIEHIUKYJIAP K OTPe3Ky Kak
Tre€OMETPUUYECKHUE MECTA TOUEK.

OKpy’>KHOCTb M KpYT, XOpJla U IUaMeTp, UX CBOMICTBA. B3anMHOE pacrosiokeHne OKPYKHOCTH M IPSAMOM.
KacarenbHast um cekymass kK OKpyXHOCTH. OKpyXHOCTb, BIIMCaHHas B yroj. BmmcaHHas M omnucaHHas
OKPYKHOCTH TPEYTOJIbHHKA.

KJIacC

Yereipéxyronpuuku. llapamienorpamMM, ero npusHaku M cBOMCTBA. YacTHbIE Cilydad IapajuleorpaMMOB
(npssMoyronpHUK, poMO, KBajapaT), WX IpPHU3HAKKM U CBOMCTBa. Tpanmemnus, paBHOOOKas Tpamenus, e&
cBOICTBa M nmpu3Haku. lIpsAMoyrosbHas Tpanenus.

Meron yasoenus menuansl. LlentpansHas cumMmerpus. Teopema daneca u TeopemMa 0 NMPONOPLUUOHAIBHBIX
OTpE3Kax.

CpenHue TMHUM TpEeyrojibHUKA U Tpaneuuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronpHUKoOB, Ko3duument nonobus. IlpusHaku mnonobust TpeyroapHukoB. IlpumeHenue
1101001 IPH pEIIeHNN IPAKTUYECKUX 3ajad.

CgoiicTBa 1iomaaeit reomerpudeckux Guryp. Gopmyssl A MIOMIALN TPEYTOJIbHUKA, MapajulenorpaMmma,
pomOa u Tpaneruu. OTHOIICHUE TUIOIMAACH MOA0OHBIX QUTYP.

Brruncnenue niomianeil TpeyroJibHUKOB 1 MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHnn MpakKTUIECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO yrja MpsAMOYIOJIbHOTO TpeyroiabHuKa. OCHOBHOE TPUTOHOMETPUUECKOE
ToXaecTBO. Tpuronomerpudeckue ¢yHkuuu yrios B 30°, 45° u 60°.

BnucanHble M LEHTpalbHBIE YITIBI, YTrOJ MEXAY KacaTeJbHOM M XOpAOW. YTIbl MEXIYy XOpAaMH U
CEKyIIMMU. BrincaHHble U ONHCaHHBIE YETHIPEXYTOJIbHUKH. B3auMHOE pacronoxkeHue IByX OKPYKHOCTEH.
Kacanue okpysxHocteil. O0mue kacaTesbHble K JBYM OKPY>KHOCTSIM.

9 knace

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXIAECTBO. DopMyIibl
IPUBEJICHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB. PellleHMe NpakTHUYecKHMX 3ajad ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBbI CHHYCOB.

ITpeoOpa3zoBanue nonodus. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O MpOW3BENEHHUU OTPE3KOB XOpJ, TEOPEMBI O MPOMU3BEACHUM OTPE3KOB CEKYIIHUX, TEOpPEMa O
KBaJlpaTe KacaTeabHOM.

BexkTop, 1nuHa (MOIysib) BEKTOpa, COHANPABIEHHbIE BEKTOPHI, IPOTUBOIOJIOKHO HAIIPABJIEHHbBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalli HaJl BEKTOpamu. Pa3noxeHne BEKTopa o JByM
HEKOJIITMHeapHbIM BekTopaM. Koopaunats! BekTopa. CKansipHOE MPOU3BEIEHNE BEKTOPOB, IPUMEHEHHUE IS
HaXO0XKJICHUS JJINH U YIJIOB.

JlexapToBbl KOOpJIMHATHI HAa IJIOCKOCTU. YpaBHEHUS NPSIMON M OKPYKHOCTH B KOOpJMHATax, EpeceucHue
OKPYKHOCTEH M NPAMBIX. MeTOoa KOOpAMHAT U €ro NPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJbHUKU. J[nMHA OKpyXHOCTH. I'pagycHas M paguaHHas Mepa YIia, BBIYUCIICHUE
JUIMH OyT OKpy>kKHOCTe!. [Inomanp kpyra, cektopa, CerMeHTa.

JIBI>KEHUsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (puryp (3remMeHTapHbie npeacrasienus). [lapamienbHbrii
nepeHoc. [ToBopor.



IIJIAHUPYEMBIE TIPEIMETHBIE PE3VJIBTATBI OCBOEHUS IIPUMEPHOM PABOYEM
[NPOT'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenne yueOHoro kypca «['eomerpus»» Ha YpOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs JIOJIKHO
o0ecnieunBaTh JOCTUKEHHUE CIEAYIOLUIUX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB!

7 xnacc

Pacnio3HaBaTh M3y4eHHbIE TeOMETPUIECKHE (DUTYPBI, OTIPEICISITh X B3aMMHOE PACIIONIOKEHHE, H300pakaTh
reoMeTpuueckue (Urypsl; BBIIOJIHATH YEPTEXKH IO YCIOBHUIO 3adauyd. V3MepsTh JIMHEHHblE U YIJIOBbIE
BEJIMUYMHBL. Pemarh 3a1aun Ha BBIYMCIICHUE JUTMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenatb rpyOyro OLEHKY JMHEHHBIX M YIJOBBIX BEJIWYMH IPEIMETOB B PEAIbHOM >XKU3HHU, pa3MepoB
IPUPOJHBIX 00BEKTOB. PaznuuaTts pazMepsl 3TUX 00BEKTOB MO MOPSAIKY BEIUYUHBI.

CTpouTh 4epTeKH K FTEOMETPUYECKUM 3a1adaM.

[lonp30BaTbcsi NpU3HAKAMU  PAaBEHCTBA  TPEYTrOJIbHUKOB, MWCIOJIb30BaTh IIPU3HAKM W CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJIBHUKOB ITPH PELLICHUHN 3ajiau.

[IpoBOANTH JIOTHUECKUE PACCYKACHUS C UCIIOJIBb30BAHUEM T'€OMETPUUYECKUX TEOPEM.

[Tomp30BaTbess  NpHU3HAKAMU  PAaBEHCTBA  NPSIMOYTOJIBHBIX — TPEYIOJbHUKOB, CBOWCTBOM  MEJIUAHBI,
IIPOBEIEHHOMN K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUHY T'€OMETPUYECKUX 3a1ad.
OmnpenensaTs NapaleNbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpble 0OOpa3yeT C HUMM CEKyIlas.
OnpenensaTh MapamieNbHOCTh NPSAMBIX C MOMOLIbIO PaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsSMOM 110
TOYEK JAPYTrou MpsiMOil.

Pemrate 3a1aun Ha KieT4aToit Oymare.

[TpoBOIUTH BBIUMCIIEHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIE 3HAYEHUS YIJIOB B FTEOMETPUUECKUX 3a/lauax ¢
UCTIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB MU MHOTOYTOJILHUKOB, CBOIMCTB YIJIOB, 00Opa30BaHHBIX MPHU
NEPECEYCHNH JIBYX MapaJUIeIbHBIX IPAMBIX CEeKyllel. Pemars npakTudeckue 3a1aui Ha HaXO0XKACHHUE YTJIOB.
Brnazsers MOHSATHEM T€OMETPHUECKOTO0 MECTa TOYEK. YMETh ONpeNeisiTh OMCCEKTPHUCY YIila M CepeIuHHBIHI
NEPIIEHIUKYJIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

@opMyIUpPOBaTh ONpPENEICHNUS OKPYKHOCTU U Kpyra, XOpJAbl U JTUaMEeTpa OKPY>KHOCTH, IOJIb30BaThCA MX
CBOMCTBaMH. Y METh IIPUMEHSATH 3TH CBOMCTBA MPU PELICHUM 3a/1ay.

Biamere mNOHATMEM OIMCAHHOM OKOJIO TPEYrOJbHHKA OKPYKHOCTH, YMEThb HAaXOAUTh €€ LEHTP.
[Tonbp3oBaTbest pakTaMu O TOM, YTO OUCCEKTPHUCHI YITIOB TPEYroJbHHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O
TOM, 4TO CEPEINHHBIE NIEPIEHAUKYJIAPEI K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHATMEM KacaTeabHOW K OKPYXKHOCTH, IIOJIB30BAaThCA TEOPEMON O NEPHEHAMKYJISIPHOCTH
KacaTeJIbHOM U pajinyca, IPOBEIEHHOTO K TOUKE KACAHUS.

[Tosp30BaThCs MPOCTENIIMMU T€OMETPUIECKUMU HEPABEHCTBAMH, [IOHUMATh UX MIPAKTUYECKUN CMBICIT.
[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C MIOMOILBIO LIUPKYJIS U JIMHEHKH.

KJ1acc

PacriozHaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJb30BaThCS MX CBOWCTBAMHU IpHU
pEIIEHNU TEOMETPUYECKUX 3a/1ay.

[IpumeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIMAH TPEYroJIbHUKA (LIEHTPa Macc) B PEIICHUH 3ajau.

Bragers moHsATHEM CpeHEW JIMHUM TPEYTOJIbHUKA W TPAlelWd, IPUMEHATh UX CBOWCTBA IIPHU PEIICHUU
reomerpuueckux 3aznad. [lomp3oBarbcsa Teopemort dameca U TEOPEMON O MPONOPLMOHAIBHBIX OTpE3Kax,
IPUMEHATD UX JUIS PELICHUs TPAaKTUYECKUX 3a]ad.

[IpumeHsTh NpU3HAKU 110100MS TPEYTOJBHUKOB B PEILIEHUN T'€OMETPUUECKUX 3a]1a4.

[Tons3oBatbest Teopemoit Iludaropa s pemieHHss TeOMETpUYECKMX M MpakTHYeckuX 3anad. CTpouTh
MaTE€MaTU4YeCKyl0 MOJENIb B IPAKTHYECKUX 33Ja4aX, CaMOCTOATEIBHO [eJaThb 4YEepTEK M HAXOJIUTh
COOTBETCTBYIOIINE JJINHBI.

Binaners mOHATHSAME CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTPOro YyIVIa MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
[Tosb30BaThCS ’TUMM MOHATUAMM JUISl PELICHUS TPAKTHYECKUX 3a]ad.

Boruncnate (pa3auuHbIMM  crioco0aMM) IUIOIMIAAb TPEYrojJbHUKA W IUIOMAQAM MHOTOYTOJBHBIX (QUIyp
(monb3ysich, 7A€ HEOOXOIUMO, KalbKyIsATOpoM). IIpMMEHATh NOJTy4YeHHblE YMEHHUS B IPaKTHUECKUX
3a1a4ax.

Brnagers MOHATHAMM BIMCAaHHOTO M LEHTPAIBbHOIO YIJIA, UCIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yTJax,
yriaax MEeXJy XOpAaMu (CeKyIIMMHM) U yIiie MeX1y KacaTelbHON M XOPA0H MpH PEelIeHUH FeOMETPUUECKUX
3a1ad.

Bragets noHsATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOWCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA
IIPY PEIIECHUN 3aad.



[TpyMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTHh MaTeMaTUYECKHUE MOJENH JJIs 3a7ad pealbHOM
KU3HA W TIPOBOJHUTH COOTBETCTBYIOIIME BBIYHCICHUS C NPUMEHEHUEM TOM00US W TPUTOHOMETPHUHU
(mONB3yYSICh, TIe HEOOXOIUMO, KaTbKYJISITOPOM).

KJ1acc

3HaTh TPUTOHOMETpPUYECKHE (YHKIUH OCTPBIX YIJIOB, HAXOAWUTH C UX TMOMOIIBIO PA3IUYHBIE DJIEMEHTHI
NPSIMOYTOJIBHOTO TPEYTOJbHUKA («pPEIICHHE MPSIMOYTOJIBHBIX TPEYTOJBLHUKOBY). HaxomuTh (C TOMOIIBIO
KaJbKYJATOPA) AJIMHBI U YTIIbI AJ1 HETaOJIMUHBIX 3HAYCHHI.

[Tonb30BaTbest opMyJIaMy IPUBEICHHSI U OCHOBHBIM TPUTOHOMETPHUSCKUM TOXJICCTBOM JIJISI HAXOXKICHUS
COOTHOIICHUH MEXKIY TPUTOHOMETPUUECKUMU BEITMYUHAMH.

Hcmonb30Bath TEOPEeMBl CHHYCOB M KOCHHYCOB JIJISi HAaXOXIACHHUS PA3IMYHBIX JJIEMEHTOB TPEYTOJbHUKA
(«perieHue TPEyroJbHUKOBY ), MPUMEHSTh UX MPU PELIICHUH T€OMETPUIECKHX 3a/1au.

