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NOACHUTE/NIbHAA 3ANMUCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATUKA-

IMpumepHast pabouasi porpamMmMa MO MaTeMaTHKe sl 00yd4aro-
muxcst 5—9 kiaccoB paspaboraHa Ha ocHoBe DenepaibHOTO TO-
CYapCTBEHHOIO0 00pa30BaTEILHOTO CTaHJAapTa OCHOBHOTO OOIIEro

oOpa3oBaHusl ¢ YYETOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,

MPEIBSBIISIEMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO, U TPAAUIIUH
poccuiickoro oopasoBaHusl, KOTOpPbIE 00ECIIEYNBAIOT OBJIAJICHNUE KITFO-
YEeBBIMH KOMIETEHIIUSIMH, COCTABJISIIOIIIMMHU OCHOBY JIJIsI HEIPEPhIB-
HOIro 00pa3oBaHUsI U CAaMOPa3BUTHS, @ TAKYKE [[EJIOCTHOCTD OOIICKYJTb-
TYPHOI'O, TMIYHOCTHOT'O U ITO3HABATCIIbHOT'O pa3BUTHUSA O6yqa}OIlII/IXCﬂ.
B paboueii mporpamMmme ydTeHsI HaeHu U nojoxkeHust Konnenmnuu pas-
BUTHSI MaTeMaTH4YecKoro oOpaszoBaHusi B Poccuiickoii denepanuu.

B snoxy nndposoii Tpancopmanu Bcex cdep 4eIT0BEUSCKOH Jie-
SITEJIBHOCTH HEBO3MOYKHO CTaTh 00Opa30BaHHBIM COBPEMCHHBIM YEJI0-
BEKOM 0Oe3 0a30BOIl MaTeMaTHYECKOW IMOJATOTOBKH. YK€ B IIKOJIC
MaTeMaTHKa CIIYKUT OIIOPHBIM HPESIAMETOM ISl U3yUCHUSI CMCKHBIX
JVCIUIUINH, a OCJIE IIKOJIBI pealbHON HEOOXOIUMOCTHIO CTAHOBUT-
Csl HeIpepbhIBHOE 0Opa3zoBaHUE, YTO TPeOyeT IMOJHOIEHHOI 0a30BOM
o01mreoOpa3oBaTeIbHON MOJATOTOBKH, B TOM YHCIIC U MareMaTHde-
CKOM. DTO OOYCIIOBICHO TE€M, YTO B HAIIM JTHU PAcTET YHUCIIO IPO-
(eccuii, cBsA3aHHBIX C HENOCPEACTBCHHBIM IIPUMCHCHHEM MaTeMa-
TUKH: U B chepe I3KOHOMHUKH, U B OW3HECE, U B TEXHOJIOTHMYSCKUX
o0tacTsix, U Jlaxke B ryMaHUTapHbIX cepax. Takum ob6pa3zom, Kpyr
IIKOJIHUKOB, JUUISI KOTOPBIX MareMaTHKa MOYET CTaTh 3HAYUMbBIM
PEJIMETOM, PACIHIUPSIETCS.

IMTpakTHuyeckasi MOJE3HOCTh MAaTEMAaTHKH OOYCJIOBJICHA TEM, YTO
e€ mpeaMeTroM SIBJISIOTCS (PyHAaMEHTaIbHbIE CTPYKTYpbI HAIIEro
MHpa: MPOCTPAHCTBEHHBIC (DOPMBI M KOJHYECCTBCHHBIC OTHOIIICHHS
OT MPOCTEUINX, YCBAUBASMbIX B HEIIOCPE/ICTBEHHOM OIIbITE, A0 J10-
CTAaTOYHO CJIOKHBIX, HEOOXOJUMBIX JUISI PA3BUTHsI HAYYHBIX U IPH-
KJIaJHBbIX UAel. be3 KOHKpEeTHBhIX MaTeMaTUYeCKUX 3HaHUM 3aTpy/i-
HEHO NMOHMMAaHHNE MMPUHIIMIIOB YCTPONCTBA M HCIIOJIb30BAHUS COBpE-
MEHHOW TEXHHKH, BOCIIPHUITHEC M HWHTCPIIPETALMS Pa3sHOOOpa3HOM
COLIMAIbHOM, YKOHOMHYECKOM, MOJUTUIYCCKOU WHGPOPMAIIUH, MAJIO-
3¢pdeKTHBHA TTOBCEAHCBHAS MpaKTHYECKasl NCSITEIbHOCTh. Kaxmo-
MYy YEJIOBEKY B CBOEH JKH3HU IPUXOIUTCS BBINOJHATH Pacuy€Tbl U
COCTaBJISITh QJITOPUTMBI, HAXOOUTh U MPUMCHSATH (OPMYIJIbI, Ba-
JETh [IPaKTUYECKUMU NPUEMAMU I€OMETPUYECKUX U3MEPEHUHN U 110-
CTPOCHUI, YUTaTh WH(POPMAIIUIO, TIPEACTABIICHHYIO B BHUJIC TaOJIHII,



JauarpaMm U rpa@uKoB, )KUTH B YCIOBHUSIX HECONPEIACIEHHOCTH U MO-
HUMAaTh BEPOSITHOCTHBIN XapaKTep CIIyJallHBIX COOBITHH.

OIHOBPEMEHHO C pacmiupeHueM chep NpUMCEHESHUS MaTeMaTHKH
B COBPEMEHHOM 0011ecTBe BCE OoJiee BAXKHBIM CTAHOBUTCSI MaTeMa-
TUYECKUI CTHIIb MBIILICHUS, POSIBISIFONIUNCS B OIPEAcIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoiiecce nu3ydeHust MaTeMaTUKU B apce-
HaJ NpuéMOB U METOJOB MBIILJICHHUS Y€JI0OBEKa €CTECTBEHHBIM 00-
pa3oM BKJIIOYAIOTCS UHIYKIIHS U ASTYKIIHs, 0000IIeHne U KOHKpe-
THU3alMsl, aHaJIu3 U CHHTE3, KJacCU(]UKAIMs U CHUCTEeMaTH3alIs,
abctparnpoBanue u ananorusa. OOBEKTH MaTEMaTHYESCKUX yMO3a-
KJIFOYECHUH, IpaBUIa UX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKHUX MOCTPOCHUI, CIIOCOOCTBYIOT BbhIpaOOTKEe yMeHUst hop-
MyJIHUpoOBaThb, O6OCHOBBIBaTL " JOKa3bIBaTh CYXXIACHHA, TCM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBINUICHHUE. Beyiias pojib NpuHaUIS)KUT
MaTrTeMaTuKe U B q)OpMI/IpOBaHI/II/I aHFOpHTMH‘IeCKOﬁ KOMITIOHCHTBI
MBINUJICHUST 1 BOCHUTAHUU YMCSHHUU JICHCTBOBATH IO 3aJITAHHBIM aJi-
ropuTMaM, COBEPIIICHCTBOBATh U3BECTHHIC U KOHCTPYUPOBATH HO-
Bble. B mpoiiecce penieHust 3aj1a4 — OCHOBOW y4eOHOW AEsSITEIBHO-
CTH Ha ypOKaX MaTEMaTUKH — Pa3BHUBAIOTCs TaK)XE TBOpUYESCKas U
OPUKJIATHAST CTOPOHBI MBIITUICHUS.

OOyueHHe MaTeMaTHKE JaéT BO3MOXKHOCTb pa3BUBaTh Y O0OydJaro-
IIUXCSI TOYHYIO, PAallMOHAIIbHYIO U MTH(GOPMATHUBHYIO PeUb, YMEHHUE
oToupark Haubosiee MOAXOISIIHNE SI3BIKOBBIC, CUMBOJIMYECKUE, Irpa-
(ugeckue cpeacTBa sl BBIPAXKCHUSI CYKICHHUU U HATJISIITHOTO UX
OpEeACTaABIICHUS.

Heo0xoauMbIM KOMITOHEHTOM OOIICH KyJIbTYphl B COBPEMCHHOM
TOJIKOBAHUH SIBIISISTCS OOIllee 3HAKOMCTBO C METOJAAaMH MO3HAHUS
JICHCTBUTEIILHOCTH, PEJICTABICHUE O MPEeAMETE U METOJaX MaTremMa-
THKH, UX OTJIMYUN OT METOJOB JAPYTUX €CTECTBEHHBIX U I'yMaHUTap-
HBIX HayK, 00 OCOOCHHOCTSIX HMPUMEHEHHSI MAaTEMAaTHUKHU IS pellie-
HUSI HAYYHBIX U MPUKIAAHBIX 3a7a4. Takum oOpa3zoM, MaTeMaTH4e-
Cckoe oOpa3oBaHME BHOCHUT CBOM BKJIadg B (QopMHpOBaHUE OOIIeH
KyJIbTYpbI YeJIOBEKa.

H3yuyeHne MaTeMaTHKH TaK)Ke CIIOCOOCTBYET DCTETHUUYECKOMY BOC-
MUTAHUIO YEJIOBEKa, MOHUMAHUIO KPACOThI U U3SIISCTBA MaTCMaTH-
YECKHUX PACCYXKJICHUM, BOCIPUSATHIO TEOMETPUUCCKUX (POPM, YCBOE-
HUIO UJCH CUMMCTPHUHU.

LEAN N OCOBEHHOCTM U3YYEHMA YYEBHOTO MPEAMETA
«MATEMATUKA~. 5129 KJIACChbI

ITpuopurernpiMu 1nejisiMu 0Oy4YeHHUsI MaTeMaThke B 5—9 kiraccax
SIBJISTFOTCSI:



- (popmupoBaHNE NEHTPAITHHBIX MAaTEMaTHYECKNX IMOHATHI (YHCIIO,
BEIIMUMHA, reoMeTpuueckasi (Gurypa, nepeMeHHasi, BEpOSITHOCTb,
(ynKIMST), OOecIIeunBaIONINX IIPEEMCTBEHHOCTh WU IEPCHEKTHUB-
HOCTb MaTe€MaTHYEeCKOro oOpa3oBaHUsl 00yUarONINXCS;

- DOJBEJICHHUE OOYYAarOIIUXCs Ha JOCTYITHOM IJIsI HUX YPOBHE K
OCO3HaHUIO B3aMMOCBSI3U MaTeMaTHKH M OKPY>KAOIIEero Mupa,
MOHMMAaHHE MAaTEMAaTHKH KaK 4YacTd OOIIeH KyJbTypbl YeIOBEUC-
CTBa;

- pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00y -
Harmuxcs, MO3HaBaTEIbHOM AKTHUBHOCTH, HCCICAOBATCIBCKHUX
YMEHUH, KPpUTHUYHOCTH MBIIJICHUS, UHTEpeca K MU3yYCHUIO Mare-
MaTHKH;

- (dopmupoBanne ¢GyHKIMOHAIBHON MaTeMaTHYE€CKOW TI'pPaMOTHO-
CTH: YMEHHS PaclO3HaBaTh IPOSIBIICHUS MaTeMaTHUYECKUX ITOHsI-
THH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJIbHBIX >)KM3HEHHBIX CH-
Tyauusix ¥ MIPHU U3YyUEHUH APYTUX yYEOHBIX NPEIMETOB, IIPOSIB-
JICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEN, (GPOPMYyITUPOBATH UX
Ha SI3BIKE MaTEMaTHUKHW M CO3/1aBaTh MAaTEMaTHYECKHUE MO/ICIIH,
IIPUMEHSITh OCBOCHHBIN MaTeMaTHYECKUM arnapar sl PeIICHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATh U Olie-
HHUBAThH ITOJTyYE€HHBIE PE3yJILTATHI.

OCHOBHBIE JIUHHUU COJEP>KaHUsI Kypca MaTeMaTuku B 5—9 kiac-
cax: «Ywucia ¥ BBIUMCICHHs», «AJreopa» («AJredpanyeckyue BbI-
paxeHus», «YpaBHEHUSI U HEPaBEHCTBa» ), « PyHk1nm», «I'eome-

Tpus» («['eomerprnueckue GUTYpBI U UX cBoMcTBa», «M3mepenue

TE€OMETPHYECKUX BEIMYNH»), «BepostHOCTH, M craTtucTuka». JlaH-

HBbIC JIMHUHM Pa3BHUBAIOTCsS ITapajUIeIbHO, Ka)kJas B COOTBETCTBHU

¢ cOOCTBEHHOM JIOTUKOMN, OJTHAKO HE HE3aBUCHUMO OJIHA OT APYTOM, a B

TECHOM KOHTAaKTe W B3anMoeicTBuu. Kpome 3Toro, nx o0beauHseT

JIOTUYECKAsl COCTABJISIIONIAsI, TPAAUIIMOHHO NPUCYyIIas MaTEMaTHKE

¥ TIPOHU3BIBAIOIIAST BCE MATEMAaTHUECKHUE KYPCHI U CO/IEPKATEIIbHbBIC

nmuaun. ChopMmyupoBaHHOe B DeaeparibHOM TOCyIapCTBEHHOM 00-

pazoBaTenbHOM CTaHAAPTE OCHOBHOTO 00IIIero oopazoBaHus TpeboBa-

HHE «yMEThb OIIEpUPOBAThH MOHITHUSAMHU: ONIPEAEIICHUE, aKCUOMa, TE€O-

peMa, 10Ka3aTeIbCTBO; YMEHHE PACIIO3HABATH NCTUHHBIEC U JIOKHBIE

BBICKa3bIBaHUsI, IPUBOJIUTH IPUMEPBLI U KOHTPIIPUMEPHI, CTPOUTH

BBICKAa3bIBAaHUsI U OTPUIIAHUS BBICKA3BIBAHUI» OTHOCHUTCS KO BCEM

KypcaMm, a (popMHUpOBaHHE JIOTHUYECKUX YMEHHH pacrpeiensieTcs Mo

BCEM rojiaM oOy4YeHHsI Ha YPOBHE OCHOBHOI'O OOIlero oOpa3oBaHUsI.

Coneprxanne oOpa3zoBaHUs, COOTBETCTBYIOIIEE MTPEIMETHBIM pe-
3yJibTaTaM ocBoeHus IlpuMmepHoll paboueil mporpaMmebl, pacripese-

JIEHHBIM 110 rojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TakKUM OOpa3om,



9TOOBI KO BCEM OCHOBHBIM, NMPUHIHUITHAIBHBIM BOIIpOCaM OOydaro-
myecs o0paliaiuch HEOJJTHOKPATHO, YTOOBI OBIIaJICHHE MaTeMaTH4e-
CKHMHU TOHATHUSMH U HaBbIKAMH OCYIIECTBIISIOCH OCIESNOBATEIBHO
M NIOCTYNATEJBHO, C COOMIOACHUEM MPUHIMIA IIPESMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAIMCH B OOIIYIO CHCTEMY MaTeMaTHYECKHX
IpPEACTaBIICHUI OOYYaroIIUXCs, PacIIupssl U yriyosssa e€, oOpasys
IIPOYHBIC MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATWUKA-» B YYEBHOM [MJIAHE

B cootBercTtBUM ¢ DemepadbHBIM TOCYJapCTBEHHBIM OOpa3oBa-
TEITFHBIM CTAaHAAPTOM OCHOBHOTO OOIIIET0 00pa30BaHUS MaTeMaTHKa
SIBJISICTCST 00s13aTEIILHBIM TIPEIMETOM Ha JTAaHHOM YPOBHE OOpa3oBa-
HusA. B 5—9 kimaccax y4ueOHBIN mpenmer «MaTtemMaTHKa» Tpaauilv-
OHHO M3YYaeTCsl B paMKax CJIeAYIOIINX Y4eOHbIX KypcoB: B 5—6 kitac-
cax — Kypca «Marematuka», B 7—9 Kiraccax — KypcoB «Anredpa
(BKJIIOYAsT 2JIEMEHTHI CTAaTUCTUKH M TEOPHHU BeposTHOcTeil) n «Ieo-
metpust». Hacrosmeid nporpamMmoil BBOJAUTCS CaMOCTOSITEIIbHBIM
y4ueOHBIH Kypc «BeposiTHOCTh U CTaTUCTHKAY.

Hacrosmieti mporpamMmoif mpeaycMaTpuBaeTCs BBIZICIICHHUE B
y4eOHOM TUIaHE Ha M3YYCHHE MaTEeMaTHKH B 5—6 kiaccax 5 y4deO-
HBIX YaCOB B HE/IEJIO B TEUCHHE KAKI0T0 Ioj1a 00ydeHus, B 7—9 kirac-
cax 6 y4eOHBIX YacOB B HEJICIIO B TEUCHUE KaXKIOTO rofa OOyJICHHUs,
Bcero 952 y4eOHBIX yaca.

Temarnyueckoe TIaHUPOBAHUE YYEOHBIX KypCOB U PEKOMEHIye-
MO€ pacrhpejieieHHe YyIYeOHOTO BPEeMEHHU JUIS U3yYEHUsS OTIACIbHBIX
TEeM, OPEJIOKEHHBIC B HACTOAIIEH IIporpaMMme, Hag0 paccMaTpH-
BaTh KakK IPUMEPHBIC OPUEHTHPHI B IOMOIIb COCTABUTEJIIO aBTOP-
CKO#l pabouyeil mporpamMMsbl U IIPEXKJIe BCEro yUHUTeNto. ABTOp pabdo-
4yel IporpaMMbl BOPABE€ YBEIMYUTH WJIM YMEHBIUINTb ITPEIJIOKEH-
HOE YMCJIO yUYeOHBIX YaCOB Ha TEMY, YTOOBI YIIIyOUTHCSI B TEMAaTHKY,
OoJiee 3aMHTEPECOBABIIYIO YYCHUKOB, WJIM HAIPaBUTh YCWJIHSI Ha
OpeoaoJICHuEe 3aTpyaHeHUN. JlomyCTUMO TakKe JIOKaJIbHOE Mepe-
pacnpenesieHHe W IIEpEecTaHOBKa DJIEMEHTOB COJIEP)KaHHUs BHYTPH
JaHHOro kiacca. KoiandyecTBo IpoBEpPOYHBIX pPaboOT (TeMaTHYeCKUU
W UTOTOBBIM KOHTPOJIb KadyecTBAa yCBOCHHUSI y4yeOHOro Marepuaia) u
X THII (CAMOCTOSITEIbHBIE Y KOHTPOJIbHBIE pa0OTHI, TECTHI) OCTAIOT-
Csl Ha yCMOTpPEHUE yuuTens. TakKe yduTenb BIIpaBe YBEIUYUTH UITH
YMEHBIIUTh YUCIIO YYeOHBIX YacoB, OTBeASHHBIX B [IpumepHOii pa-
Ooueil mporpamMmme Ha OOOOIICHHWE, MOBTOPCHHE, CHCTEMAaTH3AIIHIO
3HaHUU oOydvarommxcs. EMMHCTBEHHBIM, HO NPUHIIMOHWAIIFHO BaX-
HBIM KpUTEPHUEM, SBISICTCS IOOCTIDKECHUE pPe3yjbTaTOB OOYYCHHS,
YKa3aHHBIX B HACTOSIIEH IIporpaMMe.



NTAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATWUKA»
HA YPOBHE OCHOBHOIO OBLLErO OBPA30BAHUA

OcBoenue yueOHOro npeamera «MaTreMaTHKa» JIOJHKHO obecredu-
BaTh JIOCTHIKEHHE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs Cie-
JIYIOIIHUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa3oBa-
TEJIbHBIX PE3yJIbTaTOB!

JMYHOCTHBIE PE3Y/IbTATbI

JIngyHOCTHBIE pe3yabTaThl OCBOCHHS IIPOrpaMMBbl Y4eOHOTO Mpe-
mera «MareMaThuKka» XapakTepUu3yHTCs:

MaTpuoTMyeckoe BOCMMTaHME:

IIPOSIBJICHUECM HUHTEPECA K MMPOIIJIIOMY U HACTOALLIEMY pOCCHﬁCKOﬁ
MaTCMaTHUKH, HICHHOCTHBIM OTHOIICHUCM K JOCTHUXXCHUAM pOCCPIfI-
CKHX MAaTCMaTHUKOB " pOCCHﬁCKOfI MaTeMaTH4eCKOMN IIIKOJIbI, K HC-
ITIOJIB30OBAHHUIO 3TUX I[OCTI/DKCHI/Iﬁ B IPYTHUX HAayKaX U NPUKIIAAHBIX

chepax.
FpamaaHCKoe M AYXOBHO-HPaBCTBEHHOE BOCMMTAHUE!

TOTOBHOCTBIO K BBIIIOJITHEHHUIO OOSI3aHHOCTEH IpakKJaHWHA U pea-
JIM3aUy €ro IIpas, MPEACTABICHUEM O MAaTEMAaTHIECKUX OCHOBaXx
(byHKIIMOHMPOBAHMST PA3JIMYHBIX CTPYKTYP, SIBJICHUH, IIPOLEIYP
TpaXKJIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U IIP.); TOTOBHOCTHIO K
OOCYX/ICHUIO TUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTHYESCKHUM
IIPUMCECHCHUEM I[OCTI/I)KGHI/Iﬁ HayKH, OCO3HAHHUEM Ba>KHOCTU MOpAJIb-
HO-3THUYCCKHUX IMNPUHIUIIOB B ACATCIbHOCTH yqéHOFO.

TpyzaoBoe BoCnMTaHME:

YCTaHOBKOW Ha aKTHBHOE yYaCTHE B PCIICHWHU NPAKTHUYECKHUX 3a-
a4 MaTeMaTH4YeCKOW HalpaBJICHHOCTH, OCO3HAaHHEM Ba)KHOCTH Ma-
TEMaTUYECKOTo OOpa30BaHUsI Ha MNPOTSHKCHUU BCEH KU3HU IS
yCIIeTHOM ITPpO(ECCUOHAIIBHOMN NeATEILHOCTH U pa3BUTHEM HE00XO0-
JIUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM U MOCTPOCHHUEM HHIUBUILY -
albHOUW TpaeKTOPHUH OOpa3oBaHUs M >KU3HCHHBIX IUIAHOB C y4YETOM
JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX ITOTPEOHOCTEH.

JcTeTMyecKoe BOCMMUTaHME:

CITOCOOHOCTBIO K YMOIMOHAJIBHOMY W 3CTETHYECKOMY BOCHPUSI-
TUIO MaTeMaTHYECKUX OOBCKTOB, 3ajiad, PCIICHUN, paCCyKICHUIA;
YMEHUIO BUJAETh MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE.



LieHHOCTM Hay4YHOr O MO3HAHMA:

OpHUEHTalueN B IeATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4-
HBIX IIPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS Ue-
JOBEKa, IIPUPOJIBI U O0IIecTBa, TIOHUMMaHUEM MaTeMaTHICSCKOW Ha-
YKH KakK c(pephl 4eITOBCYECKOHN IS TSIFHOCTH, ITAIIOB €€ pPa3BUTHS
W 3HAUMMOCTH JISI PAa3BUTHS ITUBIIH3AIUN; OBJIAACHUEM SI3BIKOM
MaTeMaTHKA U MaTEeMaTHUYEeCKOW KyJIBTYpOW KaK CPEICTBOM ITO3HA-
HUSI MUpPA;, OBJIAACHUEM IIPOCTEUIITNMH HaBBIKAMHU HUCCIICTOBATEITb-
CKOH JIeSATEIbHOCTH.

dusnyeckoe BocnuTaHue, GOPMMUPOBAHME KY/IbTYpbl 340POBbA M SMOLMO-
Ha/IbHOro 6/1aronoyyYms:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTUYeCKHe 3HaHUsI B UHTEepecax
CBOETO 3I0POBbsI, BEACHUS 3J0POBOro 00pas3a »KU3HU (340pOBOE MU-
TaHue, cOATaHCUPOBAHHBIA PEXKUM 3aHITHU U OTAbIXA, PEryJsipHas
(pnznueckast akTHBHOCTBD); C(POPMHUPOBAHHOCTHIO HaBBIKa pedIiek-
CUM, NPU3HAHHUEM CBOETrO NpaBa Ha OIINOKY M TaKOI'o K€ mpaBa
JAPYTOro 4ejJoBeKa.

JKONIOrMyeckoe BOCNUTAHME:

OpUCEHTalUeH Ha MPUMEHCHUE MaTeMaTHIECKUX 3HaHUW 115l pe-
LICHUs 3aJ1a4 B 00JIACTH COXPAaHHOCTH OKPYIKaloIel cpedbl, IIaHH -
pOBaHUS ITOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX ITOCJICICTBUM IS
OKpy Karoliel cpenbl; OCO3HAHHWEM IJIO0aIbHOTO XapakTepa 3KOJo-
TUYECKHUX IIPOOJIEM U ITyTeil UX pPEIICHUS.

JIMYHOCTHble pe3y/bTaThl, 06ecneymnBallime afanTalumo obyyatollerocs K us-
MEHSIIOLLMMCS YCIOBUAIM COLLMA/IbHOM M MPMPOAHOM Cpefpbi:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOIIPENEIEHHOCTH, I10-
BBIIIEHUIO YPOBHS CBOE€H KOMIETEHTHOCTH YEpe3 MNPaKTUUYECKYIO
JESATEIBHOCTh, B TOM YHCJI€ YMEHHUE YUUThCS y APYTUX JIIOAEH, Ipu-
oOperaTh B COBMECTHOM IESTEIILHOCTH HOBBIC 3HAHUS, HAaBBIKM M
KOMIETEHLIUU U3 ONbITA JPYTUX;

HE0OXOAUMOCThIO B JOPMHUPOBAHUH HOBBIX 3HAaHUN, B TOM YHCIIE
(popmynmpoBaTre WAEH, MOHSTHS, TUIOTE3bI 00 OOBEKTAX W sIBJIE-
HUSIX, B TOM YHCJIE€ paHee HE M3BECTHBIX, OCO3HABATh JICMUITUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH, MJIaHUPOBATH CBOE pas-
BUTHE;

CHHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIPHUHU-
MaTh CTPECCOBYIO CHUTYalIMIO KaK BbI3OB, TPEOYIONIMH KOHTpPMED,
KOPPEKTUPOBATh IPUHUMAEMbIC PEIICHUS U ASHCTBUsI, (OPMYJIH-
poBaThb U OICHUBATb PUCKHU U ITOCJICACTBUA, @OpMHpOBaTI) OIIBIT.
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METAMPEAMETHbIE PE3Y/IbTATbI

MeTal’[peﬂMeTHbIe pe3ysibTaTbl OCBOCHHA TIPOT'paMMBbI y‘{e6HOFO
npeamMera «MaTtemMaTuka XapakKTCPU3YKOTCA OBJIAACHUEM UYHUB€EP-
CaNbHLIMU NO3HABAMEABLHBIMU JeliCMeUsIMU, YHUBEPCANLHBIMU
KOMMYHUKATMUBHbIMU OeliCMeUsIMU U YHUBEPCANbHbIMU pe2Y-
AAMUBHbBIMU Oelicm8UusAMU.

1) YHusepcanvHble noO3HAgamMevHble delicmeaus obecneuusa-
om gopmuposarue 6a308vlX KOZHUMUBHBIX Npoueccos8 obyuaro-
wuxca (oceoeHue mMemo0o8 NOZHAHUS OKPYHCAOWe20 MUpa; npu-
MeHeHUe /02uYecKux, uccn1edo8amensckux onepayutl, ymeHuil
pabomambv ¢ uHpopmayueil).

basoBsble fornyeckue AEﬁCTBMHZ

- BBISABIISITH U XapaKTEpPHU30BaTh CYIIECCTBEHHBIC MPU3HAKH MaTeMa-
TUYECKUX OOBEKTOB, MOHATHI, OTHOIICHUN MEX/1y TTOHSITUSIMU;
dopmysMpoBaTh ONpeieSICHUs TIOHSITHI; yCTaHABJINBAaTh CyIlle-
CTBEHHBINM IPU3HAK KJIacCH(UKAIUH, OCHOBAHHUS JUIsI 000OIIEHUSI
U CpaBHEHUs, KPUTESPUU MTPOBOAUMOTO aHAJIHN3A;

- BOCIIPMHHUMATh, (OPMYJIMPOBATH U IIPEOOpPa30BBIBATH CY>KICHUSI:
YTBEpPANUTEIILHBIE U OTpUIATEIbHBIC, CANHUYHbIC, YaCTHBIC U 00-
IIH€; YCIOBHBIE;

- BBIABJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPO-
TUBOpeuns B (haKkTax, JAHHBIX, HAOIIOAEHUSIX U YTBEPKIACHUSX;
npeiaratb KpUTEPUH U BBISIBICHUS 3aKOHOMEPHOCTEMN U IIPO-
TUBOPEUM;

- AeNaTh BBIBOJBI C MCIIOJIB30BAaHHUEM 3aKOHOB JIOTHUKH, 1€y KTHBHBIX

U UHAYKTHUBHBIX YMO3aKJIOUYEHUMN, YMO3aKIOUYEHUN 110 aHAJIOTUU;

pa3ouparh JJoKa3aTeabCTBA MAaTEMAaTHUECKUX yTBEpKJAeHUH (Tpsi-

MBI€ U OT MIPOTUBHOI0), MPOBOJAUTHE CAMOCTOSITEIBHO HECJIOXKHBIC

JloKa3aTelabCTBA MaTeMaTHU4YecKHuxX (aKTOB, BbICTpanBaTh apry-

MEHTAIUIO, MPUBOJUTH IPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBI-

BaTh COOCTBEHHBIEC PACCyKICHUS;

BBIOUpATh crioco0 pemeHns ydeOHOW 3agadm (CpaBHHBATh He-

CKOJILKO BapHaHTOB PEIICHUsI, BBIOMPATh HAanOOJEe MOAXOISIINN

¢ y4€TOM CaMOCTOSATEIIFHO BBIAEIICHHBIX KPUTEPHUEB).

basoBble mMccaegoBatenbckue ,D,EIZCTBMFIZ

- UICHOJIB30BaTh BOIMPOCHI KAaK HCCIIEIOBATEIBCKHUI HHCTPYMEHT HO-
3HaHUs; (OPMYJIMPOBATH BOIPOCHI, (PUKCHUPYIOIIHE IIPOTHBOpE-
que, NMpoodJIeMy, CaMOCTOSITEIILHO YCTaHABIMBATH NCKOMOE U JIaH-
HOe, (hopMHUpOBaTH THITOTE3Y, apIYMEHTHPOBATH CBOIO ITO3UIIHIO,
MHEHUE;
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OPOBOJUTH MO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHY HECIIOXK-
HBIA DKCHEPUMEHT, HEOOJIBIIIOE HMCCIIEAOBAHUE 10 YCTAHOBIICHUIO
0COOEHHOCTEN MaTeMaTHYECKOrO0 OOBEKTA, 3aBUCUMOCTEN OOBEK-
TOB MEXIY COOOIif;

CaMOCTOSITCIIBHO (hOopMyIUpOBaTH OOOOIICHUS U BBIBOABI 11O pe-
3yJbTaTaM IPOBEASHHOIO HAOJIOICHUS, HCCICIOBAHUs, OICHU-
BaTh JIOCTOBCPHOCTh MOJIYYCHHBIX PE3YJIBTATOB, BBIBOJIOB 1 0000-
MICHUM;

HPOrHO3UPOBATh BO3MOXKHOE Pa3BHUTHE IIPOIlECCa, a TAKKE BbI-
JIBUTATh IIPE/NOJIOKCHHUSI O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6oTa ¢ MHbOpMaLmed:

BBUSIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTHh MH(MOPMALIMH, JIaH-
HBIX, HCOOXOIUMBIX ISl PELICHHUS 3aa4uu;

BBIOMpATh, aHAIW3UPOBATH, CHUCTEMAaTU3UPOBATh U HHTEPIIPETH-
poBatk HHPOPMALIHIO PA3JIUYHBIX BUAOB U (GOPM IPEACTABICHUS;
BBIOUpATh (POpMy TpeAcTaBIICHUs HH(POPMAIIMA U HILTIOCTPHUPO-
BaTh pellaeMble 3aladd CXeMaMH, JuarpaMmamu, WHOH rpadu-
KOH M MX KOMOWHAIUSMU;

OILIGHUBATh HAaAE&KHOCTh MHGOOPMALMU O KPUTEPUSIM, IIPEIJIO-
J)KEHHBIM YYHUTEJIEeM WM C(OPMYJIHPOBAHHBIM CaMOCTOSITEIBHO.

2) YuugepcanvbHble KOMMYHUKAMUBHbLe delicmaus obecnevu-

8arm copmMupoB8aHHOCb COUUANBHBIX HABLIKO8 00YUaoWUXCA.
O6ueHmne:

BOCHIPUHUMATh M (OPMYJIMPOBATH CYXJCHHUS B COOTBETCTBHUU C
YCIOBHSIMH M LEIAMH OOIIEHUSI; SICHO, TOYHO, T'PaMOTHO BBIpa-
JKaTh CBOIO TOYKY 3PEHHUsS] B YCTHBIX U IMMUCBMEHHBIX TEKCTax, Ja-
BaTh MOSICHEHUs MO XOJy pelleHHus 3adadd, KOMMEHTHPOBATh
MOJIy4YE€HHBIN PE3yJIbTarT;

B XOJ€ OOCYXXII€HMs 3allaBaTh BOIIPOCHI MO CYIIECTBY OOCy»XIae-
MOM TeMBI, ITPOOJIEMBI, pelIaeMoN 3a/ladM, BICKa3bIBaTh HJIECH,
HalleJIEHHbIE HA [IOUCK PEIICHUS; COIIOCTABIISITh CBOU CYKICHUS
C CYXX/ICHHUSIMH JPYTHUX YYaCTHUKOB Juajiora, OOHapy>XuBaThb pas3-
JIMYHE U CXOJCTBO IMO3UIINI; B KOPPEKTHOU hopme popMyItupo-
BaTh Pa3HOIJIACHUS, CBOU BO3PAXKCHUS;

IPEACTABJIATh PE3YJIbTaThl PELICHUS 3a0a4M, SKCIIEPUMEHTA, UC-
CJICZIOBAHMSI, IIPOEKTA; CAMOCTOSATEIIHFHO BEIONPATH (pOpMAT BBICTY-
TUICHUSI ¢ YIETOM 3a7ad ITPE3SHTANN B OCOOCHHOCTEN ay ITUTOPHH.

CoTpyaHM4ecTBO:

- IOHUMAThb U UCITIOJIB30BAaTh MpCUMYyIIICCTBa KOMaHﬂHOﬁ U UHOU-
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3a7a4; OPUHUMATh LEIIb COBMECTHOU JEATENbHOCTH, MIAHUPO-
BaTh OPTraHU3AIUIO COBMECTHOW padOTHI, pAcIpEeAeIIsiTh BUIBI pa-
00T, moroBapMBaThCs, OOCYKIATh IIPOIIECC M PEe3yJIbTaT padOTHI;
00001IaTh MHEHHSI HECKOJIBKUX JIIOIEH;

- y4acTBOBaTh B TPYHIIOBBIX (popMax padoThl (00CyXKIeHHsI, OOMEH
MHEHHUSIMHA, MO3TOBBIC IITYPMBI M JAp.); BBITIOJHATH CBOIO YacTh
paboTBl U KOOPAWHUPOBATH CBOM ICHCTBHUS C IPYTUMH YJICHAMH
KOMaH/bl; OI[CHUBATh Ka4eCTBO CBOEro BKJaJa B OOLIMI MTPOAYKT
0 KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHUMOICH -
CTBHSL.

3) YuusepcaavHble pe2yasmueHble delicmaus obecnedusarom
@dopMupOoBaHUE CMBICAOBBIX YCMAHOBOK U HCUBHEHHbIX HABbIKOS
AuMHOCMU.

CaMOOpraHl/BaUMFII

- CaMOCTOSITCIILHO COCTaBJISITh IUJIaH, AJITOPUTM PCIICHUS 3aJadu
(W1| ero 4acTh), BRBIOUpATh CIIOCO0 PEIICHUs ¢ YY4ETOM UMCIOTIUX -
Csl PECYPCOB B COOCTBCHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PEIICHUN C y4éTOM HOBOU HH(pOpMa-
1.

CaMOKOHTpO/Ib:

- BIAACTh Ccroco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS IIporecca u
pe3ynbTara pemeHus MaTeMaTHYeCKON 3a1avuu;

- IIPEIBUIICTh TPYIHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTH IIPH PeEIIe-
HAW 3aJa49¥d, BHOCHUTH KOPPEKTHBHI B JICITEIBHOCTH Ha OCHOBE
HOBBIX O6CTO$ITCJ'IBCTB, HaﬁHeHHBIX OI_HI/I6OK, BBISIBJICHHBIX pr]l-
HOCTCH;

- OIIEHUBAaTh COOTBETCTBHUE pe3yJbTara JesTeIbHOCTH MOCTAaBJICH-
HOﬁ nejiimm mu yCHOBI/IﬂM, O6']:5ICH$1T]) HpI/l‘lI/IHbI JOCTHUXKCHUS UIIN
HEJIOCTYDKCHHUSI 1)U, HaXOIUTh OIIMOKY, JaBaTh OLCHKY IPHUOO-
pPETEHHOMY ONBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmerHble pe3ynbTaThl OcBOeHUsl lIpumepHoil paboueil npo-
rpaMMBbI TIO MaTe€MaTHKE IPEJICTaBIICHBI 110 rojgaM OOydYeHUs B clie-
JIYIOIINX pa3jiesax MporpaMMbl B paMKaX OTACIBHBIX KypcOB: B 5—
6 kimaccax — Kypca «MaremaTtuka», B /—9 kiaccax — KypcOB
«Anredpa», «I'eomeTpusd», « BEposiTHOCTh U CTaTUCTHKA>.

PaszBuTHe JJOrnuecKuX NpeICTaBICHUN U HAaBBIKOB JIOTHUYECKOIO
MBILIJICHUS OCYIIECTBISETCSI HA MPOTSHKEHUN BCEX JIET OOyUCHUS B
OCHOBHOM IIKOJIE B paMKaX BCEX Ha3BaHHBIX KypcoB. IIpeamnonara-
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C€TCs, YTO BBIITYCKHHUK OCHOBHOM IIKOJIBI CMOYKET CTPOUTH BBICKA3bI-
BaHUA U OTPpULIAHUSA BLICKa3LIBaHI/If/’I, pacriodHaBaTb UCTHUHHBIE U
JIOKHBIC BBICKA3bIBAHUWSA, IPUBOIUTHE IMIPUMEPBI U KOHTPIITPUMEDPHI,
OBJIAACET TMOHATUSIMMU: OIIPECACIICHUE, aKCHuoMa, T€opema, AOoKa3a-
TEIJIBCTBO — W HAYYHUTCS UCITIOJIB30BAaTh UX ITPU BBITIOJIHEHUN yqe6—
HBIX U BHey‘-IC6HI:IX 3agad.
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NMPUMEPHAA PABOYASA NMPOrPAMMA YYEBHOIO KYPCA
«MATEMATHUKA». 56 KJIACCbI

LEN U3YHEHMA YHEBHOI O KYPCA

ITpuopurerHbIMH LeTIsIMU OOyYEHHsI MaTeMaTHKe B 5—6 Kiaccax
SABJISIFOTCS:

- IPOJIOJDKEHNE (POPMHUPOBAHHSI OCHOBHBIX MaTEMaTHYECKHUX IMOHSI-
TU# (4UCII0, BEJIMYHHA, TeoMeTpuUecKkasl purypa), ooecreunBaro-
mMUX IPEEMCTBCHHOCTDb U INIEPCIICKTUBHOCTb MaTE€MAaTUYCCKOT'O 06'
pa3oBaHUsI 00YYaIOIINXCST;
pa3sBUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00Yy-
YarolIUXCsl, [O3HABATEIILHON aKTUBHOCTH, HWCCIICIOBATEIbCKUX
YMEHHH, HHTEepeca K U3YYCHHIO MaTEMaTHKH;

- TIOABEACHNE OOy4YarolIMXCcsl Ha JOCTYITHOM JUISI HUX YPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTEMaTHKH M OKPY KaIOIIET0 MUPA;

(popmupoBanre QYHKIIMOHAIBHOW MaTEeMaTHUYECKOW TpPaMOTHO-
CTH: YMEHUS PaclO3HaBaTh MaTeMaTHUEeCKHe OOBEKTHI B peallb-
HbIX XU3HCHHBIX CUTyallUsX, NMPUMCHATbL OCBOCHHBIC YMCHUIA
I peIICHUA ITPAKTHUKO-OPUCHTHUPOBAHHBIX 3ada4d, UHTCPIPECTU-
poBaTh MOJIYUYCHHBIC PE3YyJIbTaThl U OILICHHUBATHL UX HA COOTBCT-
CTBHUC HpaKTH'—IeCKOﬁ CHUTyaluu.

OcCHOBHBIE JIUHUU COAEpKaHUsI Kypca MaTeMaTUKU B 5—6 Kiac-
cax — apu@MeTHUIeCcKasi U TeOMETPUUIECKasl, KOTOPBIE Pa3BUBAIOTCS
MapaJuleIbHO, KaXkJ1as B COOTBETCTBUM C COOCTBEHHOI JIOTHKOM,
OJTHAKO, HE HE3aBHUCHMO OJIHA OT JPYIroOii, a B TECHOM KOHTAaKTE M
B3auMOJIeCTBUU. Takke B Kypce€ HNPOUCXOIUT 3HAKOMCTBO C dJie-
MEHTaMH aJreOpbl U ONHCATEIbHON CTATHUCTHUKH.

HNzyuenne apudmMeTndeckoro Marepuaja HAadYHMHAETCs CO CHCTE-
MatTuszanmuu " pa3sBHUTUA 3HAaHUU O HaTypaJdbHbBIX 4YHCIaX, IIO0JIy-
YEHHBIX B HaYaJIbHOM IIKOJIC. HpI/I OTOM COBCPIHICHCTBOBAHHE BbI-
YHUCIIUTEIILHOW TEXHUKH M (OPMHPOBAHUE HOBBIX TEOPETHUYECKHUX
3HAHUH COYETACTCs C Pa3BUTHEM BBIYUCIUTEIBHOU KYJIBTYpPHI, B
YaCTHOCTH C OOyYE€HHEM IPOCTECHIINM ITpUéMaM MPUKHUIKA U OLICH-
KM pEe3yJIbTAaTOB BbIYUCIICHUN. M3yueHue HaTypaJIbHBIX 4YHCEJ MpOo-
Joirkaercst B 6 Kilacce 3HaKOMCTBOM C HadallbHBIMU ITOHSITHSIMU
TEOPUU JIETUMOCTH.

Jpyroi KpyITHBII OJIOK B COACPKAaHUH apU(PMETUIESCKON TUHUHA —
3T0 ApoOu. Havamo n3ydyeHUs: OOBIKHOBEHHBIX M JCCSITUYHBIX APO-
Oeli oTHECEeHO K 5 KilacCy. DTO TEpBBIH 3TAll B OCBOCHHUH IpOOei,
KOTJ1a MPONUCXOUT 3HAKOMCTBO C OCHOBHBIMHU HJICAMHU, MOHSITHUIMU
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TeMbl. IIpu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX JApoOel B MOJTHOM
00BEME MpeaIIecTByeT H3YyYSCHHUIO ASCSITUYHBIX ApO0Oeii, 9To 1eseco-
00pa3HO C TOYKH 3PEHUS JIOTUKH HW3JIOKEHHUsI UYHMCIIOBOW JIMHUH,
KOTJ1a MpaBwJia IEUCTBUH C JECATUIHBIMH IPOOSIMH MOXKHO OOOCHO-
BaTh YK€ M3BECTHBIMH QJITOPUTMaMH BBIIIOJIHEHUSI JIEHCTBUM C
OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C AECATHYHBIMH APOOSIMH
pacmMpUT BO3MOXXHOCTH JJIsi TOHHMAaHUSI OOydYaroIUMUCS IIpH-
KJIJHOTO TIPUMEHEHMsI HOBOM 3allMCH MPU U3YUYEHHUHU APYTHUX Ipe-
METOB U NPU MPAKTUUECKOM HCIob30BaHnu. K 6 Kitaccy oTHecEH
BTOPOM 3Tall B U3yUYEHHU JAPpOOei, I/Ie MPOUCXOIUT COBEPIICHCTBO-
BaHHE HABBIKOB CpaBHEHHUsI U mnpeoOpazoBaHusi ApoOeii, ocBOeHHE
HOBBIX BBIYHMCIIUTCIIBHBIX aJITOPUTMOB, OTTAYMBAHUC TCXHUKHU BbI-
YHCIE€HUH, B TOM 4YHCIE 3HA4YE€HUN BBIPAKCHUI, COAEpKAIIUX U
OOBIKHOBEHHBIC, U JICCSITUYHbBIC NPOOU, YCTAHOBJICHUE CBSI3EH MEX-
Iy HUMH, pacCMOTpeHHe NpuEMOB pelieHus 3aja4d Ha npoou. B Ha-
yajie 6 kjacca MPOHUCXOJIUT 3HAKOMCTBO C MOHSITUEM HPOICHTA.

OCOOGEHHOCTBIO U3YUYCHUS ITOJIOKUTEIILHBIX M OTPULATEIIBHBIX YH-
CeJl ABIISIETCSI TO, YTO OHHM TAK)KE€ MOTYT PacCMaTPUBATHCSI B HECKOJIb-
Ko orarnoB. B 6 kiacce B Havasne uzydeHus: TeMbl «llojiouTenbHbIe
U OoTpULaTeJIbHBIC YHUCIa» BhIAeseTcs nmoarema «Llenasle uucna», B
paMKax KOTOpPOM 3HAKOMCTBO C OTpHMIIATECIbHBIMU YHUCIaMU U NeH-
CTBUSAMU C ITOJIOKHUTCIIBHBIMU U OTPULATCIbHBIMH YKCJIIaMU ITPOUC-
XOJOUT HA OCHOBE COJEPIKATEIBLHOIO IoAX04a. DTO MTO3BOJISIECT Ha J10-
CTYIHOM YPOBHE ITO3HAKOMHUTH YYaIlIUXCsl MPAaKTHUYECKH CO BCEMHU
OCHOBHBIMH MOHSITUSMH T€MBI, B TOM YHCJIE U C IPaBUJIaMHU 3HAKOB
IIPY BBINIOJHEHUN apudMeTHdYecKux aercTBuil. M3ydenue paryo-
HaJIbHBIX YHMCENI Ha 3TOM HE 3aKOHYHTCS, a OyJIeT IPOJODKEHO B
Kypce anrebpsl 7 Kilacca, 4TO CTaHET CJIIEAYIOIIMM HPOXOJO0M BCEX
OPUHIUIIHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3AelICcHHEe TPYIHOCTEH
oOJieryaer BOCIIPHUSITHE MaTepuayia, a paclipefieJIeHHe BO BPEMEHU
CIIOCOOCTBYET MPOYHOCTH MPHUOOPETACMBIX HABBIKOB.

ITpu oOyuyeHuM pelIeHUIO0 TEKCTOBBIX 3a7a4 B 5—6 Kjaccax HcC-
MONB3YIOTCST  apudMeTHYecKue NpHUEMBI penieHusl. TeKkcToBbie
3aJa4M, periaeMbie Mpu OTPaObOTKE BHIYHUCIUTEIILHBIX HABBIKOB B 5—
6 kyaccax, paccMarpuBarOTCs 3aJadd CICAYIONINX BHJIOB: 3aJa4u
Ha JIBWDKEHHWE, Ha YacTH, Ha IIOKYyIIKHM, Ha paboTy u Npou3-
BOJIUTEIILHOCTh, HA MPOLIEHTHI, Ha OTHOLIEHUs U nponopuuu. Kpo-
ME TOro, oOydJaroluecs: 3HaKOMSITCSI ¢ MpUEéMaMM pelIeHUs 3ajad
rnepebopoM BO3MOXKHBIX BAapHAaHTOB, ydaTcsi paboraTh ¢ mHpOpMa-
uei, mpencTaBIeHHON B (popMe TaOIHIl MJIN JuarpaMM.

B IIpumepHoii pabodeit mporpamMme peaycMOTpeHo (popmMupoBa-
HHE TPOIICACBTUYECCKUX anreOpandeckux mnpeacTaBiceHuii. byksa
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KaK CUMBOJI HEKOTOPOTO 4YHMCIa B 3aBUCUMOCTH OT MaTeMaTUUECKOTO
KOHTEKCTa BBOJIUTCS ITIOCTENIEHHO. BbyKBEHHasi CHMBOJIMKA IIHMPOKO
HCITOJIB3YETCsl TIPEXKJIE BCErO JUISI 3allMCH OOIIMX YTBEPXKICHUNH M
MIpeUIOKEeHNH, (GOPMYJII, B YACTHOCTH [UISI BBIYMCIICHHUS I'€OMETPH-
YECKUX BEIIMYWH, B KAYECTBE «3aMECTUTEI D YHCIIA.

B xypce «MaremaTtukm» 5—6 KJIaccoB MpeACTaBJICHA HarJIsiAHas
reoMeTpus, HallpaBJICHHasAT Ha pa3dBUTUC o6pa3Horo MBIIIJICHUA,
MPOCTPAHCTBEHHOT'O BOOOpPaKEHHsI, U300pa3UTEIIFHBIX YMEHUI. DTO
Ba)KHBIH A3Tall B N3YYCHHUHU TCOMECTPHH, KOTOpBIﬁ OCYHICCTBIIACTCA
Ha HArJBIIHO-TIPAKTUYSCKOM YPOBHE, OITMPAETCsl Ha HarJIsIAHO-00-
pa3Hoe MbIUIeHHe oOy4aromuxcs. bosbiiasi pojab OTBOAUTCS HpaK-
TUYECKOU NEsATEIbHOCTH, OMBITY, DIKCHEPUMEHTY, MOJAECIUPOBAHUIO.
OO0yuaronuecst 3HAKOMSITCSI C TEOMETPHUYECKUMH (DUTypaMH Ha II10-
CKOCTH U B IIPOCTPAHCTBE, C UX NPOCTEHIIMMH KOH(MUTYPALTHUSIMH,
ydarcsi n300pakaTh UX Ha HEJIMHOBAHHOMW MW KileTyaToi Oymare,
paccMaTpuBarOT UX IIpocTeline cBoiicTea. B mponecce nsydeHus
HarJSIAHOW IeOMETPUH 3HaHMWS, MOJIydeHHbIE OOydJarolMMUCs B Ha-
HaJIbHON MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIHPSIIOTCS.

MECTO YYEBHOI O KYPCA B YY4EBHOM MIAHE

CornacHo y4eOHOMY IUIaHy B 5—6 KJlaccax M3y4aeTcss HHTEIPH-
poBaHHBIH nTpenMeT «MaTtemMaTuKa», KOTOPbI BKIIroYaeT apudme-
TUYECKUI MaTepHall U HarJisiAHYI0 TeOMETPHIO, a TAK)KE NPOIeaeB-
THYECKHE CBEJICHUS U3 aJIreOpbl, DJIEMEHTHI JJOTUKH U Havyajia OIH-
CaTEJIbHOU CTaTUCTHUKH.

VYueOHbIi MaH Ha U3y4YeHHE MaTeMaTUKH B 5—6 Kkjaccax OTBO-
JIUT HE MEHEe 5 y4eOHBIX YacOB B HEICIIO B TCUCHHUE KAXKIOTO Toja
o0yueHusi, Bcero He MeHee 340 y4yeOHBIX 4acoB.

COAEP*XAHUE YYEBHOIO KYPCA (10 rOZIAM OBYYEHMA)

5 knacc

HamypaavHble vucaa u HYyas

HarypansHoe uucio. Psapg HatypansHbix uncen. Yucino 0. M3o-
OpakeHHe HaTypaJIbHBIX YHCEJ TOYKaMH Ha KOOPJWHATHOM (YHUCIIO-
BOH) IpPSIMOiA.

ITo3ummonnasi cucrema cUucieHHWs. PUMckasi Hymepanust Kak
MIpUMEpP HEHO3WIITMOHHOW CHUCTEMBI cuucieHus. JlecstnaHas cucre-
Ma CYHCIJICHHUSI.

CpaBHEHHE HATYypPAIBHBIX YHCEJI, CPABHEHNE HATYPAIBHBIX YHCEI
¢ HynéM. CnocoOs! cpaBHeHUs. OKpyTJICHNE HATypPaldbHBIX UHCEI.
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CioxeHne HaTypaJIbHBbIX YHCEJ; CBOMCTBO HYJIS IIPU CIIOKEHHUHU.
Brrunranue kak nelicTBue, oOpaTHOE CIIOKCHUIO. Y MHOXKCHHE Ha-
TypadbHBIX YHCEN; CBOWCTBa HYJISI U SHUHUIIBI TPU yYMHOXCHHUH.
Jlemenue Kak JelicTBUe, oOpaTHOE YMHOKCHUIO. KOMIIOHEHTHI JIei-
CTBHUIif, CBsA3b MeXAy HHUMH. lIpoBepka pe3ynpTata apudmeThdec-
Koro naeWcrBus. llepemecTuTenbHOE M COYETATENBHOE CBOMCTBA
(3aKOHBI) CIIOKCHUSI U YMHOXXCHHS, paclpeIeInuTeIbHOE CBOMCTBO
(3aKOH) YMHOKCHHUSI.

Hcrmonp30BaHue OYyKB JUIsi OOO3HAYCHUSI HEU3BECTHOI'O KOMIIO-
HEHTa M 3aIlMCH CBOMCTB apU(PMETHUYSCKUX JICHUCTBUU.

Jenurtenu u KpaTHBIE YUCIa, pAa3JIOKEHHUE Ha MHOXUTenu. [Ipo-
cThle U cocTaBHbIe uyncia. [Ipuznaku neaxmmocty Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTAaTKOM.

CreneHb C HaTypaJIbHBIM ITOKa3aTelleM. 3aluch YHCIIa B BUIEC
CYMMBI pa3psaHBIX ClIaraeMbIX.

YHucnoBoe BblpakeHUE. BbluncieHne 3Ha4Y€HUM YHCIOBbIX BbI-
paXeHuii; NopsiAOK BBITOJHEHUsT nercTBUuil. Mcnonb3oBanue npu
BBIYUCIICHUSX TEPEMECTHUTEIIFHOTO M COYETATEIIbHOTO CBOMCTB
(3aKOHOB) CJIOKEHHUSI U YMHOKCHHS, PaCIPEICIUTEIHFHOTO CBOMCTBA
YMHOKEHHUS.

/Ipoou

IIpencraBnenue o ApoOM Kak CIIOCOOE 3aIllMCH YacTH BEIITUYUHBI.
OO0bIKHOBeHHBIE Jipobu. [TpaBuibHbBIe U HenpaBUJIbHbBIE Jpodu. Cme-
nraHHasi ApoOb; MpeAcTaBJICHUE CMEIIaHHOW ApoOu B BHJE Helpa-
BHWJILHOW JpOOM M BBIJIEJICHUE [EJION YacTH YMCiia U3 HenpaBUIbHOU
npoou. MzoOpaxxenne npodeid ToukamMyu Ha YHUCIOBOM mpsiMoii. Oc-
HOBHOE cBoicTBO Npoou. Cokpantenue apodbeii. [IpuBenenne npodu
K HOBOMY 3HaMeHaTelro. CpaBHEHUE JPOOCHi.

CrokeHHe U BRIYUTAHUEC IpoOei. YMHOXKECHHUE U AeICHUE APOoOeii;
B3amMHO-0OOpaTHBIC IpoOn. HaxokIeHne 4acTh ejioro U IIeJ0ro Mo
ero YacTH.

Hecarnunas 3anuch apooOeii. [lpencraBienne necaTUIHONW Ipoou
B BHJE€ OOBbIKHOBEeHHOU. M300pakeHne NecsTHYHBIX ApoOei Touka-
MH Ha 9YUCI0BOU mpsimoii. CpaBHEHHE JIECATHIHBIX JIPOOEi.

ApudmeTnueckue IeHCTBUS C JISCITUYHBIMU Jpobsimu. OKpyriie-
HHUC JCCITUYHBIX IPOOCHi.

Pewenue mexcmossix 3adau

Pemienne TeKCTOBBIX 3aj1a4 apupmeTudeckuM criocodoom. Perrre-
HUE JIOTHYECKUX 3a/1a4. Penrenne 3ana4d nepebopoM BceX BO3MOXK-
HBIX BapuaHTOB. Vcriosib30BaHWE NpU pPEIISCHUM 3a7ad TaOJIvIl U
CXEM.
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Pemenue 3ana4, cogepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIIUE BE-
JWYUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUEC; 1ICHA, KOJIMYECTBO, CTOM-
MOCTh. EAWHHUIBI U3MEpPEHUS: MacChl, 00bEMa, IICHBI; PACCTOSTHUS,
BpPEMCHH, CKOPOCTH. CBs3b MEXKIY SOUHHUIIAMUA U3MEPCHUS KaKIOU
BCJIIMYHHBI.

Pemienne oCHOBHBIX 3a7a4 Ha JPOOH.

IpencraBieHue NJaHHBIX B BUJC TAOJIUIl, CTOJIOYATHIX JAArpaMM.

HazaadHnaa ceomempusn

Harnsnaeie npeacrasieHust o GuUrypax Ha INIOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd, yroJ, JOMaHasi, MHOIOyYIOJIbHHUK, OKPYIK-
HOCTb, Kpyr. ¥YroJ. Ilpsimoii, ocTpsmlii, Tynoili u pa3BEPHYTHIU
YTJIBL.

JinHa orpe3ka, METpUUYECKUE €IUHHUIbI JUIMHBL. JJinHa jgoma-
HOM, NEpUMETP MHOI'OYrOJIbHUKA. M3MepeHue u NOCTPOCHUE YIJIOB
C MOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npencraBineHust o ¢purypax Ha IIJIOCKOCTH: MHOTO-
YTOJBHUK; MPSIMOYTOJIBHUK, KBAaJpaT; TPEYIrOJIbHUK, O PaBEHCTBE
¢uryp.

M306pakeHnne puryp, B TOM YHCIIe Ha KieTdaToil Oymare. ITo-
CTpOCHHE KOH(PUTYpaITHii U3 YacTeH IIPsIMO, OKPY>KHOCTH Ha HE-
JIMHOBAHHOW U KJIeTdaToil Oymare. Vcronb30BaHUEe CBOWCTB CTOPOH
U YTJIOB OPsIMOYTOJIbHUKA, KBaJpara.

ITmomans MpsAMOYTOJIBPHUKA U MHOTOYTOJBHHKOB, COCTaBJICHHBIX
U3 MPSIMOYTOJBHHUKOB, B TOM 4Hcie (Guryp, n3oOpakEHHBIX Ha
KJieTuyaTol Oymare. ExuMHUIIBI U3MEpEeHUsI TLIOMIAIH.

Harnsimable npencraBiieHus! O MPOCTPAHCTBEHHBIX (QUTypax: Ipsi-
MOYTOJIBHBIN Tapajuiesenures, KyO, MHOrorpaHHuku. H3oGpaxe-
HHUE MPOCTSUIINX MHOTOIPaHHUKOB. Pa3zBEpTKkHM KyOa W mapauiese-
nunena. Co3nanue Mojesied MHOTOIpaHHUKOB (M3 Oymaru, mpoBo-
JIOKH, TUIACTHUIIMHA U JIp.).

OO0BEM NPSIMOYTOJILHOTO Tapajuienenunena, kyoa. Equannsr ns3-
MepeHHUsT 00BEMa.

6 knacc

HamypaavHuble uucaa

ApI/I(l)MeTI/ILIeCKI/Ie ﬂeﬁCTBHﬂ C MHOI'O3HAQ4YHbBIMHN HaTypaJbHbIMU
yuciaaMi. YucioBbIie BbIPpA>KCHUS, MOPAAOK HeﬁCTBHﬁ, HCIIOJIB30-
BaHue ckoOok. Mcnoiab3oBanue IIPpHU BBIYHUCIICHUAX TIEPEMECTUTCIIb-
HOT'O U COYETATECIILHOTO CBOMCTB CIIOXKCHHUS H YMHO>KCHMUA, paclape-
ACIIUTCIIBHOT' O CBOICTBa YMHO>XKCHMUAA. OprFJ’ICHI/Ie HaTypaJIbHbIX
YU CCII.
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JemuTen 1 KpaTHBIC YHUCIIa, HAUOOJIBIIHA OOIINII ACTUTEIh U
HamMeHbIITee obmiee KpaTHoe. J[eTMMOCTh CyMMBI U TIPOU3BEICHUS.
JleneHue ¢ OCTaTKOM.

/Ipoou

OOBIKHOBEHHas1 ApoOb, OCHOBHOE CBOWCTBO NPOOH, COKpaIllcHUE
npobeti. CpaBHEHHE U yIIOpsoYUBaHue npoodeii. Perrrenre 3amay Ha
HaX0’KJCHHUE YacTU OT IIEJ0T0 U IIeJI0TO0 I10 ero yactu. JpodHoe unc-
JIO KaK pe3ysibTar nejieHus. lIpencraBiieHHe ASCATHYHOU HpoOu B
BHUJE OOBIKHOBEHHOM APOOH M BO3ZMOKHOCTH ITPEICTABICHHUS OOBIK-
HOBEHHOU NIpoOH B BHUIE NeCATUIHOU. /lecaTuuabie ApOoOH 1 METpH -
geckasi cucremMa Mep. ApudmeTndeckne AeHCTBUS U YHUCIOBBIC BBI-
pa)KeHI/IH C O6I)IKHOBGHHBIMI/I U NECATUYHBIMHA ):[pO6$[MI/I.

OtHomeHue. JleneHue B TaHHOM OTHOIIICHUH. Macitad, mponop-
nusi. [IppuMeHeHue MPOTOPIINI IPU PCIIICHUN 3a1ad.

IMonsitue mporieHTa. BerauciieHUe MPONEeHTa OT BEJIUYUHBI U BE-
JIMYUHBI 10 €€ IPOICHTY. BhIpakeHUE MPOIICHTOB ACCITHYHBIMH
npobsimu. PermeHue 3aztad Ha IPOILICHTHI. BhIpajkeHHWE OTHOMICHUS
BEIIMYUH B IIPOICHTAX.

IToaodxcumenvHsble U ompuyamendbHble HUCAa

ITosoxxuTenpHBIC U OTpULIATENIbHBIC Yncia. Llenbre uncia. Moxyns
qucia, TeoMeTpuYecKasi HHTepIipeTanust Moayis yucia. M3obpa-
JKeHHE YHCeJI Ha KOOPAWHATHOU NpsiIMOU. UHCITOBBIC IIPOMEIKY TKH.

CpaBHeHHe yncel. ApupMEeTHIECKAC ICHCTBUS C TOIOXUTEIh-
HBIMH U OTpULIATCIIBHBIMH YHUCIIaMU.

IIpssMmoyrosibHast cucTeMa KOOpJAHHAT Ha rutockocTu. Koopanna-
ThI TOYKH Ha INIOCKOCTH, abcuucca u opauHara. [loctpoeHune Touex
U puUryp Ha KOOpAUHATHOM IJIOCKOCTH.

ByxeenHble 8blpadiceHus

IIpumenenue OyKB JUIsl 3aUCH MaTEeMaTUYECKUX BBIPAKESHUN U
npemioxxenuii. CBoiictBa apudmeTndeckux nelictBuil. bykBeHHbIe
BBIPAKCHUS U YUCJIOBBIC ITOJACTAaHOBKHU. byKBEHHBIC paBEHCTBA, Ha-
XOXJICHHUE HEU3BECTHOTO KOMITIOHEHTa. DopmyJibl; (OpMYJIBI TIEpH-
METpa M IUIOLIAAN MPSIMOYTOJIbHUKA, KBajparTa, oobEma rapauie-
JernuIiea u Kyoa.

PeweHue mexcmossix 3adau

Pemenne TekCTOBBIX 3a71a4 apudmeTudeckuM criocooom. Perrre-
HUE JIOTHYECKUX 3a/1a4. Penrenne 3an1a4d iepebopoM BceX BO3MOXK-
HBIX BapHUaHTOB.

Pemenwne 3anad, cogeprkamx 3aBUCUMOCTH, CBS3BIBAIOIINX Be-
JIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHHUE; [IEHa, KOJIMYECTBO, CTOH-
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MOCTB; TIPOU3BOJIUTEIILHOCTE, BpeMsi, 00béM paboTsl. EquHNIE M3-
MEpPEHHUsI: MacChl, CTOUMOCTH; PACCTOSIHUsI, BPEMEHH, CKOPOCTH.
CBsI3b MEXIAy €AVMHHUIIAMHA U3MEPEHUS KaXXKI0W BEIITMIUHBI.
Pemenne 3amad, CBsI3aHHBIX C OTHOIIEHHWEM, MPOHOPIHOHAIBLHO-
CTBIO BEJIMYMH, MPOLIEHTAMH; PEIICHHE OCHOBHBIX 3a7lad Ha IpoOu
W IIPOLCHTBHI.
Ornenka "u MPUKH]IKA, OKpYyTJIEHHE pe3yipTara.
CoctaBieHne OyKBEHHBIX BBIPA)KCHUH MO YCIOBHIO 3aJ1a9U.
IIpencraBiieHre JaHHBIX C IOMOIIBIO TabuN U nuarpamm. CtoJio-
yaThle JHarpaMMbl: YT€HHE M nocTpoeHue. UTeHne KpyroBbIX aua-
rpaMm.

HazasadHnaa ceomempusn

Harnsnnaeie npeacrasieHust o GuUrypax Ha INIOCKOCTH: TOYKa,
npsiMasi, OTPE30K, JIyd, yroJl, JIOMaHasi, MHOTOYTOJIBHUK, YEThIPEX-
YTOJIBHUK, TPEYTOJIBHUK, OKPY>XHOCTB, KPYT.

BzaunmHOe pacnonokeHne IByX MPSMbBIX Ha IJIOCKOCTH, ITapai-
JIeNBHBIC MIPSAMBIC, TIEPICHANKYJIISIpHBIC psMbie. MI3mMepenune pac-
CTOSTHUM: MEXAYy ABYMsI TOYKaMH, OT TOYKH JO MPSIMOI; JUINHA
MaplIpyTa Ha KBaJpaTHOU CeTKe.

HN3smepenne u nocTtpoeHue yrioB ¢ MOMOIIBIO TpaHcHopTupa. Bu-
JIbl TPEYTOJBHUKOB: OCTPOYTOJILHBIN, MPSIMOYTOJIBHBINA, TYNOYTOJIb-
HBII; pPaBHOOEIPCHHBINA, PaBHOCTOPOHHUI. YeTBIPEXYTOJILHUK,
IPUMEpPBI YETBIPEXYTONBHUKOB. [IpsiIMOYyTOJIBHHUK, KBaJpaT: HC-
MOJIB30BaHUE CBOWMCTB CTOPOH, YTIJIOB, IMaroHasnei. Mzoopaxenune
TeOMETPUYECKUX (PUTyp Ha HEIWHOBAHHOI OyMare ¢ MCIOJIb30BaHM -
€M LMPKYJIsl, IMHEHKH, YToJdbHUKa, TpaHcnoptupa. Iloctpoenus: Ha
KJIeT9aTol Oymare.

Ilepumerp mHoroyrosbHuka. [ToHsiTHE TUIOIAAU (DUTYDBI; €aU-
HUIIbI U3MEPEHUSI TTo1aau. [IpnomprkéHHOe n3MepeHne Io1a n
¢uryp, B Tom unciie Ha KBaJipaTHOU ceTke. [IpudnmkEnHoe n3me-
peHue JUTUHBI OKPY>XKHOCTH, TUIOMIaad Kpyra.

CumMMeTpHs: LeHTpaibHasl, OCeBasi U 3€pKaJIbHAsE CUMMETpPHHU.
ITocTpoenne cuMMeTpHYHBIX QUTYP.

Harmsimaele  mpencTaBiieHHss O IPOCTPAHCTBEHHBIX —(UTypax:
napajuieJIenuIies], Kyo, IpusMa, MUpamMuaa, KOHYC, MMIJIHHApP, IIap
n chepa. Mzo06paxkenre npocrpaHcTBeHHBIX ¢uryp. I[Ipumepsr pas-
BEPTOK MHOTOTPAHHUKOB, MUJIMHApPa U KoHyca. Co3gaHmne Mopaenen
IPOCTPAHCTBEHHBIX (GUTYp (U3 Oymaru, TPOBOJOKH, IUIACTHIIMHA
a ap.).

TTonsTne o0BEMa; eqaUHUIBI U3MEepeHus 0obrEMa. OO0BEM psAMO-
YTOJIBHOT'O Napajuielienunena, Kyoa.
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NJIAHMPYEMbIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA NPUMEPHOM
PABOYEN MPOIPAMMBI KYPCA (MO NOAAM OBYYEHMA)

OcBoenne yueOHOTO Kypca «MaremaTtukay B 5—6 kiaccax OCHOB-
HOM MIKOJIBI JOJKHO 00ECIIeYnBaTh JOCTHXKCHUE CIICIYIONIUX MPE/-
METHBIX 00pa30BaTeIbHbIX PE3yIbTATOB:

5 knacc

Yucaa u ebrvucaeHun

ITorumare W NOPaBWIBHO YIOTPEOJSITh TEPMHHBI, CBSI3aHHBIC C
HAaTypaJIbHBIMHM YHCJIaMH, OOBIKHOBEHHBIMH U JECATHYHBIMU
IpOOsIMU.

CpaBHUBaTh U yHOPSAOYNBATh HATypaJbHbIE YHCJIA, CPABHUBATh
B IIPOCTEHIITNX CITy9asix OOBIKHOBEHHBIC IPOOH, NECATUIHBIE IPOOH.
COOTHOCUTH TOYKY Ha KOOPAWUHATHOU (YUCIIOBO) TIPSIMOM C COOT-
BCTCTBYIOIIIUM €U YHCIOM U H300pakaTh HATypalbHBIC YHCIIA
TOYKaMH Ha KOOPJAMHATHOM (YHUCIIOBOM) MPSIMOIL.

BemosasaThe apudmMernyeckue JIeHCTBUSI ¢ HATypaJIbHBIMH YHCIIa-
MH, C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEUIIINX CITydasiX.
BrInmoaHsATE NpOBEPKY, IPUKUAKY pe3yJibTaTa BHIYMCICHUH.
OKpyTIisTh HaTypaJbHBIC YHCIHA.

PeweHue mexcmosgsix 3adau

Penrate TEeKCTOBBIC 3aauyu apU(PMETUYESCKUM CHOCOOOM U C IIO-
MOIIbIO OPTAaHU30BAHHOTO KOHSUYHOTO Mepedopa BCEX BO3MOKHBIX
BapUaHTOB.

Penrate 3amauu, comeprkaiiue 3aBUCHUMOCTH, CBI3BIBAFOIIINAEC BE-
JIUYUHBI: CKOPOCTH, BpeMsl, PAaCCTOSTHHUE; IIeHa, KOJTHIECTBO, CTO-
HNMOCTbD.

Hcronp30BaTh KpaTKHWE 3alHUCH, CXEMBI, TaOJIHIBI, 0003HAUCHUS
IpHU PEIICHUN 3aj1ad.

TTonp30BaThCsi OCHOBHBIMU €JIMHUIIAMH U3MEPEHMUsI: [I€HbI, MacChl;
paccTosiHusI, BDEMEHHU, CKOPOCTH; BBIPaKaTh OJTHU €IUHUIIBI BEJIN-
YUHBI Uepe3 JpyTHe.

W3Biekarb, aHaIW3UPOBATH, OICHUBATH WH(MOPMAIUIO, TIPEI-
CTaBJICHHYIO B TaOJIMIIC, HA CTOJIOYATOW muarpamMme, UHTEpIpE-
TUPOBATH IIPEJICTABIICHHBIC IaHHBIC, WCIOJIL30BaTh JIaHHBIC MPHU
peuieHuu 3aaad.

Hazasaonan ceomempus

ITonp30BaTbCst TF€OMECTPUHYCCKUMU TMOHATHUAMU: TOYKaA, IIpsAMad,
OTPE30K, JyY, yrojl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
ITpuBOANTE MpPUMEPHI OOBEKTOB OKPY’KAIOMIEI0 MHpa, UMEIOIINX
¢opMy U3yUEHHBIX TE€OMETPUICCKUX (PUTYP.
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Hcnonp3oBaTe TEPMHUHOJIOTHIO, CBA3aHHYIO C yIJIaMH: BEpIIHHA
CTOpPOHA; C MHOTOYTOJBHHUKAaMH: yTOJI, BEPIINHA, CTOPOHA, Jua-
TOHAJIB; C OKPY’>KHOCTBIO: pajnycC, AUaMETp, LEHTP.

M3o0paxxaTe H3y4YeHHBIE T€OMETpHUECKHE (UTYphl Ha HEJIHWHO-
BaHHOW W KJIETYAaTOW Oymare C IOMOIIBIO ITHUPKYISd M JIHHEHKH.
HaXO)II/ITb JJIMHBI OTPE3KOB HEMOCPECACTBCHHBIM HU3MECPECHUEM C
IIOMOIIBIO J'II/IHeI‘/JIKI/I, CTPOUTH OTPE3KHN 3aﬂaHHOﬁ JJINHBI; CTPOUTDH
OKPY>XHOCTB 3aJJaHHOTO paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBa-
ApaTta JJisd UX IMMOCTPOCHU s, BBIYMCIICHUS TIJIOIIaAU U II€puMeTpa.
BeraucisTe iepuMeTp M IUTOIIa )b KBaJipaTa, NpsiMOYTOJIbHUKA,
¢uryp, cocTaBJICHHBIX U3 MPSIMOYTOJIILHUKOB, B TOM 4dHucJie (pu-
ryp, HU300pa’kEHHBIX HA KJIETUYATOU Oymare.

ITonp30BaTHCS OCHOBHBIMH METPUYECKHUMH €IWHHUIIAMH H3Mepe-
HUS JJIUHBI, TUIOMIAIH; BBIPpAXKaTh OJTHU €IMHUIIBI BEJIUYIUHBI Ye-
pe3 npyrue.

PacnoznaBathe mapasuienenunen, Ky0, HCIOJIb30BaTh TEPMHUHOJIO-
THIO: BEPILINHA, peOpO I'paHb, U3MEPEHUST; HAXOAUTH U3MEPEHUS
napaJuiejienune/ia, Kyoa.

Brraucisite 00bEM KyOa, rmapasuiesienuneia 1o 3aaHHbIM U3Me-
PCHUAM, IMTOJIB30BAaTHCA €CANHUIIaMU U3MEPCHUA O6’béMa.
Pemrate HecnoxkHbIE 3ajlaud HAa U3MEPEHUE I'€OMETPHUUYECKUX Be-
JIMYUH B NPAKTUYECKUX CHUTyaLUsIX.

Knacc

Yucaa u gbtuucaeHusn

3HaTI> 1 IMMOHUMaThb TCPMHUHBI, CBA3aHHBIC C pa3IMYHbIMU BUIaMHU
YHUCEJT U CIToco0aMu UX 3aIHUCH, IEPEXOIUTh (€CIIM 3TO BO3MOKHO)
OT OJ1HOM (POPMBI 3AITMCH YHCJIIA K JIPYTOM.

CpaBHUBATh U YHOPSAOYUBATH IEJIbIC YHCIIA, OOBIKHOBEHHBIC U
JIECSITUYHbBIC APOOU, CPABHUBATH YHCIIA OJHOI'O U Pa3HbIX 3HAKOB.
BroINOIHATE, COYeTast YCTHBIC U IMTUChbMEHHBIC TIPUEMBI, apudme-
THYECKHE NCUCTBHsI C HATYPAIbHBIMU U 1IEJIBIMU YUCIIAMH, OOBIK-
HOBEHHBIMH U ACCSITUYHBIMHU APOOSMU, TTOJIOKUTESIBHBIMHA U OT-
pULIATEeIbHBIMHA YUCIIAMU.

BrpraucisiTh 3Ha4€HHMSI YUCIIOBBIX BHIPQYKESHUH, BBIIOJHSTH [IPU-
KHJIKY Y OLIEHKY Pe3yJIbTaTa BIYUCIICHU; BBIIOJIHSTH IpeoOpa-
30BaHMsI YHUCIJIOBBIX BBIPKCHUNW HA OCHOBE CBOMCTB apudMeTH-
YECKUX NEHCTBUMU.

COOTHOCUTH TOYKY Ha KOOPJWHATHOM MPSIMOM C COOTBETCTBYIO-
M ¥ YHUCIIOM U M300pakaTh YHCIIa TOYKAMU Ha KOOPIUHATHOMN
OpsIMOU, HAXOOUTh MOJIYJIb YHCIIA.
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COOTHOCUTH TOYKH B OPSIMOYTOJBHOW CHCTEME KOOPIHHAT C KO-
OpJIMHATAMH DTON TOYKH.

OKpyrJysiTh IEJble Yuciia U JIECATUYHbIC APOOH, HAXOIUTH IIPHU-
OJIM>KCHUS YUCECII.

Jucaosvie u OYKBEHHbIE SbIPANCEHUS
ITornmare U ynoTpeOssiTh TEPMUHBI, CBSI3AHHBIC C 3aIHCBIO CTE-
MEeHU YHCJa, HAaXOJAWTh KBaJpaT M KyO 4ducia, BBIYUCISITH 3HAUYE-
HUSI YHUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX CTEHEHH.
ITonp30oBaThCcsl NpU3HAKAMH OEIMMOCTH, PacKiIagblBaTh HaTy-
paJIbHBIE YHCJIA HA ITPOCTBIE MHOKUTENH.
ITonp30BaThCsI MAcCIITAOOM, COCTABJISATH TPOITOPIIUN U OTHOIICHUSL.
Hcnonp3oBaThk OyKBBI [J1si 0003HAYCHUSI YU CEN [IPU 3allMCH MaTe-
MaTHYECKUX BBIPAKCHUH, COCTaBIISITh OyKBEHHBIE BRIPAKCHUS U
(popmyIibl, HAXOIUTHh 3HAaYCHUSI OYKBEHHBIX BBIPDAXKCHUM, OCY-
[IECTBIISII HEOOXOMMBIE MOJACTAHOBKH M IIPEOOpa3OBaHMUSI.
HaxoauTh HEU3BECTHBIIT KOMIOHEHT PaBEHCTBA.

PeweHue mexkcmoewbix 3adau

Perrtath MHOTOIIIAroOBbBIC TEKCTOBBIC 3adadud  apU(GMETHUYCCKUM
cnocoooM.

Penrate 3agauu, CBsI3aHHBIC C OTHOIIICHHUEM, MPOITOPIIHOHAIBHO-
CTBIO BEJIWYHWH, IIPOIICHTAMH; pCIIaTh TPU OCHOBHBIC 3aJadd Ha
ApOoOU U TPOLICHTHI.

Pemnrate 3amadun, coaeprkaliye 3aBUCHUMOCTH, CBS3BIBAIOIHE Be-
JIMYUHBI: CKOPOCTH, BPEMsI, PACCTOSIHHAE, IIeHa, KOJIMYESCTBO, CTO-
UMOCTB; MPOU3BOIUTEIILHOCTD, BpeMs, 00b&Ma padOTHI, UCIOIIH-
3ysi apu(MeTHYEeCKHEe ISHCTBHS, OIICHKY, IPUKHUIKY; II0JIb30-
BaTbCsl SIMHUIIAMH U3MEPEHUSI COOTBETCTBYIONINX BEIWYWH.
CocTtaBisiTe OyKBEHHBIC BBIPAXKCHHS MO YCIOBHIO 3a0a49U.

M3Bnexkare mH(pOpMAIIHIO, TIPEACTABICHHYIO B TaOiIHIIax, Ha JTH-
HCHHOM, CTOJIOYATON MM KPYTrOBOU AuarpaMmax, HHTCPIIPETHPO-
BaTh IIPEACTABJICHHBIC JaHHBIC; NUCIIOJIb30BaTh JaHHbBIC IIPU PEIIIe-
HUM 3a7ad.

IpencraBnste UHPOPMAIMIO C ITOMOIIBIK TaOJIUIl, JUHCHHOW U
cToj04YaTon auarpamm.