Bnaners mnousTHAMH TIpeoOpa3oBaHUs IMOJO00WS, COOTBETCTBEHHBIX DSJIEMEHTOB TMOJOOHBIX (UTYD.
[Tonb30BaThCsl CBOMCTBAMHU MOI00US MMPOU3BOJIBHBIX (UTYP, YMETh BBHIYUCIATH UIMHBI M HAXOIUTH YIIIBI Y
no100HBIX Quryp. [IpuMeHsSTh CBOWCTBA MOJOOMS B MPAKTHUECKUX 337avax. YMETh MPUBOJHUTH MPUMEPHI
o1I0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonb30BaThcst TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O TPOU3BEICHUU OTPE3KOB CEKYIIHMX, O
KBaJIpaTe KacaTeabHOM.

[Tonb30BaThCs BEKTOPaMH, MOHUMATh UX T€OMETPUICCKHUA U (PU3UUECKHIA CMBICIT, IPUMEHSTh UX B PEIICHUU
reOMeTpUUYECKUX U (pU3nueckux 3ajaad. [I[puMeHsTh CKaIspHOE MPOU3BEACHHUE BEKTOPOB JJISI HAXOXKIACHUS
JUTHH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPIMHAT HAa IJIOCKOCTH, MPHUMEHATH €r0 B PEUICHHH TE€OMETPUYECKUX U
MPAKTHYECKUX 3a/1a4.

Brnageth mOHATHAMH TPAaBUILHOTO MHOTOYTOJBHUKA, IJIMHBI OKPY>KHOCTH, JJIUHBI JYTU OKPYXKHOCTH W
paJiiaHHO# MepHhI yTiIa, YMETh BBIUUCIISTH IJIOMIAIb KpyTa U ero yactei. [[puMeHsITh IoyueHHbIC YMCHHUS B
MPaKTHYECKUX 3a7a4ax.

HaxomuTh ocu (MU ICHTPBI) CAMMETPUHN QUTYD, TPUMEHSTH JBUKCHHS IJIOCKOCTU B IPOCTCHUINTUX CITydasiX.
[TpyMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTHh MAaTeMaTUYECKHUE MOJENH JJs 3a7ad pealbHOM
KU3HU W TIPOBOJMTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHUEM IOJOOWS M TPUTOHOMETPHUYCCKHX
byHKIMH (TTOJIB3YSCH, TJIe HEOOXOAMMO, KAJIbKYJIATOPOM).



TEMATHNYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUN )

7 xiacc (68 )

HazBanune paszena
(TeMbl) Kypca (4HCIIO
4acoB

OcHOBHOE COJACPpIKaHUC

OCHOBHBIG BUIbI OCATCIBbHOCTHU
00ydJaronmxcst

IIpocreiue
reoMeTpUyYecKre
burypst u ux
cBoricTBa. M3mepenue
TFEOMETPUUYECKUX
BEJIMYUH

(14 )

[Tpocreiimue reomeTpuueckue OOBEKTHI:
TOYKH, IIPsIMBIE, JTy4u U yIJIBI,
MHOI'OyTOJIbHUK, JIOMaHasl.

CMexHble U BepTUKajibHble Yribl. Paborta
C IPOCTEHINMMHU 4epTexkaMmu. M3mepenue

JIMHENHEBIX n YTIIOBBIX BCJINYHH,
BBIUHCJICHHE OTPE3KOB H YTJIOB.
[lepumerp wu momans ¢uryp, co-

TAaBJICHHBIX U3 IPAMOYTOJIbHUKOB

PopMyIupoBaTh OCHOBHBIE
MOHSTHUS U OTIpeIeTICHUSI.
PacnioznaBate U3yYEHHBIE
r€OMETPUYECKHUE ¢burypsl,
ONnpeAensaTh  HUX  B3aUMHOE
pacIoJIoKeHue,

BBITIOJIHAT YEPTEXK 10 YCIOBUIO
3a/1a4H.

IIpoBoauts IIPOCTEHIINE
MOCTPOEHUS C TIOMOIIIBIO
LUPKYJIS ¥ JINHENKH.

W3mepsTh JIMHEWHBIE U YTJIOBBIE
BEJIMYMHBl T'€OMETPUUYECKUX U
MPAKTHYECKUX OOBEKTOB.
OnpenensTs «Ha I1a3» pa3Mepbl
peanbHbIX 00BEKTOB, MPOBOJUTH
rpyOyro OIIEHKY X Pa3MepoB.
Pematp 3amaun Ha BbIUKCIIEHUE
JUIMH OTPE3KOB U

BEJIMYUH YTJIOB.

Pemate 3amaum Ha B3auMHOE
PacHoJIOKEHUE F€OMETPUUECKUX
uryp.

[IpoBOaUTH KJ1accu(uKaImio
YIJIOB, BBIUUCIIATH JIMHEHHBIE U
YIJIOBBIE BEJIMYUHBI, MIPOBOIUTH

HEOOXOUMBbIE  JTOKa3aTelbHbIe
paccyXIeHHU.
3HaKOMUTBCA €  MCTOpUEH
pPa3BUTHS FEOMETPHUHU
Tpeyronsauku (22 u) | [loHsiTHE O paBHBIX TpeyroibHUKax U | Pacmo3HaBaTh mapbl  paBHBIX
MEPBUYHBIE TMPEACTABICHUSI O PaBHBIX | TPEYTOJbHUKOB HA  T'OTOBBIX
(KOHTpYSHTHBIX) ¢urypax. Tpu mpusHaka | uepTexax (c YKa3aHueM
paBEHCTBA TPEYTOJbHUKOB. MIPU3HAKOB).

IIpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TpeyrojJbHUKOB.  CBOWCTBO  MEIUaHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOenpeHHBIE W PAaBHOCTOPOHHHE
TpeyroiabHuku. IlpusHaku u cBoiicTBa
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB GonbLICH CTOPOHBI TPEYTrOJbHHKA
nexutr Oompmmii  yron.  Ilpocreiiiue
HEpaBeHCTBa B reomeTpun. HepaBeHCTBO
TpeyrojibHuKa. HepaBeHCTBO JIOMaHOM.
[IpsIMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B
30°.

IlepBrle TOHATHSA O [0Ka3aTeNbCTBaX B
reoMeTpHUH

BriBoauTh cienctBus (paBeHCTB
COOTBETCTBYIOIINX DJIEMEHTOB)
U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIUpPOBATH ONPEACICHUS:
OCTPOYTOJIBHOTO,
TYIIOYT'OJILHOTO,
MPsIMOYTOJIBHOTO,
paBHOOEPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJILHUKOB;
BBICOTBHI,

ONCCEKTPUCHI,
MeIMaHbI
TPEYTOJIbHUKA; CEpPEMHHOTO
MEPIICHINKYISpa OTpE3Ka;
MEpUMETPA TPEYTOJIbHUKA.
®opMyJIMpOBaTh CBOWCTBA U




NPU3HAKA paBHOOEIPEHHOTO
TPEyTOJIbHHKA.

Ctpouts  YepTexH, pelarhb
3a1a9n c TIOMOIIIBIO
HAXOXKICHUS PaBHBIX
TPEYTOJIHHUKOB.

[TpumMeHsTH TIPU3HAKA
paBeHCTBa MIPSIMOYTOJIBHBIX
TPEyroJLHUKOB B 33jauax.
HcnonszoBath U (poBbIe
pecypchl IS MCCIIEOBAaHUS

CBOMCTB M3y4aeMbIX QUTYP.

3HaKOMUTBCA €  HUCTOpUEH
pa3BUTHS FEOMETPHUHU
[TapamiensHbie [TapamiensHble mpsiMbIE, UX CBOMCTBA, | DopmynnpoBaTh [IOHATHUE
npsimele, cymma yrioB | [lareiii  nmoctynmar  EBknmpa.  Hakpect | mapamienbHbIX MPSAMBIX,
TpeyrosnbHuKa (14 u) | nexarniue, COOTBETCTBEHHBIE U | HAXOJIUTh MPAKTUYECKUE
OJIHOCTOPOHHUE YTIJIbI (00pa30BaHHBIC TIPU | IPUMEPHI.
[IEpeceUeHN  NapauleibHBIX  OpsMbIX | M3yyaTe  cBolicTBa  YIJIOB,
CeKyIIen). 00pa3oBaHHBIX npu
[Ipu3Hak mapamienbHOCTH MPSIMBIX Yepe3 | MepeceueHun napajuIeIbHbIX

PaBEHCTBO PACCTOSHUN OT TOYEK OJHOMU
HPSAIMOM 10 BTOPOU HPSIMOM.

Cymma YTJIOB TPEYrojabHUKa u
MHOI'OYT'OJIbHHKA.

Buemnue yrisl TpeyrojbHUKa

npsAMbIX cekyuen. IIpoBoauth
JI0Ka3aTeNIbCTBA
MapajuIeTbHOCTU ABYX MPSIMBIX C

MIOMOIIIBIO YIJIOB,
00pa30BaHHbIX npu
MEPECEUCHUN  ATUX  MPSIMBIX
TpeTbeil npsMON. BrIUKHCIATH

CyYMMY YIJIOB TPEYTOJbHHKA H

MHOTOYTOJIbHUKA.
Haxoouts YHCJIOBBIC u
OYKBEHHBIC 3HAYCHHUS YIJIOB B
FEOMETPUYECKUX  3aJadyax ¢
WCTIOJIb30BAHUEM  TEOpPEM O
CyMME YTIJIOB TpPEYTrOJIbHUKA M
MHOTOYTOJIbHUKA.

3HAKOMUTHCS c
pPa3BUTHS TEOMETPUH

HCTOpUEH

OKpy’>KHOCTb U KpYT.
I'eomeTpuyeckue
IIOCTPOEHUS

(14 )

OKpy’>KHOCTb, XOpABI U JHAMETpPbI, HX
cBoiictBa. KacarenbHas K OKpY>XHOCTH.
OKpyXHOCTb, BlIUCaHHAsI B yroi. [Tonstue

o [I'MT, npumeHnenue B  3aJayax.
buccekrpuca u CepEeIMHHBIN
NEPIEHIUKYNIAP KaKk TIeOMETPHUYECKHE
MecTa TOYEK.

OKpy>KHOCTB, ONMCaHHAas OKOJIO

TPCYroJIbHUKA. Bnucannas B TPCYTrOJIbHUK
OKPYKHOCTBb.
IIpocreiine 3axa4n Ha IOCTPOEHUE

@opMynMpOBaTh  ONPEIACICHUS:
OKpPY’KHOCTH, XOpAbl, IHaMeTpa
U KacaTeJIbHOW K OKPY>KHOCTH.
N3yuats 170'¢ CBOIICTBA,
MPU3HAKH, CTPOUTH UYEPTEXKHU.
HUccnenoBat, B TOM YHCIE
UCTIONB3Ysl IU(GPOBBIE PECypCHI:
OKPY’XHOCTb,  BIIMCAaHHYIO B
yroia;  LEHTP  OKPYKHOCTH,
BIIMUCAHHOW B YTOJI; PaBEHCTBO
OTPE3KOB KAaCaTEIbHBIX.

Hcnonp3zoBate Meton IMT s
JIOKa3aTebCTBA  TEOpEM O
MepECeYCHNN OMCCEKTPHUC YTIIOB
TPECYroJibHUKa ©W CCPCANHHBIX
MEPIEeHIUKYISIPOB K CTOPOHAM
TPEYroJIbHUKA C  TOMOIIbIO




I'MT. OsBnageBaTh INOHSITHSIMU
BIMCAHHOU u ONMMCAaHHOU
OKPY)KHOCTEH  TPEYrOJIbHUKA,
HaxOJIUTh LEHTPBI 3TUX
OKPY’KHOCTEM.