HazasadHnan ceomempus
ITpuBOAUTE MPUMEPBI OOBEKTOB OKPY KAIOUIETO MHPA, UMEIOIINX
(popmMy M3yUEHHBIX T€OMETPUUYECKUX IUIOCKHUX W IPOCTPAHCTBEH-
HBIX (PUTYpP, TPUMEPHI PAaBHBIX U CUMMETPHYHBIX (QUTYD.
M3o0pakath ¢ MOMOUIBbIO LMPKYJIS, JIMHEWKH, TPAHCIIOPTHpaA Ha
HEJIMHOBAHHOW W KJIeTJYaTOW Oymare W3ydeHHbIE IIOCKHE IreoMe-
Tpudeckne GUTypbl U KOH(QUTYypallMH, CUMMETPUYHBIE (PUTYPHI.
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ITonp30BaThHCSI TEOMETPUUECKUMH HOHSITUSIMH: PAaBEHCTBO (HUTYD,
CHUMMETPHUSL; UCIIOJIb30BAaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CUMME-
TpUEN: OCb CUMMETPUH, LIEHTP CUMMETPHUU.

HaxonuTe BEIWYMHBI YIVIOB U3MEPEHUEM C MOMOILBIO TPAaHCHOP-
TUpA, CTPOUTH YIJIbl 3aJaHHOW BEJIMYUHBI, MOJIB30BATHCS NPU
pelIeHun 3ajiay IrpajyCHOM MEpOM yTIJIOB; pacrio3HaBaTh Ha 4ep-
TEXax OCTPBIM, NPSIMOM, pa3BEPHYTHIA U TYINOH YIJIBL.

Beruucnare nuuHy JaomMaHOM, mepUMETp MHOTOYTOJbHHUKA, IOJIb-
30BaThCsI €AUHULIAMH U3MEPEHUs JUIUHBI, BBIpaXkaTh OJHU €U~
HUIBI U3MEPEHUS JUIMHBI Yepe3 JApyTrue.

Haxoautb, ncnoap3ysl 4epTEXHBIE UHCTPYMEHTBI, PACCTOSIHUS:
MEXIy ABYMSI TOUKAaMH, OT TOUKH JO MPSMOMU, JIUHY IIyTH Ha
KBaJIpaTHOM CETKe.

Beraucisate mromanas GUTryp, COCTaBICHHBIX U3 MIPSIMOYTOIBHU-
KOB, UCIIOJIb30BaTh pa30HueHNUE Ha NPSIMOYTOJILHUKH, Ha paBHBIC
GuUTypHI, TOCTpanBaHNUE N0 TPSAMOYTOJILHUKA; TTOJIH30BaTHCS OC-
HOBHBIMHU €JIMHULIAMHM H3MEPEHUs IIOLIAJIN; BbIpakaTb OJHHU
€IMHULbl U3MEPEHUS IUIOIAaAN Yepe3 ApyTHe.

PacrioznaBarp Ha MOJENsIX M W300paKCHUSIX ITHUPaMUIy, KOHYC,
LWJIMHAP, WCIIOJNIb30BaTh TEPMHHOJIOTHIO:  BEpIIWHA, pedpo,
rpaHb, OCHOBaHUE, pa3BEPTKa.

M3o6pakaTh Ha KJIeT4aTOM Oymare MpPsSMOYTOJbHBIN Iapaie-
jlenunen.

Beraucisite 00bEM TIPAMOYTOJIBHOTO TIapajuiesnernunena, Kyoa,
TIOJIB30BATHCSI OCHOBHBIMHU €JIMHUIIAMH U3MEPEHUST 00bEMa; BbI-
pakxaTh OHU SOWHUIIEI U3MEPCHUSI 0OBbEMa Yepes JIpyTHe.

Pemiate HecnoOXHbBIE 3a/laUyd Ha HAXOXKJIEHUE I'€OMETPUUYECKUX Be-
JIMYUH B NPAKTHUYECKUX CUTyaLUSX.
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o

TEMATMYECKOE NJIAHUPOBAHME YYEBHOIO KYPCA (MO FOAAM OBYYEHMA)
5 knacc (He meHee 170 u)

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcJjIo 4YacoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/JbI JeATe/JbHOCTH oﬁyqalonmxcu

Hartypa/ibHbIe
yucsa. lefdcTBus
C HaTypaJIbHBIMHA
4UCcJIaMUA

(43 4)

JlecaTuuHass cucTemMa CUHCIIe-
HUS. Psim HaTypajabHBIX YHCEIL.
Harypanesneii psa. Ywucino 0.
HarypanpHble uuncia Ha KOOp-
JuHaTHOU npsimoii. CpaBHeHUE,
OKpPYTJIEHHE HATyPaJIbHBIX YHCEI.

Apudmernueckue IeHCTBHUS C
HaTypalbHBIMU duciaaMu. CBOH-
CTBa HYJ IHIPpU CIOXCEHUU U
YMHOJKEHUH, CBOUCTBA €JUHUILIBI
npu  yMHOXeHuH. Ilepemectn-
TEJIbHOE U COYETATEIbHOE CBOM-
CTBA CJIOXKECHHUSI U YMHOXEHUS,
pacrpenenuTeIbHOe  CBOMCTBO
YMHOKEHHSI.

Jlenuresu u KpaTHBIE YUCIIa, pas-
JIO’KEHNE YHUCIAa Ha MHOKHUTEIIN.
Henenne ¢ octatkoM. [IpocTteie u
cocraBHbIe unciia. [Ipu3Haku Je-
numocTu Ha 2, 5, 10, 3, 9.

CreneHp ¢ HaTypaJIbHbBIM ITOKa-
3aTCICM.

YuTaTh, 3allUCLIBATH, C)ABHUBATh HaTypaJlbHbIC YNCIA;
npejaJjiaraTb U 06Cy>XJAaTh CINOCOGHI YIOPSIOYNBAHUS
YHCel.

H306pakaTh KOOPAMHATHYIO IIPSIMYI0, OTMeYaThb 4Hcia
TOUYKaMHU Ha KOOPJAMHATHOMN NpPsiMOI, HAXOAUThb KOOPJIH-
HaThl TOYKH.

HcciaepoBarh CBOMCTBA HATypaJbHOTO psiaa, yncen 0 u
1 npu CIOKEHUH U YMHOXKCHHUH.

Hcnosib30BaTh NMPaBHUJIO OKPYTJICHUS HATYpPaIbHBIX UU-
cel.

Bbino/iHATH apudMeTUYEeCKHe JeHCTBUS C HaTypallbHBI-
MH 9HCIIaMH, BBIYMC/IATh 3HAUEHHS YHCIOBBIX BBIpaXKe-
HUI cO CKOOKamMu U 6e3 CKOOOK.

3anucelBaTh NPOU3BEICHUE B BHJE CTENEHU, YUTATh
CTENeHH, MCMO0JIb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHHE,
roKasaTelib), BbIYUCJAATh 3HAYEHUSA CTEICHEH.
BhINOJIHATL NPUKUAKY U OLL€HKY 3HAauCHMI YUCIIOBBIX
BBIpAXXEHUH, IpeJJaraTb U NPpUMeHATh NPUEMBI NpoO-
BEPKM BBIYNCIICHUH.

Hcnoib30BaTh NPU BBIYUCJIEHHAX IEPEMECTHTEIBHOE U
COUYETATEIbHOE CBOMCTBA CJIOXKEHHUS U YMHOXKECHHsS, pac-
MpeleIuTeIbHOE CBOMCTBO yMHOXKeHUs; GpOPMY/IMPOBATh
M NPUMEHATb NpaBUJa 1peoOpa3oBaHUs YUCIOBBIX BbI-
pa)XKeHHH Ha OCHOBE CBOMCTB apHU(pMETHUECKUX JeHCTBUH.




LT

YucioBble BbIpaXEHUs; IHOPsI-
IOOK JIEHCTBUM.

PellieHre TEKCTOBBIX 3aja4 Ha
BCe apudmMeTHICCKUEe NCUCTBHSI,
Ha JIBWKEHUE U MOKYITKH

HccaepoBaTh 4nciIoBble 3aKOHOMEPHOCTH, BBIABUTATh U
06G0CHOBBIBATh I'UNoTe3bl, GOPMYyJIUPOBATHL 0606IEHUA
M BBIBOABI 110 pPe3yIbTaTaM IIPOBEIEHHOTO HUCCIICIOBAHUS.
dopmMyIMpOBaTh ompejeseHUA ACIHUTENs U KPaTHOTO,
Ha3bIBaTh JICIUTEIIN U KpaTHbIC YKCIla; pacno3HaBaTh
MIPOCTHIC M COCTABHBIC Yncia; GOpMyIMpOBaTh U NMpUMe-
HATh NPU3HAKU naeaumocTd Ha 2, 3,5, 9, 10; npuMeHATh
AJITOPUTM pPas3IOXKCHUSA 4YHWCJia Ha IMPOCTBIC MHOXHTCIIH,
HaXOJUTb OCTaTKH OT JICJICHUs W HEIOJHOE YacTHOE.
Pacno3sHaBaTh HCTHHHBIC U JIOXKHBIE BHICKAa3bBIBAHUS O
HaTypaJIbHBIX YHClIaX, IPUBOAUTH NMPUMePbI U KOHTp-
[PUMEPbI, CTPOUTh BbICKA3bIBAaHUA U OTPULAHUS BBI-
CKa3bIBaHUN O CBOMCTBAX HATypaJIbHBIX YHUCEI.
KoHcTpyupoBaTh MaTeMaTH4ecKHe MpeAJsIOKeHHUs C I10-
MOIIBIO CBA30K «H», UJIH», «ECIH..., TO...».

PemiaTh TeKkcTOBBIC 3aayu apUPMETHUECKUM CIIOCOOOM,
HMCIOJIb30BaTh 3aBMCUMOCTH MEX]y BeIHUYNHAMH (CKO-
POCTB, BpeMsI, PaCCTOSTHHE; [IeHa, KOJIMYECTBO, CTOUMOCTD
H 1p.): aHAJIM3UPOBATh U OCMBICJIUBATBL TEKCT 3aJadH,
nepedpopMyJIMPOBATH yCIOBUE, U3BJIEKATh HEOOXOIUMBIC
JlaHHbIC, YCTAHABJIMUBATH 3aBUCHMOCTH MEXIY BEJIHYMHA-
MH, CTPOMTBD JOTMYECKYIO I[EMOYKY PACCYKICHUN.
MogaenupoBaTh XOJ PEUICHHS 3aJauH C TIOMOIIBIO PH-
CYHKa, CXEeMBbI, TaOIUIIbI.

IIpuBOAUTH, pa36upaTh, OLEHUBATh Pa3INYHEIC pelle-
HUSI, 3aIIUCU PEIICHUN TEeKCTOBBIX 3a/ad.

KpuTudeckyu oneHUBATh IOJYUYCHHBIH pe3ysbTar, 0Cy-
INEeCTBJIATh CaMOKOHTPOJIb, IPOBEPSsi OTBET HA COOTBET-
CTBHE YCIIOBHIO, HAXOAHUTb OUINOKU.

PemaTp 3a7a4u ¢ MOMOIIBIO Tepebopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMHUTBHCA C UCTOPUEN pa3BUTHS apUPMETUKHU




8¢

IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

HarnsagHas reo-
MeTpus. JIuHuKU
Ha IVIOCKOCTH
(12 v)

Touka, mpsMasi, OTpPE30K, JIyd.
Jlomanas. Wi3mepeHue IIUHBI
OTpe3Ka, METPUUYECKUE €IUHUIIbI
uzMepeHus AauHbl. OKpyKHOCTh
U KpYT.

ITpakTtrueckas pabdora «Iloctpo-
€HHE y30pa U3 OKPYKHOCTEI».

VYron. IlpsaMoii, ocTpblii, Tynoi
u pa3BE€pHyThIN yriubsl. M3mepe-
HUE YIJIOB.

IIpakTnueckas padota «IlocTpo-
€HHE yIJIOB»

Pacno3HaBaTh Ha uepTexax, pUCYHKaxX, OMUCbIBATh, WC-
MOJIB3ysl TEPMHUHOJIOTHIO, 1 M306pakaTh C IOMOIIbIO
4epTEKHBIX HWHCTPYMEHTOB: TOYKY, INPSIMYIO, OTPE30K,
JIyd, yroJjl, JJOMaHyI0, OKPY>KHOCTb.

PacnosHaBaTh, NPUBOAMUTE NPUMEPbLI 00BEKTOB peab-
HOTO MHpa, HUMEImUX (GopMy H3YUYEHHBIX (GUTYp, OIe-
HUBATh UX JIMHEHHBIE pa3Mephl.

HMcnosib30BaTh NUHENHKY U TPAHCIIOPTUP KaK MHCTPYMEH-
TBI JUISI IOCTPOCHUSI U U3MEPCHHUS: U3MEPATH JJINHY OT-
pe3Ka, BEeTUINHY yIia; CTPOMTB OTPE30K 3aJaHHO JJTHUHEI,
YroJ, 3alJaHHOH BEJIMYMHbBI; OTKJIaAbIBATh LIUPKYJIEM paB-
HBIE OTPE3KH, CTPOMTh OKPY>KHOCTh 3aJJaHHOTO pajanyca.
HN306pakaTh KoH(DHUTypauuu reoMeTpUIeCKuX (GUTyp U3
OTPE3KOB, OKPY>KHOCTEM, UX 4YacTel Ha HEJIWHOBAHHON
W KJIeTuatoii Oymare; NpejJjaraThb, ONMCbIBAaTh U 06CYXK-
AaTh CIIOCOGBI, AJITOPUTMBI ITOCTPOCHUSI.
Pacno3HaBaTh U U306pakaTh Ha HEJITMHOBAHHOW U KJIET-
4yaTo Oymare mpsiIMOW, OCTpPBIH, TYyIMOH, pa3BEPHYTHIN
YIIIbl; CPABHUBATh YIJIBI.

BBIYMCIATH IITUHBI OTPE3KOB, JIOMAHBIX.

IloHUMaTh U UCINOJIL30BaTh IPU pelleHUH 3a/a4 3aBU-
CUMOCTH MEXIy eJAWHUIAMH METPUYECKOH CHCTEMBI
Mep; 3BHAKOMHUTBCSA C HEMETPHUYECKHUMH CHCTEMaMH Mep;
BbIpaXkaTh JJIMHY B Pa3lHYHBIX €IWHUIIAX H3MEPEHHS.
HccnepoBaTth ¢urypel u KOHQUIypaluu, HCIOJB3Ys
nu(pPOBBIE pecypchl




6¢

OGBLIKHOBEHHBIE
Apo6u
(48 4)

Hpo6s. IlpaBunbHBIe W Hempa-
BIJTbHBIC JIpoOU. OCHOBHOE CBOW-
cTBO Apodu. CpaBHeHUE ApOOCH.

CioxeHrue W BBIYNTAHHE OOBIK-
HOBEHHBIX ApoOeii. CMmemaHHas
Ipo6b. YMHOMXXCHHE U JCJICHUEC
OOBIKHOBEHHBIX JApoOei; B3amM-
HO-0OpaTHBIe ApOo0H.

Pemrenne TeKCTOBBIX 3adad, CoO-
nepxxamux apoou. OCHOBHEIC 3a-
Jla4u Ha ApOoOH.

ITpumenenne OykB AJIsT 3alMCH
MaTeMaTHYECKUX BBIPAXKEHUI U
NpeII0XKECHUN

MogaenupoBaThb B rpaduueckoii, npeaMeTHO# popme, ¢
IMOMOIIBI0O KOMIBIOTEpPA IIOHSTHS W CBOMCTBa, CBs3aH-
HBIC C OOBIKHOBEHHOU JIpOOBIO.

YuTaTh U 3alHUCbIBaTh, CPABHUBATb OOBIKHOBEHHBIC
Ipodu, mpejJiaraTh, 060CHOBBIBATDh U 06CY>K/JaTh CIOCO-
GBI YIOPSIIOYUBAHUS APOOCii.

HN306pakaTh OOBIKHOBEHHBIC APOOH TOYKAMH Ha KOOP-
IUHATHOH NPSIMO; MCHOJIb30BAaTh KOOPJIWHATHYIO Mpsi-
MYIO JUISI CPaBHEHUsS IpOOeH.

dopMy/IMPOBaTh, 3alIUCBIBATH C IOMOIbI0 GYKB OCHOB-
HO€ CBONCTBO OOBIKHOBEHHOH J1poOU; MCHOJIb30BaTh OC-
HOBHOE CBOMCTBO IpoOM ISl COKpamleHus! ApobOeit u mpu-
BeJCHHUSI IPOOM K HOBOMY 3HAaMEHATEIIO.
IIpeacTaB/AATh CMEUIAaHHYIO ApOOb B BUJC HENPAaBUIIb-
HOHM M BBIIENSATH IEJIYyI0 YacTh YHCJIa U3 HENPaBHIIBHOM
npoou.

BbINoJIHATL apudMeTUYeCcKUe AeMCTBUA C OOBIKHOBCH-
HBIMU IpOOSMI; IPUMEHATh CBOMCTBA apu(pMETHICCKUX
JNeUCTBUN Ul pallMOHAIM3alMK BBIUYMCICHUHN.
BBINOJ/IHATE NPUKHUJKY U OLL€HKY pe3yibTaTa BbIUNCIIE-
HUil; IpeAJjaraTbe ¥ NIPUMEHSATbh NPUEMBI NPOBEPKU BbHI-
YUCJICHUH.

I[IpoBOoAUTHL MHCC/IeAOBAHUA CBOICTB IpoOeid, onupasich
Ha YHUCJIOBBIE PKCIEPUMEHTHI (B TOM YHCIIE C MTOMOIILIO
KOMIBIOTEpA).

PacnosHaBaThk HCTHHHBIE U JOXXHBIE BBICKAa3bIBAHUS O
Ipo6six, IPUBOAMTL NPHUMePHlI U KOHTPIIPUMEpHI, CTPO-
UTb BbICKA3bIBAHUA U OTPUIIAHUS BHICKA3bIBAaHUIA.
PemaTe TexcToBBIE 3aaun, cCoAepIKaIIie IpOOHbBIE JaH-
HbIE€, U 3aJ1a4M Ha HAXOXXJEHHE YacTH IeJIOTO U IEI0TO0
110 €ro YacTH; BBISIBJAATH UX CXOACTBA M pa3/JIN4Ms.




0¢

IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSTEJbHOCTA 06YYaIOIUXCS

MoaenupoBaTh XOJ PEUICHHS 3aJauH C MOMOIIBIO PH-
CYHKa, CXE€MBbI, TaOIUIIbI.

I[IpuBOoAUTDH, pa36upaThb, OLLEHUBAThb pa3IUYHbBIC pelIe-
HUSI, 3alIUCH PEIICHUN TEKCTOBBIX 3aad.

KpuTHyeckm OoLeHUBAThb MOJYy4YCHHBIH pe3ylbTaT, OCY-
[IECTBJISITh CAMOKOHTPOJIb, MPOBEPSIsi OTBET HA COOTBET-
CTBUE YCJIOBHIO, HAXOAUTb OIINOKH.

3HAKOMHUTBCA C UCTOPUEH pa3BUTHS apUPMETUKN

Harnsauast
reoMeTpus.
MHOroyrojJbHUKUA
(10 4)

MHOTroyrojabHHUKH. YeTbIpéx-
YTIOJIBHUK, NpsAMOYTOJIbHUK,
KBaJapar.

ITpaktrueckas pabora «Iloctpo-
€HHE NMPAMOYTOJILHUKA C 3a/1aH-
HBIMU CTOPOHAaMH Ha HEJINHO-
BaHHOU Oymare».

TpeyronbHuK.

IImomans U nepuMeTp MpsiMo-
YTOJIbHUKAa U MHOTI'OYTOJIBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYIOJb-

HHUKOB, €IUHULIBI HW3MEPCHUSI
minomanu. Ilepumerp wMHOTO-
YTroJbHUKaA

OnuchIBaTh, HCNO0JIb3ys1 TEPMUHOJIOTHUIO, H306paXkaThb ¢
IIOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKHU, MOJe-
JIHpOBaTh U3 OyMaru MHOTOYTOJIBHUKH.

IpuBOAUTEL IPpUMePBI 00BEKTOB PEATBHOTO MHUPA, UMEIO-
mux (GpopmMy MHOTOYTOJIBHHUKA, MPSIMOYTOJIbHHUKA, KBa-
Jpata, TpeyrojibHUKa, OI€HUBATh UX JIMHEHHbBIE pa3MepbL.
BpI4MC/IATh: NEPUMETP TPEYTOIBHUKA, IPSIMOYTOIbBHU-
Ka, MHOTOYTOJIPHHKA; IJIOLIaJb IPSIMOYTIOJbHUKA, KBa-
npara.

HM306pakaTh OCTPOYTOJIbHBIC, IPSIMOYTOJIBHBIC U TYIIO-
YTOJIbHBIE TPEYTOJIbHUKU.

CTpoMTh Ha HEIMHOBAaHHOW M KJIETYAaTOH Oymare KBa-
IpaT U MPSAMOYTOJIBHUK C 3aJaHHBIMHU JUTMHAMH CTOPOH.
HccnepoBaTh CBOMCTBA NpsIMOYroJibHHKA, KBajgpaTa Imy-
TEM DKCIIEPUMEHTA, HAOJIIOSHUsI, U3MEPEHUSI, MOJICIIHU -
poBaHUsS; CpaBHHBATh CBOMCTBaA KBaJapara M INPsIMO-
YTOJIBHUKA.
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KoHcTpyupoBaTh MaTeMaTH4eCcKue MpeAJOKeHHUs C I0-
MOIIBIO CBSI30K «HEKOTOPBII», «It000i». Pacno3sHaBaTh
HCTUHHBIC W JIOXKHBIE BBICKA3bIBaHUSA O MHOI'OYTI'OJIBHU-
Kax, IPUBOJAUTb NPUMEPbI U KOHTPIIPUMEPHIL.
HcciepoBaTh 3aBUCUMOCTD IUJIOLIAAM KBaJpaTa OT JJIH-
HBI €T0 CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBaJAPAaTHON CETKH IS IOCTPO-
eHUs GUTyp; pa3éuBaTh IPSIMOYTOJILHUK Ha KBaJIpAaThl,
TPEYTrOJIbHUKH; COCTABJIATh (UTYpHl M3 KBaJaApaToB H
MPsIMOYTOJILHUKOB M HaXOJUTh MX ILIOIIAJb, pa3OouBaTh
¢urypsl Ha IPSIMOYTOJILHUKH M KBAJIPaThl U HAXOJIUTh
UX TUIOMIANb.

Bpipa)kaTh BeIMYUHY IUIOLIAJAU B Pa3IMYHBIX €JUHHULIAX
H3MEPEHUSI METPUICCKON CHCTEMBI Mep, IOHUMATh U MC-
N0Jib30BaTh 3aBUCHUMOCTHU MEXIy METPUUYECKUMU €IH-
HULIAMU MU3MEPEHUs IUIOIIaau.

3HAaKOMUTLCA C NpUMepaMM NPUMEHEHMs IUIouaau U
nmepuMeTpa B MpaKTUYECKHX cuTyanusx. PemaTtb 3aga-
4M 13 peasbHOW )KU3HU, IpeAJaraTh M 06CyKAaTh pas-
JINYHBIE CIOCOGHI pelIeHus 3aaad

JlecaTu4YHbIE
Apo6u
(38 u4)

Hecsatuunass 3anuch  apoOei.
CpaBHEHHE ICCATUYHBIX IPOOCH.

JleficTBUsL ¢ AECATUYHBIMHU JpPO-
O0ssmu. OKpyTJICHHE JASCSITHYHBIX
Ipobeit.

Pemmenue TekCTOBBIX 3aJa4, CO-
nepxamux npoou. OCHOBHEIE 3a-
naqu Ha Apoou

IIpeacTaBAATh JCSCATHUHYIO IpOOb B BHJE OOBIKHOBEH-
HOH, YUTATh U 3aNMChIBAaTh, CP)ABHUBATB [IECSATUYHBIC
Ipobu, mpeAJiaraTb, 060CHOBBIBATh U 0GCYKAATh CIIOCO-
GBI yHOPSIAOYMBAHUS JECITUYHBIX APOOESH.
HN3o06pakaThk necsTHYHBIE IpOOH TOYKAMU Ha KOOPIH-
HaTHOU IpsIMOH.

BBIABIATBL CXOACTBA M pa3IM4MsA mpaBuil apudmernde-
CKHX ﬂeﬁCTBHﬁ C HaTypaJIbHbBIMU 4YUCJIaMU U OCCATHUY-
HBIMH JAPOOSIMU, OOBSICHATH HX.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

BBINOJIHATE apupMeTHUEeCKHue NEeHCTBUSA C JECATHUHBI-
MU IpoOsMH; BBINOJHATh NPUKUAKY U OLL€HKY pe3yJib-
Tara BBIYUCICHHH.

IIpuMeHATh CBOMCTBA apU(METHUYCCKUX ACHCTBHH ISt
panroHaNN3alNN BEIYUCICHUH.

I[IpuMeHATE NpaBUJIO OKPYIJIEHUA [ECATUYHBIX NPOOEH.
IIpoBOoAUTL HCC/IeAOBAaHUA CBOWCTB JECATUUYHBIX JPO-
Oeli, onupasCch Ha YHCIOBBIE OJKCIHEPUMEHTH (B TOM
YHCIIe C TIOMOIIBI0 KOMIIbIOTEpa), BBIABUIaTh I'MNOTE3bl
W NPUBOJHUTH UX 0OOCHOBAHMUS.

Pacno3HaBaTh HCTHHHBIE U JIO)KHBIE BBICKA3LIBAHUS O
Ipo6six, IPUBOAMTL NPHUMepPbl U KOHTPIIPUMEpHI, CTPO-
UTb BbICKA3bIBAHUA U OTPUIIAHUS BBICKA3bIBAHUIA.
PemiaTek TexkcToBbI€ 3a7aun, coAepIKaliue JpOOHbIE JaH-
HbIE, U Ha HAXO0XJICHHUE YacCTH ILEJIOTO U ILEJI0T0 IO €ro
9acTH; BBIABJIAATh X CXOACTBA U Pa3/INYHUA.
MogaenupoBaTh XOJ PEUICHHS 3aJa4H C IOMOIIBIO PH-
CyHKa, cxembl, Tabnunsl. [IpuBoANTH, pazéupaTs, one-
HHUBATh pPa3INYHbIC PEIICHUs, 3aIIUCH PEIICHNH TeKCTO-
BBIX 3a/1ad4.

OnepupoBaTh JPOOHBIMHM YUCIAMH B PEAIbHBIX JKU3HEH-
HBIX CUTYaLHsIX.

KpuTH4YecKH OLleHMBATh IOIYy4YCHHBIH pe3ynbTaT, OCy-
IIECTBISAITH CAMOKOHTPOJIb, TPOBEPSST OTBET HA COOTBET-
CTBHE YCJIOBHIO, HAXOJUTh OIIMOKH.

3HAKOMUTBCA C UCTOPUEN pa3BUTUI apUPMETHKHU
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Harnsaauast
reoMeTpus.
Tena u purypsl
B IPOCTPaHCTBE

(94

Mmuororpanauku. M3o0OpaxkeHue
MHOI'OrpaHHUKOB. Moaenu mnpo-
CTPpaHCTBEHHBIX TEII.

IIpsimoyroyibHBIN napajieenu-
nen, kyo. PazBéprku kyOa u mma-
pannenenumnena.

ITpaktnueckass pabora «Pa3z-
BEPTKa KyOa».

O0béM kyOa, MOPAMOYTOJIBHOTO
napauiesienuneaa

Pacno3HaBaTh Ha 4YepTekaX, PHMCYHKaX, B OKpYKalo-
mieM MHpe TMpsSMOYroJbHBIM mapajulenenunes, Kyo,
MHOTOTPaHHHKH, OMMUCHIBATh, UCNOJIb3ys1 TEPMHUHOJIO-
rUl0, OLleHUBATh JUHEIHbIE pa3Mephl.

IIpuBOAMTE MpHUMeEPbl 00BEKTOB PEAILHOTO MHUpA, HMe-
oIMX GopMy MHOTOTPpaHHHUKA, MIPSMOYTOJIBHOIO Mapai-
nenenuiena, Kyoa.

HN306paxkaThk Ky0 Ha KjieT4aToil Oymare.

HccaepoBaTh cBOMCTBA Kyba, IPsIMOYTOJIBHOTO Iapai-
JIeJICNHITeJa, MHOTOTPAaHHUKOB, HCIIOJIB3YsI MOJICIIH.
Pacno3HaBaTh M M306paxkaTh pa3BEPTKH KyOa H napai-
nenenurnena. MoaeaupoBaTh Ky0 M mapajIeleNuIe] U3
Oymaru u IpodYHX MaTepHaOB, OOBACHATbL CHOCOG MoO-
JIeITNPOBAHUSI.

HaxoauThb n3MepeHHs, BBIYMCAATD IUIONIA/1b TOBEPXHO-
cTH; 00BEM KyOa, NpsIMOYTOJBHOTO Mapajuieseuneia;
HCCJIe0BaTh 3aBUCHUMOCTb 00bEMa Ky0a OT IJIMHBI €TO
pebpa, BBIABUTaTbh U 0G0CHOBBIBATh IUIIOTE3Y.
Ha6ioaaTh M NPOBOAMTH aHAJJOTHUM MEX]Y MOHITHIMU
IUIOIIAIM U 00BEMa, IepUMeTpa U TUIOMIA U TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JOXKHBIE BBICKAa3BIBAaHUS O
MHOTOTPAaHHHUKaX, IPUBOAMTL NPHUMePbI U KOHTPIIpUME-
pbl, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBa-
HUH.

PemiaThb 3apa4mM U3 peasbHOMN KU3HU

IloBTOpEHUE
M 000061eHue
(10 y)

IToBTOpEeHHE OCHOBHBIX MOHSATUH
H METOJ0B Kypca 5 kiacca, 0000-
LICHUE 3HAaHUI

BBIYMC/IATE 3HAYE€HUS BBIPAXKEHUN, COIEp)KalllUX HATY-
pajdbHBIC 4YHUCIA, OOBIKHOBCHHBIC H JACCATHYHBIC ,Z[p06I/I,
BBIMTOJHSATE MPEOOPa30OBaHUS YUCEIT.

BeIGUpaATh CHOCOG CpaBHEHUS YHCEN, BBIYUCICHHUI,
NPUMEHSATb CBOMCTBA apupMETHYSCKUX JIEUCTBUU s
pauroHann3aluy BBIYUCIECHUMN.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

OcymecTB/IATb CaMOKOHTPOJIb BbINOJIHAEMbIX JEHCTBUI
W CaMOIIPOBEPKY PE3yJIbTaTa BBIYNCICHUH.

PemaTh 3aja4yy u3 peaabHOU )KU3HYU, IPUMEHATL MaTe-
MaTHYeCKHe 3HAHMUA s pelIeHHs 3aaad U3 JIpPYyTHX
y4eOHBIX MpPEeAMETOB.

PemaTh 3aja4yM pas3sHbIMHM CHOCO6AaMH, CpPaBHUBAThb
CIOCOGBI pemieHus 3ajladyd, BbIGUPATh panMOHAJIbHBINA
crnoco6

6 knacc (He MmeHee 170 v)

HasBanue
pasjesia (TeMbl)
Kypca (4HcJI0 4acoB)

OcHOBHOE copeprKaHUe

OcHOBHBbIE BHU/JbI AeATE/IbHOCTHU 06yqalomnxc;1

HaTtypaJsibHble
4uc/Ia
(30 4)

Apudmerndeckue OeHCTBUS C
MHOTO3HA4YHBIMH  HATypaJIbHBI-
MM uuciaaMu. YHCIOBBIE BBIpa-
JKeHUsI, TMOPSIAOK JIeUCTBUHM, HC-
nonb30BaHUE CKOOOK. Oxpyrie-
HHME HATypalbHBIX YHCEIN.

Jlenurenu u KpaTHBIE 4YHCIIA;

HaAUOONBIIUN OOIMN AENUTEND U
HauMeHbllee o0Iee KpaTHoe.

BbinosiHATh apudmMeTHYeCcKHe AEHCTBUA C MHOTO3HA4-
HBIMW HaTypaJIbHbIMH YHUCJIaMH, HAXOAUTb 3HAYECHUA
YUCIIOBBIX BBIP@KEHHH €O CKOOKamMu M 0e3 CKoOOK; BBI-
9YHUCAATh 3HAYEeHHs BBIPAKCHHH, COAEPIKAMMNX CTETICHH.
BBINOJIHATE NIPUKUJKY U OLL€HKY 3Haue€HUH YHMCIIOBBIX
BbIpQXKEHUH, IPUMEHATh NPUEMBI NIPOBEPKH DPE3yJbTara.
Hcnoip30BaTh NPU BBIYUCIEHHUAX NEPEMECTHTENBHOE U
coYeTaTenbHOE CBOMCTBA CIOXKEHUS M YMHOXEHHS, pac-
MpeeTUTeNbHOE CBOWCTBO YMHOMKEHHUS OTHOCHUTEIHHO
CJIO)KEHUS, CBOMCTBAa apU(PMETHUYECKHUX JCHCTBHII.
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Pa3noskeHue uuciia Ha NpOCThIE
MHOXHUTENHU. JleIuMOCTh CyMMBI
u npousBeneHus. Jleienue c oc-
TaTKOM.

Pemmenne TeKCTOBBIX 3aga4d

HccnepoBaTh 4YHCIOBBICE 3aKOHOMEPHOCTH, MPOBOIUTH
YHCIIOBBIC DKCIIEPUMCHTHI, BbIABUraTh U 060CHOBBIBAThH
TUIOTE3bl.

®opMy/IMPOBATh ONpeJesIeHUS JCIUTEIIsI U KPaTHOTO,
HauOOJBIIEro OOIIEro AeIUTENISI U HAUMEHBIIET0 00IIEro
KpaTHOTO, IMPOCTOT0 U COCTABHOTO YHCEII; UCIIOJIH30BaTh
9TU MOHSATHUS MPHU PEIICHUH 3a/1ad.

[IpuMeHATh aJrOPUTMBbI BBIYUCICHHS HAHOOIBIIETO
o0miero JAeNuTeNsi U HAaUMEHBIIETO OOIIEero KpaTHOTO
IBYX YHCEJI, aJITOPUTM pa30KEHHUsI YHCIIa Ha IMPOCTHIC
MHOKHUTEIH.

HccaepoBaTsb ycioBus 1eaIuMocTH Ha 4 u 6.
HccnepgoBaTh, 06CcykAaTh, GopMyIMpoBaTh U 06G0CHO-
BbIBaThb BBIBO/J O '-IéTHOCTI/I CyMMbl, l'[pOl/ISBe)leHl/lﬂ: }IByX
4ETHBIX YHCEJ, ABYX HEUYETHBIX YHCIE, YETHOTO U HEYET-
HOI'O YHCEII.

HccnepoBaTh CBOMCTBA ACIMMOCTH CYMMbI U NPOU3BE-
JICHUST YHCEI.

IIpyBOAMTE MpHUMEPHI YuCeN C 33JaHHBIMU CBOWCTBaMH,
pacno3HaBaTh BEpPHble U HeBEpPHbI€ YTBEPXKJICHUS O
CBOIICTBaxX 4YHcell, ONPOBepPraTb HEBEPHBIC YTBEPIKICHHS
C MOMOUIBIO KOHTPIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKHe NpeAsI0KeHUs C 10-
MOIIBIO CBSI30K «H», «HJIH», «ECIH..., TO...».

PewiaTh TEKCTOBBIC 3aJa4Hd, BKIIIOYAIOIIAC TOHATHS JI€-
JIUMOCTH, apU(PMETHYECKUM CHOCOOOM, HCMIOJIb30BaTh
rnepedop BceX BO3ZMOXKHBIX BapHaHTOB.
MoaeMpoBaTh XOJ PCIICHUS 3aJla4d C ITOMOIIBIO pH-
CYHKa, CXEMBbI, TaOIUIIBI.

I[IpuBOAUTL, pa36upaThb, OLLl€HUBATh Pa3IudYHbBIC pelie-
HHsI, 3allUCU PCIICHUI TEKCTOBBIX 3ajad.




9¢

IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

KpuUTH4YeCKH OL€HUBATH IOJIYYCHHBIA PE3yJIbTAT, HAXO-
IUTHh OLWIMOKM, OCYLIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIA
OTBET Ha COOTBETCTBHUE YCJIOBUIO

HarnsagHas IlepriennuKkysipHble  OpsIMBbIC. PacnosHaBaTk Ha yepTexax, pUCYHKaxX CIydad B3auM-
reomMeTpus. ITapanmenbHbIE TPsIMBIE. HOTO PACIIOJIOXKEHHUS ABYX MPSIMBIX.
IIpsAMbIe HA PacCTOSIHIE MKy ABYMS TOU- H3o6paxkaThb COMOILbI0 ‘l?pTé)KHl:IX MHCTPYMEHTOB Ha
MJI0CKOCTH KAMH, OT TOUKH 10 MPAMOG, JUTH- HEJIMHOBAHHOM M KJIETYaTOW OyMare JBe IepeceKaron-
(7 9) Ha IIyTH Ha KBAIPATHOM CeTKe. ecst MpAMBIC, BE MApALICTLHBIE TIPSMBIE, CTPOUTE IPsi-
MYIO, IEPIEHINKYISPHYIO JaHHOM.
IMpumeps! MpsSMBIX B MPOCTPaH- [IpuBOAMTE NMpUMepbl NapauIeIbHOCTU U HEPHEHIUKY-
CTBC JIIPHOCTHU IPSAMBIX B IPOCTPAHCTBE.
PacnosHaBaTh B MHOTOYTOJIbHHKAX NMEPIEHANKYISIPHBIE
U napajuiedbHble cTOpoHbl. U306pakaTh MHOTOYTOJIb-
HHUKHU C MapaJIeabHBIMU, IIEPIESHIUKYISIPHBIMA CTOPO-
HaMH.
HaxoauTe paccrosHUe MEXIy AByMs TOUYKaMHU, OT TOY-
KH 10 TIPSIMOM, JUIMHY ITyTH Ha KBaJpaTHOH CETKEe, B TOM
9HCIIe UCIOJNB3Ys NU(POBBIE PECYPCHI
Jpo6u OOBIKHOBEHHAsI APOOb, OCHOBHOE CpaBHUBaTh M YNOPAAOYHUBATH IpoOH, BBIGUPATh CIO-
(32 4) CBOHCTBO JIpoOM, COKpalleHue €06 cpaBHCHHS JpOOEH.

npoGeii. CpaBHEHHE U yHOPSA0-
4yuBaHUE ApoOei.

JlecsaTnaHbIe IpOOH U MeTpHUUe-
cKasi cucTemMa Mep.

I[IpeacTaB/IATH NeCATUYHBIC APOOU B BUIE OOBIKHOBEH-
HBIX ApoOeit u OOBIKHOBEHHBIE B BHUJIE JECATUYHLIX, MC-
NMO0JIb30BaTh 3KBHBaJIeHTHbIE NpeACTaBJIEeHHs J[POOHBIX
HUCCII IPHU UX CPABHCHUU, IIPHU BBIYUCIICHUAX.




LE

Apudmernueckue JeHCTBHS C
OOBIKHOBEHHBIMH M J€CSTUYHBI-
MH JAPOOSMHU.

OtHouleHue. JleieHHe B JTaHHOM
OoTHOIIEHUHU. Macmral, mponop-
sl

ITonsitTue mnpounenrta. Beruucne-
HHUE IPOLEHTAa OT BEJIUYUHBI U
BEJIMYUHBI TTO €€ MPOLEHTY.

Penrenue TEKCTOBEIX 3ajad, CO-
nep Kamux ApoOH U MPOLICHTHI.

ITpakTuueckast padora «OTHO-
IIEHUE NJIUHBI OKPY>XHOCTH K €&
auamMeTpy»

Hcnosb30BaTh JeCATHYHBIC APOOU NpH IpeoOpa3oBaHUH
BEJIMYMH B METPUYECKOM CHCTEME Mep.

BeIno/IHATE apudMeTHYECKHE AEHCTBHUA C OOBIKHOBCH-
HBIMH M JECSITHYHBIMU JIPOOSIMU.

BeIYMC/IATh 3HAaYCHUS BEIPAXKCHHH, COIEp KalNuX OObIK-
HOBEHHBIC M JECATHYHBIC APOOH, BHIIOJHATH Ipeobpa-
30BaHus apobeii, BBIGUPATh CHOCOG, MNPUMEHATh CBOM-
cTBa apu(pMeTHIECKUX ACHCTBUH IS pallMOHATN3AINH
BBIYHCJIEHU.

CoCTaBJIATB OTHOLIEHHS U IPOIOPILINH, HAXOAUTD OTHOIIIE-
HHUE BEJIMYUH, JSJIUTh BEJINYNHY B JaHHOM OTHOIICHUH.
HaxoauTh 3KCnepUMMeHTa/JIbHbIM NYTEM OTHOIIEHHE
JUTMHBI OKPY>KHOCTH K €€ THaMeTpy.
HHTepnpeTupoBaTh MacmTad Kak OTHOIICHUE BEIHYHH,
HaXoAUThb MaCLLlTa6 mj1aHa, KapThl U BBIYHUCIIATL pacCTo-
SIHUSI, UCITOJIB3YsI MaciTal.

OGBSACHATD, UTO TAKOE IIPOICHT, YIOTPEOISITE 000POTHI
pedn co CIOBOM «IPOIEHT». BbIpakaTh MpOIEHTH B
JIpoOsiX 1 ApoOU B MPOIEHTAX, OTHOLIEHNE ABYX BEJIUYUH
B IIPOIICHTAX.

BBIYMCIATH MPOIEHT OT YKCIIA U YHUCIIO MO €T0 MPOIEHTY.
OKpyr/iasTh IpoOU W MPOIEHTHI, HAXOIUTh MPUOIIHKe-
HUST 9UCEeIL.

PemiaTe 3asa4yM Ha 4acTH, MPOIEHTHI, IPOMOPIUH, HA
HaxoXXJaeHne ApoOu (IIPOIleHTa) OT BEIIMYUHBI U BEIUIH-
Hbl 0 €€ npodu (MpoLeHTy), Apodu (mpoleHTa), KOTo-
pBIH cocTaBiseT oAHA BeaudyuHa OT Apyroil. IIpuBoAUTS,
pa3éupaTh, OLEeHUBATh Pa3JIMYHbIC PCLICHHUS, 3alIUCH
peUIeHU TEeKCTOBBIX 3a1a4.

H3BiexkaTs MHGOPMANMIO U3 TaOIUIl U JUArpaMM, HH-
TEepPIPETUPOBATH TAOIWYHBIE JAaHHBIEC, ONMPEAEIsITh Hau-
GonbIlee U HAaUMEHbIIIEE U3 MPEACTABICHHBIX TaHHBIX
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

Harnsaauast
reoMeTpus.
CumMeTpuAa
(6 1)

OceBast cumMmeTpusi. LlenTpans-
Hasi CHMMETpHUsI.

TToctpoenue CUMMETPHUYHBIX
duryp.

TlpakTtuueckas padbora «OceBast
CUMMETPUSI.

CI/IMMCTpI/IH B IIPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax v U300pakeHUs X, U306pa-
’KaTh OT PyKH, CTPOUTh C IOMOIIBIO HHCTPYMEHTOB (hH-
rypy (OTpe3oK, JIOMaHyl0, TPEYTOJbHUK, HPSIMOYTOJIb-
HHUK, OKPY>XHOCTB), CHMMETPUYHYIO IaHHOW OTHOCH-
TEJIBHO NPsIMOM, TOYKH.

HaxoauTh mpuMepbl CUMMETPUU B OKPY>KaIOIIEM MUpE.
MoaesimpoBaTh u3 Oymaru ase GUrypsl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MpsAMOI; KOHCTPYHMpOBaATh TIcoMeTpUye-
cKkue KOH(pHUTYpAIuH, UCIIOB3Ys CBOWCTBO CHMMETPHH,
B TOM YHCJI€ C MTOMOIIBIO IHU(PPOBBIX PECYPCOB.
HccnenoBaTh cBOWCTBA M3YUYCHHBIX QUTYD, CBSI3aHHbBIC
C CHMMeTpHeﬁ, HCIIOJIB3Ysl 3KCIIECPUMEHT, Ha6J‘IIOZ[eHI/Ie,
MOOCIUPOBAHUC.

OG6GO0CHOBBIBATH, ONIPOBEPraTh C IOMOLILIO KOHTPIPUME-
POB YTBEPXKJEHUS O CUMMETpHUH QUryp

BrIpaxxeHus
¢ 6yKBaMH
(6 1)

IIpumenenne OykB AJIst 3alucu
MaTeMaTHYECKUX BBIpaXXEHUU U
npennoxeHu. bykBeHHBbIE BbI-
pakeHUss U YHUCIJIOBBIE IOJCTa-
HOBKU.

BykBennsie paBeHCTBa, HaXOX-
JIeHHE HEU3BECTHOTO KOMITOHEHTA.
DopMmybl

Hcnosb3oBaTh GYKBBI [Jis1 0003HAYCHHS YUCEI, [IPH
3arIMcy MaTrTeMaTH4YCCKHX yTBep)KJIeHPIﬁ, COCTaBJIATH
6yKBeHHBIe BbIpa’>X€HUs IO YCJIIOBHUIO 3ada'vU.
HccneaoBaTh HECI0XHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HUCIIOJIB30BaATh 6yKBLI JJIsA UX 3aIlUCH.

BBIYHCIATE 4YHCIOBOE 3HAYCHHE OYKBEHHOTO BBIpaXKE-
HHUS TIPU 3aJaHHBIX 3HAYCHUAX 6yKB

3anuceiBaTh POPMYyJIBI: IEpUMETPa U ILIOLIATU IPSMO-
YTroJibHHKa, KBaJpara; AJIHUHbI OKPYXHOCTH, IJIOIIaAn
KpyTa; BINOJHATB BBIYUCAEHHS 110 3TUM QopMyJiaM.
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CocTaBjATh (POPMYJIBI, BBIPAKAIOIIHNE 3aBUCUMOCTH
MEXy BEJIMYHHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHHE; Lie-
Ha, KOJINYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, Bpe-
Msi, 00bEM pabOThI; BBINOJHSATH BBIYHUCICHHS 10 DTHUM
bopmymam.

HaxoauTh Hen3BECTHBIH KOMIIOHEHT apu(pMETHIECKOTO
neUcTBUS

Harnaanasa
reoMeTpusl.
durypsi

Ha IJIOCKOCTH
(14 4)

YeTbIpEXYTOJIBHUK, IPUMEPHI
4eThIPEXYTOJIBHUKOB. [Ipsimo-
YIOJBbHHUK, KBaapaT: CBOMCTBa
CTOPOH, YIJIOB, JUAaroOHajIeH.

WN3mepenune yrimos. Bunael tpe-
YTOJIBHUKOB.

IlepumMerp  MHOIOyroJibHHUKA.
ITnomane ¢urypel. Dopmynsbr
nepuMeTpa U MIOMAAU MPsIMO-
yronbHUKa. [IpubnrmxénHoe n3-
MepeHue miomanu Guryp.

ITpaktuueckass padora «Ilmo-
magap Kpyra»

HN306pakaThk Ha HEIIMHOBAHHOW M KJIeTU4aTOHW Oymare c
HCIIOJIb30BAHUEM HYEPTEKHBIX HHCTPYMEHTOB UYETHIPEX-
YTOJIBHUKH C 33JaHHBIMH CBOICTBAMHM: C MapaiiaelbHBbI-
MH, NEPICHINKYJISPHBIMH, PaBHBIMH CTOPOHAMH, IIPsi-
MBIMH yTJIAaMH U Jp., PaBHOOEAPEHHBIH TPEyroJIbHUK.
Ipeasarath U 06GCYXKJAaTh CHOCOGHI, AJrOPUTMbI I10-
CTPOEHHSI.

HccinenoBaTh, UCIIONB3Ys SKCIEPUMEHT, HaOIIOACHNE,
MOJIeJIMpOBaHNe, CBOMCTBA NpsIMOYTroJbHUKA, KBaapaTa,
pa36uBaTh Ha TpeyroibHUKH. O GOCHOBBIBAThL, ONpPOBEP-
raTh C MOMOIIBIO0 KOHTPIPUMEPOB YTBEPKIACHUS O MPs-
MOYTOJIbHHKE, KBaJpaTe, paclo3HaBaTh BEpHbIEC U He-
BEpHBIC YTBEPIKICHUSI.

H3MepsaTh U CTPOUTD C IIOMOINBIO TPAHCIOPTHPA YTIIBL, B
TOM 4YHCJIE B MHOTOYTOJIbHUKE, CPABHUBAThL YIJbI; pac-
NOo3HaBaThb OCTpHIC, NMPSIMbIC, Tylble, pa3BEPHYTHIC YTIJIbI.
Pacno3HaBaTh, M3006pakaTh OCTPOYTOJIBHBIH, IMPSIMO-
YTONBHBIA, TYNOYTOJBHBIA, paBHOOEIPEHHBINH, paBHO-
CTOPOHHHII TPEYTONBHUKH.

BBIYUCAATh NEpUMETP MHOTOYTOJBHHKA, IUIOMATb MHO-
TOyroJbHUKA pa30HeHHeM Ha NPSMOYTOJbHUKH, Ha paB-
HBIE (QUTYPHI, UCTIOIB30BaTh METPUUYSCKHUE €AUHUIBI U3-
MEpEeHUs NIUHBI U TIIOIIAIH.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

Hcnosb30BaTh NPUG/IMKEHHOE M3MepeHMe JIUH U I1I0-
manae Ha kierdyatoi Oymare, MpUOIMKEHHOE HU3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOIIAaN KpyTra

I[Mo1oKuUTE/NIBHBIE
U OTpULATe/IbHbIE
qucja

(40 4)

Ilenbie uucna. Moayibs uywucla,
reoMeTpuYecKasi HWHTepHpeTra-
st MoayJisi. HucioBble TipoMe-
JKYTKH.

ITomoxuTenbHbBIE U OoTpUUuaTEIb-
Heie yuciia. CpaBHEHUE MOJI0XKH-
TEJIBHBIX U OTPULIATEIBHBIX YH-
cen. Apudmernyeckne aeiCTBUS
C MOJIOKHUTEILHBIMH U OTpHIIA-
TEJILHBIMHA YHCIIAMU.

Pemmenne TeKCTOBBIX 3aga4d

I[IpuBOAMTHL NMpUMeEPHbI UCIOJBb30BaHUS B pCAIbHOU KU3-
HH TOJIOKUTEIBHBIX W OTPHUIIATEIBHBIX UHCEIL.
HN306pa>kaThk Ieible Yrciia, ITOJIOKUTEIbHBIE U OTPHIIA-
TeJIbHbIE UMCcia TOYKaMHU Ha YMCIOBOM NpsiMOil, UCNIOJIb-
30BaTh YHUCJIOBYIO MPSIMYIO I/ CPAaBHEHUS YHCEIl.
[IpuMeHATH NpaBUJja CpaBHEHUS, yHOPAJLOYUBATh Lic-
JbIe YHCIIa; HAXOAUTh MOAYJb UHCIA.

PopmMyIMpOBaTh NpaBUJIa BBIYHUCIECHUS C MOT0XKHUTENb-
HBIMHU U OTPULIATEJIBHBIMU YHUCIaMHU, HAXOAUTH 3Ha4de-
HUS 4YHCIOBBIX BBIPAXKCHUM, coaepKallUX AeHCTBUA
C TIOJIOKUTENBHBIMUA U OTPHUIATEIbHBIMHU YHUCIAMH.
IIpuMeHATHL CBOWCTBA CIOXEHUS U YMHOXCHUS JUIA
npeoOpa3oBaHusl CYMM M IPOU3BEIACHUI

IIpeacraBieHue
JAAHHBIX
(64)

IIpsaMmoyromnpHas cucrema Koop-
auHaT Ha miaockoctu. Koopauna-
THI TOYKHU Ha MJIOCKOCTH, abcIuc-
ca U OpJAMHAaTAa.

CronbuaTele W KpYTOBBIE Jua-
rpaMMBbl.

ITpakTrueckas pabora «IlocTpo-
€HHE JuarpamMmm».

OGBACHATh M WJIIOCTPUPOBATh NMOHSATHE TPSMOYIOJb-
HOH CHCTEMBl KOOPAMHAT Ha IIJIOCKOCTH, HCIIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOUThL Ha KOOPAWHATHON MIOCKOCTHU
TOYKH U QUTYPBHI 110 3aJaHHBIM KOOpJANHATaM, HAXOAUTh
KOOPAUHATHI TOYEK.

YurtaTh cros0Ouarele U KPYTOBblE  JAUArpaMMbl;
MHTEepNpeTUPOBaTh JaHHEIC; CTPOUTh CTOJIOUYATEHIE qHUa-
TpaMMEI.
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Pemmenue TekCTOBBIX 3aJa4, CO-
Nep Kalux JTaHHBIC, ITPEeACTaB-
JICHHBIC B TAONHIIAX M HA AHa-
rpamMmmax

Hcnonb3oBaTh MHPOPMALMIO, IPEACTABICHHYIO B Ta-
Onunax, Ha AuarpamMmax JJis pelIeHHUs] TEeKCTOBBIX 3ajad
M 3a71a4 U3 pealbHOMN JKU3HU

Harnaagnasa
reoMeTpus.
durypsi

B IPOCTPaHCTBE
(9 4)

IIpssmoyronbHBIN Napaiienenu-
nen, Ky0, mpusma, mHUpamMuia,
KOHYC, LMJIMHAP, map u chepa.
N3ob6pakenne npoOCTpaHCTBEH-
HBIX Guryp. [Ipumepsr pa3Bép-
TOK MHOTI'OIPAaHHUKOB, IIWJIMH-
Ipa 1 KOHyca.

IIpaktnyeckas pabora «Co3na-
HHME Mojelell IPOCTPAHCTBEH-
HBIX QUTYDP».

ITonsitue 06bEMA; SIAUHHUIIBI H3-
mepeHust 00bpéma. O0BEM mpsiMo-
YTrOJBbHOI'O IMapajulesienunena,
KyOa, popmysbel 06bEMa

Pacno3HaBaThk Ha 4YepTekax, PUCYHKax, OMUCBIBATh IIH-
pamMuay, npusMy, HUJIUHIP, KOHYC, I1ap, U306pakaTh
UX OT PyKH, MOJAe/JIMpPOBaTh u3 Oymarw, IUIacTHUIIHHA,
npoBoioky U 1ap. [[pUBOAUTE NMpHUMepPbl 00BEKTOB OKpY-
JKAIOIIEr0 MHpPa, UMEIHUX (GOPMBI Ha3BaHHBIX TeIl.
Hcnosp30BaTh TEPMUHOJIOTHMIO: BeplIMHA, pedpo, IpaHb,
OCHOBaHHE, BBICOTA, paalyC M IHaMeETp, pa3BEPTKa.
H3y4aTh, uCMomb3ys SKCHEPUMEHT, HAONIONEHHE, MU3Me-
peHHe, MOAENHPOBAHHE, B TOM YHCIE KOMIIBIOTEPHOE, U
ONMChIBAaTh CBOMCTBA Ha3BaHHBIX Tell, BBISABJIATD CXOJ -
CTBAa M Pa3JIMYMA: MEXIYy NUPAMUION U NPU3MOIL; MEX-
Iy HUIUHIPOM, KOHYCOM M IIapOM.

Pacno3sHaBaTh pa3BEPTKH mNapajjienenunena, Kyoa,
MPHU3MBI, MUPAMUABI, KOHYCa, IIUINHAPa; KOHCTPYHUPO-
BaThb JaHHBIC TeJla U3 Pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.
Co3paBaTh MOAEJIM NIPOCTPAHCTBEHHBIX GUryp (u3 Oyma-
TH, TPOBOJIOKH, TNIACTHJINHA U JIP.)

H3MepAaTh HA MOJeJISX: JUIMHBI pEOEep MHOTOTPAaHHUKOB,
JHaMeTp Iapa.

BeiBoauTE PpopMys1y 00bEMa IPSIMOYTOIBHOTO Mapajuie-
JIeTIHTIe 1a.

BeruucaaTbh no ¢opmMmys1aM: 00bEM NPSIMOYTOJIBHOTO -
pamienenunena, Ky0a; MCIOJIB30BaTh SIMHUIEI U3Mepe-
HUSL 00bEMaA; BBIYUCAATD O00BEMBI TEJ, COCTABICHHBIX M3
KyOOB, napajuiesieuIe0B; pemaTh 3aJ4a4M C peajbHbI-
MU JaHHBIMU
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IIpodoiceHue

HasBanue
pa3pena (Tembl) OcHOBHOE cojep)KaHUe OCHOBHbIE BHU/ABI JeATEJTbHOCTH 06y4alIMXCcs
Kypca (4HMc/io 4acoB)

IloBTOpEHUe, IloBTOpEeHNE OCHOBHBIX HOHSITUN BbIYHMC/IATB 3HaUE€HUS BBIPpAXKEHUH, COJlep)KallluX HaTy-
0600611eHMe, 1 METOJ0B KypcoB 5 u 6 kitaccos, panbHBIE, I€dble, MOJOKUTEIbHBIE U OTPUIIATEIbHBIE
CUCTeMaTUu3anusa 00001IeHe U CUCTEMATHU3ALMUSI 4qucia, OObBIKHOBEHHBIC U JAECATHYHBIC APOOU, BBHIIOJI-
(20 4) 3HAHUU HSATHh IPEeoO0pa30oBaHUsI YHCEN U BBIPAXKESHHUH.

BeIGUpaTh CNOCOG CpaBHEHHUs YHCEN, BBIYHCICHUH,
NPUMEHATbh CBOMCTBA apudMeTHYeCKUX IeHCTBUH I
panyvoHaIN3al U BBIYUCIICHUH.

PewmaTb 3aa4u 13 peaibHOM K1U3HU, IPUMEHATH MaTe-
MaTUYeCKHe 3HAaHUA U1 PEIICHUs 3aJad M3 JPYrux
MIPEIMETOB.

Pematpb 3aja4yu pa3HbIMHU CIIOCO6aMHU, CPAaBHUBATD, BbI-
6UpaTh CHOCOGHI pelIeHUs 3aJa4yu.

Ocy1iecTBIATh CAMOKOHTPOJIb BBINOJHIEMBIX ACHCTBUM
M CaMOIIPOBEPKY pe3yiabTaTa BEIYUCIECHUMN

IIpu paszpaboTke paboueil porpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUM JOJKHBI OBbITh YUTSHBI BO3MOXK-
HOCTH HCTIOJB30BaHUS DJIEKTPOHHBIX (ITU(PPOBBIX) 00pa30BATEIILHBIX PECYPCOB, SIBISIONIUXCS YI4€OHO-METO-
JAUYECKUMH MaTepuaiiaMu (MyJIbTHMEIUIHBIE IIPOTPaMMBbl, 3JEKTPOHHbIC YYEOHUKH M 33Ja4HUKH, DJICK-
TPOHHBIE OMOJIMOTEKH, BUPTyalbHbIE J1a0OpaTOPUH, UT'POBBIE MPOrPaMMBI, KOJUICKIIUH HU(PPOBBIX 00pa3o-
BaTCJIbHBIX peCprOB), HUCITOJIBb3YEMbIMU J1JIA O6yT-IeHI/Iﬂ 1 BOCIIUTAHUA PA3JIMYHBIX TPYIII HOJ'H)SOBaTeJ'IeI‘/'I,
OPEACTABIICHHBIMU B JICKTPOHHOM (LIM(POBOM) BUAE U PCATU3YIONIMMU AUAAKTUYECKUE Bo3MOKHOCTH VKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 0Opa3oBaHUU.



NMPUMEPHAS PABO4YAA NPOrPAMMA
YYEBHOI'O KYPCA «ANITEBPA». 7+9 KNACChHI

LEN U3YHEHMA YHEBHOI O KYPCA

AJre6pa sIBJIsIeTCS OJIHUM M3 ONIOPHBIX KyPCOB OCHOBHOM IIKOJIBI:
OHa oOecrieynBaeT U3y4eHue APYyrux JUCHUILINH, KaK €CTECTBEHHO -
HAy4YHOI'O, TAK U TYMaHUTApPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO
JUTSI TIPOJOJDKEHUsI 00Opa30BaHMs U B MOBCEIHEBHOW >KU3HU. Pa3Bu-
THE y OOy4aloIIMXCsl HAYYHBIX IPEJCTABICHUH O IMPOUCXOKICHUH
W CYIIHOCTH aireOpandecKkux aOCTpaKLMi, CIIoco0e OTpaKeHHUs
MaTeMaTHYEeCKOH HayKOU SIBJICHUH W IIPOIIECCOB B IIPUPOJAE U obIIe-
CTBE, POJIM MaTEeMaTHYECKOrO MOJICJIIMPOBAHWSI B HAYYHOM ITO3Ha-
HUHU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTI'O MHUPO-
BO33PEHUSI U KAaYECTB MBIIUICHUS, HEOOXOMMBIX I afanTalny B
COBpEeMEHHOM IU(ppOBOM ob1IecTBe. V3yueHnune anredpbl eCTECTBEH -
HBIM 00pa3oM OoOecIieYnBaceT pPa3BUTHE YMEHUS HAOII0aaTh, CpaBHU-
BaTh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYEeT KPUTHYHOCTH MBIIIIJIC-
HUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEH-
CTBHUS W BBIBOJBI, (popMynnpoBaThk yTBepkaeHUs. OcBOEHHUE Kypca
anrebppl oOecnieynBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUST o0yda-
FOIIUXCSI: OHU MCHOJIB3YIOT NEAyKTHBHBIE W WHIYKTHBHBIE pac-
Cy’KICcHUs, 000OIICHUE U KOHKPETU3AIIHIO, a0CTparupoBaHUe U aHa-
noruto. OOydeHue anrebpe TmpeanosiaraeT 3HAYUTEIBHBIN 00BEM
CaMOCTOSITEJIBHOM ASSITEIbHOCTH O0YyYaroIINXCsl, [IOOTOMY CaMOCTO-
SITEJILHOE pPElIeHUE 3a71a4 €CTECTBEHHBIM 00pa3oM SIBJISISTCS peaiu-
3anueil NesiTeIbHOCTHOIO MPUHIINNA OOyYCHUs.

B cTpykType nporpamMmbl ydeOHOro Kypca «AJredpa» OCHOBHOM
[IKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COAEPIKATEIILHO-METOINYECKHUE
JquHuU: «Hucna U BBIYUCICHUSY, «AJITeOpanyuecKUe BBIPAKCHUS;
«YpaBHEHUsI U HepaBeHCTBa»; «PyHkuun». Kaxmas u3 3THX CO-
JIep>KaTeIIbHO-METOAUYECKUX JIMHUM Pa3BUBACTCA Ha IMPOTSHKECHUU
TpEX JIET N3YYECHUs Kypca, €CTECTBEHHBIM O0Opa3oM IleperuieTasch 1
B3aNMOJICHCTBYSI C IPYTUMHU €0 JUHUSIMU. B Xoae n3ydeHus Kkypca
00y4JarommMMcsl TPUXOINTCS JIOTHYECKH pacCy/1aTh, UCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBsI3M ¢ 3TUM I11eiecoo0pa3Ho
BKJIIOUUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, NMPOHU3BIBA-
FOIIIE€ BCE OCHOBHBIC pa3Aeiibl MAaTEMaTHUECKOrOo OOpa3oBaHUS U
CIIOCOOCTBYIOIIIME OBJIAJICHHUIO OOYyYarOIIMMHUCS OCHOB YHHBEPCAJIb-
HOI'0 MaTeMaTHYECKOI'o si3blKa. TakuM 0O0pa3oM, MOXXHO yTBEpPXK-
[aTh, 9TO COACPIKATEIBHONW M CTPYKTYPHOM OCOOEHHOCTHIO Kypca
«AnreOpa» sIBJISIETCSI €0 HHTEIrPUPOBAHHBIN XapaKTep.
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Coneprkanve JUHNN «Huciaa ¥ BBIYUCIICHUSD CITY>KUT OCHOBON
JUTSL JaJIbHEWIIEro M3Y4eHUs] MaTeMaTHKH, CITOCOOCTBYEST pa3BUTHIO
y 00y4Yarommxcsl JIOTHYECKOr0 MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS
MOJIB30BATHCS AITOPUTMaMH, a TaK)Ke NPHOOPETSHHUIO MpaKTHYe-
CKHX HaBBIKOB, HECOOXOIMUMBIX JUISI IIOBCETHEBHOW KU3HH. PasBurtne
MOHSITHS O YHUCJIE B OCHOBHOM IIKOJIE CBA3aHO C PAllHOHAJIBHBIMH U
WppaLMOHAIILHBIMA YHCJIAMH, (POPMHUPOBAHHUEM NPEIACTABICHUN O
JEUCTBUTEIILHOM YHCJIe. 3aBepLICHUE OCBOCHUS YHCIIOBOM JIMHUHU
OTHECEHO K CTapIlleMy 3BEHY OOIIero oopa3soBaHus.

Coneprxanue AByX alreOpandecKux JIMHUNH — «AJredpanyeckne
BBIPKCHUS» U «YPpaBHEHHSI 1 HEPABEHCTBa» CIIOCOOCTBYET (hOpMH -
pOBaHHIO y OOyYaroMIMXCsl MaTEeMaTHYSCKOro armapara, HeoO0X0o u-
MOTO JJIsl PELICHUs 3aJad MaTeMaTHKH, CMEKHBIX NPEIMETOB H
IIPAaKTUKO-OPUEHTUPOBAHHBIX 33a7lad. B OCHOBHOMN mIKoOJIe y4ueOHBIM
MaTepHuall TPYIITHPYETCs BOKPYT PALIMOHAIBHBIX BRIPKCHUH. AJl-
reOpa JIEMOHCTPHUPYET 3HAYCHHUE MAaTEMaTHKHU Kak sI3bIKa JJIsl I10-
CTPOCHHSI MaTEeMAaTHYSCKUX MOJIeNIeH, OIMMCaHUs IIPOLIECCOB U sIBJIC-
HHAU peanbHOTO MHpa. B 3agaum oOydyeHus aareOpe BXOIAT TaKKe
JabHelIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOIu-
MOT'0, B YaCTHOCTH, /151 OCBOCHHs Kypca HHGOPMATHUKH, U OBJIaJe-
HHUE HaBBIKaMH JIeAyKTHUBHBIX paccyxiaeHuil. [IpeobpasoBanne cum-
BOJIBHBIX (D)OPM BHOCHUT CBOU crienudUYeCcKUil BKJIaJ B pa3BUTHE
BOOOpa’keHUs, CIOCOOHOCTEN K MAaTEMAaTHUYECCKOMY TBOPYECTBY.

Conepxanne GyHKIMOHAIBHO-Tpa(UUIECKON JIMHUM HallEJICHO Ha
IOJIy4YeHHE IIKOJbHUKAMH 3HAaHHH O (YHKIUSAX KaK BaKHeHIIeH
MaTeMaTHYeCKOW MOJENW Ui ONHCAHHS U HCCICHOBaHUs pPa3Ho-
00pa3HbBIX MPOLECCOB U SIBJICHUH B Ipupoje U oduiectBe. M3ydeHue
9TOT0 MaTepHaja CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIINXCS YMCHHUS
HCIIOJIB30BaTh Pa3jIWYHbIC BBIPA3UTEIbHBIC CpPEJICTBa sS3bIKa MaTe-
MaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TIpadH4YecKhe, BHOCHUT
BKJIaJ] B (hopMUpOBaHHE TIPEJICTABICHUN O POJIM MaTEeMaTHKH B pa3-
BUTHUHN LUBWIN3allUN U KYJIbTYPHbI.

MECTO YYEBHOIO KYPCA B YHYEBHOM MAAHE

CornacHo yyeOHOMY TIaHy B 7—9 Kkiaccax W3ydaeTcs yIeOHBIH
Kypc «Anredpay, KOTOPBIH BKJIIOYAET CICAYIOINEe OCHOBHBIEC pa3-
Henbl cojiepkaHusi: «Uucia M BBIYHCIICHUS», «AJIreOpandecKue
BBIPDAXXCHUS», «YPABHCHUS U HEPABCHCTBa», K DYHKIIUNY .

V4eOHBIN MiIaH Ha W3Y4YCHHE aiureOpnl B 7—9 Kiiaccax OTBOJUT
He MeHee 3 y4eOHBIX YacOB B HENCIIIO B TCUCHHE KaXKJIOT0 roaa 00-
YYCHHUS, BCETO 3a TPU Troyia oOydeHuss — He MeHee 306 ydeOHBIX
9acoB.
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COAEP*XAHUE YYEBHOIO KYPCA (10 rOAAM OBYYEHMA)
7 Knacc

Yucaa u ebtucaeHun
PaunoHanbHble uucna

JlpoOn OOBIKHOBEHHBIE U AECSITHYHBIC, IIEPEX0] OT OJHOU (OPMBI
3anucu ApoOeil Kk npyroi. IToHsTHe panMoHaIBHOrO YHUCia, 3aMUCh,
CpaBHEHHE, YIIOPSJIOYMBAHHUE PAllMOHAJIBHBIX dHucen. Apudmernye-
CKHME JEHCTBHUSI C palMOHAIBHBIMU YHciIaMHu. PemieHue 3agad u3
peasbHOM MPAaKTHUKHM Ha YacTH, HA JAPOOU.

CTreneHb ¢ HaTypadbHBIM MTOKa3aTelIeM: OIIpeJIeIIeHue, IIpeodpa3o-
BaHHE BBIPAKCHUN HA OCHOBE OIIPEACIICHUSI, 3aITICh OOJIBIITNX UHCEIT.

ITpoueHTsl, 3an1UCh IPOIEHTOB B BUJIE ApOoOU U ApoOU B BUIE IIPO-
eHTOB. Tpu OCHOBHBIC 3aJa4uM Ha MPOILEHTHI, PEUICHUE 3aJad U3
peasbHON NPaKTUKHU.

HpI/IMCHeHI/Ie IIPU3HAKOB ACJIMMOCTH, PA3JIOXKCHHUEC HA MHOKHUTC-
JIM HATypaJIbHBIX YHUCEJI.

PeanbHble 3aBUCUMOCTH, B TOM 4YHCJIC TIpsiMasi 1 oOpaTHasi mpo-
MOPIIMOHAIIBHOCTH.

AnzebOpauueckue eblpalceHus

IlepemeHHbIE, UMCIIOBOE 3HAUEHUE BBIPAXKEHUS C HEpeMEeHHOM. [lo-

IMyCTUMBIC 3HAUYCHUS IIEpEeMEHHBIX. [IpesicTaBienne 3aBUCUMOCTH
MEXIy BEJIUYMHAMHU B BUAC (popmysibl. Beraucienus o gopmysam.

IIpeoOpa3zoBaHre OYKBECHHBIX BBIPAKCHUM, TOXK/ICCTBCHHO PaBHbBIC
BBIpQKCHUSI, TPaBHUJIa IIPeoOpa30oBaHUsl CyMM U IIPOU3BEICHUH, npa-
BUJIa PACKPBITHSI CKOOOK Y ITPUBEACHUSI I10JIOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATypaJIbHBIM MOKAa3aTEJIEM.

OpnnHounensl U1 MHorodneHsl. CreneHs MHorowieHa. Clio)KeHUe,
BBEIYHUTAHUE, YMHOXEHHUE MHOTOWICHOB. DOPMYIIBI COKPAIIEHHOTO
YMHOXCHHS: KBaJpaT CYMMBI U KBaapaT pasHoctu. Dopmyiia pasz-
HOCTH KBaApaToB. Pa3no’keHWe MHOTOYICHOB Ha MHOXXHUTCIH.

YpasHeHnus

YpaBHEHUE, KOPEHb ypPaBHEHUs, NpaBuia NpeoOpa3oBaHUs ypaB-
HEHUsI, pPaBHOCUJIBHOCTh YpPaBHEHUH.

JIuneliHOoe ypaBHEHHE C OJHOM NEPEMEHHOU, YMUCIJIO KOpHEH JIn-
HEMHOro ypaBHEHUsl, pelleHue JUHEWHbIX ypaBHeHuil. Cocrasie-
HHUE ypaBHEHHM MO YCJIOBHIO 3a7a4ud. PelieHne TEeKCTOBBIX 3a7ad C
TTOMOIIIO YPaBHEHHH.

JIuneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMH U ero rpaduk. Cu-
CTeMa ABYX JIMHEMHBIX YpaBHEHHUM C JABYMs II€peMEHHBbIMU. Pere-
HHE CHCTEeM ypaBHEHHI criocoboMm mojcTtaHoBKH. [Ipumeps perie-
HUSI TEKCTOBBIX 3a7a4 C IMOMOIIIBIO CHCTEM ypPaBHEHUM.
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Koopodunamut u 2paguxu. ynxuyuu
Koopaunara Touku Ha npsiMoil. HUuciioBble npoMexyTKu. PaccTo-
STHUE MEXKy JABYMsI TOUKaMH KOOPIAMHATHON MPSIMOU.
TIpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. Abcuucca n
OopAuHaTa TOYKH Ha KOOPAWHATHOM Tu1ocKoCcTH. [IprmMeps! rpadukos,
3a7laHHbBIX (popmynamu. UteHne rpauKoOB peaTbHBIX 3aBUCHUMO CTEH.
TMonsitue pyukiuu. I'paduk pyukmmn. CroiicrBa pyHkuuii. JInneii-
Hast pyHKwMs, e€ rpaduk. ['padpuk dpynkuun y = [x|. ['padpuueckoe
pelleHne JIUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHHBIX YpaBHEHMM.

8 knacc

YQucaa u esrvucaeHusn

KeanpaTtHbeiii kopeHb u3 ynucia. [loHsTHe 00 MppanuoHaIBEHOM
qucie. JlecsaTUaHbpIe NPUOIIMKCHUS UPPAIlHOHAIILHBIX yncen. CBoi-
CcTBa apu(PMETUYESCKUX KBaJAPATHBIX KOpPHEH U WX IIPUMCHCHHE K
OpeoOpa3OBaHUIO YHUCIOBBIX BBIPAXKCHUN U BBIYUCICHUsIM. Jleii-
CTBUTEJIbLHBIC YHCJIA.

CreneHb ¢ IIeIBIM MOKa3zaTteneM u e€ coirictBa. CTaHgapTHas 3a-
MHUCH JHCIIA.

AnzedOpauueckue evlpadx@ceHus

KBanparHblil TpEXUIICH; pa3IoKCHUE KBaJIPaTHOTO TPEXUIICHA Ha
MHOYKHUTEIIH.

Anrebpandeckass ApoOb. OCHOBHOE CBOICTBO anreOpandeckou
npobu. CrokeHre, BRIYUTaHNE, YMHOXKEHHUE, JIeJICHUEe aiareopande-
CKUX IpoOeii. PanmmoHanbpHBIC BBIpAQXEHUS M UX IIpeoOpa3zoBaHUE.

Ypaenenua u nepasencmsea

KBanpartHoe ypaBHeHME, OopMyITa KOpHEN KBaAPATHOT O YPaBHEHUSI.
Teopema Buera. Pemenue ypaBHEeHUN, CBOASAILIMXCS K JUHEUHBIM U
kBanpaTHbeIM. [Ipocreiinme npoOHO-palOHAIBHBIE YPABHEHHUS.

I'pacduueckas nHTEpHpETALMsI YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CHUCTEM JIMHEUHBIX YPAaBHEHUU C ABYMsl IlepeMeHHbIMU. [IpumMmepsl
pelIeHuss CUCTEM HEIWHEWHBIX YpaBHEHUI C ABYMsI IEPEMEHHBIMU.

PenteHue TEKCTOBBIX 3ajad ajareOpandecKuM CIHOCOOOM.

YucnoBble HEpaBEHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ omHOM
nepeMeHHONU. PaBHOCHJIBHOCTH HEpaBEeHCTB. JIMHENHbIE HepaBeH-
CcTBa ¢ 0aHOU nepemMeHHON. CHUCTeMBbl JIMHEUHBIX HEPABEHCTB C OJ-
HOM NepeMeHHOMU.

Dynxkuyuu

IMonsitne pynkumu. O61acTh onpeneaeHus: 1 MHOXKECTBO 3Have-
HUM QyHkmu. CocoOsl 3amanust GyHKITUN.

I'padpmuk pynknmn. Urenne cBoiicTB pyHKIHU 110 €€ rpaduky.
ITpumeps! rpadukoB GpyHKONI, OTpaXKaOMINX PEATbHBIC MPOIIECCHI.

46



DyHKIIUH, OMHUCHIBAIOIINE TPSAMYIO M OOpaTHYIO IMPOIOPIHOHAN-
Hble 3aBUCUMOCTH, MX rpapuku. OPyHKIMH Y = X°, Yy = X3,
y = Jx, Yy = [x]. I'papuueckoe pemieHne ypaBHEHHNW M CHCTEM
YPaBHEHHUII.

9 knacc

Yucaa u ebtuucaeHun
JeficTBUTENbHbIE YMCNA

PamnonaneHble 4YHcia, WppalMOHAJIbHBIE 4YHCIIA, KOHEYHBIE U
OeCKOHEYHBIE IeCITUYHbIC IPpoOH. MHOXECTBO JICHCTBUTEIBHBIX YH-
cell; NIeHCTBUTEINIBHBIC UHCIIa KAaK OCCKOHEUHBIE AECSTUYHBIE APOOH.
B3anmHO 04HO3HAYHOE COOTBETCTBUE MEXK/1y MHOXKECTBOM JICHCTBH-
TEJbHBIX YHUCEJI U KOOPAMHATHON MHpPSIMOM.

CpaBHEHHE JCHCTBUTENBHBIX 4YHCes, apupMeTHUYECKHUe JIeHCTBUS
C HeﬁCTBHTeHBHBIMH qucjiaMu.
M3mepeHua, npubAMKEHNA, OLEHKU

Pa3zmepsl 0OBEKTOB OKPYKAIOIIETO MHUPA, JUITMTEIBHOCTH MPOLIEC-
COB B OKPY’KalOILIEM MHpE.

ITpubnm>xéHHOE 3HAUYCHNE BEIINYUHBI, TOYHOCTD MPUOIIM>KEHUSI.
Oxkpyraenue uncen. [[pukuaka u orieHKa pe3yJIbTaTOB BbIUYUCICHUH.

Ypaenenua u mepasencmsea
YpaBHeHMS C 0AHOM NepeMEeHHOM

Jluneiinoe ypaBHeHue. PerieHue ypaBHeHUH, CBOASALIUXCS K JIH-
HEWHBIM.

KBanparHoe ypaBHeHue. PenlieHue ypaBHEHUI, CBOOSALIUXCS K
KBaJipaTHBIM. bukBasparHoe ypaBHenue. [Ipumeps pemeHust ypas-
HEHUU TpeTheHt 1 4eTBEPTON CTENEHEHN Pa3I0KEHUEM HAa MHOYKUTEIIH.

Pemenue poOHO-parMOHAIBHBIX YPpaBHEHHH.

Pemenne TeKCTOBBIX 3a/1a9 aJIreOpandecKuM METOIOM.

CUCTEMbI YpaBHEHUI

VYpaBHEHUE ¢ ABYyMsI IIEpEMEHHBIMH U ero rpaduk. Pemrenne cu-
CTeM JBYX JIMHEWHBIX YPaBHCHUH C ABYMsI IepeMeHHbIMU. Perenue
CHCTEM JBYX ypaBHEHHUI, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpOi#l creneHu. ['paduyeckass UHTEpIIpETalUs CUCTEMbI ypaBHE-
HUM C ABYyMs IEpEMEHHBIMU.

Pentenne TEKCTOBBIX 3a7ad ajJreOpamdecKhM CIIOCOOOM.