Pemrate ocHOBHEIE 3ajadyud Ha
MOCTPOEHUE:  YIJIa, PABHOIO
JAHHOMY; CEpPEeMHHOIO
neprneHaNuKyIsipa JTAHHOTO
OTpe3Ka; MPSIMOM, MPOXOISIIEH
yepe3  JaHHYI0  TOYKY U
MEePIEeHINKYISIPHOMN JTAaHHOU
NPSMOi1; OUCCEKTPUCHI TAaHHOTO
yria; TPEYTOJIbHUKOB o
Pa3IUYHBIM 3JIEMEHTaM.
3HaKOMUTHCS c HUCTOpHUEH
pa3BUTHS TEOMETPUHU

[ToBTOpEHME, [loBTOpenne wu o000OIIEHHME OCHOBHBIX | PemiaTe 3aauyu Ha MOBTOpPEHUE,
00o0111eHNe 3HaHUH MOHATHI U METOJIOB Kypca 7 Kiacca WUTIOCTPUPYIOLIHE CBSI3H
(4 1) MEXIy pa3IMYHbIMU 4YacTsIMHU
Kypca

8 kmmacc (68 )
HasBanue paznena OcHoBHbIE BU/IBI JEATEIBHOCTH
(Tembl) OcHOBHOE coziepKaHue 00ydJaronmxcst
Kypca (uucno
YacOB)
Yetsipéxyronbuuk | [Tapamnenorpamm, ero npuszHaku | M3o0pakaTb M HaXOAWTh Ha 4YepTekax
u (12 v) u cBoiictBa. YacTHble cilydau | YeTBIDEXYTOJIBHUKM pa3HBIX BHJIOB M UX

napauIesIorpaMMoB
(IpsAAMOYTOJIbHUK, pomO,
KBaJpar), UX TpPU3IHAKH U
CBONCTBA. Tpanenus.
PaBHOOOKass W mpsAMOYyroJbHas
Tpanenumu.

VY aBoeHue MeTUaHBI.

I{eHTpanbHas cuMMeTpus

JJIEMEHTHI.
DopMyIMpOBATH OIIPECIICHMUS:
napaujenorpaMma, npsiMoyrojibHIKa, pomoa,
KBaJlparTa, Tpaneuuu, paBHOOOKOW Tpareuuu,
IpSIMOYTOJIBHOM Tpamneuuu. JlokasbiBaTe U
HCIIOJIB30BAaTh IMPU PCIICHWU 3a4a4 IMPU3HAKU

u CBOMCTBA! napasuienorpaMmma,
IPSIMOYTOJIBHUKA, pomoa, KBajpara,
TpamnenuH, PaBHOOOKOI TpanenuH,

IIPSIMOYTOJIBHOM Tpameruu.

[IpuMeHATs METON  YyABOEHHS MEIUaHbl

TPEYTOJIbHUKA.

Hcnonb3oBaTh 1UQPOBBIE pecypcsl s

MCCIIEIOBAaHHS CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCS  C  MCTOpPUEH  pa3BUTHUA

TeOMETPUHU
Teopema @aneca u | Teopema Dasieca u teopema o | [I[poBoauTh  MOCTPOEHHST C  MOMOILBIO
TeopemMa O | IPONOPLMOHANBHBIX OTPE3KaxX. | HUPKYJIs M JIMHEHKH C HCIOJb30BaHUE
nponopuuoHanbHbl | CpefHsisi JMHUS TPEYroJIbHUKA. | TEOPEMBI Qaeca U TEOPEMBI 0
X oTpeskax, | Tpanenus, e€ cpenHssa TUHMSL. IIPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOUTH
110,100~ IIponnopuuoHabHbIE  OTPE3KH, | YETBEPTHIM NPONOPLUOHAIBHBIA OTPE3OK.
HBIE TPEYTOJIbHUKHU | IOCTPOCHHE yerBeéproro | IlpoBoauts  1OKa3aTenbCTBO  TOTO,  4TO
(154) IIPONOPLMOHAIIBHOIO OTPE3KA. MEJUaHbl TPEyrOJbHUKA IIEPECEKarTCs B




CpolicTBa 1IeHTpa Macc B
TPEYTOJbHUKE.

[TonoGHble TpeyroabHUKH. Tpu
MpU3HaKa nmonoous
TPEYroIbHUKOB. IIpakTHueckoe

pUMEHEHUe

OJIHOM TOYKE, U HAXOJWUTh CBSI3b C LIEHTPOM
MacC, HaXOAUThb OTHOIIEHUE, B KOTOPOM
MEJIMaHBI IETSATCSA TOUKON MX MEepeCceUeHHUsI.
Haxomuth 10mM00HBIE TPEYrOJIBHUKKA Ha
TOTOBBIX yepTexkax c yKa3aHUueM
COOTBETCTBYIOIIMX MMPU3HAKOB TOI00MSI.
Pematp 3amaun Ha MOAOOHBIE TPEYTOIBHUKU
C MOMOILBIO CAMOCTOSITEILHOTO MOCTPOCHHUS

yepTeke W HAXOXKIEHUS  TOJOOHBIX
TPEYTOJbHUKOB.
IIpoBoauTh JOKa3aTeabCTBa c

HCIIOJIB30BAHUEM IIPHU3HAKOB HO,I[O6I/ISI.

Jloka3piBaTh ~ TpU  TpHU3HAKA  TOH00Us
TPEyroJIbHUKOB.
[IpuMeHATH  mONydeHHBIE  3HAHUSA  IIpU
pEIIEHUU TeOMETPUYECKHX M MPaKTUYECKHX
3a1a4.
3HAKOMUTBCA  C  HUCTOpUEH  pa3BUTHUS
TeOMETPUHU
IImomane. [Tonsitue 006 o6me Tteopuu | OBianeBaTh MEPBUYHBIMH MPEACTABICHUSIMHU
Haxoxnenue TUTOILAH. 00 oOmelt Teopun MIOMEAAM  (MEpHI),
ionianen DopmyIsl JUTSE wiomanu | GopmyaupoBaTh CBOMCTBa TIJTOTIATH,
TPEYTOJIbHUKOB TPEYTOJIbHHKA, BBISICHATD UX HATJIAIHBIN CMBICIL.
N MHOI'OYI'OJIBHBIX | IapajuicjiorpamMmma. OTHoIIeHnEe BBIBOJII/ITI) (1)OpMy.TIBI Iomaian

¢uryp. Ilnomanu
NnoJI0OHBIX  uryp

IIomaae TPCYTrOJIbHUKOB C
O6HII/IM OCHOBAaHUEM HUJIH 061116171

napajuiesorpamma, TpeyrojabHUKa, Tparneun
u3 (GopMysbl IUIOMIAAU MPSMOYTOJIbHHUKA

(14 9) BBICOTOM. (xBagpara).
Brruncnenne wiomaznei | BeiBoauTh (GopMyINbl IIJIOMATNA  BBITYKIOTO
CJIOXKHBIX buryp gyepe3 | YeThIpEXYTOoIbHUKA Yepe3 TUaroHajld U yroi
pazbumenne Ha  4YacTM M | Mexay HuMU. Haxomaute miomianu ¢uryp,
JIOCTPOEHHUE. n300paKEHHBIX Ha  KieTyaToil  Oymare,
[Tnomanu ¢uryp Ha KiIeTyaTOM | MCIOJIb30BaTh pa30OMEHHWE Ha YacTH W
Oymare. JIOCTPOEHHUE.
[Tnomanu mnomobubIx  Quryp. | Pasdupars IIPUMEPBI HCIIOJIb30BaHNUs
Brruncnenve miomaneil. 3agaun | BCIOMOTaTENbHON IUIOMIAAN Ul PELICHUS
C MPAaKTHUYECKUM COJEpKaHHEM. | TEOMETPUUECKUX 3ajau.
Pemenne 3amau ¢ mnomomibio | Haxoaute  momaan  moOA0OHBIX — (UTYD.
MeToaa BCIIOMOTaTeNbHOM | Beuncisars IUIOIIA TN Pa3IMYHBIX
IO N MHOTOYTOJIBHBIX (PUTYD.
Pemate 3a1aun Ha MIoM@AAb C IPAKTUYECKUM
coJIepyKaHueM
Teopema Teopema [Tudaropa, eé | Jloka3bIBaTh TEOpeMY [Tudaropa,
[udaropa U | I0Ka3aTeJbCTBO M NPUMEHEHHUE. | UCIOJIb30BATh
Haydaja Ob6parHas Teopema [Iudaropa. eé B IIPAKTUYECKUX  BBIUYMCICHUSAX.
TPUTOHOMETPHUHU Omnpenenenue dopmynupoBaTh onpeaeneHus
(10 9) TPUTOHOMETPUYECKUX (QYHKLUUH | TPUTOHOMETPUYECKUX  (PyHKIMH  OCTpOro
0CTpOro yIia, | yria, IpoBepsITh UX KOPPEKTHOCTb.
TPUTOHOMETPUUYECKHE BreiBonuth TPUTOHOMETPUUECKUE
COOTHOILIECHUS B | COOTHOILIEHUS B IPSIMOYTOJIBHOM
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE. | TPEYTOJIbHUKE.
OcHoBHOe TpuroHomerpuueckoe | Mccnenosath COOTHOLIEHUS MEXy
TOKJIECTBO. CooTHolIEHNs | CTOpOHAMMU B IIPSIMOYTOJIBHBIX
MEXIY CTOpOHaMU B | TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u

NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
¢ yrinamu B 45° u 45°; 30° u 60°

60°.

HNcnonp3oBath

GbopMyJIbl  IPUBENICHUS W




OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO
JUIS  HAXOXJICHHUsS COOTHOLUEHMH MeEeXIy
TPUTOHOMETPUUECKUMU GyHKIUAMU
Pa3INYHBIX OCTPHIX YIJIOB.

[IpuMeHsITh MOJIyYEeHHBbIE 3HAHUA U YMEHUSA
IPU PELICHUH NMPaKTHYECKUX 3ajiad.
3HAKOMHUTBCS  C  HUCTOpUEH
reOMETPHH

pa3BUTHSL

Vbt B | Biucanuble u  LeHTpanbHble | DOPMYIMPOBATE OCHOBHBIE  OIPEIEICHUS,
OKPY’KHOCTH. YTJIBI, CBSA3aHHBIE C yrJaMH B Kpyre (BIUCAHHBIN
Brucanneie yroja MEXKJIy KacaTeJbHOW U | yroJl, LeH-
W OTIMCAHHBIE XOPJIOH. TPaJBHBINA yTOM).
YETBIPEXYIOJBHUK | YIUIBI  MexAy Xopaamu U | Haxomauts BnMCaHHBIE YTIIbI, OMUPAOLIUECS
H. CEKYILIUMU. Ha OJIHY YTy, BBIYHUCIATH YIJIBI C TOMOIIBIO
KacarenbHble BrnucanHele ¥ OIMCaHHBIE | TEOPEMBI O
K OKPY>KHOCTH. YETBIPEX- BIIMCAHHBIX YIJaX, TEOPEMBl O BIMCAHHOM
Kacanue YIOJBHUKHM, WX IPU3HAKU U | YETPEXYTOJBHUKE, TEOPEMBI O LEHTPAJIBHOM
OKPY’KHOCTEHN cBorctBa. lIpumeHenue >THX | yrie.
(13 9) CBOMCTB HccnenoBate, B TOM 4YHCIE C ITOMOILBIO
IPU pEUIeHUH TEeOMETPUYECKHUX | HU(PPOBBIX
3a- peCcypcoB, BIIMCAaHHBIC u OIIMCaHHBIC
Jad. YEeTBIPEX-
B3aumMHoe pacIoyIoKEHUE YIOJbHUKH, BBIBOAUTH HX CBOWCTBA U
JBYX MIPU3HAKHU.
OKpPY>KHOCTEHN. Kacanune | Mcnonb30BaTh 3TH CBOMCTBA U NIPU3HAKU NIPU
OKPY/KHOCTEH pELICHNUHU 3a1a4
[ToBTOpEHME, IloBTOpEHME OCHOBHBIX | Pemars 3a7a41 Ha IIOBTOPEHHUE,
00o0011eHune MNOHATHH U METOJOB KypCOB 7 M | MIUIFOCTPUPYLIHME CBSA3H MEXIY Pa3IMYHBIMU
3HAHUI 8 kiaccoB, 00001IIeHNE 3HAHUN | YaCTSIMH Kypca
(4 4)

9 kiacc (68 u)
HasBanue paznena OcHoBHbIE BU/IBI JIESITEIBHOCTH
(Tembl) OcHOBHOE coniepKaHue o0ydJaromuxcs
Kypca (ducino
4acoB)
Tpuronomerpus. Onpenenenue DopMyIUpOBATH OIIpEACIICHUS
Teopemsl TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX (GYHKUMH TyObIX H
KOCHHYCOB u | pynkuuit yrimos ot 0° 1o 180°. IIPSIMBIX YTJIOB.
CHHYCOB. Kocunyc u cunyc mnpsmoro u | BelBoguTh TeopeMy KOCHHYCOB U TEOpEMY
Pewenne TYIIOrO CHUHYCOB
TPEYTOJIbHUKOB yria. Teopema KOCHHYCOB. | (C paJuycoM ONHUCAHHON OKPY>KHOCTH).
(16 u) (O6006ménHast) TeopemMa CHHYCOB | Pemath TpeyroabHUKH.
(c pagu- Pematp IIPAKTUYECKHE 3a7aud,
YCOM OIIMCAaHHOM OKPY’>KHOCTH). | CBOJSIIMECS K Ha-
Ha- XOXKJICHUIO pa3IUYHbIX 3JIEMEHTOB
XOXAEHUE [UIMH  CTOPOH U | TpPEyroJIbHUKa
BEJIMYMH

YIJI0B TPEYTOJIbHUKOB.