HepaBeHcTBa

YHucnoBbie HEPAaBEHCTBA U UX CBOUCTBA.
Pemienne nuHEMHBIX HEpAaBEHCTB C OJIHON TepeMeHHOU. Penrenue
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OJTHOW mepeMmeHHol. KBagparHbie
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HepaBeHcTBa. [ paduaeckas MHTEpIIpeTalisi HEPaBEHCTB U CHUCTEM
HEPABEHCTB C ABYMsI I€PEMECHHBIMHU.

Dynxuyuu
KBanpartuanas pyukuus, e€ rpaduk u cBoiicTBa. [lapadoia, ko-
OpAWHAThl BEPIIUHBI r[apa60nbl, OCb CUMMCTPHUHU Hapa6OJII>I.
k
I'papuxu  byskumii: y = kx, y=kx+b, y= - Y= X2,
X
y = Jx, Y = [X] 4 UX CBOICTBA.

YJucaoesle nocaedosamenbHocmu

Onpep,eneHme M CNoCcobbl 3aZaHMA YMC/IOBbIX nocne,qosaTeanOCTeﬁ

IloHusaTne YHCIOBONM MOCIEAOBATSIBLHOCTH. 3aJlaHHE MIOCJICIOoOBa-
TEIILHOCTHU PEKyPPEHTHOU (opMyitoil u GopMyIioi 11-To YicHa.
ApudmeTnyeckas U reomeTpmyeckas Nporpeccum

Apudmernyeckass U reOMeTpHUYECKas nporpeccuu. DopMyJibl -
ro ujieHa apu(pMETHYCCKON M TC€OMETPUYCCKON MPOrpecCHii, CyM-
MBI TIEPBBIX N YJICHOB.

M3o6parkeHue YiIeHOB apu(pMETHICCKON U TS€OMETPUUCCKOMN IIPO-
rpeccuii TOUKkaMM Ha KOOPJMHATHOM MJIOCKOCTH. JIMHEWHBIN U dKC-
HNOHEHIHAaJIBbHBIA pocT. CII0KHBIE NPOLIEHTHI.

NNIAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHWA MPUMEPHOM
PABOYEUN NMPOIPAMMBI KYPCA (MO NOAAM OBYYEHMA)

OcBoenne y4eOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00-
mero oOpa3oBaHMs JOJDKHO 0OSCIEUNBATh JOCTHI)KEHUE CIIETYFOIINX
MPEIMETHBIX 00pPa30BaTEIILHBIX PE3YJILTATOB:

7 knacc

Yucaa u gbtuucaeHus

BreInosiHsATh, codeTasi YCTHbhIE U ITUCbMEHHbIE TPUEMBI, apudme-
TUYECKHE JICUCTBUSI C PALIMOHATIBHBIMH YHUCIIAMU.

HaxoauTh 3HA4YEHUSI YMUCIIOBBIX BBIPAKEHHUI; HPUMEHSITH pPa3HO-
obOpa3HbIe CrocOObl U MPUEMBI BBIYUCICHUS 3HAYCHUU IPOOHBIX
BBIPKCHUH, COJIEP)KAIINX OOBIKHOBEHHbBIE U JIECATUYHbIE JPOOH.

IMepexoauTh OT OJHOU (POPMBI 3aITUCH YHCEIT K APYyToi (Ipeodpaszo-
BBIBAaTh JICCATUYHYIO NpPOOh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO
B ICCATUYHYFO, B YaCTHOCTH B OCCKOHCUHYIO JICCATUYHYFO IPOOB).
CpaBHUBaTh U YIOPSIOYUBATH PAIIHOHAIBHBIC YHUCIIA.
OKpyTJIsITh YHCIIA.

BBIIOTHATE MIPUKHUIIKY W OICHKY pe3yJabTaTa BBIYHUCIICHUM, OICH-
Ky 3HAQUCHHI YHUCIOBBIX BBIPA’KCHUU.
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BrinonHATe neficTBUSA CO CTEHNEHSMH C HAaTypalbHBIMHU IOKa3aTe-
JISIMU.

IIpuMeHsITh IPU3HAKU AESITUMOCTH, PA3JIOKEHUE HA MHO>KHUTEIH
HaTypaJbHBIX YHUCEII.

Pematps mpakTHKO-OpHUEHTHPOBAHHBIE 3a7a9H, CBA3aHHBIE C OTHO-
IIEHNEM BEIWYHH, IPOITOPIHOHAIFHOCTHIO BEJINUHUH, IIPOLICHTAMU;
HHTEPHPETHPOBATH PE3yJIbTAThI PEIICHUS 3a/4a4 C y4ETOM OTpaHu-
YEeHHUH, CBA3aHHBIX CO CBOICTBAMH pPacCMaTpPUBACMBIX OOBEKTOB.

AnazeOpauueckue 8vlpajixceHus

Hcnonp3oBare anreOpanyiecKkyl0 TEPMHUHOJIOTHIO U CHUMBOJIHKY,
NPUMEHATH €€ B MPOLecCe OCBOCHUSI yU4eOHOI0 Marepuaa.

Haxoautpe 3HaueHUs1 OyKBEHHBIX BBIP@KEHUH NPH 33JaHHBIX 3HA-
YCHUAX MEPEMCHHBIX.

BeImosHATE IpeoOpa3zoBaHusl IEJIOTr0 BBIPAKEHUST B MHOTI'OYJICH
MIPUBEICHUEM MOJIOOHBIX ClIaraeéMbIX, PpaCKpbITHEM CKOOOK.

BrinonHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOYIEH U MHOTOWIECHA
Ha MHOT'OWIEH, IPUMEHSTh (pOPMyJIbI KBaJipaTa CyMMBI U KBaJipa-
Ta Pa3HOCTH.

Ocy1IecTBAATh PA3J0KEHUE MHOIOYWIEHOB HAa MHOXHUTEIHU C MO-
MOIIBIO BEIHECEHUSI 32 CKOOKH OOIIEro MHOKHUTEJS, TPYIITHPOBKU
cilaraeMbIX, MMPUMEHEHUs] GOPMYJIT COKPAIIEHHOTO YMHOXKCHUSI.

ITpnMmensTeh TpeoOpa3oBaHUs MHOTOWICHOB IS PCEIICHUS pas-
JIMYHBIX 33a7lad U3 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 peajb-
HOM IPAKTUKHU.

Hcnonp30BaTk CBOMCTBA CTENEHEW C HATypaJlbHBIMH I1OKA3aTelIs-
MU JUISI TpeoOpa3oBaHUsT BRIPAKECHUI.

Ypasnenus u Hepagencmea
Pemiate nuHelHbIE ypaBHEHHUsI C OJHOW NEPEMEHHOM, NPUMEHSIS
npaBujla MEPEXOaa OT MCXOJHOT'O YPaBHEHMSI K PAaBHOCHUJIBHOMY
eMy. IIpoBepsTh, sIBIsI€TCS JIM UMCIO KOPHEM ypaBHEHUSI.
IlpumensTh TpaduuecKMe METOABI IIPU PEHICHHH JIMHECHHBIX
YPaBHEHHUH U UX CHUCTEM.
ITogGupaTe mpuMepsl IMap YHUCEeNd, SIBISIOMINXCS PEIICHHEM JIH-
HEWHOI'0 ypaBHEHMUs C ABYMsl IIEPEMEHHBIMU.
CTpouTh B KOOPAMHATHON IUIOCKOCTH rpadK JIMHEHHOTO ypaB-
HEHHUS C JIByMsl II€PEMEHHBIMH; MOJIb3YysICh IpadkoM, MPHUBO-
JIUTh DPUMEPHI PELICHUs] YpPaBHCHUA.
Pemrate cuctemMsl ABYyX JIMHEHHBIX ypPaBHEHHUM C OBYyMsl INEepPEMEH-
HBIMH, B TOM 4YHCJIe TpaUISCKH.
CocTaBisaTh U pellaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEH-
HBIX YPaBHEHHUH MO yCJIOBUIO 3aJa4d, UHTEPOPETUPOBATh B COOT-
BETCTBUU C KOHTEKCTOM 3aJadi MOJTYYEHHBIN pe3yJibTaT.
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Koopodunamut u 2paguxu. ynxuyuu

M3o0paxxate Ha KOOPAWMHATHOW NPSIMOH TOYKH, COOTBETCTBYIO-
mMe 3aJaHHBIM KOOpPAWHATaM, JIy4YH, OTPE3KH, WHTEpBajbl;, 3a-
MHCHIBATh YHCIIOBBIE MPOMEXYTKH Ha alreOpanvdeckoM S3bIKE.
OTmeuarh B KOOPJIMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KO-
opAMHATaM; CTPOUTh Trpaduku JHHEWHBbIX (QyHKIHH. CTpoUTh
rpadpuk pyHknum y = [x|.

OrnuceIBaTh ¢ TOMOIIBIO (DYHKIIMH U3BECTHBIE 3aBUCHMOCTH MEX-
Ay BEIMYUHAMH: CKOPOCTH, BPEMSI, PACCTOSIHUE; 1I€HA, KOJINYe-
CTBO, CTOUMOCTB; IIPOU3BOAUTEIILHOCTD, BpeMs, 00bEM pabOTHI.
HaxoanTts 3HaueHne (PyHKOIUH IO 3HAYCHUTIO e€ apryMeHTa.
ITonumate Tpaduyueckuili crocoO MpeAcTaBJICHUsS W aHajlu3a HUH-
dopmaryu; wu3BIEKaTh U WHTEPIPETHUPOBATH WHQPOPMAIUIO U3
rpauKoB peajbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 knacc

YJucaa u ebivucaeHusn

Hcrmonp30Bare HadYaJIbHBIC IIPEJICTABICHUS O MHOMKECTBE JICH-
CTBUTCIILHBIX YHCEI ISl CPAaBHCHUS, OKPYTJICHHUS W BBIYHCIIC-
HUM; M300pakaTh NCHUCTBUTENBHBIC YHCIIAa TOYKAMH Ha KOOPJIH-
HATHOU IPSIMOM.

IpumensTh TTOHSITHE apU(PMETHUCCKOTO KBAaJIPAaTHOTO KOPHS, Ha-
XOIUTHh KBaJIpaTHBIC KOPHHU, HCHOJB3YST NOPH HEOOXOIUMOCTH
KaBbKYJISITOP; BBIMIOJTHSATH IIPEOOpa30BaHUsI BBIPAKCHHUM, COJICP-
JKaIuX KBaJ[paTHBIC KOPHH, WCHOJIB3Ysl CBOWCTBAa KOPHEH.

Hcnons30BaTh 3ammcu OOJIBIIUX W MaJIbIX YHUCEI C MOMOILBLIO [e-
CSITUYHBIX JpoOeit u crereHer yncnia 10.

AnzeOpauueckue 8vlpadx@ceHus

IIpuMeHSTh IOHSITUE CTEICHW C LEIBIM II0KA3aTeieM, BBIOJI-
HSITh MPEOOPa30BaHUs BBIPAKCHHUM, COICPIKAIINX CTEICHU C Iie-
JIBIM ITOKa3aTeJIeM.

BBIMONHSTE TOXK/ICSCTBEHHBIC NPEOOpa30OBaHUsI PAIlHOHAITBHBIX
BBIP@KCHUI Ha OCHOBE MpaBHJI JICHCTBUH HAJ MHOTOYWICHAMH U
anreOpanveckuMH JIpoOsiMU.

PacknanpiBaTh KBaApaTHBIA TPEXUYIIEH HA MHOXKHUTEJH.

IIpumeHsTh npeoOpa3oBaHUsl BBIPAKCHUIN IS PELICHUS pa3idd-
HBIX 3a7a4 U3 MAaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 pPCaIbHON
MIPAKTHUKH.

Ypaeuenu.ﬂ u HepaseHcmsea

Pematre jiMHENHBbIE, KBagpaTHBIC YPaBHEHHUSA U pPallMOHaJbHbIC
YPaBHEHUs, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C ABY -
Ms1 IEPEMEHHBIMU.
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IIpoBoauTe mpocTeHline HCCIEJOBAHUS YPAaBHEHUU M CHCTEM
YPaBHEHHUH, B TOM YHCJE C IPUMEHEHHEM IpadUiIecKuX HpeI-
cTaBJIeHNH (yCTaHaBJIMBATh, UMEET JIM ypaBHEHUE HJIM CHCTEMa
YPaBHEHHUHN pEUICHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

TlepexoauTh OT CIOBECHOW (OPMYJIMPOBKHU 3adadu K e& anrcOpa-
WYECKOW MOJIETM C MOMOIIBIO COCTABJICHHUS YpPaBHCHUS WU CH-
CTEMBI YPAaBHEHUN, HHTEPHPETUPOBATE B COOTBETCTBUM C KOHTEK-
CTOM 3aJ]a4yM MOJIyYEeHHBbIN pe3yibTar.

IIpyuMeHnaTs CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPAaBHEHMS,
OLICHKHU; pellaTh JJUHEMHbIC HEPABEHCTBA C OJHOM IIEPEMEHHON U
UX CHCTEMBI; J1aBaTh TI'padHUYECKyI0 WIJUIIOCTPAIIUIO MHOMECTBA
pelleHnii HepaBeHCTBa, CUCTEMBI HEPABEHCTB.

Dynxyuu

ITonnMaTte U HUCHOJIB30BaTh (PYHKUHOHAILHBIC HNOHATHUS U SI3BIK
(TepMHUHBI, CHMBOJIMYECKHE 0003HAUECHMS); ONPEACIISITh 3HAaYCHNUE
(pyHKIIMM O 3HAYEHUIO apryMEHTa; ONPENEATh cBOHCcTBa (QyHK-
ouu 1o e€ rpaduxy.

Crtpouts rpadHuKy dJIEMEHTApHBIX (PyHKINH BUaa Y = L Ysx -

y=x3 y = Jx, Yy = |X]; onHuChIBaTh CBOWCTBA YMCIOBON (DyHK-

ouu 110 € TpaduKy.

9 knacc

Yucaa u eurvucaeHusn

CpaBHUBATh U YIOPSAOUYMBATH PALMOHAIBHBIE U HPPALMOHAIIB-
HBIEC YHCJIA.

BemosasTe apudmMmeTndeckre JeHCTBUSI C pallMOHAIBHBIMU YHC-
JJaMU, coYeTasl yCTHbI€ U MUCbMEHHBIE ONPUEMBI, BBIITOIHSITH BbI-
YUCIEHUs ¢ UpPallMOHAIbHBIMU YHCIJIaMU.

HaxonuTe 3HaueHUsI CTENIEHEHN C LEJIBIMHU ITOKa3aTeIsIMU U KOP-
HEW; BBIYUCISITh 3HAUYEHUSI YHCIIOBBIX BBIPAYKECHUIA.

OKpyrisITh JEHCTBUTEIBHBIC YHCIA, BBIMOJIHATH MNPUKHUIKY pe-
3yJIbTaTa BBIYMCIECHUN, OLIEHKY YHCIIOBBIX BBIPAKEHHUM.

Ypasnenua u mepasencmsea
Pemats nuHEHBIE U KBagpaTHBIE YPAaBHEHUS, YPAaBHECHUS, CBOJISI-
muecst K HUM, IIpocTeinme IpoOHO-palioOHaIbHBIC YPABHEHUS.
Pemate cucremsl AByX JIMHEWHBIX YPaBHEHUH C ABYMsl II€pPEMEH-
HBIMHM M CHCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE
HE SIBJISICTCSI JINHEWHBIM.
Pemnrate TEKCTOBBIC 3a/layd aJreOpamdecKUM CIIOCOOOM C MOMO-
b0 COCTAaBJICHUSA YPaBHCHHUSA HJIM CUCTEMbI IBYX ypaBHeHI/Iﬁ (&
ABYMsI TICPEMCHHBIMMU.
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ITpoBOoIUTHE MpoOCTEHIINE HCCIEIOBAHUS YPAaBHEHUU U CHUCTEM
YpaBHEHHH, B TOM YHCIIC C IPUMCHEHHUEM TIpapuIecKux IIpe-
cTtaBneHUH (yCTaHaBIUBATh, UMECT JIN YPaBHCHHUE WU CHCTEMa
YpaBHEHHUH pemIieHUs, €CJIH UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeliHble HEpaBEHCTBA, KBaJIpaTHbICE HEPABEHCTBA; H30-
OpakxaTh pelIeHHue HEPaBEHCTB Ha YHCIIOBOW MpPsIMOM, 3aITHUCHI-
BaTh PEIICHHUE C MTOMOIIBIO CUMBOJIOB.

Pemrate cuctemsbl JIMHEHWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOUAIONIME KBaJpaTHOE HEPaBEHCTBO; HW300pa)kaTh pELICHUE
CHCTEMbI HEPABEHCTB Ha YMCJIOBOU IPSIMOMU, 3aIllMChIBaTh pelle-
HHE C HOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpABEHCTBA NPHU PELISHUU Pa3JIMYHbIX 3ajad.

DPyHKUUU
Pacnos3naBarts (bYHKHI/II/I M3YUYCHHBIX BHUIOB. IToka3piBaTh cxema-
THUYCCKU PACITIOJIOKCHHUEC Ha KOOpI[HHaTHOfI IIJIOCKOCTH Fpa(l)I/IKOB

k
dbynkuuii Buna: y = kx, y = kx + b, y = ;,y=ax2+bx+c,

y=x3y= xyﬁ,y = [X [ B 3aBUCHUMOCTH OT 3HaYCeHUI KO>hPHUIIH-
€HTOB; ONUCHIBATh CBOMCTBA (DYHKITHA.
Ctpouth M M300paXkaTh CXEMaTH4YEeCKH I'padHUKH KBaJAPaTHYHBIX
(G YHKIIMI, OITUCBIBATh CBOWCTBA KBAAPATUYHBIX (DYHKIIMH MO UX
rpadukam.
Pacrnio3dnaBate kBagpaTtuuHyo (GyHKIUIO 10 (Gopmyse, MPUBO-
JUTH IIPpUMEPHI KBaJIPaTUYHBIX (PYHKIHNH W3 peaJibHOW >KU3HHU,
¢pU3UKH, TEOMETPHH.

Apudmemuueckan u zeomempuueckas npozpeccuu

Pacno3naBaTh apudMETHUCCKYIO U TCOMETPUUYCCKYIO MPOTPESCCHU
OpHU Pa3HBIX cllocob0ax 3aJaHus.

BBITTIOTHATE BBIYHUCIICHUSI C UCIIOIB30BaHUEM (OPMYII N-rO YicHa
apu(PMETHIECKOH U T€OMETPHUYCCKON MHpPOTpPEeCcCHii, CyMMBI Hep-
BBIX N YJIECHOB.

M3o6pakaTh YIICHBI MOCIEIOBATESIIFHOCTH TOYKAMH Ha KOOPIH-
HAaTHOM ILIOCKOCTH.

Penrath 3azaun, CBSI3aHHBIC C YHUCIOBBIMH MOCJIEIOBATCIBHOCTS-
MH, B TOM YHCJI€ 3aJa91 U3 peajlbHOW KU3HU (C UCTIOJIB30BaHUEM
KaJIbKYJISITOpa, IMH(PPOBBIX TEXHOJIOTHHN ).

52
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TEMATUYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO FOAAM OBYYEHMA)
7 knacc (He meHee 102 u)

HasBanue
pa3gesa (TeMbl)
(umcso yacoB)

OcHOBHOEe cogep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

Yucsa v BbIYHUC-
JIEHUSs.
PanuoHa/ibHbIE
qucJaa

(254)

Ilousatue panroHalIbHOro 4ucia.

Apudmerndeckue JeHCTBHUS C
paluoOHaIbHBIMU YHCIaMU.
CpaBHenue, YHOpsAAOYNBAHNUE

panroHaNbHBIX YHCE.
CreneHb C HaTypaJbHBIM MOKa-
3aTeJICM.

Pemmenne OCHOBHBIX 3aja4y Ha
IpoOH, TIPOIEHTHI U3 pealibHOM
NPAKTUKH.

IlpusHaku paeamMocTH, pasiio-
JKEHHUsI Ha MHOXUTEJIM HaTy-
PajJbHBIX YMCEIL.

Peanbubie 3aBucumoctu. [lpsi-
Masi U oOpaTHasi HOPOITOPIHO-
HaJIbHOCTH

CucTeMaTU3UPOBaTh U 06OraliaTh 3HAHUS 00 OOBIKHO-
BEHHBIX W JIECSITUYHBIX JPOOSX.

CpaBHUBaTh U yNOPAAOYHUBATH APOGH, MpeoOpa3oBhIBas
IpU HEOOXOAUMOCTH ACCATUYHBIC APOOH B OOBIKHOBEH-
Hble, OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B Oec-
KOHEYHYIO JCCSITHYHYIO IpOOEb.

IIpuMeHATh pa3HOOGpa3HbIe COCOGhl U MPUEMBI BbI-
YyuCJeHUs] 3HAaYeHUN APOGHBIX BbIPAXKEHWUH, copepika-
mMHUX OOBIKHOBEHHBIE W JECATHYHBIE IPOOH: 3aMEHSTH
MIPU HEOOXOUMOCTH JCCITUIHYIO IPOObh OOBIKHOBEHHOM
1 OOBIKHOBEHHYIO JECSTHYHOM, MPUBOIUTH BBIPAKCHUE
Kk ¢opme, Haubosiee ya0OHOM Isi BBIYUCICHUH, TTpe0b-
pa3oBBIBaThH IPOOHBIE BRIPAKEHUSI HA YMHOXXEHUE U Je-
JICHWE IECATUYHBIX IpOo0Oeil K AeHCTBUSIM C IEIIBIMUA YHC-
JIaMH.

IIpUBOAMTH YHCI0BbIE U GYKBEHHBIE IPUMeEPHI CTCIICHU
C HaATypaJIbHBIM IIOKa3aTejIeM, OOBSCHSS 3HAUYCHHS OC-
HOBAHUsI CTEIICHHU M IMOKa3aTeJisl CTeIeHH, HaXOIUTh 3Ha-
yeHHs1 crerneHed Buma a' (@ — mar060e panroHaIbHOE
YHCII0, N — HATypaJbHOE YHCIIO).

IToHMMAaTh CMBICT 3aNMCH OOJIBIINX YHCEI C TOMOIIBIO
JIECSTHYHBIX Apo0Oei U cTerneHer uncia 10, IpUMEHSTH
UX B pealbHBIX CUTYaIlHsIX.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
(uucio yacoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSATEJbHOCTA O00YyYaIOIUXCS

IIpyMeHATh MpPU3HAKH OCJIUMOCTH, Pa3JIOKEHUS Ha
MHO>XHUTEIIN HATypaJbHBIX YHCECII.

PemaTe 3asa4yM Ha 4acTH, NPOIEHTHI, IPOMOPIUH, HA
HaxoXXJaeHne Apobu (IpOoIeHTa) OT BEJIUYHUHBI U BEIUIN-
HBI TI0 €€ npodu (mpoueHty), Apodu (mpoueHTa), KOTo-
pbIi cocTaBiisieT OJHA BelaudyuHa oT Apyroil. [IpyuBOAUTS,
pa36éupaTh, OLEHUBATh PA3INIHBIC PEIICHUS, 3aITUCH
pEelIeHU TEKCTOBBIX 3a1a4.

Pacno3HaBaTk M OGBACHATB, ONUpAsCh Ha OIpesese-
HMSI, TIPSIMO TIPOIMOPIMOHANIbHBIE U OOPaTHO MPOMOPIIH-
OHAJIBHBIE 3aBHCHMOCTH MEXJIYy BeJIWMYHHAMH; NPHUBO-
AUTB NPHUMePbI 3TUX 3aBUCHMOCTEH M3 pealbHOTO MUpa,
U3 IPYTUX YYEOHBIX MPEIMETOB.

PemiaTe nmpakTHKO-OpPHEHTHPOBAHHBIC 3aaU1 Ha APoOH,
MPOIEHTHI, IPSIMYIO U 00paTHYIO MPOHOPLHUOHAIBHOCTH,
MIPONOPIIAHN

Anre6pauyeckue
BbIPaXKeHMUS
(27 9)

BbykBennbie BbIpakeHusi. Ilepe-
MeHHBIe. JlomycTuMBIE 3HaUe-
HUS TIepeMeHHbIX. DopMyITbL.
IIpeoOpa3zoBanne OyKBEHHBIX
BBIPA)KEHUH, paCKPBITHE CKOOOK
U TIpUBEJeHHEe NOJOOHBIX ciara-
€MBIX.

CBOMCTBa CTENEHU C HATypallb-
HBIM TIOKa3aTeJIeM.

OBJ1ageTh anreOpandecKol TEPpMHUHOJIOTHENH U CUMBOJIH-
KO, IPMMEHATH ¢& B IIpoI[ecce OCBOCHUS yueOHOro Ma-
Tepuania.

HaxoauTh 3HadeHUs OyKBEHHBIX BBIpa>KeHUH IIpH 3a-
JIaHHBIX 3HAYCHMSX OYKB; BBIIIOJHSATH BBIYUCICHUS IO
dopmynam.

BBINOJIHATB TIpeoOpa3oBaHUsl I[EJIOTO BBIPAXKEHUS B
MHOTOYJICH MPHUBEJACHUEM IMOMOOHBIX CJaraeMbiX, pac-
KpPBITHEM CKOOOK.




GS

Mmuorounensl. CnoxeHue, BbIUN-
TaHUE, YMHOXXEHHE MHOrouJie-
HOB. Dopmynbl COKpalEHHOTO
yMHOXeHHUsi. Pa3noxkeHue MHO-
TOWICHOB Ha MHOXKHUTEJIHU

BBINOJIHATB YMHOXXEHHUE OJHOYJIEHAa Ha MHOTOYIEH U
MHOTOYJICHa Ha MHOTOYJICH, HPUMEHSTb (POpPMYJIbI KBa-
IpaTa CyMMBI B KBaJpaTa Pa3HOCTH.

OcymiecTBJIATh Pa3oKEHUE MHOTOWICHOB HAa MHOXKHUTE-
Jau TyTEM BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXHTEJIS,
MpUMeHeHHsT (OPMyYJBI PA3sHOCTH KBaapaToB, (opmyir
COKpAaIIEHHOIO YMHOXKEHUSI.

IIpuMeHsATHh npeobGpa3zoBaHHEe MHOTOYICHOB ISl pele-
HUSI pa3jIMYHBIX 3a7a4 U3 MaTE€MaTUKH, CMEKHBIX Ipel-
METOB, U3 peallbHONH NMPaKTUKU.

3HAKOMUTBCA C UCTOPUEH Pa3BUTHUSI MAaTEeMaTHKHU

YpaBHeHUusA
U HEPaBeHCTBa
(20 4)

YpaBHeHue, npaBuiia npeodpa-
30BaHUsI ypaBHEHWs, paBHO-
CUJIBHOCTH YpPaBHEHHUH.
JIluneiitHoe ypaBHEHHE C OJHOU
NepeMEeHHOMN, pelnieHue JIMHEeH-
HBIX ypaBHeHUl. Pemenue 3anau
C IOMOIIBIO YPaBHEHUH.
JIuneilHOe ypaBHEHHUE C IBYMs
MIEpEeMEeHHBIMH U ero rpaduk.
CucreMa ABYyX JIMHEHUHBIX ypaB-
HEHHH C JBYyMsI II€pEeMEHHBIMH.
Pemienne cucrem ypaBHEHUN
CcrocoOOM MOACTAHOBKH M CIIOCO-
OOM CIIOXKEHUSI

Pemlare nuHellHOE ypaBHEHHE C OJHOM IEPEMEHHOM,
NpUMeHss NpaBUWJIA MEePexoa OT HCXOTHOTO yPaBHEHUs
K PaBHOCWJIBHOMY eMy Oosiee npoctoro Bujaa. IlpoBepATs,
SIBJIICTCS JI1 KOHKPETHOE YHMCJIO KOPHEM YpaBHCHMUS.
INoa6upaTs NpUMePHI Tap YUce, SIBISIONINXCS pelle-
HHEM JTUHEHHOTO YPaBHEHHUS C ABYMsI IEPEMEHHBIMH.
CTPOMTB B KOOPAUHATHON MJIOCKOCTH rpaduK JIUHEHHO-
ro ypaBHEHHSI C JABYMsI IEPEMEHHBIMU; IOJB3YsICh Ipa-
¢puxoM, IPUBOAUTE IPUMeEPBI PEIICHUS yPAaBHCHUS.
HaxoauTh pelieHHEe CHUCTEMbl JBYX JIMHCWHBIX ypaBHeE-
HUU C ABYMs IIEPEMEHHBIMU.

CocTaB/IATE M pellaTh ypaBHEHHE WM CHCTEMY ypaBHE-
HUI O YCJIOBUIO 3a/a4i, UHTEPHPETUPOBATh B COOTBET-
CTBHHM C KOHTEKCTOM 3aJa4y IOJYYEeHHBII pe3ysbTaT

Koopaunatbl
U rpaduKH.
dyHKIUU
(24 4)

Koopaunara Touku Ha NpsMoil.
YucnoBbele npomexyrtku. Pac-
CTOSIHUE MEXY ABYMsI TOUKaMU
KOOPAMUHATHON ONpsIMOU.

HN306pakaTk Ha KOOPAWHATHOH IPSIMOH TOYKH, COOT-
BETCTBYIOIIUE 3aJaHHBIM KOOpAWHATaM, Jy4dd, OTpE3-
K{, WHTEpBalbl; 3alUChIBaATh HMX Ha ainreOpandeckom
SI3BIKE.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
(uucio yacoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

IIpsiMmoyroJsibHas cucrema Koop-
JUHAT Ha IUIOCKOCTH. [Ipumepsr
rpadukoB, 3a1aHHBIX (OpMyJIIa-
mMu. YUteHue rpadHUKOB peanb-
HBIX 3aBUCUMOCTEIi.

Ilonstue ¢dyHKIUN. I'paduk
¢ynxkoun. CpoiicTBa  (pyHKIUH.
Jluneitnas ¢ynxums.  Ilocrpoe-

HHe Tpaduka JIHHEHHOW (QyHK-
unn. I'paduk GyHKIUM Yy = [X]

OTMeyaTh B KOOPAMHATHOM NMJUIOCKOCTHM TOYKH I10 33/1aH-
HBIM KOOpJIWHATaM; CTPOUTH I'paUKH HECIOXHBIX 3a-
BHUCUMOCTEH, 3aTaHHBIX (OpMyJIaMHU, B TOM YHCJE C IO-
MOIIBI0 MUPPOBHIX JTA0OpATOPHH.

I[IpyMeHATb, U3y4yaTh NpeHMYyIecTBa, UHTEPNPETUPO-
BaTh rpaduyeckuii cmoco0 NpeACTaBICHHS W aHaln3a
pa3HooOpa3HOi KMU3HEHHOW HH(POPMAIUH.

OcBauBaTh noHsATHE (QYHKIUH, OBJaJeBaTh (YHKIHO-
HAJIBHON TEPMHUHOJIOTHEH.

Pacno3HaBaTh auHelnyo pyukuuio Yy = kx + b, onu-
CbIBaThb ¢& CBOMCTBA B 3aBUCHUMOCTH OT 3HAYCHUH KOd(P-
dunuenrtos k u b.

Ctpoutb rpaduKmu nuHEHHONW GYHKOUH, GYHKIUHA
Yy = X[

Hcnosib3oBaTh BUudpoBbIe pecypchl /Ui MOCTPOCHHUS
rpaduKoB QYHKOUH U U3YUYCHUSI UX CBOICTB.
IIpuBoaMTHE IpUMEPHI JUHEHHBIX 3aBUCUMOCTENH B pe-
aJBbHBIX IIpOIIeccax M SIBJICHUSIX

IloBTOpEHUE
M 0600611 eHue
(6 4)

IToBTOpEHNE OCHOBHBIX MOHATUH
1 METOJIOB Kypca 7 kjacca, 0600-
HICHUC 3HAHHUU

Bp16UpaTh, NPUMEHATh OLLEHUBATh CIOCOGBI CPABHEHUS
YyHuCCII, BbI‘II/ICJ'IGHI/If/i, npe06pa3OBaHm7I BLIpa)KeHPIfI, pe-
LICHUSI YpaBHCHUN.

OcymiecTB/ISATh CaMOKOHTPOJIb BBHINIOJHSACMBIX JICHCTBHIT
U CaMOIIPOBEPKY pe3yJibTaTa BBIYHCIEHUH, mpeobpazo-
BaHUU, MOCTPOCHUM.




LS

PemaThb 3aJa4M 13 peasibHOM KHU3HH, IPUMEHATh MaTe-
MaTUYeCKHe 3HAHMs Ui pelICHHs 3a7ad W3 JAPYTHUX
MPEAMETOB.

Pemath TEKCTOBble 3aJa4d, CpaBHUBATh, BbIGUPATh
CIOCOGBI pelIcHUs 3a1aun

8 knacc (He meHee 102 yv)

HasBaHue
paszesa (TemMbl)
Kypca (4Hcjio 4yacoB)

OcHOBHOE coaepiKaHue

OcHOBHbIEe BU/AbI JeATe/JbHOCTH 06yqaloumxc;1

Yucsa U BBIYHC-
nenus. Kagpar-
Hble KOPHH

(15 4)

KBanpaTHbIli KOpeHb U3 YHCIA.
ITousitme 06 mppanmoHaIBFHOM
qucne. JecaTuaabie npuoImKe-
HUSI UpPallMOHAIILHBIX YHCEI.
JetictBurensHble uncna. Cpas-
HEHHUE NeHCTBUTEIBHBIX YHCEII.
ApudmMeTHuecKuil KBaapaTHBIN
KOPEHb.

VpaBHeHHE BUOa X° = d.
CpoiicTBa apu(METHUESCKUX KBa-
npatHbeIX KopHel. [IpeoGpasosa-
HHE YHUCIIOBBIX BBIPAXXEHUH, CO-
Jiep>Kalux KBaJpaTHbIE KOPHU

dopmMyIMpOBaTh ONpejes/ieHUuEe KBaJpaTHOTO KOPHS U3
qHcia, apupMETHISCKOr0 KBaJAPaTHOTO KOPHS.
IIpuMeHATH onepannio U3BICUCHUS KBAIPATHOTO KOPHS
W3 Yucia, MCHNOJIb3ysl IPH HEOOXOIMMOCTH KaJbKyJIs-
TOP.

OuneHUBATh KBaJpaTHbIC KOPHU LIEIBIMU YHCIIaMU U Je-
CATUYHBIMH IPOOSIMHU.

CpaBHHUBATh M yNoOpsiJ04YMBATh palHOHAILHBIC U Uppa-
LUOHAJIbHBIC YHCIA, 3allUCAHHBIC C MOMOIIBIO KBajpaT-
HBIX KOpHEH.

HccneaoBaTh ypaBHEHHE X2 = d, HAXOIUTh TOYHBIC W
npubmkéHabIe KopHH TTpu a > 0.

HcciepoBaThk CBOMCTBA KBAaJAPATHBIX KOPHEW, MPOBOIA
YHCIOBBIE PKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM KaJIbKYJIsi-
Topa (KOMIIBIOTEpA).

JlokasblBaTh CBOMCTBA apu(METHYECKHX KBaJpPaTHBIX
KOpHEH; MPUMEHSTh WX Ul NpeoOpa3oBaHUs BbIpaKe-
HUH.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

BbINOJIHATL NpeoGpa30BaHUS BBIPAKCHHUH, coIepKa-
IUX KBaJpaTHble KOpHU. BpIpa)xaTh NepemMeHHbIE U3
TeOMETPUUECKUX U pu3ndeckux Gopmyi.

BbIUMC/IATE 3HAYEHMs BbIPAKEHUN, coAeprKalluX KBa-
IpaTHbIE KOPHH, UCIIOJB3Ysl MPU HEOOXOIMMOCTH Kallb-
KYyJsTOP.

Hcnosb30BaTh B X04€ pC€UICHUA 3ada4 DJIEMCHTAPHbIC
npeacraBJICHUsA, CBAA3aHHbBIC C HpI/I6J‘II/I)KéHHBIMI/I 3Ha4e-
HUAMMHW BCIIMYHH.

3HAKOMHUTBCA C UCTOPUEH Pa3BUTUS MaTEMaTHKHU

Yucja 1 BbIYHUC-
JieHusd. CTeneHb
C I[eJIbIM IOKas3a-
TeJaeM

(7 4)

CTeleHb C LeNIBIM ITOKa3aTelIeM.
CrangapTHas 3aIllMCh YHCIIa.
Pa3sMepbl 0OBEKTOB OKpY’Karo-
mero Mupa (OT 3JIEeMEHTapHBIX
YacTHI] IO KOCMHYECKUX OOBEK-
TOB), JUIMTEIBHOCTh IIPOIIECCOB B
OKpY>KaloIlIeM MHUpE.

CBolicTBa CTENEHH C IEJIBIM I10-
KazaTeJjieM

dopMyIMPOBATH ONpeAeeHUe CTCICHHU C [eIbIM IMOKa-
3aTeJIeM.

IIpeacTaB/sATh 3aNMCh OOJILIINX U MAJIBIX YUCEI B CTAH-
naptHoMm Buje. CpaBHUBATD 4HCiia U BEJIWYUHBI, 3aITU-
caHHBIE ¢ Hcrnojb3oBanuem crenenu 10.
Hcnosib30BaTh 3alMCh 4YKcesl B CTAaHAAPTHOM BHIE s
BBIPAYKEHUSI Pa3MepOB 00BEKTOB, UTUTEIILHOCTH TIPOLIeC-
COB B OKpY’KalOIIeM MHpE.

dopmMy/MpoBaTh, 3aMCbIBAaTh B CUMBOJIMYeECKOU ¢op-
Me U WIJINCTPUPOBATh NpUMeEPAMMU CBOWCTBA CTCIICHU
C LIEJIBIM MOKa3aTelIeM.

IIpyiMeHATh CBOMCTBA CTEICHU JUIsSI NIpeoOpa3oBaHUs
BBIpa)KEHHUH, COJIEp>KAIINX CTEIIEHH C IeJIbIM IToKa3aTe-
neM. BbINOTHATH AeUCTBUSA C YHCIIaMHU, 3alTUCAHHBIMU B
CTaHIapTHOM Buje (YMHOXXECHHE, JICJICHHE, BO3BEICHHE
B CTEICHB)




65

Anre6pauyeckue
BbIpaXKeHMH4.
KBagpaTHbIit
TpEéx4JieH

(54)

KBagpartusiii Tpéxunen. Paszno-
’)KeHHE KBaJIPaTHOT'O TPEXUICHA
Ha MHOXKHUTEIH

Pacno3sHaBaTh kBaJgpaTHBIH TpEXUJIEH, YCTaHABIMBATH
BO3MOXXHOCTB €ro pasjlOXKC€HHs Ha MHOXHUTECIIA.
PackisiagpiBaTh Ha MHOXKHUTEJIM KBaJpaTHbIA TpEXUJIEeH
C HEOTPULIATCIbHBIM JUCKPUMUHAHTOM

Anre6épanueckue
BbIpa)KeHH4.
Anre6paunyeckas
Apo6Gh

(15 4)

Anre6paundeckass apoOb. Jlomy-
CTUMBbIC 3HAYCHUs IIEPEMEHHBIX,
BXOJAIIMX B anredpandeckue
BeIpakeHUs1. OCHOBHOE CBOWCTBO
anreOpandeckoit npodu. Coxpa-
HIeHHEe APOoOeii.

Ciio)keHue, BBIYMTAHUE, YMHO-
JKEHUEe M JieJieHHe ajiredpaunde-
ckux npob6eit. I[IpeobpaszoBanue
BBIPKCHUM, COJCPIKALIUX ajre-
Opanueckue npoou

3anuceiBaTh anredpandyeckne BelpakeHus. HaxoanThb
007acTh OIpeAeIeHUs PAHOHAIBLHOTO BBIPAXKESHUS.
BBINOJIHATE YMCIIOBbIE MOACTAHOBKH U BBIYMUCJIATH 3Ha-
geHrue IpoOH, B TOM YHCIIE C ITOMOIIBIO KaJIbKYJISITOpA.
dopmMy/IMpOBaTh OCHOBHOE CBOWCTBO alre0OpamvecKoit
poOu 1 MPUMEHSITb ero JUisl Ipeodpa3oBaHus 1pooeii.
BBINOJIHATE AeHUCTBHUS C anreOpandecKuMH APOOsSMH.
IIpumensaTsr TIpeoOpa30BaHUs BBIPAKCHUN IS PEIICHUS
3a7a4. BeIpakaTh nepemMeHHbIe u3 dopmyn (pusnue-
CKHX, TEOMETPHYSCKHX, ONMHUCHIBAIOIINX OBITOBBIC CHTYya-
AH)

YpaBHeHHuA

U HEepaBeHCTBa.
KBaapaTHblie
ypaBHeHHUA

(15 4)

KBagpatHoe ypaBHenue. Hemoui-
HOE KBaJpaTHOE ypaBHEHUE.
dopMmyna KOpHEH KBaapaTHOTrO
ypaBHeHus. Teopema Buera.
Peuienue ypaBHeHUN, CBOASAIIMX -
csi K kBaJapaTHbIM. IIpocreiimue
npoOHO-panoOHaIbHBIE ypaBHE-
HUSA.

Pemenue TekCTOBBIX 3a7a4 C IO~
MOIIBIO KBaJApPAaTHBIX YPaBHCHUN

PacnosHaBaThk KBaJpaTHEIC YPaBHCHHUSI.

3anuceiBaTh GOpPMyJy KOpHEH KBaJIpaTHOrO ypaBHE-
HUSI; pellaTh KBaJpaTHbIe YypaBHEHUs — IIOJIHEIC U He-
TIOJTHBIE.

IlpoBoAUTL mnpocTeiline HCCIELOBAHUSA KBaJPaTHBIX
YPaBHEHUH.

PemiaTe ypaBHeHHs, CBOJSIIINECS K KBaJIPATHBIM, C I10-
MOIIBIO TPeoO0pa30BaHUN U 3aMEHON MEePEMEHHOM.
Ha6awoaaTh 1 aHAJIM3UPOBATh CBsI3b MEX]y KOPHIMH U
koo dunreHTaMn KBaJgpaTHOTO ypaBHEHHS.
dopmysMpoBaTh TeopeMy Bumera, a Takke oOpaTHYIO
TeopeMy, MPUMEHSITh JTHU TEOPEMBI JJs PEIIeHUs
3a1ad4.




09

IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/I0 4acoB)

OcHOBHOE cojep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00Yy4aIOIUXCS

PemaTh TEKCTOBBIE 3aJa4H aNreOpandecKuM CIIocOO0M:
MEePEeXOIUTh OT CIOBECHOH (hOPMYIHPOBKU YCIOBHS 3a-
nayn K anrebpanyeckod moaenu MyTEM COCTaBJICHUS
YpaBHEHHMsI; pelllaTh COCTaBJIEHHOE YypaBHEHHE; HHTEp-
NpPEeTUPOBATh Pe3yJIbTaT.

3HAKOMHUTBCA C UCTOPUEH Pa3BUTHS anreOpbI

YpaBHeHuA

Y HepaBeHCTBa.
CucreMsbl ypaBHe-
HUM

(13 4)

JluneiitHOe ypaBHEHHE C IABYMs
HepeMeHHBIMH, €ro rpaguxk,
MIpUMEpPHl PELICHUSI YpaBHCHUN B
LebIX YHuciax.

Pemienne cucrem aAByX JIMHEH-
HBIX YpaBHEHUH C OBYMs Iepe-
MeHHbIMH. [Ipumepsl pemeHus
CHCTEM HEJIMHEHHBIX ypaBHEHUH
C ABYMS EPEMEHHBIMHU.
I'paduueckast wmHTEpHpeTanus
YpaBHEHUS C ABYMSI I€PEMEHHBI-
MU U CHCTE€M YPaBHEHHH C ABYMS
EePEMEHHBIMH.

Peuienue TekcTOBBIX 3a7a4 ¢ MO-
MOIIBIO CUCTEM YpPaBHEHUM

Pacno3HaBaThk JMHENHBIE ypaBHEHUS C IBYMs IEPEMEH-
HBIMU.

CTpouTh rpaduku JUHEHHBIX YpaBHEHHUN, B TOM YHCIIE
HUCNOJIb3ys HMPPOBbIEe pecypchl.

PassimuyaTe napajuieiabHbIC U IIEpECEKAIOIUEcs IPsIMble
10 UX YpaBHCHUSM.

PemraTh cucteMmsbl ABYX JIMHEHHBIX YPaBHEHUH C ABYMs
MEePEMEHHBIMH MOJACTAHOBKON U CIO0KCHHUEM.

PemiaTe mnpocreiiine cucTeMbl, B KOTOPBIX OJHO W3
YPaBHEHUM HE SIBJISIETCS JIMHEHHBIM.

IlpuBoANTL rpadpUUYecKyl0 HHTepHpeTALUI0 peIIeHus
YPaBHEHHUS C ABYMs IEPEMEHHBIMHU U CUCTEM ypaBHEHUH
C IBYMsl IICPEMCECHHBIMU.

PemiaTh TeKCTOBBIE 3a4a4YHU anreOpandeckuM crocodoom

YpaBHeHUusA

U HepaBeHCTBa.
HepaBeHcTBa
(12 4)

YucrnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepasencTBo ¢ o1HOM nepeMeH-
HoM. JInHelHbIe HEpaBEHCTBA C

dopmMy/IMpOBaTh CBOMCTBA YHCIOBBIX HEPAaBEHCTB, HII-
JIIOCTPUPOBATH MX HA KOOPAMHATHOM MpsIMOM, AOKa3bI-
BaTh anreOpandecK.

IIpyuMeHATHb CBOMCTBA HEPABEHCTB B X0/I€ PEIICHHMS 3a/1a4.
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OJTHON IepeMEeHHOM M UuX pelle-
Hue. CucteMbl JUHEHUHBIX Hepa-
BEHCTB C OJIHOM NepeMeHHOW u
HUX pElICHUE.

M3o0pakeHue peIICHUS JIMHCH-
HOTO HEPABEHCTBA M HUX CHUCTEM
Ha YHUCJIOBOU NPAMON

PemraTe nuHelHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300pakaTh peEIICHHE HepaBeHCTBA Ha YHCIOBOH Mpsi-
MOH.

PemiaTte cucreMbl TUHEHHBIX HEpaBEHCTB, N300pakaTh
pelIeHre CUCTEMbl HEPABEHCTB HA YHCJIOBOW MPsIMOM

OyHKIMN.
OCHOBHBIE
MOHATUSA
(54)

IMTousitme ¢ynkumn. OO6nacts
OIIpeJIeICHNs] U MHOXKECTBO 3Ha-
gyennit pyHknuu. CriocoObl 3aa-
HUST QYHKOHAN.

I'padux ¢ysxknun. CpoiicTBa
dyHKINU, UX oTOOpakeHHe Ha
rpaduxe

Hcnosib30BaTh (yHKIHOHAIBHYIO TEPMHHOJIOTHIO H
CHMMBOJIUKY.

BbIuuCAATh 3HaY€HUs QYHKIIHH, 3aJaHHBIX GOpMyTaMHu
(mpu HEOOXOIMMOCTH HCITOIB30BaTh KaJbKYyJIATOpP); CO-
CTaBJIATH TA6GJ/MLbl 3HAYEHUN (QyHKIHH.

CTpOMTB O TOUKaM rpapuKu QyHKIIHN.

OnuchIBaTh CBOMCTBA (YyHKIMU Ha ocHOBe e€ rpaduue-
CKOT'O IpPEJCTaBICHUSI.

Hcnosb30oBaTh (QyHKIHMOHAIBHYIO TEPMHUHOJIOTHIO H
CHMMBOJIUKY.

HccinepoBaTh npuMepsl rpa)ukoB, OTPAKAIOLUIUX peajb-
HBIC MIPOIECCHI U siBiicHUs. [IPUBOAUTH NPUMeEPBI 11pO-
IIECCOB W SIBJICHHUU C 3aJJaHHBIMU CBOHCTBaMHU.
Hcnosb30BaTh KOMNBIOTEPHbIE NPOrpamMMbl Ui I10-
cTpoeHus TpadUKOB PYHKIUH U U3YUSHUST UX CBOICTB

dOyHKIMH.
YucoBble
dyHknun
(9v)

YreHne U ocTpoeHue rpaguKkoB
¢yukuuii. [Ipumepsr rpadukon
GyHKIUH, OTpaXkaromuX pealb-
HbIEC IIPOLIECCHI.

DyHKIINH, OMHUCHIBAIOIIHNE TIPS~
MYIO U OOpaTHYIO MPOIOPIHO-
HaJIbHbIC 3aBUCHMOCTH, UX I'pa-
¢uku. 'unepbona.

HaxoauTh c noMo1ubi0 rpaduka GpyHKINH 3HAUCHUE OJ1-
HOM M3 paccMaTpUBAEMBIX BEJIMYUH MO 3HAYEHUIO APY-
TOH.

B HecloxHBIX Cily4asix BbIpakaThb (pOpPMyJIOi 3aBHCH-
MOCTb MCXKAY BCIUYUHAMMU.

OnMchIBaTh XapaKTep HU3MEHEHHUs] OJHOW BEIMYHHBI B
3aBUCUMOCTH OT M3MEHEHHUs APYToM.




9

IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

I'papuxk Jynkuun y = X2
dysrMH Yy = x2, y = x3,

y = \/}, Yy = |x]|; rpaduyeckoe
pellleHre ypaBHEHHM W CHCTEM
ypaBHEHUH

Pacno3snaBaTh Buabl u3dydaemblx QpyHkuuii. [Iokasbl-
BaTh CXEMAaTH4YeCKH I[0JIO)KCHHE Ha KOOPIUHATHOM 110~
ckocTH TpapukoB (GyHKIWU BHaa: Yy = X2, Yy = X°,

y = Vx,y = x|

Hcnosib3oBaTh QYHKIMOHAIBHO-rpaduyeckue mpeja-
CTaBJIEHUs Ul PELICHUS U UCCICIOBAHUS YPABHEHUN U
CUCTEM ypaBHEHHUI.

IpuMeHATHh HUMPPOBbIE PecypcChl Uisi TOCTPOCHUS Ipa-
¢ukoB pyHKIHI

IloBTOpEHUe
1 06061 eHre
(6 1)

IToBTOpEeHHE OCHOBHBIX MOHSTUH
1 METOJ0B KypcoB 7 u 8 KJaccos,
0000I11IeHHEe 3HAHUT

Bbi6UpaTh, NPUMEHATH, OLLeHUBATb CHOCOGBI CPaBHECHHUS
4YHCeld, BBIUYMCICHUH, MpeoOpa3oBaHUN BBIPpAKECHUN, pe-
LIEHUsSI YPAaBHEHUN.

OcymecTB/JIATh CaMOKOHTPOJIb BbIIOJHAEMBIX JEHCTBUI
W CaMONIPOBEPKY pe3yabTaTa BBIYHCICHHH, IMpeoOpaso-
BaHUH, NOCTPOEHUM.

PemaThb 3aZa4¥ U3 peabHOM )KU3HU, IPUMEHSTDb MaTe-
MaTHYEeCKHE 3HAHUS ISl peImeHHsl 3aJad M3 APYTrux
MIPEMETOB.

PemiaTh TeKCcTOBBIE 3aJa4H, CpPaBHHBATh, BbIGMPATh
CHOCOGHI pelieHus 3a1a4du
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9 knacc (He meHee 102 )

HasBaHue
pa3gesia (TeMbl)
Kypca (4ucjio 4yacoB)

OcHOBHOE cojepixaHue

OCHOBHbIE€ BUJbI JeATe/JbHOCTH 06yqa|oumxc;1

Yucsia ¥ BbIYHUC-
JeHus. ledicTBU-
TeJIbHbIE YHCJIa
(9 v)

Panmonaneueie yncna, uppamnu-
OHAJIBHbBIC 4YHCJIa, KOHCYHBIC H
OeCKOHEUHBIE JSCSITHYHBIE JPO-
6. MHOXeCTBO JIeHCTBUTEIb-
HBIX YHCEeN; JAeHCTBUTEIbHBIC
qHciIa KaKk OEeCKOHEUHBIEe ecs-
THYHBIE ApoOu. B3anmHO OnHO-
3HAYHOE COOTBETCTBHE MEXIY
MHOXCCTBOM ﬂeﬁCTBHTeHbeIX
4uCcesl U MHOXKECTBOM TOYEK KO-
OPJAUHATHOMN NPSIMOM.
CpaBHEeHHE NEHCTBUTEIbHBIX YH-
cell, apuMeTHIeCKHUe TeHCTBUS
C NeHCTBUTEIBHBIMI YHCIIAMU.
IpubnnxEéHHOE 3HAUCHHUE BEITHU-
YUHBI, TOYHOCTB ITPUOIIFIKEHUSI.
Oxkpyrienue uucen. [Ipukunka u
OLICHKA pEe3yJabTAaTOB BBIYUCIIEC-
HUH

PasBuBaTh NpeacTaB/JI€HUA O YHCIAX: OT MHOXECTBA
HaTypaJlbHbIX YHCEJ [0 MHOXECTBa JACUCTBUTEIBHBIX
qucel.

O3HAKOMHUTBCA C BO3MOXXHOCTBIO IIPEJCTABICHUS ACH-
CTBUTEJIBHOTO YHCJIa KaK OECKOHEYHOU IECATUIHON OpO-
Ou, IPUMEHSATD JeCITHYHBIEC TPUOIIMKSHUS pallOHAIIb-
HBIX ¥ UPPAHOHAIBHBIX YHCEII.

HN306pakaTh ACHCTBUTEIBHBIC YUCIA TOYKAMHA KOOPIH-
HAaTHOU NpsIMOM.

3anuceiBaTh, CPABHUBATh U YHNOPAAOYHUBATH JCHCTBU-
TeIbHBIC YHCHA.

BLIHOJIHHT]), codeTass YCTHbIC U ITUCbMEHHBIC I'IpI/IéMI)I,
apudpMeTHYeCKHe JeUCTBHUS C pallMOHAIBLHBIMH YHCIIA-
MH; HAXOAUTb 3HAUCHUSI CTCIICHEH ¢ IeJIBIMU TTOKa3aTe-
JSIMH ¥ KOpHEH; BBIYMC/IATHL 3HAYCHHUS] YHUCIOBBIX BBI-
pakeHHU.

[Mony4ynuTs npeacTaBJI€HHE O 3HAUUMOCTU JACHCTBUTEIIb-
HBIX YUCEJI B IPAKTUYECKOU AesATEIbHOCTU YEIOBEKA.
AHa/IM3MpPOBATh M JeJaTh BBIBOABI O TOYHOCTH NpUOIN-
JKeHUs JeHCTBUTENILHOIO YHCIIa IPU PELISHNUH 3aay.
OKpyTJIATh AeHCTBUTENbHBIE YHCTA, BBINOJHAThL MPHU-
KHMJKY pe3yibTaTa BbIYHMCIEHUN, OL€HKY 3HaueHUN 4uc-
JIOBBIX BbIPpAXECHUM.

3HAKOMHUTBCA C UCTOPUEH Pa3BUTUS MATEMATHKU
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)

Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

YpaBHeHus

U HepaBeHCTBa.
YpaBHeHHuA

C OJHOM
nepeMeHHOM
(14 49)

JIuneliHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOAAIIMXCS K JIH-
HEUHBIM.

KBagpatHoe ypaBHenue. Peme-
HHUE ypaBHEHHUH, CBOMISIIUXCS
K KBaJpaTHBIM. BuUKBazpaTHbIC
YpaBHEHUSI.

IIpumMepsl pelieHus: ypaBHEHUN
TpeThel U 4YeTBEPTON cTeneHen
Pa3I0KEHUEM Ha MHOXKHUTEIH.
Pemenue  apoOHO-panoHam b-
HbIX ypaBHEHHUIL.

Pemenne TekcTOBBIX 3a7au anre-
Opan4ecKkuM METOI0OM

OcBauBaTh, 3alOMMHATh U NPUMEHATb rpaduyeckue
MEeTO/bI I1PU PEIICHUU YPAaBHEHUI, HEPABEHCTB U UX CHU-
CTEeM.

Pacno3HaBaTh 1iesibic U IPOOHBIC YPABHCHUS.

PewmaTh JiMHeliHble ¥ KBaJpaTHble YpaBHEeHMs, ypaBHe-
HUsI, CBOJSIIIIUECST K HUM, IPOCTECHUIIINE JIPOOHO-paImo-
HaJbHbIE YPaBHEHUSI.

Hpe,a.)'lal"aTb BO3MO>KHBIE CITOCOOEBI pemeHnus TEKCTOBBIX
3a1a4, 06CYK/AAaTh MX U pellaTh TEKCTOBbIC 3a/1a4l pas-
HBIMH CIIOCOOaMH.

3HAKOMUTBCA C UCTOPHUEM pa3BUTHUI MAaTEMaTUKHU

YpaBHeHuA

Y HepaBeHCTBa.
CucremMsl ypaBHe-
HMI

(14 4)

JluneliHoe ypaBHEHHE C JABYMs
MEepeMEHHBIMHA U €T0 rpaduk.
CucreMa AByX JIMHEWHBIX ypaB-
HEHHUN ¢ ABYMs EPEMEHHBIMU U
eé pemenue. PemreHue cucrem
IBYX yYpaBHEHHIA, OTHO U3 KOTO-
pPBIX JTUHEHHOE, a Ipyroe — BTO-
poi cTereHu.

I'papuyueckass wmHTEepnperarus
CHUCTEMBl ypaBHEHUH C JBYMS
NEepPEMEHHBIMH.

OcBaMBaTh U NPUMEHATb NPUEMBI PEIICHHUS CHUCTEMBEI
IBYX JIMHEHHBIX ypaBHEHHH C ABYyMs NEPEMEHHBIMU U
CHCTEMBI ABYX YPaBHEHHUH, B KOTOPBIX OJIHO ypaBHEHUE
HE sSIBIETCsl IMHEHHBIM.

Hcnonb30BaTh (QyHKIUOHAIBHO-TpapUUECKHUe  IMpef-
CTaBJICHHS sl pellIeHUsl U UCCJIeJOBAHMA YPaBHEHUN U
CHCTEM.

AHa/IM3MpPOBATh TEKCTHI 3aJa4, pemaTh ux ajredpande-
CKHUM CcHocoOoM: MepexoAHThb OT CIOoBecHOU (opmyu-
POBKHU YyCJIOBUSI 3a/lauM K ajdredpandecKkoil Moaesu Imy-
TEM COCTaBJIEHUSI CUCTEMbl YPaBHEHU; pellaTh COCTaB-
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PerieHre TEKCTOBBIX 3a/a4 ajre-
OpandecKkuM crnocooom

JIEHHYIO CUCTEMY ypaBHEHHI; MHTepIpeTUpoBaTh pe-
3yJIbTAT.
3HAaKOMHUTBCSA C UCTOPUEH pa3BUTUS MaTEMaTHKHU

YpaBHeHuA

Y HepaBeHCTBa.
HepaBeHcTBa
(16 v)

YuciioBble HEpPaBEHCTBA M UX
CBOMCTBA.

JIunelinbie HepaBeHCTBA C OJJHOM
NEPEMEHHON U UX pElLICHUE.
CucteMsl JUHEHHBIX HEPABEHCTB
C OJHOI MepeMEHHOH U UX pelie-
HUE.

KBanparusie HepaBeHCTBA U UX
pemenue.

I'paduueckas HHTEpHpeTanus
HEpaBEeHCTB M CHCTEM Hepa-
BEHCTB C JIBYMsI IEPEMEHHBIMU

YuTaTh, 3aNMCbIBAaTh, IOHUMATh, UHTEPNIPETUPOBATh
HEpPaBEHCTBA; UCIT0JIb30BAaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BbInoOJIHATB peoOpa30oBaHus HEPABCHCTB, HCNOJIb30BaTh
IUIsT IpeoOpa3oBaHUsl CBOMCTBA YHCIIOBBIX HEPaBEHCTB.
Pacno3HaBaThb 1uHEHBIEC U KBaJApaTHbBIE HEPABEHCTBA.
PemaTsb nuHeiiHbIe HEpPaBEHCTBA, CUCTEMBI JIMHEHHBIX
HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOYAIOIINX KBa-
JpaTHOE HEPABEHCTBO, U peliaTh UX; 0O6CYKAATh 110y~
YeHHBIC PEIICHUS.

HN306parkaTh pelicHre HePaBeHCTBA U CHCTEMbI Hepa-
BE€HCTB HA YHCJIOBOW NpsIMOI, 3allMChIBATh pEUICHHUE C
IIOMOIILIO CUMBOJIOB.

PemnaTb kBajgpaTHbIC HEPABCHCTBA, UCIIOJB3Ys rpaduye-
CKHE NpeACTaBJICHUS.

OcBauBaTh U NPHUMEHATb HEPABCHCTBA NPH PEIICHUH
pa3IUYHBIX 3a71a4, B TOM YHUCJIE MPAKTUKO-OPHECHTHPO-
BaHHBIX

DyHKIUU
(16 4)

KBagparuunas ¢dyHkous, 8
rpaduk u cBoiictBa. I[lapaboia,
KOOpJHHATHI BEPIIMHBI apabo-
JIbI, OCb CHMMETPHH NapadoJIbl.
CrenenHble (pyHKIIMM C HATY-
panbHBIMH ITOKa3aTeasiMA 2 U 3,
uX rpaduKya U CBOICTBA.
I'padpuxu  dynxumii: y = kx,
k
y=kx+b y=", y=axd
x

y=ad y=Jxy=Ix]

PacnosHaBaTh BuAbl H3y4yaeMblX (DYHKIHI; UJIJIIOCTPH-
pOBaTh CXeMaTUYeCKH, OOBACHATb DPaCIOJIOKEHHE Ha
KOOPAWHATHON MJIIOCKOCTH rpadukoB (yHKIUH BHAA:

k
y=kx,y=kx+b,y:—,xy=ax2,y=ax3,
y = JX, Yy = [X] B 3aBHCHMOCTH OT 3HAYeHHH KOd(Pu-
LIUCHTOB; ONMCHIBATH MX CBOMNCTBA.
PacnosHaBaThk KBaJpaTuuHyI0 QYHKIIHIO IO popMyIre.

IIpuBOAMTEL NIpUMeEPHI KBaAPAaTUYHbIX 3aBUCUMOCTEN U3
peanbHON XKU3HHU, PU3UKH, TEOMETPHUH.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

BeIABIATH U 000011aTh 0COOCHHOCTH rpaduKka KBaapa-
THYHON QyHkuumM Yy = ax?> + bx + c.

CTpouTh U U306paKaTh CXeMAaTUYECKH rpapuku KBaapa-
TUYHBIX QYHKUUH, 3aJaHHBIX (GOPMYJaMu BUJA Y = ax?,
y=ax®+ qy =akx +p)’y=a®+ bx + c
AHa/IM3MPOBaTh U NPUMEHATh CBOWCTBA M3Yy4YCHHBIX
¢GyHKIUN WIS UX TOCTPOCHHS, B TOM YHUCIE C ITOMOUIBIO
HU(GPOBBIX PecypcoB

Yuc/oBbI€E OC/IE-
JA0BaTEJIbHOCTU
(15 4)

[ToHsATHE 4YHUCIOBOM mOCIENOBa-
TEJIBbHOCTH.

3agaHue  IMOCIEIOBATEILHOCTH
pekyppeHTHOU  (dopmysioi U
bopmytoit n-ro unena.
Apudmerndeckass U TEOMETpPH-
yeckasi nporpeccuu. Dopmyibl
n-ro wieHa apuPMETHYSCKON W
reoMeTpHuYecKoi MIpOTpeECcCHid,
CYMMBI HEPBBIX N YICHOB.
W3o0paxxkeHue uiecHOB apudme-
TUYECKOM M TIeoMeTpUUYECKON
nporpeccuif ToykaMu Ha KOOp-
AUHATHOM INTOCKOCTH.
JIMHEWHBIA U DKCIIOHEHI[HAJIb-
HBIA POCT.

CroKHbIE NPOLEHTHI

OcBaMBaTh U NPHUMEHATb HHICKCHbIE O00O3HAYCHHS,
CTPOUTHL pedyeBble BbICKa3bIBAHUS C UCIOJIb30BaHUECM
TEPMHUHOJIOTHH, CBSI3aHHOW C TOHSITHEM IIOCIEI0BATENb-
HOCTH.

AHanM3upoBaTh (GOpPMyITy NM-TO WICHA IOCIEI0BATEIb-
HOCTHU HJIU PEKYPPEHTHYIO (pOpMyTy M BBIYMCJIATD WICHBI
MOCIeI0BAaTENbHOCTEH, 3aJaHHBIX STUMH (HOPMYTaMHU.
YcraHaB/MBaTh 3aKOHOMEPHOCTb B IIOCTPOEHUHU IOCIe-
JI0BATEIBbHOCTU, €CJIM BBIIUCAHBI IEPBbIC HECKOIBKO €&
9JICHOB.

PacnosHaBaTh apudMeTHUECKYIO MU I'€OMETPHUUYECKYIO
MIPOTPECCHU IIPU Pa3HBIX CIIOCO0AxX 3aJaHMusI.

PemaTe 3amaum ¢ UCronb30BaHUEM (HOPMyYH N-TO UIeHA
apudmMeTnueckoil U reoMeTpUYecKOil mporpeccuii, cym-
MBI MIEPBBIX 11 YIICHOB.

HN306pakaThk WICHHI ITOCIEI0BATEIIFHOCTH TOUKAMHA Ha
KOOPJIMHATHON TMJIOCKOCTH.
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PaccMaTpuBaTh NpUMepHI NIPOLECCOB U ABJIEHUN 13 pe-
aITbHOW JKU3HH, WUIIOCTPUPYIOIINE U3MEHEHHE B apud-
METHUUYECKOW IMpPOrpeccuM, B IN€OMETPUUECKON Iporpec-
cHu; U300pa)kaTh COOTBETCTBYIOIIME 3aBUCHUMOCTH TI'pa-
puuecku.

PeuraTths 3aja4M, CBsi3aHHBIC C YUCIOBBIMU TOCIIEA0BA-
TEIBHOCTSIMH, B TOM YHCIIE 3aJa4d U3 peajJbHOW KU3HU
C HCIIOJIb30BaHUEM IH(POBBIX TEXHOJOTHH (IJIEKTPOH-
HBIX TaOIUIl, rpa@UUICCKOTO KAJIBKYyJIITOpa WU T.II.).
PemiaThb 3ajauu Ha CIOXKHBIC MPOLEHTHI, B TOM YHCIIE
3aJa4ud W3 peajlbHOM MNpakTUKH (C HCIOJb30BaHUEM
KaJIbKYJISITOPA).

3HAaKOMUTBCA C UCTOPHUEH pa3BUTHUS MaTEMaTHKU

IloBTOpEHUE,
00600611eHUE,
cHUCcTeMaTHU3anusa
3HaHMA1

(18 4)

Yucsia 1 BbIYUC/I€HUA (3aIHUCh,
CpaBHEHHE, JCHCTBUS C JICHCTBHU-
TENbHBIMU YHCJIaMH, YHUCIIOBas
npsiMasi; TPOLEHTHI, OTHOIIE-
HUsI, NPOTOPIIUU; OKpPYIJIEHHUE,
npuOJIMKEHUE, OIICHKA; peIe-
HHE TEKCTOBBIX 3a7a4d apudme-
THYECKUM CITOCOOOM)

OnepyvpoBaTh MOHATUAMM. MHOKECTBO, TOJAMHOXKECTBO,
ollepaly HaJl MHOXKECTBAMH; MCIIOJIb30BaTh rpadude-
CKO€ TPEACTaBIICHHE MHOXXECTB JUISI ONMHCAHUS peaib-
HBIX IIPOIIECCOB M SBJICHUM, IPU PEIICHUH 3aaa4 U3 JpYy-
TUX Yy4EOHBIX MPEIMETOB.

AKTya/IM3upoBaTh TEPMHHOJIOTHI0 U OCHOBHBIE JAeM-
CTBHUs, CBA3aHHbIe C YHC/JaMM. HATypadbHOE YHCIIO,
MPOCTOE M COCTABHOE 4YHCIA, AEIMMOCTh HATypalbHBIX
4ypcesl, NPHU3HAKU JEJIUMOCTH, IIEJI0€  YHUCIO0, MOIYJb
4gpcia, OOBIKHOBEHHAs M JeCSATHUYHAs IpoOW, cTaHmapt-
HBIA BHJI YUCTIa, apu(PMETHISCKUH KBaJApaTHBI KOPEHbB.

1 31eck mpencTaBIeHBI SIIEMEHTHI COIEPKAHUS Kypca, H3ydaBIIUecs B 5—8 Kirac-
cax W TpeOyIolIne NOBTOPEeHU, 0000IIeHus U cucTeMaTu3anuu. Oopamarscs K
3TOMY MaTe€puajaly MOXHO B BUJAC AKI€HTa Ha 3aBEpHIalOIIEM JdTall€ U3Yy4UYCHUS
Kypca 9 Kjacca WM paclpeNelsiTh II0 COOTBETCTBYIOIINM TeMaTHUYSCKUM pas-
JejaaM, U3y4aeMbIM B TEYCHHE y4eOHOro roja.
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IIpodoiceHue

HasBanue
pa3gesa (TeMbl)
Kypca (4HMc/io 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHbIE BH/bI JeSITEJbHOCTA 00YYaIOIUXCS

BbINOJIHATE AeUCTBMA, C)ABHMBATh U YNOPAAOYMBATH
4ypcia, NPeACTaBIsATH YHCIa Ha KOOPAWHATHOW IIPSIMOi,
OKPYTJIATH YHCIIA; BBINOJHATh NPUKUAKY U OLEHKY pe-
3yJIbTaTa BBIYHCICHUH.

PemaTh TeKCTOBBIE 3aAa4YU apu(pMETHIECKUM CITIOCOOOM.
PemiaTe npakTU4ecKHe 3aJadH, coaepiKaline MpoIeH-
TBI, JOJW, YacCTH, BBIPAXKAIOIIHE 3aBUCHMOCTH:  CKO-
poCTh — BpeMsi — paccTOsiHUe, LleHa — KoJn4e-
CTBO — CTOMMOCTH, 00BEM paboOTBl — BpeMsi — IIpo-
H3BOJIUTEILHOCTH TPYy/a.

Pa36upaThk peanbHbIC )XH3HCHHBIC CUTyaluu, GopMyiu-
POBATh HX Ha SI3bIKE MaTeMaTHKH, HAXOAUTB pEIIeHUe,
MpUMEHss MaTeMaTHYeCKUi anmnapaTr, MHTepInpeTUupo-
BaThb pe3yJIbTaT

Anre6panyeckue BbIpaXKeHUs
(mpeobpazoBanne  anreOpanye-
CKHX BBIPOKECHUH, JOMYCTHMBIC
3HAYCHHUS)

OnepupoBaTh NOHATHUSAMM: CTEICHH C IEIBIM ITOKa3aTe-
jeM, apudMeTHYecKHd KBaApaTHBIH KOpPEHb, MHOTO-
qlIeH, alre0pandeckas ApoOb, TOXKIECTBO.

BBINOJTHATHL OCHOBHbIE J€MCTBUS: BBIIOIHITH PACUETHI
no ¢opmyiaam, mpeodPa3oBBIBATH IENIbIE, IPOOHO-paIli-
OHa/IbHBIE BBIPAXKEHUSI U BBIPAXKEHUs C KOPHSIMH, pea-
JIN30BBIBATh PA3JIOKEHNE MHOTIOWICHAa Ha MHOXXHUTEIH,
B TOM YHCIJIE C UCHOJIb30BaHHEM (POPMYJI pa3HOCTH KBa-
JIpaToOB U KBaJpaTa CyMMBl M Pa3HOCTH; HAXOJIHUTh JO-
IIyCTUMBbI€ 3HAYCHHUsI IEPEMEHHBIX I JAPOOHO-parumo-
HaJIbHBIX BBIPAXKEHUM, KOpHEH.
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Mo e/ IMpoBaTh C MOMOIIbI (OPMYJ peajbHbIC MPOIieC-
CBI U SIBJICHUS

DPYyHKIMU (IIOCTPOCHHUE, CBOU- OnepupoBaTh NOHATUAMMU. QYHKUIUS, TpaduK QyHK-
CTBa M3YYCHHBIX (QYHKIHUW; rpa- U, HyJIU GYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
(uueckoe pemieHne ypaBHEHUH IIPOMEXXYTKH BO3pacTaHUsl, yObIBaHUsI, HauOoJbIlIee U
u ux CI/ICTGM) HAMMCHBIIICC 3HAYCHU A (1)yHKLII/II/I.

AHa/M3MpoOBaTh, CPaBHMBATh, OGCYXJaThb CBoOiicTBa
(yHKIIUN, CTPOUTB UX rpadHKu.

OnepvpoBaTh MNOHATHUAMM:. TIpsMas MPOMOPIHOHATE-
HOCTh, oOOpaTHas NOPONOPLUUOHAIBHOCTH, JIMHEHHas
ynknus, kBagpatuyHas (yHKUMs, mapabora, THIep-
Goma.

Hcnosib30oBaTh rpauKH uisi OnpeaesieHus CBOWCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, ISl PELIEHUs 3a/1a4d U3 ApYy-
Tux yqe6H},1x npeamMeToB U peaJ’IBHOfI JXU3HU, MOJAeJIHU-
poBaTh C NOMOIIGIO IPaUKOB peajbHbIC MPOLECCH U
SAABJICHHU .

BeipaxkaTh (GOpMyJIaMH 3aBUCHMOCTH MEX]Jy BEIUYHU-
HaAMH

IIpu pa3zpaboTke paboueit mmporpaMMbl B TEMaTHUYECKOM IUIAaHUPOBAHUU JOJDKHBI OBITH YUTECHBI BO3MOXK-
HOCTH HMCHOJIb30BaHUsI DJIEKTPOHHBIX (LHU(PPOBBIX) 00pa30oBaTEIbHBIX PECYPCOB, SIBIISTFOIIMXCS y4eOHO-METO-
AUYECKUMH MaTtepuaiaMu (MyJIbTUMEIUHHBIC IIPOTpaMMBbl, SJICKTPOHHBIE YYEOHHKH W 3aJadYHUKH, DJICK-
TPOHHBIE OMOJIMOTEKH, BUPTyalbHbIC J1a0OpaTOPUH, UT'POBBIE MPOrPaMMBI, KOJUICKIIUH HU(PPOBBIX 00pa3o-
BaTeJbHBIX PECYPCOB), MCHOJIB3yEeMbIMHU JJIsi OOyYEHHUsI M BOCIIMTAHUSI PA3JIMYHBIX TPYIIT I10JIb30BaTENCH,
MIPEJICTaBIICHHBIMHU B 3JICKTPOHHOM (IM(PPOBOM) BHJIE U pEaIM3YIOIIMMU AuIakTHYeckre Bo3mokHoctn UKT,
coJiep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 0Opa3oBaHUU.



NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUS». 7:9 KJIACCbI

LEN U3YHEHMA YHEBHOI O KYPCA

«MaremMaTuKy y>Ke 3aT€M Y4YMTb HAJO0, YTO OHAa YM B IOPSIAOK
IPUBOIAUT», — IIMCAJI BEJIIMKUI PYyCCKUN yueHblii Muxann Bacuibe-
BUY JIoMOHOCOB. I B 9TOM COCTOUT OJIHA U3 JIBYX lIeJIeil OOyUYeHU s
reOMEeTPUU KaK COCTAaBHOW YAaCTH MATE€MaTHUKHU B MIKOJE. DTOU 1IeTn
COOTBCTCTBYCT AOKa3aTCJIbHasl JIMHUA MpCriogaBaHUA I'€OMETPHUU.
Crienyst mpeICTaBJICHHON padoyeii mporpaMmme, Ha4uHasl C CSIbMOTO
KJIacca Ha ypoKaxX I'€OMETpHUH 00yYaronIuiics y9uTcs IPOBOJUTH JI0-
Ka3aTeJIbHbIE PACCY’KIEHUSI, CTPOUTH JOTHUYECKHE YMO3aKIIOUYECHHUS,
JOKa3bIBaTh HCTUHHBIEC YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, OIPOBOJUTH PACCYKJIEHUSI «OT IIPOTUBHOI'O», OTJINYATh
CBOMCTBa OT IIPU3HAKOB, (POPMYyIHPOBATHL OOpaTHBIE YTBEP>KIACHUS.
Y4eHuk, OBJIaJACBIINH HCKYCCTBOM pacCyXJaThb, OyJeT NPUMEHSIThH
€ro M B OKpy»karouleil xkxu3Hu. Kak nucan reomerp u negaror Urops
denopoBud lllapsIruH, «1I0AMH, TOHUMAIOIIUMHA, YTO TAKOE HO-
Ka3aTeJIbCTBO, TPYJAHO U J1a)K€ HEBO3MOYKHO MAaHUNYJIMPOBaTh». 11 B
3TOM COCTOUT BA)KHOE BOCIHUTATEIBHOE 3HAUEHUE U3YUYEHUS reoMe-
TpHUHU, NPUCYIIEE UMEHHO OTEYECTBEHHOW MAaTEMaTHYECKOM IIKOJIE.

BmecTe ¢ TeM aBTOpBI IpOrpaMMBbI IPEJOCTEPETAOT YUYUTENS OT
H3JHULIHETO (popmManmn3Ma, OCOOCHHO B OTHOIIICHHH Hadall U OCHOBAa-
HUM reomerpun. @panny3ckul marematuk >Kan JbenonHe no sto-
MY IIOBOJY BBICKAa3aJiCs Tak: «UTO KacaeTcst JAeIUKaTHONW mpoOIeMbl
BBEJICHHUST KaKCHUOM», TO MHE Ka)XETCs, UTO Ha MIEPBBIX MOPaxX HYyK-
HO BOOOIIIEe N30erarth IMMPOU3HOCUTH caMoO 3TO clioBo. C JIpyroi ke
CTOPOHBI, HE CJIeAyeT YNyCKaTb HU OJIHOM BO3MO>KHOCTH J1aBaTh
OpUMEPHI JIOTHYECKUX 3aKIIIOYCHU, KOTOphIC Kya B O0JIbIIel Me-
pe, YeM uaest akCUOM, SIBJISIFOTCSI HICTUHHBIMU U €JUHCTBEHHBIMU
JABUraTEIsIMHA MAaTEMaTUUYECKOT'O MBIIIJICHUS .

BTopoit 1enbro n3ydeHusi FTeOMETPUH SBIISIETCS MCIOJIb30BaHUE
e€ KaK MHCTPYMEHTA IIPU PEIIeHUU KaK MaTeMaTU4YECKUX, TaK U
OpakTUYECKUX 3a7lad, BCTPEUaroIUXCs B peaibHOM XU3HU. OKOH-
YUBIIMN KypC I'€OMETPHH IIKOJILHUK JOJDKEH OBITh B COCTOSIHUU
OIpeNIeIUTh T€OMETPUIECKYI0 (UTypy, OIHMcaTh CIOBAMU JaHHBIN
4epTéX UIIM PUCYHOK, HAWTH IUIOIIaAb 3€MEIbHOTO y4yacTKa, pac-
CUMTaTh HEOOXOIMMYIO JJINHY OITOBOJIOKOHHOTO KaOessi MM Tpe-
OyeMble pa3zMepsl rapaska 1Jis aBTOMOONIISI. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCINUTEIbHAsI JUHUS B U3yUYEHUHU FT€OMETPUH B IIKOJIE.
JaHHasg nmpakTUdecKas JIMHUsI ABJISIETCA HE MEHEE Ba)KHOM, 4eM
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nepBast. Emé Ilmaron mpenmuckiBai, 94ToObI «rpaxkmane I[Ipekpac-
HOTO TOpOJia HA B KOEM CIIydae HE OCTaBISIJIH T€OMETPHUIO, BEIb He-
MaJIOBaXKHO Na)kKe IMMOOOYHOE €€ MpUMEHEHHE — B BOCHHOM JIeJIe Na,
BIIPOYEM, H BO BCEX HayKaxX — JJIsI JIyYIIETO UX YCBOCHUS: MBI BEelIb
3HaeM, Kakasg OECKOHEUHas pa3HHUIlAa CyMIECTBYET MEX/y YEIIOBEKOM
OPUYACTHBIM K T€OMETPUU M HEIIPUIACTHBIMY. J[JIT 3TOTO YUHUTEIIO
peKOMeHayeTCsT TToA0upaTh 3aJadd MPAaKTHUECKOTO XapaKTepa IS
paccMaTpuBaeMBbIX TEM, YIUTh AE€TEil CTPOUTHh MaTEMaTHYESCKUE MO-
JICJIN PEaTbHBIX >KU3HCHHBIX CHUTYallli, MPOBOAUTH BBIYHUCICHUS U
OIIEHHUBATH aJIEKBAaTHOCTH IMOJyUYEHHOTO pe3yibTara. KpaiiHe BaxxHO
HOJI‘IépKI/IBaTB CBA3U ICOMECTPUHN C APYTrMMHU NIpeaAMETaMu, MOTHUBH-
poBaTh MCHOJIB30BaTh OIPECIICHUsI TeOMETPUYSCKUX (PUryp u mo-
HSITUU, JE€MOHCTPUPOBATh IPUMEHEHHUE MOJYYSeHHBIX YMEHHUH B (Qu-
3UKe M TeXHHUKE. DTU CBSI3M HamOoJiee sIpKO BUIAHBI B TeMax «Bek-
TOpBD», « TpUrOHOMETPUUECKHE COOTHOLICHU,«MeTo 1 KOOpIUHAT
u «Teopema ITudaropa.