®dopmyiia IWIomaay TPEYroJbHUKa
4yepe3 IBE CTOPOHBI U YTOJI MEXAY
HUMU. dopmyana IUIOIIA U




YeTBIPEXYTONFHUKA  Yepe3  ero
JTUaroHaIN
U YTOJl MEXKy HUMHU.
IIpakTrueckoe [IPUMEHEHUE
JTIOKa3aHHBIX TEOPEM
[Ipeobpa3zoBanue [lonsitue o  mpeobpa3zoBanuu | OcBauBaTh IMOHSTHE npeoOpa3oBaHus
noxoous. 10J10- no100us.
Mertpuueckue owust. Uccnenosath OTHOIIICHUE  JIMHEHHBIX
COOTHOIIICHUS COOTBETCTBEHHBIC AJIEMEHTHI | SJIEMEHTOB
B OKPY>KHOCTH MOJ00HBIX (DUTYD. buryp mpu TpeoOpa3zoBaHUU  IMOAOOUSI.
(10 ) Teopema 0 npousBenenuu | Haxoauts
OTPE3KOB npuMepsl  MoAoOMs B OKpYyXKarouieu
XOpJ, TeopeMa O NPOU3BEICHUM | ACHCTBUTEIHHOCTH.
OTPE3KOB CEKYILIUX, TeopeMa O | BbIBOIWTHP MeTpHuUeCKHE COOTHOIICHUS
KBaJIpaTe KacaTelbHOU. | MEXIY OT-

[Ipumenenue B
pEIICHUN T€OMETPUYECKUX 3a1au

pe3KaMu XOpJ, CEKYILIMX U KacaTENIbHBIX C
UCIIOJIb30BAHUEM  BIIMCAaHHBIX YIVIOB H
HOJOOHBIX TPEYTOJILHUKOB.
Pemwate reomerpuyeckue 3anadu U 3amadu
U3 PEANBHOM JKU3HU C MCIIOJIb30BAaHUEM
110JI00OHBIX TPEYTOJIbHUKOB

BexTopsr! (12 1) Onpenenexnue BEKTOPOB, | MIcro/1b30BaTh BEKTOPHI KaK HaIPaBJICHHbIE
CIIOKEHHE M Pa3HOCTb BEKTOPOB, | OTPE3KH, HCCIENOBaTh TI€OMETPUUECKHUM
YMHOXEHHE BEKTOpa Ha YHCIIO. (mepememienne) W ¢u3HUecKui  (cuia)
®u3nuecKuil U TI'E€OMETPUYECKHUM | CMBICIIBI BEKTOPOB.
CMBICJI BEKTOPOB. 3HaTh OMNpENENIEHUs CYMMBbl M Pa3HOCTH
PasnoxxeHne BekTOpa IO JBYM | BEKTOPOB, YMHO)KEHHS BEKTOpa Ha 4YMCIIO,
HEKOJUIMHEAPHBIM BEKTOpaM. | HCCIIEOBATh F€OMETPUYECKUN u
Koopaunats! BekTopa. (bu3UUECKUil CMBICIBI ATUX OTEpaIUA.
CxansapHoe npousBeqeHue | Pemarh  reoMerpuueckue  3amadd €
BEKTOPOB, €ro NPUMEHEHHUE JUIs | UCIOJIb30BAaHUEM BEKTOPOB.
HaXOKJEHUS JUIMH U YIJIOB. PacknanpiBate BEKTOP o JIBYM
Pemenne 3amau ¢ TOMOIUBIO | HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOPOB. Hcnonb30BaTh CKASIPHOE IPOMU3BENICHUE
IIpumeHeHne  BEKTOPOB  JUIsl | BEKTOPOB,  BBIBOAWTH  €M0  OCHOBHBIE
pelieHus 3aJad  KUHEMAaTUKU U | CBOMCTBA.
MEXaHUKU BoruncnsaTe cymmy, pa3HOCTh M CKaJsIpHOE
IIPOU3BEJCHUE BEKTOPOB B KOOPINHATAX.
[IpumeHATh CKaNsipHOE MPOU3BEACHHUE IS
HAaXOKJEHUs JUIMH U YIJIOB
JlexapToBBI JexapToBbl kKoopauHathl Touek | OcBauBaTh MIOHATHE IPSIMOYTOJIBHON
KOOpJAMHATBl ~ Ha | Ha IUIOCKOCTH. CUCTEMbI KOOPAMHAT, IEKapTOBBIX KOOPAUHAT

IJIOCKOCTH (9 )

YpaBHeHHE MpsMOU. YTIJIOBOU
KOd(p(UIIMEHT, TaHIeHC YIua
HAaKJIOHA, NapauleJbHBIE U
MEPIEHANKYJISIPHBIE ITPSIMBIE.

VYpaBHeHue OKPY>KHOCTH.
HaxoxxneHne KoopJauHAT TOYEK
MEPECCUCHHUs]  OKPYKHOCTU U
MIPSAMOIA.

MeTton, KOOpJIMHAT npu
pereHun TEOMETPUUYECKHUX
3aja4.

Hcnons3oBanme METOoJ1a

TOYKH.

BriBOIUTH ypaBHEHUE IPSAMOI u
OKPY>KHOCTU. BBbIIeNnATh TMOJHBIM KBajapar
JUIl  HaxOXJEHWs ILeHTpa M  pajauyca

OKPYHOCTH 110 €€ YpaBHEHMIO.

Pemarp 3amaun Ha HaxoXIEHHE TOYEK
NIEPECEUEHUS] MPSIMBIX U OKPYXKHOCTEH C
MOMOIIBIO METO/1a KOOPIUHAT.

Hcnonp3oBath CBOIICTBa YTJIIOBOTO
KoddduImeHTa NpsIMON MpHU pelIeHnu: 3ajad,
JUISL ONIPEJIEIIEHUS PACTIONOKEHUSI IIPSAMOIA.
[IpyMeHsITh  KOOpPAMHATHl MpPU  pEIICHUU




KOOpAMHAT B  MPAKTUYECKUX | TEOMETPUUECKUX M MPAKTHUUECKUX 3a/1ad, IS
3aayax IIOCTPOEHUsT ~ MAaTeMaTU4YeCKHX  MoJeneH
peanbHBIX 33/1a4 («METOJ KOOPIUHATY).
[Tonb3oBaThcs JUTSL MTOCTPOEHUS u
UCCIIeI0BAaHUN TU(PPOBBIMU PECYPCAMHU.
3HAKOMUTBCA  C  HUCTOpUEH  pa3BUTHS
reoMeTpUn
[IpaBunbHBIE [IpaBunbHBIE @opMynHMpOBaTh ONPEACICHUE MPABUIBHBIX
MHOT'OYT'OJIbHUKH. MHOTOYT'OJIbHUKH, MHOT'OYT'OJIbHUKOB, HAXOJIUTh UX JIEMEHTHI.
Jnunaa BbIUMCIICHHE UX 3JieMeHTOB. | [lonbp3oBaThes MOHSITHEM JUTHHBI
OKpPYKHOCTH u | Yucno OKPYHOCTH,
IJIOIIAb KpyTa. T U JAJIMHA OKPYXXKHOCTU. /[nMHa | BBEAEHHBIM C  TOMOILIBIO  NPaBUJIbHBIX
Brruncnenue IyTU OKpYXHOCTU. PanuaHHas | MHOTOYTOJIHUKOB, ONPENENATh YHCIO T,
IJI0Mane Mepa JUIMHY JIYyTH U paJldaHHYIO Mepy yria.
(8u) yria. IIpoBoauTh mepexon OT paJuaHHOM MEpbI
[Tmomans Kpyra W €ro | yria K
AJIEMEHTOB rpajlyCHOI U HA0OOPOT.
(cexTopa u cermenTa). | OnpenensTs MIOMAIL KpyTa.
Beruucnenue BeBoguts  dopmynbl (B rpagycHoM U
TJIomaaen ¢buryp, | paguaHHOU
BKJIFOUAIOIIUX Mepe) IS JUIMH T, IUJIOAAed CEKTOPOB U
AJIEMEHTHI KpyTa CErMEHTOB.
Bbruucnare miomany ¢uryp, BKIOYAIOIIUX
ae-
MEHTBI OKPYXHOCTH (Kpyra).
HaxomuTe mmomaau B 3amadax peanbHOU
JKU3HU
JBr>xeHus [Tonsatue 0 IBIWKeHUU | Pa3OupaTh TpUMEpbl, HWLIIOCTPUPYIOIIHE
IJIOCKOCTH IUIOCKOCTH. [TapannenpHblid | HOHATUA  JBWXKEHUS, LUEHTPOB U  OCEH
(6 9) MEePEHOC, MOBOPOT U CHMMETPHS. | CAMMETPHH.
OcH ¥ LEeHTPbl CUMMETPHH. dopMyIUpoBaTh OIIpEeAETICHUS
[Ipocreiilive TpUMEHEHUS B | MAPAJICIBHOIO  IEpPEHOCa, IOBOpOTa U
peLIeHnH 3a1a4 OCEBOM CUMMETPUM. BBIBOIUTHL UX CBOMCTBA,
HAaXOJIUTh HETIOJABUKHBIE TOUKH.
Haxomute weHTpl W OCH  CUMMETPHIA
MpoCcTeUIux Guryp.
IIpuMeHATs  mapajuleNIbHBIA  [IEPEHOC U
CUMMETPHUIO IIPU PELICHHH T'€OMETPUYECKUX
3amay (pa3ouparb MPUMEpHI).
Hcnons3oBath JUTSt MIOCTPOEHHUS u
UCCIeI0oBaHMN 1TU(PPOBBIE PECYpPCH
IToBTOpEHNE, IToBTOpEHME OCHOBHBIX | OnepupoBaTh MOHATUSAMH: (Urypa, TOUKa,
00o0011eHme, MOHSTUN U METOJIOB KypCcoB 7— | mpsimas, yToJI, MHOTOYTOJIbHUK,
CUCTEMATU3ALMS 9 kmaccoB, 00001IeHHE U | paBHOOEIPEHHBIN u PaBHOCTOPOHHMM
3HAHUI2 cHUCTeMaTU3anus 3HaHWM. | TPEYTOJbHUKH, IIPSIMOYTOJIBHBIN
(7 3) [Tpocreiile reomMeTpuyYECKUE | TPEYTOJIbHUK, MeEAMaHa, OucceKkTpuca U
burypsl U4 HMX  CBOWCTBa. | BHICOTa TPEYroJIbHUKA, MapauieIorpaMM,
N3mepenue IE€OMETPHUECKUX | pOMO, MPSIMOYTOJbHUK, KBapaT, Tpamrerus;
BEJIMYMH. OKPYXHOCTb, KacaTelbHasl; pPAaBEHCTBO U
TpeyronbHUKH. nojgobue ¢uryp, TPEYTrOJIbHUKOB;
[TapamiensHbie U | IapaJUIeIbHOCTh M HEPIEHIUKYJISIPHOCTh
NEPIEHIUKYJIPHBIE MIPSIMBIE. IPSIMBIX, YTOJI MEXKIY HNPSIMBIMU, CUMMETPUS
OKpY>KHOCTb u KpPYT. | OTHOCUTEIBbHO TOYKM M MpPSMOM; JJIMHA,
I'eomeTprueckue IOCTPOECHHMS. | pACCTOSHUE, BEJIMYMHA  yIJa, ILUIOLIAMb,
Vbl B OKPYXHOCTH. | IEpUMET.




Brnucannele M onucaHHBIE
OKPY’KHOCTH MHOTOYTOJIbHUKOB.
[Ipsamas 5 OKPY’KHOCTb.
UeThIpE€XYyTrOJbHUKH.
Bnucanasle  u
YETBIPEXYTOJIbHUKHU.
Teopema Iludaropa u Hauana
TPUTOHOMETPUH. Pemenne
OOIIUX TPEYTOJILHUKOB.

OIINCaHHBbIC

Hcnonb3oBath  (GopMyInbl: MEpUMETpa H
II0LA a1 MHOI'OyTOJIbHUKOB, JUTUHBI
OKPY)KHOCTH W IUIOIIAAM Kpyra, oOBEma

MPSIMOYTOJIBHOTO MapajuleseuIe 1a.