B 3aknrouenue conuiéMcst Ha BEJIMKOIO MaTeéMaTHKa U aCTpOHOMa
HNoranna Kemepa, 9To0bI emé pa3 mOTYEPKHYTH U METanpeaMeT-
HOE, U BOCIIMTATCIBHOC 3HauYeHHWe reomerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei%.

MECTO YYEBHOI O KYPCA B YYEBHOM MIAHE

CormacHo ydyeOHOMY IUTaHy B 7—9 Kjaccax HU3ydaercs y4eOHbIH
Kypc «I'eomeTpns», KOTOPBII BKIFOYACT CICAYIONIE OCHOBHBIC pa3-
nensl conepkanus: «['eomerprueckue GUTYpbl U UX CBOMCTBaY,
«/3MepeHne TeOMEeTPUYECKUX BEIWYHH», a Takxke «/lekapToBBI
KOOpPJAWHATHI Ha IUIOCKOCTH», «BeKkTOpbD», «JIBM)KEHUS TIIOCKOCTH»
n «IIpeoOpa3zoBaHUs TTOTOOUS.

VYueOHblil I1aH IIpeaycMarpuBaeT U3y4eHHe reoMeTpun Ha 0azo-
BOM YPOBHE, MCXOJsl M3 HE MeHee 68 ydeOHbIX 4acoB B y4yeOHOM
roay, BCEro 3a Tpu roja ooydenuss — He MeHee 204 yacos.

1 FCOMeTpI/ISI cAnHa U B€CYHa, OHAa onucraer B boxxbem Ayxe. Haina npu-
4aCTHOCTH K Hell CIIYKUT OJHHUM U3 OCHOBaHHfI, 10 KOTOPBIM HYEIIOBEK
JnokeH O0bITh o0pasom Boskeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEP*XAHUE YYEBHOIO KYPCA (10 rOAAM OBYYEHMA)
7 Knacc

HauganeHable noHATHA TeoMeTpuur. Todka, mpsMasi, OTPe30K, JIy4.
VYroiu. Buasl yrinos. BepTukanbHble U CMEXHbIE yIJIbl. buccekTpu-
ca yria. Jlomanasi, MHOroyroiasHuK. IlapamnensHOCTs U IIEPHEHIN -
KYJISIDHOCTH HPSIMBIX.

Cummerpuanbie ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM CHMMe-
Tpuu. IIpruMepsl CUMMETPHUN B OKPY>KAIOIIEM MHpE.

OCHOBHBIE IIOCTPOCHHUS C TIOMOIIBIO LUPKYJIS W JHUHEUKH.

TpeyronsHuk. BeicoTa, MenuaHna, OMCcCeKkTpHuca, UX CBOMCTBA.
PaBHOOEIpEeHHBI U PaBHOCTOPOHHUN TpeyrojibHUKU. HepaBeHCTBO
TPEYroJbHUKA.

CBolicTBa ¥ NPHU3HAKHA PaBHOOEIPESHHOTO TpeyroJibHUKa. [1pn-
3HAKH PAaBEHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa U NpU3HAKU NapajuIesIbHBIX NpsaMbix. CymMma yTiioB
TpeyrojgbHUKa. BHEIIHWE yrabl TPEyroJbHUKA.

IIpssmoyronpHEIT TpeyronbHUK. CBOWCTBO MEOUAaHBI MPSIMO-
YTOJIBHOT'O TPEYTOJIbHUKA, IPOBEAEHHOM K TUNoTeny3e. [Ipusnaku
paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJBHUKOB. [IpsAMoyronbHsiii Tpe-
YTOJIBHHUK ¢ yTiiom B 30°.

HepaBencTBa B reoMeTpHuH: HEPAaBEHCTBO TPEYTOJIFHUKA, HEpa-
BEHCTBO O JUTMHE JIOMaHOM, TeopemMa O OOJIbIIEM yIjie U OOJIbIICH
CTOpPOHE TpeyroJjibHuKa. Ilepnenaukyisp u HakJIOHHasl.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeIuHHBIN
OEPHIEHIUKYISIP K OTPE3KY KaK F€OMETPUUECKHUE MECTA TOUEK.

OKpy>KHOCTB U KPYT, XOpJa U JUAaMETP, UX CBONMcTBa. Bzanmuoe
pacnoyIoKeHHe OKPYKHOCTH U npsamMoii. KacaTtenbHas u cexymias k
OKpy>KHOCTU. OKpPY>KHOCTb, BHUCAaHHAas B yroj. BnucanHas u onu-
CaHHasl OKPY>KHOCTH TPEyTrOJIbHUKA.

8 knacc

YetwipéxyroabHuku. [lapannenorpamMmm, ero npu3Haku U CBOU-
crBa. HacTHbIe cilydyad napajiiesiorpaMMoB (IIPsIMOYTOJIBHUK, POMO,
KBaJpaT), UX IIPU3HAKU U cBoMcTBa. Tpaneuus, paBHOOOKast Tpa-
nenus, e€ ceoicTBa U npusHaku. IIpssMoyronesHast Tpanenus.

Meron  yaBoeHuss ~ MenuaHbl. lleHTpanbHass ~ CHUMMETpHSL.

Teopema daneca u TeopemMa O MPOMOPIIUOHATBHBIX OTPE3KAX.
Cpennue NUHAN TPEyTOJIbHUKA U Tpanenuu. LlenTp macc Tpeyrosib-
HUKA.

ITonoOue TpeyroabHUKOB, KO dUueHT moxodus. [IpusHaku 1mo-
JI00MsT TPEyroJILHUKOB. [IprMeHenne nono6ust mpyu pemieHny Mpak-
TUYECKHUX 3aJ1ad.
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CsoiicTBa mromazieii reomeTpudeckux ¢uryp. @opMysl JULs
IJTIOIA/TM TPEYTOJIbHHUKA, IapajuiejorpaMmMa, poMOa M Tpareiui.
OTHoOIIICHUE TIUTOIIAZIeH TOJOOHBIX QUTYP.

Beraucnenue miomane TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT9aTol Oymare.

Teopema ITudaropa. [Ipumenenue treopemsl Iudaropa mpu pe-
IIEHUU MTPaKTUYECKUX 3aj1ad.

CuHycC, KOCHHYC, TAHT€HC OCTPOTO yIJa MIPsIMOYTOJIBHOTO Tpey-
rosibHUKa. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUroHome-
Tpuueckue ¢pyHkumu yrios B 30°, 45° u 60°.

Brnucannble U nIeHTpaJjIbHBIE YIJIbI, YTOJI MEXXAy KacaTeJIbHON U
XOpAoH. YTIIbl MEXIy XOpJAaMU U CeKyIIMMHU. BriucaHHbIe U ONU-
CaHHBIE 4YETBIPEXYTOJBHUKU. B3anMHOE pacnoiloKeHHe [BYyX
okpy>xHocTel. Kacanune okpyrxkHocteit. O01me KacaTelbHbIe K JIByM
OKPY>KHOCTSIM.

9 knacc

Cunyc, Kocunyc, Tanrenc yriios ot 0 go 180°. OcHoBHOE TPUTO-
HOMETPHYECKOE TOXKJIeCTBO. DOPMYJIbI IPUBEICHHUSI.

Pemienne tpeyronbHukoB. TeopeMa KOCUHYCOB U T€OpEMa CHHY -
coB. PeunreHne mpakTHYECKUX 3a7ad C HMCIIOJIB30BAaHUEM TEOPEMBI
KOCHUHYCOB U T€OPEMbI CUHYCOB.

ITpeobpazoBanne monodusi. I1oobme cCOOTBETCTBEHHBIX 2JIEMEH -
TOB.

Teopema 0 IpOU3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BeEIE-
HUM OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

Bexrop, nnnHa (MOIyIIb) BEKTOpA, COHAIIPaBJICHHBIE BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEK-
TOPOB, PAaBEHCTBO BEKTOPOB, OIIEpAllMH HAJ BeKTOpaMu. Pasioxke-
HHE BEKTOpa MO ABYM HEKOJUIMHEApHBIM BeKkTOpaM. KoopanHaTsel
BekTOopa. CKalsIpHOE MPOU3BEJICHUE BEKTOPOB, MPUMEHEHUE sl
HaXOXXJICHUS IJIMH U YTJIOB.

JlekapToOBBI KOOPAWHATHI HAa MJIOCKOCTH. Y PaBHECHUSI NPSIMOU U
OKPY>XHOCTH B KOOpAWHATaX, IIepeceyeHue OKPYXHOCTEH U Hpsi-
MBIX. METOJI KOOpJAWHAT U €ro IPUMEHEHHUE.

ITpaBuibHBIE MHOTOYTOJBHUKH. JlimHa okpyskHOcTH. ['panycHas
W paguaHHas Mepa yrjia, BBIUHNCICHHUE UINH JIyI OKPY>KHOCTEH.
ITnomane kpyra, ceKTopa, CErMEHTA.

JBVKEHUsI TUUJIOCKOCTH ¥ BHYTPEHHHE CHUMMETPUH (UTYDP
(pmemeHTapHBIe TIpencTaBicHUsA). [lapamnenpHbIil TIepeHoc. lloso-
poT.
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NJIAHMPYEMbIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA NPUMEPHOM
PABOYEN MPOIPAMMBI KYPCA (MO NOAAM OBYYEHMA)

OcBoeHne yuebHOro kypca «l'eoMerpusi» Ha ypOBHE OCHOBHOTO
ob1rero oopa3oBaHUsT JOJDKHO OOCCIICUYUBATH JOCTHXKCHUE CIICIYIO-
[IUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

7 knacc

Pacrio3naBaTte M3ydeHHBIE reoMeTpHYecKrue (QUTYpPBI, ONPEIEISTh
UX B3aUMHOE PaCITOJIOKCHUE, U300pakaTh I'eOMeTpuUecKue ¢u-
TypbI; BBIIIOJHSITH YEPTEXKU IO YCIOBHUIO 3ajJaud. M3mepars Jm-
HEWHBIE W YTJOBBIE BEIWYHWHBI. Pemiares 3a1a4d Ha BBIYMCIICHUE
JUIAH OTPE3KOB U BEJIMYMH YIJIOB.

Jenarp rpyOyr0 OILIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH IIpeMe-
TOB B peaJIbHOM >KU3HU, PAa3MEPOB HPHUPOIHBIX OOBEKTOB. Pa3-
JIMYaTh pa3sMepbl 3 TUX OOBEKTOB IO MOPSAKY BEIIMYHUHBI.
CTpouTh 4epTeXu K I€OMETPUUYECKUM 3ajadaM.

ITonp30oBaThcsl mpU3HAKaMU PABEHCTBA TPEYTOJBHUKOB, HCIOJb-
30BarTh IPU3HAKH M CBOMCTBAa PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB
OpU PELIEHUH 3a4a4.

IIpoBOMUTE JTIOTHYECKHUE PACCYKIAEHHUS C HCIIOIBb30BAaHUEM I€OME-
TPUYECKHUX TEOPEM.

ITonp3oBaThCcsl NpU3HAKAMH PaBEHCTBA MNPSAMOYIOJIBHBIX TpeEy-
TOJIBHUKOB, CBOMCTBOM ME€IMWAHbI, NPOBEAEHHON K THUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN I'€OMETPHUUECKUX 3a-
Jad.

Onpenensate NapamieIbHOCTh MNPSAMBIX C MOMOUIBIO YIJIOB, KOTO-
pple oOpa3zyer ¢ HMUMHM cekymasi. OnpenessiTh NapajuieIbHOCTh
MPSIMBIX C IOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM Mpsi-
MOM 710 TOYEK ApYyro¥ MpsMoii.

Penrates 3amauyn Ha KiieTdaToi Oymare.

ITpoBOMTH BBIUMCIICHUST W HAXOAWUTh YHCIIOBBIE M OyKBCHHBIC
3HAYEHUsSI YIJIOB B T€OMETPUYECKHUX 3a4a4axX C HCIIONb30BaHHUEM
CYMMBbI YIJIOB TPEYrONbHUKOB M MHOIOYTOJIBHUKOB, CBOWMCTB
YTJIOB, OOpa30BaHHBIX MPHU IEPECEUCHHUN NBYX MNapaUICIbHBIX
OpsIMBIX CeKyllel. Pemars mpakTuyeckue 3aladyd Ha HaxOXKIe-
HHE YTJOB.

Brnanets moHsATHEM IeOMETPUYECKOTO MECTa TOYECK. Y METh OIpe-
JIensaTh OMCCEeKTPUCY yIjla M CEepEeIMHHBIN TNEepIeHIUKYIsIp K OT-
PEe3Ky KaKk reOMeTPUUYECKHE MEeCTa TOYEK.

DopmyIUpoBaTh OMNPEACIIEHUs] OKPYXKHOCTH M Kpyra, XOpAbl U
JAuaMeTpa OKpPY>KHOCTH, MOJIb30BaThCsl X CBOMCTBAMHU. Y METh
OPUMEHATH OTHU CBOMCTBA NPU PELICHUU 3a]ad.
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BnazneTs MOHsITHEM ONUCAHHOM OKOJIO TPEYroJIbHUKA OKPY>XKHO-
CTH, yMETb HaXO/IuTh € meHTp. [lomp30BaThCcs pakTaMH O TOM,
9TO OMCCEKTPHUCHI YIIIOB TPEYTOJIBHHUKA TIEPECEKaIOTC B OTHON
TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIEHINKYISIPBI K CTOPOHAM
TPEYTrOJbHHUKA IIEPECEKAIOTCSI B OJJHOM TOUKE.

Brnaners moHsiTUEM KacaTeIbHOM K OKPY>XKHOCTH, ITOJIB30BATHCS
TEOpPEMOU O MEePHEHJAUKYJISIPHOCTH KacaTeJIbHOU M pajinyca, npo-
BEACHHOI'O K TOYKE KacaHMUs.

ITonb30BaTbcss NPOCTEHIIMMH I'€OMETPUUYECKUMU HEPABCHCTBA- MU,
NOHHUMATh UX IPAKTUYECKUU CMBICII.

IIpoBOAUTHL OCHOBHBIE I'€OMETPUUYECKUE MOCTPOCHUSI C MOMOIIBIO
LUUPKYJISL U JIMHEUKHU.

8 knacc

Pacrio3naBarh OCHOBHBIE BHJIbI YETHIPEXYTOJIIBHUKOB, UX 3JIEMEH-
THI, IOJIB30BAThHCSI UX CBOMCTBAMH IIPHU PEUICHUN I'€OMETpHUYe-
CKHX 3ajad.

IIpumeHsTH CBOWCTBA TOYKH IIEPECEUYCHUS] MEOUaH TPEYrOJIbHHUKA
(IIeHTpa Macc) B penIeHUH 3ajad.

Bnanetrs moHsTHEM cpenHEW NTWHHU TPEYTOJIbHUKA W TpaIICINH,
OPUMEHATh UX CBOMCTBAa HPH PEHICHUHU T€OMETPHUYECKHUX 3aj1ad.
ITonwp3oBarbecs Teopemoit Daneca U TEOPEMOU O NMPONOPLIHOHAIIB-
HBIX OTpE3Kax, IPUMECHATHb UX IJIAA PCHICHUS IMTPAKTUYCCKHUX 3a1a4.

ITpuMeHsITh NPU3HAKH MMOJA00US TPEYrOJIbHUKOB B PELICHUH T'€0-
METPUYECKHX 3a/ad.

ITonp3oBatbest Teopemoi I[ludaropa uist permeHus: reomerpuye-
CKHMX M MpakTHdecKuX 3ajad. CTpouTh MaTeMaTHYECKYyIO MOJIEb
B MPAKTHYECKHUX 3aJa4yax, CaMOCTOSITEIBHO AeJIaTh YepTEX U Ha-
XOJUTH COOTBETCTBYIOIINE JUTUHBI.

Bnanets moHsATHSIMEH CHHYCa, KOCHHYCa M TaHTC€HCAa OCTPOTO yriia
OPSIMOYTOJIBHOTO TPEYTONBbHHUKA. [107h30BaThCA dTUMHU TIOHSITHS -
MH JUIST pEIICHUS MPaKTUISCKUX 3aj1ad.

Brruncnare (pa3nmuaHbBIME crioco0aMu) TUTOMIAIh TPEYTOJIFHUKA U
IJTOIIA T MHOTOYTOJBHBIX (puUryp (Moab3ysch, TJe HEOOXOAUMO,
KanbKyassTopoMm). [IpuMeHsITs MOTydeHHBIE YMEHUS B IIpaKTH4e-
CKHX 3aJadax.

BriageTh MOHSTHUSIMH BIMCAaHHOTO M LEHTPAJIBHOTO YTJIa, UCIIOJIb-
30BaTh TEOPEMBI O BIIMCAHHBIX yTIJlaX, yrilax Mexay Xopaamu (ce-
KyIIMMH) WU yrJIe MEXAy KacaTeJIbHOW M XOpJIOW IpHU pEelIeHUH
TeOMETPUYECKUX 3a7ad.

BrnageTp moHSITHEM ONHCAHHOTO YETHIPEXYTOJIbHUKA, IMPUMEHSTH
CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUM 3aj1ad.
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ITprMeHsTH TTOJIydeHHBIC 3HAHHUSI HA MPAKTUKE — CTPOUTH Marte-
MaTHYEeCKHEe MOJECIH I 3a7ad peajlbHOW >KM3HU W HPOBOJIUTH
COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHUEM NOJI00Us 1 TpH-
TOHOMETPHUH (TIOJIB3YSCh, TAE€ HEOOXOANMO, KAIBKYJISITOPOM).

9 knacc

3HaTh TPUTOHOMETpPHUYECKHE (PYHKIIUH OCTPHIX YTIIOB, HAXOIHUTH C
UX TIOMOIIBIO PA3JIMYHBIC JJEMCHTHI MPSIMOYTOJIBHOTO TpEy-
TOIBHUKA («pEHICHUE IPSIMOYTOJIFHBIX TPEYTOJIBHUKOBY). Haxo-
IUTH (C TOMOIIBIO KAJBKYJISITOPA) MIWHBI U YTIIBI JIST HETaOJIH4-
HBIX 3HAUYCHUMU.

ITomp30BaThCst opMysIaMu TIPUBEACHHUS W OCHOBHBIM TPHUTOHO-
METPHUUYCCKUM TOXKICCTBOM IJIsI HAXOXKIACHUA COOTHOIIIEHUH MEX-
Iy TPUTOHOMETPUICCKUMH BEIUYHHAMU.

Hcronp30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JJIsl HAXOXKICHHUS
Pa3JIMYHBIX SJIEMCHTOB TPEYTrOJIbHUKA («PCIICHUE TPCYTrOJIbHHU-
KOBY»), IIPUMCHSITh UX IIPU PCIICHUH T'€OMETPHYCCKHUX 3a1ad.

Brnanets NOHATHSIMH NOpeoOpa3OBaHUs I10JI00MSI, COOTBETCTBCH-
HBIX JJIEMCHTOB NOMOOHBIX ¢uryp. [lomp3oBaThcsi CBOWCTBaAMHU
OM00Us TPOU3BOJILHEIX (PUTYP, YMETh BBIUUCIATH JUTMHBI U Ha-
XOIHUTH YTIIBl Y MOJIOOHBIX (uryp. [IpuMeHSITh CBOMCTBA TOIOOUS
B MPAaKTHYCCKUX 3aJIadyax. Y METh IMIPUBOIUTH IIPUMEPHI TTOTOOHBIX
duryp B OKpy’KaroIeM MHpE.

ITomp30BaThCs TeopeMaMH O IIPOU3BEICHUH OTPE3KOB XOpA, O
MMPOU3BEACHUH OTPE3KOB CEKYIIHUX, O KBaJpare KacaTeIbHOM.

ITonp30BaThCsl BEKTOpamMu, MOHUMATh UX I'€OMETPUYECKHN U Pu-
3UYECKUHN CMBICJI, IPUMCHATH UX B PCIICHUHN T'€OMCTPHUUYCCKUX U
¢usnyeckux 3amad. [[puMeEHSATH CKaJSIDHOE IIPOU3BE/ICHHUC BCK-
TOPOB IJIsI HAXOXKACHUSA MJIVMH U YTI'JIOB.

TTonp30BaThCsT METOZIOM KOOPAUHAT HA MJIOCKOCTH, MPUMCHSTH €ro
B PEHICHUU T'€OMETPUYCCKHUX M IMPAKTUICCKUX 3aad.

BianeTtsr MOHSATUSAMH TPaBUIBHOTO MHOTOYTOJIBHUKA, JIITHHBI
OKPY>KHOCTH, JUTUHBI IyTH OKPY>KHOCTH U PaguaHHON MeEpHI yriia,
YMETB BBIUHCIITH TUIOIAAb KpyTa U ero yacteit. [IppyMmeHsTh mo-
JIy9eHHBIC YMCHUS B MTPAKTHUCCKUX 3ajladax.

Haxomute ocum (Wiam UEHTPHI) CUMMETPHHU (UTYP, TPUMEHSTH
JBIDKCHUS ITUIOCKOCTH B MPOCTEUIINX CIIydasX.

HpI/IMeHHTI) TIOJIYUYCHHBIC 3HAHHUA Ha MPAKTHUKE — CTPOUTH MATC-
MaTUYCCKUC MOJICIH JUIST 3a7ad PeajlbHOW >KU3HU U MPOBOIUTH
COOTBETCTBYIOIINEC BBIYUCIICHUS C IIPUMCHCHUEM IOJIO0US U TPU-
TOHOMETPUYCCKUX (PYHKIUI (TMTOJIB3YSICh, TJIe HEOOXOIUMO, KaJlb-
KYJISITOPOM).
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TEMATUYECKOE MJAHMPOBAHME YYEBHOTO KYPCA
(MO FTOJJAM OBYYEHMS)

7 knacc (He meHee 68 4)

Ha3BaHue
pa3gaeina (Temsl)
Kypca (4ucjio 4acoB)

OcHOBHOe cofep KaHHe

OcHOBHBIE BUJbI
AeATeJIbHOCTHU oﬁyqaloumxcu

IIpocreiimue
reomMeTpuyecKue
Jurypsi

U MX CBOMCTBA.
HN3mepeHnue
reoMeTpU4YecKux
BeJIUYUH

(14 v)

IIpocreiimme reomerpudeckue 00b-
€KThl: TOYKH, MpsMbIE, JIy4dd U
YTJbl, MHOTOYTOIbHUK, JIOMaHasl.
CMexHBIe U BepTHUKAJIbHBIE YTIIBL.
PaboTa c mpocTeHmMuy 4epTeKamMH.
M3MepeHne JTUHENHBIX M YTJIOBBIX
BEJINYHH, BEIYUCIEHHE OTPE3KOB M
YTJIOB.

ITepumerp u nnomans ¢Guryp, co-
CTaBJICHHBIX U3 NIPSIMOYTOJIbHUKOB

$opMy/IMPOBATh OCHOBHBIC IOHSATHS M OIpeserie-
HUSI.

Pacno3HaBaTh U3yueHHbIC TeOMeTprUIecKrue Gury-
pbl, oNpeAessATh HX B3aHMHOE pPAacCIOJIOKECHHE,
BBINOJIHATD YePTEXK 10 YCIOBHIO 3a7a4H.
IIpoBOAMTB NpocTeiilre NOCTPOCHUS C TOMOIIBIO
OUPKYJIIST U JTUHEHKH.

HU3MepATh JMHEHHbIE M YIVIOBBIC BEJIHYMHBI TI'e0-
METPHUYECKHUX U MPAKTHYECKUX OOBEKTOB.
OnpeaensiTh «Ha Ijas3» pa3Mepbl PEAIbHBIX 00b-
€KTOB, IPOBOAMTb IrpyOyI0 OLICHKY UX pPa3MEpOB.
PemiaThb 3a/ja4yd Ha BBIYUCICHHUE JJIMH OTPE3KOB U
BEJIMYWH YTJIOB.

PemiaThk 3a7ayn Ha B3aHMHOE PAcCIOJIOKEHHE I'eo-
MeTpHUUYeCcKuX puryp.

IIpoBOAMTDL KiIacCUPUKALMIO YIIOB, BBIYUCIAATH
JIMHEIHBIE U YTIJIOBBIE BEJIMYHNHBI, IPOBOAUTD He-
00XOAMMBIE JOKa3aTeJIbHbIE PACCYKICHHUS.
3HAaKOMMUTBCS C UICTOPUEM Pa3BUTHSI T€OMETPHUH
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IIpodoiceHue

HasBanue
pa3gesa (Temsl)
Kypca (4ucjio 4acoB)

OcHOBHOE cogep KaHHe

OcHOBHBIE BU/bI
AeATEeJIbHOCTHU 06yqalomnxca

TpeyrojibHUKUA
(22 v)

ITousiTe 0 paBHBIX TPEYTOJIBHUKAX
U TIEpBUYHBIC TIPEACTABICHUS O paB-
HBIX (KOHTPYSHTHBIX) ¢urypax. Tpu
MpU3HAKa PAaBEHCTBA TPEYTOJBbHU-
KOB.

IIpu3Haku paBeHCTBA NPAMOYTOJIb-
HBIX TPeyrojbHUKOB. CBOIicTBO Me-
JUaHbl MPSAMOYTOJIBHOIO TPEYIroJib-
HUKA.

PaBHOOeApeHHBIE W PaBHOCTOPOH-
HUE TpeyrojbHUukd. IlpusHaku wu
CBOWCTBa pPaBHOOEIPEHHOIO Tpey-
TOJIbHUKA.

IIpotuB GonbmICH CTOPOHBI TpEy-
TOJBHUKA JIEKUT OOJIBIINI yroi.
IIpocreiimue HepaBeHCTBA B TeoMe-
Tpuu. HepaBeHCTBO TpeyToIbHUKA.
HepaBencTBo J1oMaHOM.
IIpsiMOyronbHbIi TPEYroabHUK C
yriom B 30°.

IlepBble mOHATHUS O AOKAa3aTEIb-
CTBaX B T€OMETPHUU

Pacno3HaBaThb I1apbl paBHBIX TPCYTOJILHUKOB Ha
TOTOBBIX YepTexax (C yKa3aHUEM IIPU3HAKOB).
BBIBOAUTB CleACTBHUSA (PaBEHCTB COOTBETCTBYIO-
LIUX 3JIEMEHTOB) M3 PABEHCTB TPEYTOJIBHHUKOB.
®opMyIMpPOBATh ONpEIEICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOT'0, MNPSIMOYTOJIBHOTO, PaBHOOEIpPEH-
HOTO, PaBHOCTOPOHHEro TPEYTOJILHUKOB; OHCCEK-
TPUCHI, BBICOTBHI, MEIWAHBI TPEYrOJbHHUKA; Cepe-
JIUHHOTO TEepIeHAUKYJsIpa OTpe3Ka; IepuMerpa
TpeyTroJbHUKA.

dopmMyIMpPOBaATh CBOICTBA M NMPH3HAKH paBHOOE-
JIPEHHOTO TPEyTroJjbHHUKA.

CTpoMTB uYepTexH, peliaTh 3aJa4M C IOMOIIbIO Ha-
XOXKJICHHUSI PABHBIX TPEYTOJIbHUKOB.

IIpMMEeHATB NPHU3HAKUA PAaBEHCTBA MIPSIMOYTOJIBHBIX
TPEYroJILHUKOB B 3ajadax.

Hcnonb3oBaTh 1udpoBbie pecypchl AJis HMcC/ie0-
BaHMA CBOMCTB U3y4aeMbIX QUryp.

3HAKOMHUTBCS C UICTOPUEM Pa3BUTHS T€OMETPHH

IMapansienbHbIE
npsiMble, Ccymma
YIJIOB TPEeyroJbHHKaA
(14 4)

IlapannenbHble npsiMble, UX CBOM-
ctBa, Ilareiii mocrtynar EBkiwnna.
HaxkpecT nexxamime, COOTBETCTBEH-
Hbl€ U OJTHOCTOPOHHHE YyIJjbl (00pa-

PopMyIMpOBATh NOHATHE MAPATUIEIBHBIX MPSI-
MBIX, HAXOJUTh MPAKTUUECKUE MPHUMEPHI.
H3y4yaThb cBoiicTBa yIJIOB, 00pa30BaHHEIX IPH IIe-
pecedeHnH napajuledbHbIX NPSIMBIX CEKyIIeH.




YA

30BaHHbIC IIPU II€pPECEUEHUHN Mapai-
JICJIBHBIX NPSIMBIX CEKYIIEeH).
IIpusznHak napasiesabHOCTH HPSIMBIX
yepe3 PaBEHCTBO PAacCTOSHUI OT TO-
4eK OJHOM mpsiMoif 10 BTOpPOH mpsi-
MOH.

CyMMa yriioB TPEyroJbHHUKA U MHO-
TrOyroJbHUKA.

Bueminue yrabel TpeyrojibHHUKa

IIpoBOANTE JAOKasaTeJbCTBA INapauIeIbHOCTH
JIBYX TPSMBIX C IOMOIIBIO YIJIOB, 0Opa30BaHHBIX
IIPU EPECEUCHUU ITUX HPSIMBIX TpPeThbel HpsIMOI.
BBIYMC/IATE CyMMY YIUJIOB TPEYTOJIbHUKA U MHOIO-
YTroJIbHHKA.

HaXOAl/lTL YHUCIOBBIC H 6yKBeHHBIe 3HA4YCHUs
YTJIOB B TEOMETPUHYCCKUX 3a/javdaX C UCITOJIb30BaHU -
€M TCOpPEM O CYMMCE YIJIOB TPEYIrOJIbHHUKA U MHOI'O-
YTOJIBHHUKA.

3HAKOMUTBCA C UCTOPUEN pa3BUTHUS FEOMETPUU

OKpy»>KHOCTb

U KpYT.
FeomeTpuyeckue
MOCTPOEeHHUsA

(14 v)

OKpy>XHOCTB, XOPJIbI U TUAMETPBHI,
ux coiictBa. KacarenbHas K OKpyK-
"HOCTH. OKPY>KHOCTH, BOIUCAHHASI B
yroJ. [Toastue o I'MT, npumenenue
B 3aga4ax. buccekrpuca u cepeaun-
HBIM TEPHNEeHIUKYJISIp KaK TIeome-
TPUUYECKHE MECTa TOYEK.
OKpY’>XHOCTBH, OIIMCAaHHAsA OKOJIO
TpeyroJibHUKa. BrincanHas B Tpey-
TOJIBHUK OKPY>XHOCTb.
IIpocreiimue 3a1aun Ha HOCTPOCHUE

dopmMyIMpOBaTh ONpeAe/IeHHs. OKPYKHOCTH, XOp-
bl, AUMaMeTpa M KacaTelabHOM K OKpykHocTu. W3-
y4aTh WUX CBOWCTBA, MPU3HAKHA, CTPOUTH UYEPTEXKHU.
HcciegoBaTh, B TOM Yncie UCNOJIb3ysA LUdpoBbIe
pecypchl: OKPY>KHOCTb, BIIMCAHHYIO B yTOJ; IIEHTP
OKpY>XHOCTH, BIIMCAaHHOH B YTOJI; PaBEHCTBO OTpE3-
KOB KacaTeJIbHBIX.

HUcnosab3oBaTtb MmeToa 'MT nis mokasarenbcTBa
TEOpEeM O MEePEeCECUSHNN ONCCEKTPUC YTIIOB Tpey-
TOJBHUKA U CEPEIUHHBIX MEePHEHIUKYIIPOB K CTO-
poHam TpeyrojpHuKa ¢ nomoubo I'MT.
OBJiafeBaThb NOHATHUSMM BIIMCAHHOW U ONTMCAHHOM
OKPY>KHOCTEH TpeyrojlbHUKa, HAXOAUThb LIEHTPbI
3THUX OKPYKHOCTEH.

PelraTb OCHOBHBIC 3aa4M Ha NMOCTPOEHMeE: yIia,
paBHOTO JaHHOMY; CEPEAMHHOIO MHEpIECHAUKYIsIpa
JAaHHOI'O OTpE3Ka; MpsMOH, IpOXOoAslleHd uepes
JAaHHYIO TOYKY W HEPHECHIUKYISIPHON NAaHHOU Ipsi-
MOM; OMCCEeKTPUCHI JAHHOTO yIila; TPEYTOJIbHUKOB
10 PA3JIUYIHBIM 3JI€MEHTaM.

3HAKOMMTbCA C UCTOPHUEN Pa3BUTHUS I€OMETPUH
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IIpodoiceHue

HasBanue
pasaeina (Temsl)
Kypca (4ucjio 4acoB)

OcHOBHOe coaep KaHHue

OCHOBHBIE BU/JbI
AeATeJIbHOCTH o6yllalon.mxcsl

IloBTOpEHME, 0606-
HeHue

3HaHUH

(4 4)

TToBTOopenue u 0600IICHHE OCHOB-
HBIX TMOHSATHUH W METOHOB Kypca
7 kiacca

PemnaTh 3aa4yM Ha [MOBTOPCHHUE, UILIIIOCTPUPYIO-
[IH€ CBSI3U MEX/Iy Pa3IMYHBIMHU YaCTSIMH Kypca

8 knacc (He MeHee 68 4)

Ha3BaHue
pa3gaeina (Temsl)
Kypca (4uc/10 4acoB)

OcHOBHOe cojepKaHUe

OCHOBHBIE BUABI
JAesTeJIbHOCTU 06y4aromuXcs

YeTbIpEXyroJIbHUKHU
(12 4)

ITapannenorpamm, ero NpuU3HAKU U
cBoiicTBa. HacTHBIC Cily4yau mapali-
JISIIOrpaMMOB (IpSIMOYTOJILHUK,
pom06, KBaapaT), X OPU3HAKH U
cBoiicTtBa. Tpamenus. PapHo6Gokast u
OPsIMOYTOJIbHAsI TPAIICIIUH.
YnaBoenue menuansl. LlenTpanbHas
CUMMETPUs

H306pakaTh U HAXOAMTb Ha UYepTEkKax YEThIPEX-
YTOJIbBHUKH Pa3HbIX BUAOB U UX BJICMCHTDI.
dopmMyIMpOBaTh ONpejes/IeHHs: napaieiorpaMmma,
npsSIMOYTOJBbHHUKA, pOMOa, KBajapara, Tpaleluu,
paBHOOOKON Tpaleuuu, IPsIMOYTOJIbHOMN Tpamenuu.
JlokasbIBaTh U HCNOJb30BaTh NPHU pellleHUH 3aJa4
OPpU3SHAKHU U CBOMCTBA: napajuiejsiorpamMmma, npsamo-
YTOJBbHUKA, pOMOa, KBaJapaTa, Tpameluu, PaBHO-
OOKOH Tpamenuu, NpsIMOYTOJILHON Tparernu.
IIpuMeHATbL MeTOJ, yIBOCHUS MEAUAHBI TPEYrOib-
HHKAa.

Hicnosib30BaTh 11u(pOBBIC PECYyPChI Ul UCCIEI0-
BaHUSI CBOWCTB M3y4aeMbIX (Quryp.

3HAaKOMMUTBCS C UICTOPUEM Pa3BUTHSI T€OMETPHUH
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Teopema dPaneca
U TeopeMa O Hmpo-
MOPIMOHAIBHBIX
oTpe3Kax, noj006-
Hble TPEeYTroJbHUKU
(15 v)

Teopema daneca u Teopema 0 Mpo-
MOPLUUOHAIBHBIX OTPE3KaXx.
Cpennsis JWHHUA TPEYTOJbHHKA.
Tpaneuusi, e€ cpenHsisi TMHUSL.
IIponopuuonaneHble OTPE3KH, IIO-
CTpOGHHE 4YeTBEPTOro MPOMOPIIHO-
HaJIbHOTO OTpE3Ka.

CBoMCTBa LIGHTpa MacC B TPEYTroJib-
HUKE.

Ilonobusie  TpeyronpHuku. Tpu
MpU3HaKa MO0JO0UsT TPEyroJbHHUKOB.
IIpakTHueckoe npuMeHeHue

IIpoBOAUTHL NOCTPOEHUA C MOMOUIBIO LUPKYJIS U
JIMHEHKU ¢ Hcnonb3oBaHue Teopembl daneca u Te-
OpPEMBI O MPOMOPHHOHAIBHBIX OTPE3KaxX, CTPOUTH
4eTBEPTHIN NMPONOPIHUOHAIBHBIN OTPE30K.
IIpoBoAUTH AO0Ka3aTe/JbCTBO TOTO, UTO MEIHaHbI
TpeyTroJIbHUKA IEPECEKAI0TCS B OJHON TOYKE, U Ha-
XOJAHUTb CBA3b C IEHTPOM Macc, HAXOAUThb OTHOLIE-
HHUE, B KOTOPOM MEJUaHBbl JeIATCS TOUKOU UX mnepe-
CEeYeHHUSI.

HaxoauThb 10100HBIE TPEYTrOJbHUKH HA IOTOBBIX
4epTexkax ¢ yKa3aHUEM COOTBETCTBYIOIIUX MpPU3HA-
KOB IMOOOOMSI.

PemaTe 3aJa4M Ha 10JOOHbIC TPEYTOIbHUKH C MO-
MOIIBIO CAMOCTOSITEJIBHOT'O IOCTPOECHUS YepTexei
M HaXOXXJACHUS NMOTOOHBIX TPEYTOJIHLHUKOB.
IIpoBOAMTE AOKa3aTeJbCTBA C HCIOJb30BAHUEM
MPU3HAKOB TOI00US.

Jloka3pIBaTh TPH IIPU3HAKA TOJOOWS TPEYTOIbHHU-
KOB.

[IpyuMeHATHb INOJy4YCHHBIC 3HAHUS IPU PELICHUU
reOMETPUUYCCKUX U MPAKTUUYECKUX 3a1ad.
3HAKOMMTbCA C UCTOPHUEN PAa3BUTHUS I€OMETPUH

[Inomaam.
HaxoxxaeHue
mwiomaaen
TPeyroJibHUKOB

U MHOT'OYTOJIbHBIX
Juryp. ILiomwasn
NoA0GHBIX GpUryp
(14 v)

ITonsitue 00 oOmIECH Teopuu MIIO-
aau.

DopMyIIBI IS TUIOMIATH TPEYTOb-
HUKa, napamieiiorpamma. OTHOIIIEC-
HUE TMUIOmAaneii TPEeyroJbHHUKOB C
OOIIIMM OCHOBaHHWEM HWJIN OOIIeH
BBICOTOM.

OB/safeBaTh NepBUYHBIMHU NpeJCTaBJA€HUAMHU 00
obmreil Teopuun miromaau (Mepsl), GOPMyJIUPOBATH
CBOMCTBA IUIOIIAJHU, BBIACHATH WX  HAIVISIIHBIN
CMBICIL.