OnepupoBaTb MOHATHUAMHU: NPSAMOYTOJIbHAS
cucTeMa KOOpAMHAT, BEKTOP; HMCIOJIb30BaTh
STU TOHSTHS JJI NPEACTABICHUS AAHHBIX U
pemieHus 3ajad, B TOM 4YHUCIE U3 JPYTHX
yueOHbIX mpeaMeToB. PemaTth 3amaun Ha

[IpaBuibHBIE MHOTOYTOJIBHUKH. | IOBTOPEHUE OCHOBHBIX MMOHATHH,
[Tpeobpa3zoBanus IJIOCKOCTH. | WILTIOCTPALIMIO CBSI3EM MEXKIY pa3IudHbIMU
JIBYOKEeHUS. [TogoOue. | wactssMu Kypca. BpiOupate wMeton ais
CummeTpus. peIIeHUs 3a1a4H.

ITmomane. Brruncnenue | Pemate 3agaun U3 MOBCEJHEBHOM YKU3HU
wromanaeit. [Tnomany mogo0HbIX

uryp.

JlekapToBbl  KOOpIMHATBI  HA

IUIOCKOCTH.

BekTopbl Ha IUIOCKOCTH

PABOYAS ITIPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA».
7-9 KIIACCBI

HEJIN U3YYEHUA YYEBHOI'O KYPCA
B coBpemenHoM 1udpoBoM MHUpE BEPOATHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJBIIYIO 3HAUUMOCTb, KaK
C TOYKHM 3pCHMS MPAKTHUECKUX MPHIOKEHUH, TaKk M UX POJIM B 00pa30oBaHUHU, HEOOXOIUMOM KaXKIAOMY
yenoBeKy. Bospactaer umcno mpodeccuil, Mpu OBIaJeHUH KOTOPbIMH TpelOyercs Xopoulas Oa3zoBas
IOJrOTOBKa B 00JacTH BEPOSTHOCTM M CTaTUCTHKH, Takas IIOJrOTOBKA BaKHA JJIsI MPOJOJDKEHUS
00pa3zoBaHus U I YCIEITHONW MPOdeCCHOHATBHONU Kapbephl.
Kaxxnplii 4enoBeK IMOCTOSHHO NPUHMMAET PELICHWs HAa OCHOBE HMEIOLIUXCA Y HEro JaHHBIX. A U1
000CHOBAHHOTO MPUHSATHUS PELICHUS B YCIOBHSIX HEJAOCTaTKa WM U30bITKa HH(POpMaLIMU HEOOXOIUMO B TOM
YHCIIe XOPOIIO c(pOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHUE.
MMeHHO MOATOMY OCTpPO BcCTajga HEOOXOAMMOCTh chopMHpoBaTh y oOydarommxcsi (yHKIHMOHAIBHYIO
IPaMOTHOCTh, BKJIIOUYAIONIYIO B ce0sl B KaUeCTBE HEOTHEMJIEMOM COCTABISIOIIEH YMEHUE BOCIIPHHUMATh U
KpUTHYECKH aHaM3UpoBaTh HH(OpPMAIHMIO, TPEJCTABIEHHYI0 B pa3iMYHbIX (opmax, IOHHUMATh
BEPOATHOCTHBIN XapaKTep MHOTIMX pealbHBIX IPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IPOCTEHUIINE
BEPOATHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMU NpPUHIUIAMH cOOpa, aHanu3a U MPeACTaBIICHUS
JAHHBIX U3 PAa3JIMYHBIX cep KU3HU 00ILECTBa U rocy1apcTBa NpruolIaeT o0yyaromuxcs K 00IeCTBeHHBIM
nHTepecaM. M3ydyeHne OCHOB KOMOWHATOPUKM pa3BUBAE€T HABBIKM OpraHu3aluu nepebopa U mojcyéra
YuCcIa BApUAHTOB, B TOM YHCIIE, B MPUKIATHBIX 337adyaX. 3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co3aaér
MaTeMaTHuecKuii QyHaamMeHT s GOpMUPOBAHUS KOMIIETEHIMI B 00JacT MHPOPMATHKU U IU(PPOBBIX
TexHoJorui. IToMUMO 3TOro, MpHU HM3YYEHHUU CTATHUCTUKU U BEPOATHOCTH OOOTraIlaroTCsl MpeCTaBICHHS
y4Yaluxcs O COBPEMEHHOI KapTHMHE MHpa U METOJIaX €ro MCCieNoBaHMs, GOpMUpPYETCs] TOHUMaHUuE POJIU
CTaTUCTUKH KaK MCTOYHHUKA COIMAILHO 3HAYUMOM MH(POpPMAIIUU U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIIIJICHHS.
B cooTBeTcTBUM € [aHHBIMH LEISAMH B CTPYKType MporpamMmbl ydeOHOro kypca «BepodrHocTe u
CTaTUCTHKA» OCHOBHOM IIIKOJIBI BBIJICJICHBI CIEAYIONIUE COAEPKATEIbHO-METOINYECKUE JTMHUU:
«IIpencraBnenre JaHHBIX U OMHUCATENbHAs CTaTHUCTHUKa»; «BepOosSTHOCTB»; «IIeMEHThl KOMOMHATOPHKNY;
«BBenenue B Teopuio rpadony.
Copnepxanne nuHuH «llpeacraBneHue NOaHHBIX W ONUCATENbHAs CTATUCTUKA» CIYKUT OCHOBOM JUIS
dbopMupOBaHHS HaBBIKOB pPa0OTHl ¢ HMHPOpMAIME: OT YTeHHs U HUHTEepIpeTanuu UHPOpMaIuH,
NpeCTaBICHHON B TabiuIax, Ha AMarpaMMmax U rpadukax 1o coopa, npeIcTaBIeHHUs U aHAINU3a JaHHBIX C
WCIOJIb30BAHUEM CTaTHCTUYECKUX XapaKTepUCTHUK CpeIHUX M paccenBaHus. PabGoTtas ¢ JaHHBIMH,
oOyyarolmuecsi yd4arcsi CUMTBIBaTh M WHTEPIPETHPOBATH JaHHbIC, BBIIBUTATh, APTYMEHTUPOBATh U



KPUTUKOBAaTh MPOCTEHIINE TUMOTE3bl, Pa3MBIIUIATh HaJ (DAKTOpamMH, BBI3BIBAIOIIUMH HM3MEHYMBOCTb, U
OLICHUBATh UX BJIIMSHUE HA PACCMATPUBAEMbBIEC BEJIMUYMHBI U IIPOLECCHI.

MHTYyUTUBHOE NIPEICTABJICHNE O CIIy4alHON M3MEHYMBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEW M TEHIEHIUI
CTAHOBUTCSI MOTUBHPYIOLIEH OCHOBOW JUIsl M3Yy4EHMs] TEOPUM BEpPOATHOCTEW. boiblioe 3HadeHUE 31ech
UMEIOT IPAKTHUYECKUE 3aJJaHNsl, B YACTHOCTH OIIBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMHA MOJAECIISIMHU.
[lonsiTHIE BEPOSITHOCTH BBOJUTCSI KaK Mepa MpaBonoaodus ciaydyaiiHoro coObitus. IIpu m3ydyenun kypca
oOyyarolmuecsi 3HaKOMATCA C NPOCTEHIIMMHU METOAAMHU BBIYUCICHHS BEpPOSITHOCTEH B CllydalHBIX
JKCIEPUMEHTAX € PAaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMM  3aKOHAMH,
NO3BOJISIFOIMMH CTaBUTh U pelIaTh Oosiee CIOoXKHBIEe 3a7aud. B Kypc BXOJAT HavajabHbIC MPEICTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYILECTBIISETCS 3HAKOMCTBO OOYyYaroIUXcs ¢ MHOXKECTBAMH U OCHOBHBIMU
ONepalysIMU HaJl MHOKECTBAMH, PACCMAaTPUBAIOTCS NPUMEPBl IPUMEHEHUS JJI1 PEIICHUs 3a/1ad, a TakkKe
UCIIOJIb30BaHMs B IPYTUX MAaTEMAaTUUYECKUX Kypcax U yuyeOHBIX MpeaMeTax.

MECTO YUYEBHOI'O KYPCA B YYEBHOM ITJTAHE

B 7—9 xnaccax wusywaerca Kypc «BepoATHOCTb M CTAaTUCTHKa», B KOTOPBIH BXOJAAT pa3/elibl:
«IIpencraBneHre JaHHBIX U ONMHUCATENbHAs CTAaTHUCTHUKa»; «BeposSTHOCTB»; «DIeMEHTbl KOMOMHATOPHKNY;
«BBeneHue B Teopuio rpadosy.
Ha n3yuenue nanHoro Kkypca oTBOAMUT 1 yueOHBIH yac B HEAEIO B TEYEHUE KaXJI0r0 rojia 00ydeHHsl, BCETo
102 yuebHbIX Haca.

COAEPXAHUE YVYEBHOI'O KYPCA (ITO TOJAM OBYYEHU )
KJ1acc
[IpencraBiaenue JaHHBIX B BUJE TaOJMLl, JUarpaMM, rpaguKoB. 3anolHeHUe Ta0lIuLl, YTeHHEe U OCTPOCHUE
auarpaMM  (CTOJOMKOBBIX  (CTOJOYATHIX) M KPYTOBBIX). UTeHHME TpauKOB peaJbHBIX IPOIECCOB.
W3BneueHune nHpopMaluu U3 JuarpaMM U TabJInL, UCIOIb30BAHNE M HHTEpIpETalts JaHHBIX.
OmnwmcarenpHas CTaTUCTUKA: CpeaHee apu(mMeTHdeckoe, MeAuaHa, pa3Max, HauOoJblee M HaWMEHbIIee
3Ha4yeHus1 Habopa YMCIIOBBIX JaHHBIX. [IpuMeps! ciydaitHONH U3MEHUYMBOCTH.
Cry4aifHbIl SKCIIEPUMEHT (OTBIT) U cllydaitHoe coObITHE. BeposiTHOCTh 1 yacToTa. Posib MagoBepOsSTHBIX U
NPaKTUYECKH JTOCTOBEPHBIX COOBITHH B IpupoJe M B oOmecTBe. MoHeTa M WrpajbHas KOCTb B TEOPUHU
BEPOSITHOCTEM.
I'pad, BepmmHa, pedpo. Crenens BepumHbl. HYucno pédbep u cymmapHas cteneHs BepiuuH. [Ipencrasienne
o cBszHOCTH rpada. Llenm u muknel. [Tyt B rpadax. O6xox rpada (dinepoB myTh). Ilpencrasienue o6
OopueHTUpOoBaHHOM rpade. Pemenne 3anad ¢ momoluisio rpados.
KJ1acc
[lpencraBiaeHne naHHBIX B BUAE TaONML, auarpaMM, rpa@ukoB. MHOMECTBO, 3J€MEHT MHOXKECTBA,
noJMHOecTBO.  Omnepanuu HajJg MHOXXECTBaMHU: OOBEAMHEHHE, IepecedeHue, aonojHeHue. CBolicTBa
olepanuii HaJl MHOXECTBAMH: IIEPEMECTUTEIBHOE, COYETATENIBHOE, PAaCHpPENEIUTEIbHOE, BKIHOYCHHUS.
Hcnonp3oBanue rpadudeckoro mpeacTaBiIeHUs] MHOXKECTB JIJIsl ONIMCAHUS pealIbHBIX
IIPOLIECCOB U SIBJICHUI, TP PEIICHNUN 3aJau.
N3mepenune paccenBaHus JaHHBIX. J{uciepcus U CTaHIApPTHOE OTKIIOHEHUE YMCIIOBBIX HA0OpoB. narpamma
paccenBaHHUs.
DneMeHTapHBIe COOBITHA ciydaifHoro ombita. CiydaitHble coObiTusi. BepostHocté coObitTuil. OmBITHI €
PABHOBO3MOXHBIMH 3JI€eMEHTapHbIMU cOObITUsAMU. CitydaiiHblii BbIOOp. CBSA3b MEXIAY MaJOBEPOSITHBIMU U
IPAKTUYECKU JJOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOILIECTBE U HAYKE.
JepeBo. CBolicTBa €pPEBBEB: €IUHCTBEHHOCTH ITyTH, CYIIECTBOBAHHME BUCSYEH BEPIIMHBI, CBS3b MEKIY
YHCIOM BepmMH W uyuciaoM pébep. IlpaBmwiio ymHokeHus. Pemenuwe 3amau ¢ momompio rpagos.
[TpotuBonONOKHBIE cOObITUA. [narpamma Ditnepa. O0beuHeHNe U epeceueHne coobiTuii. HecoBmecTHbIE
coObiTua. @opMysia CIOXKEHUS BEpPOATHOCTEW. YcCIOBHasg BEpOSTHOCTh. IIpaBuio yMHOXEHHS.
He3zaBucumble coObiTust. [IpencraBneHue sKCnepuMeHTa B BUAE JAepeBa. PelieHue 3aay Ha HaxOXJEHHUE
BEPOATHOCTEN C IOMOIIIBIO JIEpEBa CIIy4allHOrO 3KCIIEpUMEHTA, JUarpamm Jiiepa.
KJ1acc
[IpencraBnenne NaHHBIX B BUAE TaONUIl, AUarpaMM, TpaduKoB, WHTEpIpETalus MTaHHBIX. UTeHue u
HOCTpOEHUE TaOJIHUL, TUarpaMM, rpauKoB MO peasbHbIM JaHHBIM.
IepectanoBku u ¢akropuan. Coueranus U yuciao couyeranuit. Tpeyronpuuk Ilackans. Pemenune 3amau c
UCII0JIb30BAaHMEM KOMOWHATOPUKH.



I'eomerpuueckast BepossTHOCTb. CitydaliHbIi BEIOOp TOUKH M3 (PUTYpbI Ha IUNIOCKOCTH, U3 OTpEe3Ka U U3 AyTH
OKPY’KHOCTH.

Hcneitanue. Ycenex u Heynada. Cepust MCHBITaHMK 10 nepBoro ycmexa. Cepus ucnblTanuid bepHysuin.
BepositHocTH cOOBITHI B cepun ucbITaHUI bepHyu.

CrnyualiHas BeIMYMHA W DPACIpENEICHUE BEpOSATHOCTEH. MaTeMaTnyeckoe OXUAAHWE U JUCIEPCHUS.
[IpuMepel MaTeMaTHYECKOTO  OXKHMIAHHUA KaK TEOPETUYECKOTO CPEJAHEr0 3HAYEHUs  BEJIIMYUHBIL.
MatemaTHuecKkoe OKUIAHNE U TUCIIEPCHS CITy4ailHON BEITUYMHBI

«YHCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum.

[TonsaTHe O 3akoHe OONBIIMX 4YHces. M3MepeHHe BEepOATHOCTEH ¢ MOMOIbBI0 4yacToT. Poib M 3HaueHue
3aKOHAa OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE.

[IJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHI OCBOEHMS IIPUMEPHOM PABOYEN
I[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU)

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca « BeposTHOCT U cTaTUCTUKa» B 7—9 Kilaccax XapaKTepU3yHTCs
CIIEYIOIIAMH YMEHUSMH.

7 Kiacc

Yurate uH(pOpMAIMIO, MPEACTABICHHYIO B TaOiMIax, Ha JAMarpamMMmax; HpPEJCTaBiATh JaHHbIC B BUJE
TaOJIHII, CTPOUTH AUArPaMMBI (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIC) 10 MaCCUBAM 3HAYCHH.
OnuceiBaTh M MHTEPHPETUPOBATh pealibHble YHMCIOBbIE JaHHbIC, INPEACTaBICHHbIE B TaOiUIAaX, Ha
rarpammax, rpadukax.

Hcnonb3oBaTh ISl OMMCAaHUS JAHHBIX CTATUCTMUYECKHE XapaKTEepUCTHKH: cpelHee apu(MeTHueckoe,
MeaMaHa, HauOoblllee U HAaMMEHbIIIee 3HaUeHUs, pa3Max.

HNmers mnpencraBieHue O CiIydailHOM W3MEHUMBOCTM Ha IpUMEpax LeH, (U3MYECKUX BEIMYMH,
AQHTPOIIOMETPUUECKUX JAHHBIX; UMETh MPECTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 kimacc

W3BnekaTh ¥ mpeoOpa3oBeIBaTh WHGOPMAIHIO, MPEICTABICHHYIO B BHAE TaOJIHI, JHarpaMM, TpaduKoB;
NpEeACTaBIATh JaHHbIE B BUjE TaOJMIl, AUarpamMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHUUYECKUX TOKa3aTeNed: CpeJHUX 3HAYEHUl M Mep pacceuBaHUS
(pa3max, aucnepcus U CTaHJApTHOE OTKJIOHEHHE).

HaxoauTe 4acTOTHI YMCIIOBBIX 3HAYCHUN M YacTOTHI COOBITHH, B TOM YHCIIE TIO pe3yJibTaTaM U3MEpEeHUH u
HaOJIFOICHUH.

HaxoauTps BEpOSTHOCTH CIy4YaliHBIX COOBITHI B OIBITAX, 3Hasl BEPOSATHOCTH JIEMEHTAPHBIX COOBITHIA, B TOM
YHCJIe B OMbBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUAMHU.

Hcnonp3oBate rpaduveckue MOJACIH: JIEPEBO CIy4alHOTO SKCIIEPUMEHTa, TUarpaMMbl Diliepa, JyucioBas
npsmMas.

OnepupoBaTh MOHATHSMH: MHOYKECTBO, ITOJMHOXKECTBO; BBINOJHATH OIEpallUd HAJ] MHOXKECTBaMHU:
0o0bEeIMHEHNE, TEepeceYeHne, OMOJIHEHHE; MEePeUUCIIATh 3JIEMEHTbl MHOXKECTB; INPHMEHSATh CBOMICTBa
MHOKECTB.

Hcnonb3oBath rpaduueckoe NpeAcTaBICHNe MHOKECTB M CBsI3ei MEXy HUMU JUIs OMMCAHUS MPOLECCOB U
SIBJICHUH, B TOM YHCJIE€ NPU PELICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U KypCOB.

9 kiacc

W3BnekaTh 1 peoOpa3oBeIBaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B PAa3IMYHBIX HCTOUHUKAX B BUJIE TAOJHII,
Jrarpamm, rpa)ukoB; NPEACTaBIATh JaHHbIE B BUJIE TaONIHUL, TUarpaMM, rpa(uKos.

Pemarp 3amaun opraHn3oBaHHBIM IIEpeOOPOM BapHAHTOB, @ TAKXKE C MCIIOJIB30BAaHMEM KOMOWHATOPHBIX
IIPABUJI U METOJIOB.

Hcnonp3oBaTh onucaTenbHbIE XapaKTEPUCTUKU JJII MAaCCUBOB YHUCIIOBBIX JAHHBIX, B TOM YHCJIE CPEIHUE
3HAYEHUS U MEPBI PaCCEUBAHMS.

HaxomuTh 9acToThl 3HAUE€HUN M YaCTOTHI COOBITHS, B TOM YMCJIE IOJIb3YACh pe3yibTaTaMu MPOBENEHHBIX
W3MEPCHUI 1 HaOJIIOICHUT.

HaxomuTh BepoOSTHOCTH Cily4allHbIX COOBITUH B HW3YYEHHBIX OIBITaX, B TOM YHUCJIE€ B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMM, B CEpUSAX HCHBITAHUN 10 MEPBOro yclexa, B Cepusix
UCIbITaHu bepHym.

MmeTh npeacTaBieHue O CIy4aiiHON BEIMUYUHE U O PACIPEIEIICHUHA BEPOSTHOCTEN.

Nmere mpezncraBieHne O 3aKOHE OONBIIMX YHCEN KaK O MPOSIBICHUHM 3aKOHOMEPHOCTU B Cly4ailHOMN
U3MEHYMBOCTHU U O POJIU 3aKOHA OOJIBIIMX YMCENl B IPUPOJIE U OOLIECTBE.






TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJIAM OBYYEHUA)

7 xnacc (34 4)
Ha3zBanue paspena
(TemMbr) (uucno | OcHOBHOE coJiep>KaHue XapakTepucTuka NeSATENbHOCTH
4acoB) oOyyaromuxcst
[IpencraBnenue IIpencraBnenne  ganHbix B | OcBauBarth CIOCO0BI IIPEJICTaBIICHUS
JAHHBIX Tabynuax. [IpakTHueckue | CTATUCTUUECKUX  JAaHHBIX U YHCJIOBBIX
(7 9) BBIUMCJICHUS TI0 TaOJWYHBIM | MACCHBOB C MOMOIIIBIO TAOIHIl U TUATPAMM C
JTAaHHBIM. W3Bneuenue U | UCIIOJIb30BAaHUEM aKTyaJIbHbIX U Ba)KHBIX
MHTEpIpETALH TaONMYHBIX | JaHHBIX (memorpaduueckue JTaHHBbIE,
naHHbIX. [IpakTudeckas pabora | MpOU3BOACTBO IIPOMBIIIIIEHHON u
«Tabmuue. CEJIbCKOXO3SIMCTBEHHOM NPOLYKIMH,
I'padnyeckoe  mpeacTaBieHUE | OOLIECTBEHHBIC U IPUPOIHBIE SBJICHUS).
JaHHBIX B BHUJAE KPYroBbIX, | MI3yuaTh MeToabl paboOThl C TAOIWYHBIMU H
CTOJIOMKOBBIX (cronbuarteixX) | rpadUUecCKUMU TPEICTABICHUSMU JaHHBIX C
JUarpaMm. Urenue U | IOMOILIbI0 IU(PPOBBIX PECYypcoB B XOje
MIOCTPOEHUE Jyarpamm. | IpakTUYeCKuX padboT
[Tpumepsr  neMorpaduuecKux
JAarpaMm. [IpaxTrueckas
pabota «/lnarpammbi»
OnucarenpHas Yucnossle Habopbl. Cpeanee | OcBanBaTh MOHATHSA: YHUCIOBON Habop, Mepa
CTaTHCTHKA apudMeTHIECKOE. LEHTpaJIbHON TEHACHIMM (Mepa LEHTpa), B
(8 ) Menuana 4HCIOBOTO HaOopa. | TOM  4YHCIEe CpeaHee  apudMeTHueckoe,
Y CTOMYHUBOCTh MEIUAHBI. MeIuaHa.
[IpakTrnueckas pabota | OnuceIBaTh  CTaTUCTHUECKHUE JIaHHBIE C
«CpenHue 3Ha4EeHU». MIOMOIIBIO  CPEeTHETO apU(METHYECKOTO H
HauGonpiiee wu HauMmeHblllee | MeauaHbl. Pemats 3agaun.
3HAUEHUs] YUCJIOBOTrO Habopa. | M3yuaTh CBOMCTBAa CpEelHUX, B TOM YHCIE C
Pa3max MOMOIIbI0 IH(PPOBBIX PECypcoB, B XOJe
MPAKTHYECKUX padoT.
OcBauBaTh  MOHATHS:  Haubonblee U
HauMEHbIlIeEe 3HAYEHHUs] YHMCIOBOIO MAacCHUBa,
pa3mMax.
Pemrate 3amaun Ha BBIOOp crioco0a onmucaHus
JTAHHBIX B COOTBETCTBUU C NMPUPOJION JaHHBIX
U 11eJIIMU UCCJIEJIOBAHHUS
Cnyuaitnas Cnyyvaitnas M3MEHYMBOCTh | OcBaMBaTh MOHATHS: 4YacTOTa 3HAYEHUH B
WU3MEHYUBOCTh (mpumepsl). YacToTa 3HaUEHUI B | MAaCCUBE JaHHBIX, TPYIIIMPOBKA JAHHBIX,
(6 9) MacCHBe JaHHbIX. [ pynnupoBKa. | ruCTorpamma.
['ucrorpammsl. Crpouts M aHaJIM3UpPOBaTh TUCTOTrPAMMBI,
[IpakTrnueckas pabota | moadupaTh NOAXOASIINHN IIar TPYNIUPOBKH.
«Cnyy4aiiHas U3MEHUYUBOCTbH) OcBauBath rpaduyuecKkue NpPEACTABICHUS
pa3HbIX BUIOB CIIy4ailHOM M3MEHYUBOCTH, B
TOM YHCJIE C TOMOIIBIO NHU(POBBIX PECYPCOB,
B XOJI€ MPAKTUYECKON paboThl
Beenenue B | ['pad, BEpIINHA, pebpo. | OcBauBarh MoOHATHS: rpad, BepuinHa rpada,
TeopHIo rpadon ITpencraBnenue 3a1a4n c | pebpo rpada, creneHp  (BaJEHTHOCTh
(4 1) nomouipto  rpada.  CremneHb | BEpIIMHBI), HENb U [UKIL

(BaJeHTHOCTB) BepLIMHbL. Yucio
pé€bep W cymmapHas CTeneHb
BepunH. Llens u nuki. Ilyts B
rpade. [IpencraBnenne 0
cBsizHOCTH Tpada. O6xox rpada
(oiimepoB 1yTh). [IpeacraBienne

OcBauBath MOHATHUS: MYTh B rpade, dHIepoB
nyTb, 00X0[ rpada, OpUEHTUPOBAHHBIHN rpad.
Pemate 3amaum Ha TOMCK CyMMBI CTeEHEH
BEpIIMH rpada, Ha MOUCK 00Xxoxaa rpada, Ha
MIOWCK MyTeil B OpPUEHTUPOBAHHBIX Ipadax.

OcBauBath cnocoObl MpPECTAaBICHUS 3ajad




00 OpHEHTHPOBAHHBIX Tpadax U3 Kypca anreOpbl, TE€OMETpUH, TEOpUU
BEPOATHOCTEH,  OPYrMX  IPEIMETOB €
OMOIIBIO TpadoB (KapThl,
CXEMBI, JJIEKTPUYECKUE LIETIH,
(byHKLIMOHATbHbIE COOTBETCTBHS) Ha
npuMepax
BeposTHOCTB u | CioyyaliHplii onbIT U ciaydyaiiHoe | OcBaMBaTh TMOHATHUA: CIy4YalHBIH ONBIT H
4acToTa coObITHE. BepostHOCTh U | ciyyailHoe CcOOBITHE, MaJOBEpPOATHOE U
CIIy4aliHOT O 4acToTa COOBITHSL. Ponp | mpakTHUecku JOCTOBEpPHOE COOBITHE.
coOBITUS MaJIOBEPOATHBIX M NpakThuecku | M3yqars 3HaYUMOCTb  MAaJIOBEPOATHBIX
(4 49) JIOCTOBEPHBIX COOBITHIA B | COOBITHII B MPHUPO/IC U OOIIECTBE HA BAKHBIX
npupoze u B oouiectse. MoHeTa | mpuMepax (aBapuy, HECYaCTHbIE Cllydau,
U WrpajpHas KOCTb B TEOPHUU | 3alllUTa NEPCOHAILHOMN uHpOopManuy,
BEPOATHOCTEH. nepeaaya JaHHbIX).
[Tpaktuueckas pabora «Hacrora | MU3y4ars posib KIACCHUECKUX BEPOSITHOCTHBIX
BBINA/ICHUS OpJIa» Mojenell (MOHeTa, WrpajJbHas KOCTh) B
TEOPHUH BEPOATHOCTEM.
HaGnrogaTeh ¥ W3ydaTh 4acTOTy COOBITHH B
IIPOCTBIX JKCIEPUMEHTAX, B TOM 4HCIE C
HOMOIIBI0 IU(POBBIX PECYpcoB, B XOAe
PaKTUYECKOM paboThl
O6o0611eHue, IIpencrasienue naHHbIX. | [IoBTOpATE M3ydeHHOE M BBICTpaWBaTh
KOHTPOJIb OnucarenpHas CTaTUCTHUKA. | CUCTEMY 3HaHUM.
(5v) BeposTHOCTD ciayyanHoro | Pemate  3amauyM  Ha  IPEACTaBICHHE U
coObITUS ONMCaHUE JAHHBIX C MOMOUIbIO H3YyYEHHBIX
XapaKTEPUCTHK. OO6cyxnate  mpUMepbI
CIIy4aiHbIX COOBITUH, MaJIOBEPOSTHBIX U
IIPAKTUYECKH  JOCTOBEPHBIX  CIIy4alHBIX

COOBITHH, UX pOJIM B MPUPOAEC U KU3HU
YeJIOBEKa




8 kmmacc (34 u)

Hazpanue pas3aciia

(Temsr) (uucno | OcHOBHOE coJiepKaHue XapakTepucTuka JeSITeIbHOCTH
9acoB) oOyyaronuxcs

IToBTOpEHME [IpencraBnenue JaHHbIX. | [IoBTOpATE HM3ydyeHHOE W  BBICTPaUBaTh
Kypca 7 Kinacca OnucarenpHas CTaTHCTUKA. | CUCTEMY 3HAHUU.

(4 1) Canyuaitnas W3MEHYMBOCTh. | PemaTte 3agaunm  Ha  mOpeacTaBiIeHUE U

Cpennue urcinoBoro Habopa.

OIMMMCAHUC NAHHBIX C IMOMOIIBIO HU3YYCHHBIX

Crny4aitabie COOBITHS. | XapaKTEPHUCTHK. Pematp  3amaum Ha
BepositHocTn u YacTOTHI. | IPEACTABICHUE TPYNIUPOBAHHBIX AAHHBIX U
Knaccuueckue mozaenu TEOpUU | ONMHMCAHUE CIIyYalHOW W3MEHYHUBOCTH.

BEp OSTHOCTEH: MOHCTa
urpajibHas KOCTb

u | Pemate 3agaud Ha OMPEACIICHUC YaCTOThI

CIIy4alHBIX COOBITHUH, o0cyKJeHHe
IIPUMEPOB CIIy4alHbIX COOBITHIA,
MaJIOBEPOATHBIX U MPAKTUYECKU

JIOCTOBEPHBIX CIIy4alHbIX COOBITUH, UX POJIH
B IIPUPOJIE U )KU3HU YEJIOBEKA

OnwucarenbHas OTxII0HEHUS. Hucnepcust | OcBauBaTh  IOHATHS: JUcriepcus U

CTaTUCTHKA. YHCIIOBOTO Habopa. | cTaHAapTHOE OTKJIOHEHUE, UCIOJIb30BATh 3TU

PaccenBanne CrannaptHoe OTKJIOHEHHE | XapaKTEPUCTUKH JUIsl OMUCAHMS PACCEUBaHMS

JTAaHHBIX YHMCI0BOTO HaOopa. JluarpamMMsbl | 1aHHBIX.

(4 9) paccerBaHus BeiiBurate rumnortessl 00 OTCYTCTBHU WM
HaJINYUU CBSI3U o JrarpaMmmam
pacceuBaHMUsL.

Crpouth 1nuarpaMMbl  pacceMBaHUS IO
UMEIOIIUMCS  JaHHbIM, B TOM YHCIE C
MIOMOIIBIO0 KOMIIBIOTEPA
MmuoxectBa (4 1) | MHOXecTBO,  IOJAMHOECTBO. | OcBauBaTh IOHSTHUSA: MHOYECTBO, 3JIEMEHT
Omnepanuy HajJg MHOXXECTBAMM: | MHOKECTBA, IIOJMHOKECTBO.
o0beMHEHNE, nepecedeHue, | BBIMONHATE onepanuu HajJ MHOXKECTBAMM:
JIONIOJTHEHHUE. 0o0beIMHEHNE, NTepeceYeHUEe, TOTIOJIHEHHE.
CsoiicTBa ornepanuu Hay | Mcronbs30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE,
MHOKECTBAMU: COYeTaTeIbHOE, pacrpeeuTeNIbHOE,
HEPEMECTUTEINIBHOE, BKIIOUeHMs. Mcnonb3oBaTte  rpaduueckoe
COYeTaTeNbHOE, IIPEJCTABICHUE MHOXECTB IIPU OINUCAHUU
pacIpeenuTeNbHOE, pealbHBIX IPOLIECCOB U SABICHUH, IIpH
BKJIOYEHUS. peleHuy  3ajad U3 JpYyTruxX  y4eOHbIX

I'paduueckoe  mpezcraBiieHHE | IPEIMETOB U KypCOB

MHOKECTB
BeposTHOCTB DneMeHTapHbIe coObITud. | OcBauBaTh MOHATHUS: 3JEMEHTApHOE COOBITHE,
CIIy4aliHOr O Crnyualinble COOBITHS. | CIy4ailHOE  COOBITHE  KAaK  COBOKYIHOCTb
coObITUA brmaronpusarcTByromue 0J1aronpHUsTCTBYOLIUX 3JIEMEHTaPHBIX
(6 1) 3JIEMEHTapHbIE COOBITHS. | COOBITUH, PABHOBO3MOXHBIE 3JIEMEHTApHbIC
BepositHocTn COOBITHH. | COOBITHSI.

OmnbITHl ¢ PAaBHOBO3MOXKHBIMH
AJIIEMEHTAPHBIMH COOBITHSIMHU.
Cayyaiinslii BEIOOP.

[IpakTuueckas pabota
«OnpITHI C
PaBHOBO3MOKHBIMH

QJICMCHTapHbIMU COOBITUSIMU

Pemate 3agaun Ha BBIUMCIIEHHE BEPOATHOCTEM
COOBITUH TI0 BEPOSITHOCTSAM  DJIEMEHTAPHBIX
COOBITHI CITy4aifHOTO OTIBITA.

Pemate 3agaun Ha BBIYMCIEHHE BEPOATHOCTEH
COOBITHI B OMNBITAX C PAaBHOBO3MOXKHBIMH
9JIEMEHTApPHBIMA COOBITHUSIMUA, B TOM YHCTE C
TIOMOIIBIO KOMITBIOTEPA.

[IpoBouTH u M3y4aThb ONBITHI c
PaBHOBO3MOKHBIMU 3JI€MEHTapHBIMU
cOOBITHSIMA ~ (C  WCTOJIB30BAHHEM  MOHET,




UTpajbHBIX KOCTEH, IPYrMX MOJENei) B XOAe
MPAKTUYECKON PabOThI

Beenenue
Teopuro rpados
(4 9)

HepeBo. CBolicTBa aepesa:
€ IUHCTBCHHOCTb myTH,
CYLIECTBOBaHUE BUCSYEH
BCPUIWHBI, CBA3b MCXKIY
YHCJIOM BEPIIMH U YHCIOM
pé6ep. [IpaBuno yMHOXKEHUS

OcBauBath MOHATHS: JepeBO Kak rTpad 0Oe3
[MKJIa, BUCAYAsl BEepIIMHA (JIKCT), BETBb JCpPEBa,
MyTh B IEpEBE, TUAMETP JepeBa.

N3yuaTe cBoOMCTBa JepeBa: CyIIECTBOBAHHUE
BUCSYECH BEpIIMHBI, €IWHCTBEHHOCTh MYyTHU
MEXJy JBYMS BEpIIMHAMH, CBS3b MEKIY
YHICIIOM BEPIINH U YUCIIOM p&oep.

Pemate 3amaun Ha TOWCK W TEPEUYUCIICHHE
MyTei B JIepeBe, ONMpeAeNicHHe YKclia BEpIINH
unu pédep B mepeBe, 00Xo OMHAPHOTO JepeBa,
B TOM 4YHCIE€ C TPUMEHEHHEM I[paBHUIia
YMHOKEHUS

Cry4daifHbie [IpotuBononoxxunoe  coOwiTue. | OcBauBaThH MOHATHS: B3aMMHO
COOBITHUS Juarpamma Olinepa. | IPOTUBONOJIOKHBIE COOBITHS, ONEPALUH HaJ
(8 1) OObenvHeHNE ¥ TiepecedeHHe | COOBITUSAMHU, OOBEAMHEHHE M IepeceueHue
COOBITHIA. HecoBmecTHble | coObITul, auarpamma Oitnepa (Dinepa—
cobObitusi. dopmyna crnoxeHus | Benna), CcOBMeCTHbIE U  HECOBMECTHBIC
BEPOSATHOCTEM. [TpaBuio | coObITHS.
YMHOXEHUS BeposATHOCTEH. | 3yuarsb TEOpPEMBI 0 BEPOSTHOCTH
YcnosHas BEPOSITHOCTb. | O0BEIMHEHNU JBYX COOBITHH (popmyiibl
He3zaBucumele COOBITHS. | CIIOXKEHHS BEPOSTHOCTEH ).
IIpencrasnenue ciy4vaiiHoro | Pemarp 3amaum, B TOM YHCIIE TEKCTOBBIE
9KCIIEPUMEHTA B BUJIE JIepeBa 3aJauyd  Ha  OIpeAeJeHHEe BEepOosSTHOCTEN
OObEIMHEHUSI U TepecedeHus coObITHH ¢
IIOMOILBI0 YHCIOBOM MpPsAMOM, JAMarpamm
Oiinepa, GopMyJIbl CIIOKEHHS BEPOATHOCTEH.
OcBauBaTh MOHATHUS: TMPaBUIO YMHOKEHUS
BEPOATHOCTEH,  YCIOBHasi  BEPOATHOCTb,
HE3aBUCHMBIE COOBITHS JI€PEBO CIY4allHOTO
OTIbITA.
N3yuats CBOICTBa (ompenenenust)
HE3aBUCHMBIX COOBITHII.
Pemarp 3amaun Ha  ompeaeneHue U
HCIOJIb30BaHUE HE3aBUCUMBIX COOBITHH.
Pemate 3amaum Ha MOUCK BEPOSTHOCTEH, B
TOM 4YHCJIE YCJIOBHBIX, C HCIIOJIb30BAHUEM
JIEpEBA CIIYYaHHOIO OIbITa
O6o00611eHuE, IIpencrasnenue JaHHbIX. | [IOBTOpATE M3ydeHHOE W BBICTpauBaTh
KOHTPOJIb OnucarenpHas CTaTUCTUKA. | CUCTEMY
(4 9) I'padwr. BeposiTHOCTh | 3HaHUI.
CIly4aifHOTO coObITHs. | Pemmate  3amaum  Ha  TpencTaBIeHUE |

OneMEHTBI KOM6I/IHaTOpI/IKI/I

ONHMCAaHUE JAHHBIX C MOMOULIBK) H3YyYEHHBIX
XapaKTEPUCTHK. Pemate 3a1a4u c
IpUMEHEeHHEeM Ipados.

Pemrate 3a1aun Ha HaXOKJEHUE BEPOATHOCTH
CIlyyallHOro COOBITMS MO  BEPOSTHOCTAM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B

OIIBITax C PaBHOBO3MOKHBIMHA
QJICMCHTApHBIMHU COOBITHSIMH.
Pematn 3aJa4un Ha HaXOXIACHHC

BEPOSITHOCTEH OOBEIWHEHUS W IEepPECeUeHUs
COOBITHM, B TOM 4YHCIE€ HE3aBUCHUMBIX, C
HCIIOJIb30BaHUEM rpaduyecKux




MPEACTABJICHUH U IepeBa CIy4allHOTO OIBITA.
Pemars 3aJ1a4n Ha TIEPEYNCIICHUE
KOMOMHaNMii (Yucia TMepecTaHOBOK, YHUCIA
COUETaHMIi), Ha HAXOXKIEHUE BEPOSTHOCTEH
COOBITUI C IPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C UCMOJb30BAHUEM TPEYTOJbHHUKA
ITackans




9 knacc (34 4)

Hazpanue pasaciia

(Temsr) (uucno | OcHOBHOE coJiepiKaHue XapakTepucTuka JeSTeIbHOCTH
9acoB) oOydaromuxcs
[ToBTopenue kypca | [IpencraBnenue naHHbIX. | [IoBTOpATH M3yd4eHHOE U BBICTpaUBaTh
8 kacca OnucarenpHas CTaTUCTUKA. | CUCTEMY
(4 1) Onepauuy  Hajg  COOBITUAMH. | 3HAHUU.
HezaBucumocts coObITHI Pematp 3amaum  Ha OpeaCTaBIEHHE W
OIMCaHuE JAHHBIX.
Pemars 3a1a4u Ha HaXO0XJIEHUE
BEPOATHOCTEH OOBEIMHEHUS U IMEepeceueHust
COOBITHI, B TOM UYHCIIE HE3aBUCHUMBIX, C
HCIIOJIB30BAaHUEM rpaduyeckux
IIPEJICTaBICHUH U JiepeBa CIIy4aiiHOTO OIIbITA.
Pemars 3a7aun Ha IEPEYNCIICHUE
KOMOMHAIMK (4Yuciaa MEepecTaHOBOK, YHCIIA
COUeTaHWi), Ha HAXOXKIECHHE BEPOATHOCTEN
COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHUCJIE C UCHOJIb30BaHUEM TPEYTOJbHUKA
[Tackans
DNeMEHTHI Komb6unaropnoe npaswio | OcBauBaTh MIOHATHS: KOMOMHATOpHOE
KOMOWHATOPUKH YMHOKEHHUS. [lepecTaHOBKH. | MPaBWJIO YMHOXKEHUS, YNOPSIOYEHHAs Mapa,
(4 9) ®daxropuan. CoueTaHus ¥ YUCIO | TPOWKA OOBEKTOB, IEPECTAHOBKA, (haKTOpHAIT
COUYETaHWM. TpeyronbHUK | Uncna, COYETaHHME, YUCIO  COYETAHUH,
[MTackans. Ilpaktudeckas pabota | TpeyronbHuk [lackans.
«Bpruncnenne BeposTHOCTEN c | Pemath 3aJa4n Ha MIEPEUNCIICHHAE
UCIIOJIb30BaHUEM YHOPSAOYEHHBIX Map, TPOEK, MEPEUUCIICHUE
KOMOWHATOPHBIX (GYHKLIUH | IEpEeCTaHOBOK M COYETAHWH  3JIEMEHTOB
AJIEKTPOHHBIX TAOIUID) Pa3IUYHBIX MHOYKECTB.
Pemare 3amaum Ha DpPUMEHEHHE 4YHUCIIA
coueTaHui B  anreOpe  (CokpamEHHOE
yMHOXXeHHEe, OnHOM HbroTOHA).
Pematp, npumeHssi KOMOMHATOpPUKY, 3ajadn
Ha BBIYMCIICHUE BEPOSTHOCTEH, B TOM YHUCIIE C
MIOMOIIbIO 3JIEKTPOHHBIX TaOJIUILl B XOJe€
NPaKTHYECKOH paboThl
I'eomerpuueckas I'eomeTrpuueckass BepoATHOCTH. | OcBauBaTh MIOHATHUE r€OMETPUYECKON
BEPOATHOCTD CrnyvaiiHplii BBIOOp TOYKH H3 | BEPOATHOCTH. Pemats 3aa4u Ha
(4 1) ¢urypel Ha IUIOCKOCTH, U3 | HAXOXKJIEHHE BEPOATHOCTEH B  ONbBITAX,
OTpe3Ka, U3 yTU OKPYKHOCTH NOpPEACTaBUMBIX KaK BBIOOp TOYEK U3
MHOTOYI'OJIbHUKA, Kpyra, OTpe3Ka WiIu Iyru
OKPY’KHOCTH, YHUCJIOBOTO IIPOMEKYTKA
Wcnbrtanus Hcnertanne. Yenex n Heynada. | OcBauBath MIOHATHSL: UCIIBITAHUE,
Bepuymnu (6 u) Cepus ucCHBITAaHMH 10 TEPBOTO | 3JIEMEHTapHOE COOBITHE B MCIBITAHUU (yCIEX

ycnexa. Ucnweitanusa bepryiuiun.
BeposiTHOCTH COOBITHII B cepuu
WCTIBITAHUI bepnysnu.
[TpakTuueckas pabora
«HMcnbiTanus beprymm»

U HeyJaua), CepHsi UCIIBITAHUN, HACTYIUICHHE

MEpBOTO ycnexa (Heymaum), cepust
ucnblTanuil bepHyy.
Pematp 3aaun Ha HaXO0XKJICHUE

BEPOATHOCTEH COOBITUN B CEpUU UCIBITAHUN
JI0 TMEepBOro yclnexa, B TOM 4YHUCIE C

MIPUMEHEHUEM (hopMyIIbI CYMMBI
T€OMETPUYECKON MTPOTrPECCUM.
Pemate 3a/1a4u Ha HaXO0XKJEHUE




BEPOSITHOCTEH D3JIEMEHTapHBIX COOBITUH B
cepuu WCTIBITAHUI bepnyinu, Ha
HaX0XJIEHUE BEPOSATHOCTU OIPEAEIEHHOIO
yuciaa yCHeXOB B CEPUM  HCIBITAaHUU
bepuymum. M3ydate B Xole IPaKTUYECKOH
paboThI, B TOM YHCIIE C TTOMOIIBIO ITU(POBBIX
pecypcoB, CBOWCTBAa BEPOATHOCTH B CEPUU
vcnblTannil bepHym

Crnyuaiinas
BennunHa (6 1)

Cnyuaitnas BEJIMYMHA u
pacrpeneieHue  BEpPOSITHOCTEH.
Maremarnueckoe OXUIaHUE U
JIUCIIEpCUs CIIy4alHOMN
BEJIMYMHBI. [Ipumepsr
MaTeMaTH4eCKOro OKHJIaHUS
KaK TEOPETHUYECKOI0 CpEIHETO
3HAYEHHUS BEJIMYNHBI.
[TonsaTne o 3akoHe
YUCEl. N3mepenue
BEPOSITHOCTEM € ITOMOILBIO
yactoT. [IpumeHeHne 3akoHa
OONBIINX YUCEI

0O0JIBIINX

OcBouTb MNOHATHS: Cily4yailHas BeEJIWYMHA,
3HAYCHUE CIIy4aitHOM BEJINYVHBI,
pacrpeneseHue BEpOsTHOCTEM.

N3y4ath 1 00Cy*AaTh MPUMEPHI AUCKPETHBIX
Y HETIPEPBIBHBIX CIyYalHbIX BEIUYUH (POCT,
BEC 4YEJIOBEKAa, YMCICHHOCTb HAaCEJICHUs,
apyrue WU3MEHYMBBIE BEJINYUHBI,
paccmaTpuBaBlliecsi B Kypce CTaTHUCTHKH),
MOJICJIbHBIX CITYyYalHBIX BEJIHYUH, CBS3aHHBIX
co  ciayyaillHeIMH  ombiTamMu  (OpocaHue
MOHETBI, UTPAJILHON KOCTH, CO CIy4YailHbIM
BBIOOPOM M T. 11.).

OcBauBaTh  TOHSTHS: MaTeMaTH4eCcKoe
OKUJAaHUE  CIIydalHOW  BEJIMYMHBI  KakK
TEOPETUUECKOE cpenHee 3HA4YCHHUE,
JIACTIEPCHS CIIy4YalHOW BEJIMYUHBI KaK aHaJoT
JIMCTIEPCUU YUCIIOBOTO Habopa.

Pemate 3a/1auu Ha BBIYHMCIICHHE
MaTEMaTUYECKOTO OXXKMJIAHUS U JUCIEPCUU
JIUCKPETHOM  CIIy4YallHOW  BEJIMYHUHBI IO
3aIaHHOMY PpACIIPEIEIICHUIO, B TOM 4HCIIE
3a/a4, CBS3aHHBIX CO CTPaxOBaHUEM U
JIOTEpPEsSMH.

3HAKOMUTBCS c MaTeMaTHYeCKUM
OXKHUJAaHWEM U  JUCIEpCUEN  HEKOTOPBIX
pacrpeaesieHHid, B TOM YHCII€ paclpeaesICHAs
CIIy4allHOM BEJIUYMHBI

«YHCIIO YCHEXOB» B CEPUM HCIBITAaHUN
Bepuymnu. M3ywyarh uacToTy cOOBITHS B
MOBTOPSIIOIINXCS CIy4YyalHBIX OMNbITaX Kak
CIIy4alHyl0 BEJIMUYUHY.

3HAKOMUTBHCS C 3aKOHOM OOJBIIMX uucen (B
dopme bepHymnu): npu OoNBLIOM YHCIE
ONBITOB 4YacToTa COOBITHS OJM3Ka K €ro
BEPOSITHOCTH.

Pemate 3a1aum Ha U3MEpEHHE BEPOSTHOCTEMN
C IIOMOIIBIO YaCTOT.

OOcyxaTh posib 3aKOHA OOJBIIUX YHCEN B
000CHOBAHMHU YaCTOTHOT'O METOJIa U3MEPEHHUS
BEpPOSITHOCTEM.

OOcyxmaTh 3akoH OONBIIUX YHCEN Kak
MPOSIBJICHUE CTATUCTUYECKOW YCTOMYMBOCTH
B H3MEHYMBBIX SBJICHHMSIX, pOJIb 3aKOHa
OONBIIMX 4YHCENl B MPUPOAE U B IKU3HU
4eJIOBEKa

O06o06mieHue,
KOHTpouib (10 )

IIpencraBnenue
OmnucarensHas

JaHHBIX.
CTaTUCTHUKA.

IToBTOpATH
CUCTEMY

HU3YUYCHHOC u BBICTPAaNBATb




BepostHOCTB CIIy4aliHOTO
COOBITHSL. OeMEeHThI
koMOuHaropuku.  CnyuvaiiHble
BEJIMYMHBI U PACHIPEETICHHS

3HAHUN.
Pemiarb 3amauM  Ha OpeaCTaBICHUE U
OIIMCAHHUC JaHHBIX.

Pewate 3a1a4u Ha HaXOXKJEHUE
BEPOATHOCTEH COOBITHII, B TOM 4YHCIIE B
OmbITaxX c PaBHOBO3MOYXHBIMHU

DJIEMEHTAPHBIMU COOBITUSIMHU, BEPOSTHOCTEH
O0bEIMHEHUS W TIEPECEUYCHHUS COOBITHIA,
BBIUUCIIATH BEPOATHOCTH B  OMBITaX C
CEpUAMHM CITYyYaHBIX UCTIBITAHUHN