BbIBOAUTBL GOpMYIIbI IUIOLIAAN MapaielorpaMma,
TPEYToJIbHUKA, TPAlleMH U3 (POpMyJIbl MiIoa u
IIPsIMOYTOJbHUKA (KBagparTa).




8

IIpodoiceHue

HasBanue
pasaeina (Temsl)
Kypca (4ucjio 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHBIE BUJbI
AeATEeJIbHOCTH oﬁytmnonmxcn

Beraucienue 1iomaneyd  CIIOMKHBIX
(uryp depes pazbueHue Ha YACTH U
JIOCTPOCHUE.

ITnomanu duryp Ha KiIeTyaToil Oy-
mare.

IInomann mnomo6HEIX duryp. Bei-
dHUCIICHUE IuIomane. 3amadum  cC
NpaKTUYECKUM coJepxkaHuem. Pe-
IICHUE 3a7la4 C IMOMOIIBI0 METOoHa
BCIIOMOTaTEIILHOW TUTOIATH

BbIBOAUTBL (HOPMYJIIBI IUIOMIAAN BBIITYKIIOTO YETHIPEX-
YTrOJIbHHUKA Yepe3 TUaroHaid U yroJl M1y HUMHU.
HaxoauTe mromany Guryp, n3o0paxEHHBIX HaA
KJIeT4aTo Oymare, MCIIOJIb30BaTh pa30HeHUE Ha
4acTHU U JOCTPOEHHUE.

Pa3z6upaTe npuUMepbl HUCIOJH30BAHHUSI BCIOMOTA-
TeIBHON TUIOMAAN AJSI PEIISHUS] TeOMETPHISCKUX
3aj7ad4.

HaxoauTsh ruromany no1o0HbIX GUryp.
BBIYMCAATE MIOMAAN PA3IHYHBIX MHOTOYTOJBHBIX
puryp.

PemaTh 3aAa4M Ha IUIOMIAJb C IPAKTHYSCKUM CO-
JepKaHuEeM

Teopema Iludaropa
Y HayaJa
TPUrOHOMETPHHU
(10 v)

Teopema I[Mudaropa, e€é moxazareib-
cTBO U npuMeHenue. O6paTHas Teo-
pema ITudaropa.

OmpeneneHne TPUTOHOMETPUUECKUX
¢yHKIHIt ocTpOTO yTiIa, TPUTOHOME-
TPUUECKHE COOTHOIIEHHS B MPSIMO-
YTOJILHOM TpeyrojibHuke. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO.
COOTHOIIEHHUST MEXIy CTOPOHAMH B
MIPSIMOYTOJBHBIX TPEYTOJIBHUKAX C
yraamu B 45° u 45°; 30° u 60°

JokasbiBaTh Teopemy l[ludaropa, Mcnoib30BaTh
€€ B IPAKTHUYECKUX BBIUNCICHHUSX.
®opMyIMPOBATH ONpPEACICHUS TPUTOHOMETpHUYE-
cKkuX QYHKIHH OCTPOro yria, IpOBepsAThb X KOp-
PEKTHOCTb.

BBIBOAUTBL TPUTOHOMETPUYECKHUE COOTHOIICHUS B
MIPSIMOYTOJILHOM TPEYTOJILHUKE.

HcciieaoBaTh COOTHOLICHHUS MEXAY CTOPOHAMH B
NPSIMOYTOJIbHBIX TPEYTroJIbHUKAaX C yriamu B 45° u
45°; 30° u 60°.

Hcnosb30BaTh (HOpMYIIbl IPUBEJICHUS U OCHOBHOC
TPUTOHOMETPUYECKOE TOXKIECTBO /TSI HAXOXKICHUS
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COOTHOUIEHHUI MeX 1y TPUTOHOMETPUIECKUMHU QYyHK-
OUSIMH Pa3JINIHBIX OCTPBIX YTIIOB.

IIpyMeHATH MOJIyYeHHBIC 3HAHUS U YMEHUS NpHU
pelIeHnN MPaKTHYEeCKUX 3ajad.

3HAKOMHUTBCS C UICTOPUEM Pa3BUTHS T€OMETPHH

Yr/ibl B OKpYXKHO-
cTu. BiucaHHbie

M ONMCAaHHbIE
4eThIpexXyroJbHUKH.
KacaresibHbIE

K OKpPY>KHOCTH.
KacaHue oKpyKHO-
crei

(13 4)

Brnucannsie u HEHTpaAJIbHBIC YIJIbI,
YTOJ MEXy KacaTeabHOU U XOpIOi.
VYTIel MeXAy XOpJAaMH U CEKyIIH-
MH.

BrmcanHble ¥ OnIMCaHHBIE YETBIPEX-
YTOJIBHUKHU, UX MPU3HAKU U CBOM-
ctBa. Ilpumenenune »>TUX CBONCTB
pU PELICHUU I'€OMETPUUYECKUX 3a-
aad.

B3aumHoe  pacmonoxeHue — IByX
okpyxHocTel. Kacanue okpy’kHO-
crei

®opMyIMPOBATh OCHOBHBIC OINPECICIICHUS, CBI3aH-
HBIE C yrilaMu B Kpyre (BIMCAHHBIH YTOJI, LICH-
TpaIbHBINA yro).

HaxoAMTb BIIMCaHHBIC YIJIbI, OMUPAIOIINECs Ha OJI-
HY AyTYy, BBIYMCJIATH YTIbI C TOMOIIBI TEOPEMEI O
BIIMCAHHBIX yIJaX, TEOPEMbl O BIHCAHHOM YEThI-
PEXYTOJIBHUKE, TEOPEMBI O LICHTPAJILHOM YyTJIC.
HccnepoBarhb, B TOM YHCIE C TOMOIIBIO MUGPOBBIX
pEeCypCOB, BIIMCAHHBIC M OIMHCAHHBIC YETHIPEX-
YTOJIbHUKH, BBIBOAUTD UX CBOWCTBA M MPU3HAKH.
Hcnosib30BaTh 5TH CBOWCTBA U MPHU3HAKH IIPU pe-
IIICHUU 3aj1a4

IloBTOpEHME, 0606-
eHue

3HAHUH

(4 4)

IToBTOpEHUE OCHOBHBIX IOHSITUN U
METOJIOB KypcoB 7 H 8 Kjaccos,
0000111eHuEe 3HAHUI

PemiaTh 3aa4M Ha IOBTOPCHUE, UILTIOCTPUPYIO-
e CBA3U MECXKAY pa3IMYHbBIMU YaCTsAMHU Kypca




9 knacc (He MeHee 68 4)

HasBaHue
pa3gaeina (TeMsl)
Kypca (4uc/10 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BUABI
JAesTeJIbHOCTU 06y4arouXcs

Tpuronomerpus.
TeopeMbl KOCHUHY-
COB M CHUHYCOB.
PelieHyne TpeyroJb-
HHUKOB

(16 4)

OmnpeneneHne TPUrOHOMETPUYECKUX
¢yuxuuit yrmos or 0° mo 180°.
KocuHyc 1 cuHyC NpsIMOTO U TYIIOTO
yrina. Teopema kocuuycoB. (O06006-
méHHas) TeopeMa CUHYCOB (¢ paau-
YCOM OINHCaHHOW OKpy>kHOCTH). Ha-
XOJICHHE JUTUH CTOPOH U BEJIMYHH
YIJI0B TPEYTOJbHHUKOB.

dopmyna mIOMAAH TPEYyTrodbHHUKA
yepe3 JIB€ CTOPOHBI M YI'OJI MEXIY
HUMH. POpMyJia MIIOMIAAH YeThI-
PEXYTONIBHUKA Yepe3 ero JUaroHaJu
M YroJI MeX/y HUMH.
IIpakTuyeckoe NpPUMEHEHHUE JOKa-
3aHHBIX TE€OpeM

dopMy/IMpPOBaTh ONpejesieHUusA TPUTOHOMETpUYe-
CKHUX (YHKIMH TYOBIX U MPSIMBIX YTJIOB.
BBIBOAUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
(c pagnycoM OINHMCAaHHOW OKPYKHOCTH).

PewmiaThb TpeyroJbHUKH.

PemaThb npakTH4YeCKHE 3aJ1auM, CBOJISIINECS K Ha-
XOKJICHUIO PA3JINYHBIX DJIEMEHTOB TPEYTOJIBHUKA

IIpeo6pa3oBaHue
noao6usi. Metpuye-
CKHE COOTHOLIEeHUS
B OKPY>KHOCTH

(10 4)

Ilonsitne o mpeo6Gpa3oBaHUU IOMIO-
owsl.

COOTBETCTBEHHBIE 3JIEMEHTHI 000~
HBIX QHUTYD.

Teopema 0 IpoOU3BEICHUHU OTPE3KOB
XOp/Jl, TeOpemMa O MPOU3BEIEHUHN OT-
PE3KOB CEeKyIuX, TeopemMa O KBa-
apare kacareinbHoU. I[Ipumenenue B
peIIeHnn reoMeTpUIeCcKUX 3a1ad

OcBauBaTh NOHATHE TIPeoOpa3oBaHUSI MOLOOUS.
HUccnepoBaTh OTHOLIEHUE JUHEHHBIX 3JIEMEHTOB
¢uryp npu npeobpaszoBannu nogodbus. Haxoautsb
IpUMEpPBbl MOA00US B OKPY’KAIOIIEH HEUCTBUTEIb-
HOCTH.

BBIBOAUTH MECTPUUYECKUE COOTHOLIEHUS MEXKIY OT-
pe3KaMU XOpJ, CeKyIIUX U KacaTeIbHbIX C UCIOJIb-
30BaHHMEM BITMCAHHBIX YTJIOB M MOJOOHBIX Tpey-
TOJIBHUKOB.
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Pemiathb T€OMETPUYCCKUE 3a4a49U U 3aJa4u U3 pe-
aJTbHOMW JKM3HU C HUCIIOJIb30BAaHUEM HO,HO6HI)IX Tpe-
YTOJIbBHUKOB

BekTOopbl
(12 4)

OmpeneneHne BEKTOPOB, CIOXKEHHUE
U pa3HOCTh BEKTOPOB, YMHOJXKEHHE
BEKTOpa Ha YHUCJIO.

dusnueckuii U TreoMeTpHUUYECKHU
CMBICIT BEKTOPOB.

Pasznoxenue BexkTopa IO ABYM He-
KOJIMHEapHbIM BekTopam. Koopam-
HaTbl BEKTOpA.

CkaJlsipHOE€ MPOU3BEIECHUE BEKTO-
pOB, €ro MpUMEHEHHE JUIST HaXOoXe-
HUSA JUIMH U YTIIOB.

Pemenne 3asgay ¢ moMoIIbIO BEKTO-
poB.

IIpumeHeHne BEKTOPOB sl pelie-
HUS 3a7ad KHHEMaTUKHW U MEXaHU-
KH

Hcno1b30BaTh BEKTOPHI KaK HAIllpaBICHHBIE OTPE3-
KH, UCCJIeJ0BAaTh TIeOMETPpUUYECKUH (IIepeMelIeHue)
" ¢pu3ndecKkuil (CHira) CMBICIBI BEKTOPOB.

3HaTh ompe/es/ieHUs] CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKEHHs BEKTOpa Ha YUCJIO, UCC/IeA0BaTh reo-
METPHYECKHIl U (PU3UUECKUN CMBICIBI dTHUX Ollepa-
LA,

PemraThk reomerpuueckue 3aJadu C MUCHOIb30BaHHU-
€M BEKTOPOB.

PackyiaabIBaTh BEKTOP IO BYM HEKOJUITMHEApPHBIM
BEKTOPaM.

Hcnos1b30BaTh CKaIsIPHOE IPON3BEICHHUE BEKTO-
pOB, BBIBOJAUTE €T0 OCHOBHBIE CBOMCTBA.
BBIYMCIATB CyMMY, pa3HOCTb U CKaJISIPHOE MPOU3-
BEJCHHE BEKTOPOB B KOOPAHHATAaX.

IIpUMeHATh CKaISIPHOE IPOU3BEICHUE ST HAXO0XK-
JeHUs] JJIVH U yTI0B

JlekapToBbl KOOpAU-
HaTbl Ha MJIOCKOCTH
(94)

JlekapToBBl KOOPAWHATHEI TOUEK HA
MJIOCKOCTH.

VYpaBHeHUE TPAMON. YTI0BOIT KO3 (]-
(punmeHT, TaHreHC yrija HaKJIOHAa,
napasuieibHbIe U IEPHEHIUKYJISIP-
HBIC IpsIMBIC.

YpaBHeHue okpyxHocTtu. Haxoxe-
HHE KOOpJWHAT TOYEK IIepeCceUeHU s
OKPY>KHOCTHU U IPSIMOHU.

OcBavBaTh NOHATHE MPSIMOYTOIbHOI CUCTEMBI KO-
OpJIMHAT, JEeKapTOBBIX KOOPAUHAT TOUYKH.
BBIBOAUTH ypaBHCHUE NPAMON U OKPY>KHOCTH. BbI-
AeJIATb TOJHBIN KBaJApaT IJs HaXO0XKAEHUS [eHTpa
U pajuyca OKPY»XHOCTU 1O €€ ypaBHEHHIO.
PemiaTh 3a/ia4yM Ha HaXOXJEHUE TOUEK Iepeceye-
HHS TIPSIMBIX B OKPY>KHOCTEH C ITOMOIIBIO METOJa
KOOpJIHWHAT.
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IIpodoiceHue

HasBanue
pasaeina (Temsl)
Kypca (4ucjio 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHBIE BUJbI
AeATEeJIbHOCTH oﬁytmnonmxcn

MeTtox KOOpAWHAT IMPHU PEHICHUN
reoMeTpUYecKuX 3ajad.
Hcnonp3oBanue MeToga KOOpAUHAT
B MPAKTUUECKUX 3aJadax

Hcno1b30BaTh CBOWCTBa yriaoBOro xosddumuenra
NpsSIMOW MpHU pELISHUU 3ajad, JIsl ONpeacsICHUS
pacnojioKeHUsl NpsIMOii.

I[IpyuMeHATh KOOPAMHATHI MPU PELUIEHUH T'€OMETPHU-
YECKHUX M MPAKTUYCCKHUX 3adav, A IMOCTPOCHUSA
MaTeMaTH4YEeCKUX MoJeJIel peallbHbIX 3a1a4 («Me-
TOJI KOOPJIMHAT»).

I[Tos1b30BATBHCA 111 HOCTPOEHUS U UCCIIE€OBAaHUN
unGpOBBEIMU pecypcamu.

3HAKOMUTBHCA C UCTOPUEN pa3BUTUS TEOMETPUHU

I[IpaBubHBIE
MHOIOYTOJIbHUKM.
JI/IMHA OKPYKHOCTH
Y IUIOIAAL Kpyra.
BbluucieHue 1mio-
maaeu

(84)

IIpaBunbHBIC MHOTOYTOJIbHUKH,
BBIYHMCJICHUE UX BJIEMEHTOB. Yucio
T U AJUHA OKpy>KHOCTU. JlinHa ny-
ru okpy>xHoctu. PanuanHas mepa
yria.

IInmomane kpyra u €ro 3JIE€MEHTOB
(cexTopa m cerMmeHTta). Berauncnenue
momaneii GuUryp, BKIIOYAIOIINX
3JIEMEHTHI KpyTa

®opMy/IMPOBATH ONpECICHNE TPABUIBLHBIX MHO-
rOyroabHUKOB, HAXOAMUTb HX 3JIEMEHTHI.
I[Io/1b30BaATBLCA NOHATUEM JJHUHBl OKPYXKHOCTH,
BBEJIEHHBIM C IOMOIbIO NPABUIBHBIX MHOTOYIOJIb-
HHUKOB, OIIpeAeJIATh YUCIIO T, JNINHY IyTH U paau-
aHHYIO Mepy yria.

I[IpoBOoAUTE NEpEXO/ OT paJUaHHOU MEpHI yIila K
rpaaycHoii U Ha06OPOT.

OnpepaeATh IIOLAAb KPyra.

BbIBOAUTH POpMYyJIbI (B IpalyCcHOH U paauaHHOMN
Mepe) AJis JUIMH AyT, IJiomaned ceKTOpOB U Ccer-
MEHTOB.

BBIYMCIATE UIomagu GUryp, BKIIOYAIONINX 3JIe-
MEHTBI OKPYKHOCTH (KpyTa).

HaxoauThk niomaau B 3ajlayax peajlbHON KU3HU
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JIBU>KeHHUs NJI0CKO-
cTH
(64)

I[ToHsITHE O ABUXKEHUU ITJIOCKOCTH.
ITapasmienbHblil HepeHOC, IOBOPOT U
cummeTpusi. OCH U IIEHTPBI CUMMe-
TPHUH.

IIpocreiiline npuMeHeHUsT B pele-
HUHU 3a1a4

Pa36upaTh puMepsl, WILTIOCTPUPYIOMINE ITOHSTHS
JBUXKCHUSI, LEHTPOB U OCEH CUMMETPUH.
dopMy/IMpOBaTh OMNpEACICHUs NapauIeNIbHOTO e~
peHoca, moBOpOTa U OCEBOH cUMMeTpur. BBIBOAUTH
HUX CBOMCTBAa, HAXOAMUTH HEIOJABUXKHBIC TOUKHU.
HaxoauTh 1IeHTPbl U OCU CUMMETPUN IPOCTEUIINX
$uryp.

[IpuMeHATh napajLUICIbHbIA HEPEHOC U CUMMeE-
TPUIO NPH PEUICHUHU T'€OMETPHUECKHUX 3anad (pas3-
Ouparb IpUMEPBHI).

Hcnosib30BaTh I NOCTPOCHUS U HCCIIEJOBaHUM
nu(dpPOBBIE PECypPCHI

IloBTOpEHUEe, 0606-
IeHue, CHCTeMaTH-
3anus 3HaHMUI2

(7 4)

IToBTOpEHNE OCHOBHBIX MOHATUU U
METOJI0B KypcoB 7—9 kitaccoB, 0600-
LIEHUE U CUCTeMaTHu3alusl 3HaHU.
IIpocreiimme reomerpudeckue Gu-
Typbl U UX cBoMcTBa. M3mepeHue
reOMETPUUYECKUX BEJIMYMH.
TpeyroapHuku.

ITapannensHbIC U HEPICHAUKYIISIP-
HBIE TIPSIMBIE.

Okpy>KHOCTBH U Kpyr. 'eomerpuue-
CKHE IOCTPOCHUSA. YTIBl B OKPYX-
HOCTH. BrmimcanHble W oOmHMCaHHBIE
OKPYHOCTU MHOI'OYI'OJIbHHUKOB.

OnepupoBaTh NOHATUAMMU: (urypa, Touka, mps-
Masi, yrojl, MHOIOyIrOJbHUK, PAaBHOOCAPEHHBIN U
PaBHOCTOPOHHHH TPEYrOIBHUKH, HPSIMOYTOJIbHBIN
TPEYTroJIbHUK, MeauaHa, OMCCEKTpHUCa M BBICOTA
TpeyroJibHUKa, mapajuiesiorpamMm, pomO, mpsiMo-
YTOJBHUK, KBaJpaT, TPalelus; OKPY>KHOCTb, Kaca-
TeJIbHAasl; PABEHCTBO U nojobue Guryp, Tpeyroib-
HHUKOB; MapaJUICJIbHOCTh M NEPIEHIUKYISIPHOCTH
MPSIMBIX, YTOJI MEXIY MPSIMBIMH, CHMMETPHST OT-
HOCHTEJIBHO TOYKH M MPSMOii; JUIMHA, PACCTOsHHUE,
BEJIMYMHA YTJIa, IUIOIIAJlb, IIEPUMETP.

Hcnonb3oBaTh GOPMYJIbI: NEepUMETpa M IUIOMIATN
MHOTOYTOJIBHUKOB, JUIMHBI OKPY>XHOCTH W ILIOIIA-

2 371ech MpEICTAaBIEHBI JIEMEHTHI COJIEPKAHUS Kypca, U3yJaBIIuecs B 5—8 Kirac-
cax W TpeOyIolIne NOBTOPEeHU, 0000IIeHus U cucTeMaTu3anuu. Oopamarscs K
3TOMY MaTe€puajaly MOXHO B BUJAC AKI€HTa Ha 3aBEpHIalOIIEM JdTall€ U3Yy4UYCHUS
Kypca 9 kjacca WM paclpeNelsiTh 0 COOTBETCTBYIOIIMM TEMaTHYECKUM pa3-
JejaaM, U3y4aeMbIM B T€YCHHE y4eOHOro roja.
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IIpodoiceHue

HasBanue
pasaeina (Temsl)
Kypca (4ucjio 4acoB)

OcHOBHOe cofep KaHHe

OCHOBHBIE BUJbI
AeATEeJIbHOCTH oﬁytmnonmxcn

TIpsimast 1 OKpPYKHOCTb.
YeThIpEéXyrojibHUKU. Brincanueie u
OITMCAHHBIE YEThIPEXYTOJIbHUKH.
Teopema Iludaropa m Hayama TpH-
roHomerpuu. Pemienue oOmux Tpe-
YTIOJIbHUKOB.

IIpaBunbHBIE MHOTOYTOJIBHUKHU.
IIpeoOpazoBanus miockocT. JIBu-
s)xkenust. [Tomooue. CummeTtpus.
ITnmomans. Beruncienue 1oiajiei.
IInomanu momoOHBIX GUryp.
JlekapTOBbI KOOPJAMHATHI Ha I1JI0-
CKOCTH.

BekTopsl Ha niockocTu

I Kpyra, o0béMa MpsIMOYTOJIBHOTO IapajijiesIeTn-
nezua.

OnepupoBaTh NOHATHUAMM: IIPSIMOYTOJIEHAS CUCTE-
Ma KOOpPJMHAT, BEKTOP; MCHOJIb30BaTh >TH IOHSA-
TUs JJIs NpeNCTaBIE€HUs] JaHHBIX U PEIISHUs 3a-
a4, B TOM YHUCJIe U3 JIPYTHX yYSOHBIX IPEIMETOB.
Pemiate 3a/ia4yM Ha TOBTOPEHHE OCHOBHBIX ITOHS-
THUH, WIJIIOCTPALMIO CBSA3EM MEXIYy pas3IudyHbIMU
JacTssMH Kypca. BeIGUpaTh MeTOJA, ISl PelIeHUs
3a/1aqu.

PemaTh 3aJa4M 13 MOBCEIHEBHOM >KHU3HU

IIpu pa3zpaboTke pabGoueit mmporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHHUU JOJDKHBI OBITH YUTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHUsI DJIEKTPOHHBIX (LHU(PPOBBIX) 00pa30BaTEIIbHBIX PECYPCOB, SIBISIOIINXCS] Y4EeOHO-METO-
AUYECKUMH MaTtepuaiaMu (MyJIbTUMEIUHHBIC IIPOTpaMMBbl, SJICKTPOHHBIE YYEOHHKH W 3aJadYHUKH, DJICK-
TPOHHBbIE OMOJIMOTEKH, BUPTyalbHbIe J1a0OpaTOpPUU, UTPOBBIE NPOrPaMMBbl, KOJUIEKIHU HU(PPOBBIX 00pa3zo-
BaTCIIbHBIX PECYPCOB), UCHOJIBL3YEMBIMU MJisi OOYUCHUSI W BOCIIUTAHUS PAa3IUYHBIX TPYIIl MOJH30BaTEIICH,
OPEACTABIICHHBIMU B JICKTPOHHOM (1IM(POBOM) BUAEC U PCATU3YIONIUMHU AUAAKTUYEeCKUE Bo3MOKHOCTH VKT,
coaeprKaHHuEe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUU.



NMPUMEPHAA PABOYAA NMPOrPAMMA

YYEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA».7 9
KNIACCbI

LEN U3YHEHMA YHEBHOI O KYPCA

B coBpemeHHOM U(POBOM MHPE BEPOSITHOCTh U CTATUCTHUKA IIPHU-
oOpeTaroT BcE OOJIBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS IIPaKTH-
YECKUX MPUIOKEHUH, TaK U UX POJIM B 00pa30BaHUH, HEOOXOAUMOM
Ka)XIoMy 4deJioBeKy. Bo3pacTtaeT gncio npodeccuii, mpu OBIIaICHUHT
KOTOpBIMH TpebyeTcsi xopormrasg Oa3oBasg ITOATOTOBKAa B 0OJacTH
BEPOATHOCTU M CTATUCTHUKHU, TaKasad IMMOATOTOBKa BaXHa IJIdA IIPO-
JIOJDKEHHsST 00pa3oBaHWsI W JUISL YCIICHIHOW mpodeccrnoHallbHON
Kapbephbl.

Kaxknplii 4esloBeK ITOCTOSIHHO IIPMHUMAET PEIICHUsI Ha OCHOBE
MMEIOIINXCSl Y HEro JaHHBIX. A JUIsi OOOCHOBAHHOTO HPHHSTHS pe-
IICHUsI B YCJIOBUSIX HEIOCTAaTKa MM H30bITKa MH(pOpManuu HeoO-
XOAMMO B TOM YHCIE XOpOuIo c(hOPMHPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

MmeHnHO mO3TOMY OCTPO BCTajla HEOOXOAUMOCTE CHOPMHUPOBATE Y
oOyyaromuxcsi PyHKIIMOHAITBHYIO TPaMOTHOCTBH, BKJIIOYAIONIYIO B
ce0sl B Ka4eCTBE HEOThEMIIEMOW COCTaBJISIONICH YMEHHUE BOCIIPHUHMU -
MaTh U KPUTHYECKU aHaAJIU3UPOBaTh HH(pOpMAIIHIO, TIPEACTaBIICH-
HYI0 B pa3jIMuHbIX (opmax, MOHUMATh BEPOSTHOCTHBIM XapakTep
MHOI'UX pC€aJIbHBIX ITPOLIECCCOB U SaBHCHMOCTeﬁ, IpoOnu3BOAUTH IIPO-
CTEHIIIMEe BEPOSTHOCTHBIE pacdyéThl. 3HAKOMCTBO C OCHOBHBIMH
NpUHLMIIAMHU cOopa, aHaJIn3a U IMPEJACTABICHUS JJaHHBIX U3 pa3iiny-
HBIX cep )KU3HHU 00IIeCTBa U rOCyIapCTBa IMIPHUOOIIAeT 00yJaroIuX-
csi K OOIIIeCTBEHHBIM HMHTEpecaM. M3ydyeHne ocCHOB KOMOMHATOPUKH
pa3BUBAEeT HABBIKM OpraHU3alMM Hepedopa W 1ojacuyéra yuciaa Ba-
pUaHTOB, B TOM YHCJIIE, B IIPUKJIQJAHBIX 3aJadyax. 3HAKOMCTBO C OC-
HOBaMH TE€OpHH TpadoB co3aa€T mMareMaTudecKnil (pyHIaMeHT mis
(popmupoBaHus KoMnereHIMH B oOiacTh MHPOPMATHKHA U IHU(DPO-
BBIX TE€XHOJOrui. [ToMHMO 3TOro, npu M3y4eHUH CTATUCTHUKH U BE-
POSATHOCTH OOOTAIAIOTCA MPEACTABICHUS yJallluXCsi O COBPEMEH-
HOW KapTHHE MHpa W METOJax €ro HCCieNOoBaHWs, (popMupyercs
TMMOHUMaHHNE POJIM CTATUCTHUKN KaK MCTOYHUKA COIUAIBHO 3HAUYNMOM
nHGOPMAIIUN M 3aKJIAJABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIIE-
HUSL.

B cooTBercTBMM € AaHHBIMH HEISIMH B CTPYKTYpE IPOTPaMMBbI
y4eOHOTro Kypca «BeposSTHOCTH M CTAaTUCTHKa» OCHOBHOM IIKOJIBI
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BBIJICIIEHBI CJIEAYIOIIUE COAEPKATEIbHO-METOAUYECKUE JIMHUM:
«IIpencraBieHne NaHHBIX W OIMCATEIbHAsI CTAaTUCTHKa»; «Bepost-
HOCTBb»; «DJIEMEHTBl KOMOMHATOPHUKN»; «BBernenne B Teopuio rpa-
doB».

Conepxanne nuanu «lIpencraBieHne MaHHBIX M OINHCATEIbHAs
CTaTUCTHUKA» CIIY>KUT OCHOBOW 11 (h)OPMUPOBAHHUS HABBIKOB pabo-
Thl ¢ WH(OpPMAIMEH: OT YTEHHUsI U WHTEpIpeTaluyu HUHOOpMAaIINH,
MpeJ/ICTaBIICHHONW B Tabiullax, Ha auarpamMmax M rpadukax ;o c6o-
pa, TIpeICTaBICHUS M aHAJINW3a JAHHBIX C HCIIOJIb30BAaHUEM CTaTH-
CTUYECKHUX XapaKTEePUCTUK CPEeIHUX U paccenBaHus. PaboTtas ¢ maH-
HBbIMMH, o6yqa}om1/1eca ydaTcsl CUUThbIBAaTb U UHTCPIIPETUPOBATL JaH-
HBbIC, BbIABUI'aTb, apryMCHTHUPOBATb W KPHUTHUKOBATbH HpOCT@fILHPIC
TUIIOTE3bl, Pa3MBIIUIATE HaJ (aKkTOpamMH, BBI3BIBAIOIIMMH H3MEH-
YUBOCTh, U OLICHUBATh UX BJIMSIHUE Ha paccMaTpUBaeMbI€ BEJIMYU-
HBI U MPOLIECCHI.

WHTyuTHBHOE OpENACTaBJICHUE O CIIydYalHOW HW3MEHYHBOCTU, HC-
CJIEZIOBAaHNE 3aKOHOMEPHOCTEH 1 TEHJAECHIINN CTAHOBUTCSI MOTHUBUDPY -
IOILE OCHOBOM IJIs1 U3yUYEHUsI TEOPUU BEPOSITHOCTEN. bosbioe 3Ha-
YEeHHUE 31eCh UMEIOT INPaKTHUYECKHE 3aJaHUusl, B YACTHOCTH OIIBITHI
C KJIACCUYICCKUMU BEPOATHOCTHBIMU MOJACIAMU.

IToHsiTue BEpOsITHOCTH BBOJMTCS Kak Mepa MpaBIonoaoOus ciry-
4JaiiHOTO coObITHs. [Ipn mM3yueHnmn kKypca oOydaromiyuecss 3HaKOMSIT -
Ccsl ¢ ONPOCTEHIIMMH METOJaMM BBIUMCIICHUS BEPOSITHOCTEH B CIIy-
JalHBIX AKCIEPUMEHTaxXx C PaBHOBO3MOXXHBIMHU 3JIE€MEHTApHBIMU
HUCXOJAaMHM, BEPOSITHOCTHBIMM 3aKOHAMH, IO3BOJISIIOIIUMH CTaBUTh
" pemathk O6osiee CIIOXKHBIE 3371a49i. B Kypc BXOIsIT Ha4aJIbHBIC MIPE/ -
CTaBJICHUS O CIIy4YaillHbIX BEJIWYWHAX U UX YUCIJIOBBIX XapaKTEPUCTHU-
Kax.

Taxxe B paMKax 3TOTr0 Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOy -
YaIOIIMUXCsl C MHOXXECTBAMU W OCHOBHBIMH OII€paALlUsIMU HAJl MHO-
JKECTBaAMHM, paCCMAaTPUBAIOTCA IMPUMEPHLI IPUMEHCHUA JIsd PCIICHUA
3a71a4, a TaK)K€ HMCHOJL30BaHUA B APYIMX Mare€éMaTHYECKHUX Kypcax
U y4eOHBIX MpeIMeTax.

MECTO YYEBHOI O KYPCA B YYEBHOM MJAHE

B 7—9 knaccax u3ydaercsi Kypc «BeposiTHOCThP M CTaTUCTHUKA»,
B KOTOPBIA BXOIST pasneibl: «I[IpencraBiiecHWEe TaHHBIX W ONHKCA-
TeJIbHAsI CTaTUCTHUKA», «BeposaTHOCThY»; «DIeMeHThl KOMOWHATOPHU-
kn»; «BBenenue B Teopuio rpadony.

Ha u3yduenune HaHHOTO Kypca OoTBOAUT 1 y4ueOHBIH dac B HEHESIIIO
B TE€UCHHE KaXJOro rona obydenus, Bcero 102 yueOGHBIX "aca.
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COAEP*XAHUE YYEBHOIO KYPCA (10 rOAAM OBYYEHMA)

7 Knacc

IlpencraBnenue JaHHBIX B BUAC TaONHL, AUAarpamMm, rpadKoOB.
3anostHeHue TaOIHL, YTEHUE U ITOCTPOCHHUE JauarpamMmm (CTOJIIONKO-
BBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHre rpaduKoB peajbHbIX MPO-
neccoB. M3Bneuenne nHpopmanyu U3 ggarpamm M TabJIuI, UCIOJIb-
30BaHUE U MHTEPIIpEeTalys JJaHHBIX.

OmnucarenbHas CTaTUCTHKA: cpedgHee apudMeTHYEecKoe, MearuaHa,
pa3Max, HanOoJIbIlIee U HAaMMEHBIIIee 3HAUCHUsI Ha0Opa YMCIIOBBIX
naHHbIX. [IpuMepsl ciiyyailHOM U3MEHYUBOCTU.

CryuaifHbIi SKCIEpUMEHT (ONIBIT) U ciiydaiiHoe coOsITHe. BeposT-
HOCTh M 4acToTa. POJIb MajJOBEpPOSITHBIX U MPAKTUYECKHU JTOCTOBEP-
HBIX COOBITHH B IIpUpPOJIe U B oOmiecTBe. MOHETa U UTrpajdbHasi KOCTh
B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmnna, pedpo. CrerneHs BepiurHbl. Yucino péodep u cym-
MapHasi crerneHb BepumuH. IIpencraBiieHue o cBs3HOCTH  rpada.
Ienu u nuknel. [Iytu B rpagax. O6xon rpada (9inepoB IyTh).
Ipencrasinenue o6 opueHTHpoBaHHOM rpade. Pemenue 3amaq
¢ noMoubio rpados.

8 knacc

IIpencrasienue naHHBIX B BHAE TAOJIMI, JUarpamMm, rpaduKoB.
MHOXECTBO, 3JI€MEHT MHOXKECTBa, IMOAMHOXXecTBO. Orepanuu
HaJT MHOXKECTBaAaMH: OOBbEIMHEHHE, TIEpEeCeUCHHE, JOIMOTHEHHE.
CBolicTBa orepanuii HaJJ MHOXXECTBAMU: MEPEMECTHUTEIILHOE, cove-
TaTeabHOE, paclpeiennTelbHoe, BKiItoueHus. Mcnonp3oBanue rpa-
(praeckoro mpencTaBiICHUsT MHOXECTB JJIsI ONIMCAHUSI PETBHBIX
MIPOIIECCOB U SIBJICHUM, IIPH PEHICHUN 3a7ad.

N3mepenue paccenBaHusl JaHHBIX. Jlucrnepcust u craHjgapTHOE
OTKJIOHEHHME YHCJIOBBIX HaAOOpOB. /lnarpamma paccenBaHMsI.

DJieMeHTapHbIC COOBITHS Cily4daifHOro orbita. CiydaiiHbIe COOBI-
Tust. BepositHocTn coObITHii. ONBITHI C PABHOBO3MOXHBIMH DJIEMEH -
TapHBIMHU COOBITHUSIMH. Ciy4ailHbli BBIOOP. CBSI3b MEXIy MajloBe-
POSITHBIMU M NIPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMU B TIPUPOJE,
oO1ecTBe U HayKe.

JepeBo. CBoiicTBa 1€PEBBEB: €AUHCTBEHHOCTh IIYTH, CYyIIIECTBOBA-
HUE BUCSYEH BEPIINHBI, CBA3b MEXKIY YHCIOM BEPIIMH M YHUCIOM
p&o6ep. IlpaBmiio ymHoxxeHust. Pemrenue 3agaq ¢ momonisio rpados.

ITpoTruBomosioxxHEBIE cOObITHA. marpamma Diinepa. O6wmeauHe-
HUE W TiepecedeHre coObIThuii. HecoBMmecTHBIE coObITHsA. DOpMmyia
CJIIOXKEHUSI BEPOSITHOCTEN. Y CIIOBHAsI BEPOSATHOCTh. [IpaBuiio ymHO-
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>keHUsi. HezaBucumble coObiThsi. IlpencraBieHue sKcnepuMeEHTa
B BUJE AepeBa. Pemienre 3aj1a4d Ha HaXOXKIACHHUE BEPOSITHOCTEH C T10-
MOIIBIO JIEPEBa CIIyYalHOTO 3KCIIEPHMEHTA, auarpamMm Difiepa.

9 knacc

IIpencraBienue maHHBIX B BUAE TAaOIHI, JUarpaMM, rpadukos,
WHTEpIIpEeTalus JaHHbIX. UTeHHe U MOCTpOCHUE TaOJIUI, Juarpamm,
rpayKOB MO pealbHbIM JIAHHBIM.

ITepecranoBku u (akropuan. CodyeTaHUs U YHCIO COUYCTAHUU.
Tpeyronsauk Ilackans. Pemienue 3as1a4 ¢ MCnojib30BaHUEM KOMOM -
HaTOPUKHU.

I'eomeTprnueckasi BeposiTHOCTh. Ciry4aiiHbIN BEIOOp TOYKH U3 Du-
rypbl Ha IUIOCKOCTH, U3 OTPE3KA U U3 AYTH OKPY>KHOCTH.

HcnpiTanme. Ycrex n Heymada. Cepusl MCIBITAaHUN IO TIEPBOTO
ycnexa. Cepus ucnblTanuii bepaymnu. BeposTHocTH COOBITHH B ce-
puu ucnelTaHuii bepHyiu.

Cnyu4aiiHasi BeTUYUHA U paclipeaesieHue BeposiTHocTel. Martema-
THYECKOe OKuJaHue U aucnepcus. IIpuMmepsl MaTreMaTHYEcKOTO
OXXHUJAHUSA KaK TEOPETHUECKOTO CPEIHEerOo 3HAYCHUS BEIUYHHBI.
MaremMaTudecKkoe OKMJIaHUE U JUCIEPCUS CIIyYallHONW BEJIMYNHbI
«4YHCJIO YCIEXOB B CEpUM HUCHbITaHUI bepHysmm».

ITonsitne o 3akoHe OOJBIIMX 4yHcels. VM3mepeHue BepoOsiTHOCTEH
C ToMoIIb0 4JacToT. Poik n 3HadYeHHWE 3aKOHA OOJIBIINX YHCET B
MIPUPOJE U OOIIECTBE.

NJAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA NPUMEPHOM
PABOYEN NMPOIrPAMMBI KYPCA (MO NOJAM OBYYEHWUA)

IIpenmeTHble pe3yJibTaTbl OCBOEHUSI Kypca «BeposiTHOCTh U cra-
THCTHKa» B 7—9 Kjaccax XapaKTepU3yIOTCs CICAYIOIIHUMHA YMEHH-
SIMU.

7 xnacc

Yurate wHOpMAIIHIO, TIPEIACTABICHHYIO B TaOnWIlax, Ha AgUa-
rpamMMax; TPEACTaBISITh JTaHHBIC B BUAC TaOJHI], CTPOUTH IOHA-
rpamMMBbI (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIC) TI0 MAacCHBaM
3HAUYEHUH.

OnuceIBaTh M HWHTEPHPETHPOBATH pEaJIbHbIE YHCIOBBIC ITaHHEBIE,
MpEeACTaBJICHHBIC B TaOJHIIAaX, HA JUarpamMmax, rpadukax.
HMcnonp3oBaTh JJId OIMMCaHUsl HaHHBIX CTATHUCTUYCCKHE XapaKTe-
pPHUCTHKU: cpeaHee apudmMeTHIecKOoe, MeauaHa, HauboJIbIlee U
HaUMEHBIIICC 3HAYCHUS, pa3Max.
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HNmertsb nmpeacraBJICHUC O cnyqaﬁHoﬁ HU3MCHYMBOCTHU HA IMpUMEpPax
IICH, (bl/ISI/ILICCKI/IX BCIIMYUH, AaAHTPOIIOMETPHUYICCKUX JaHHBIX
HUMETH NIPEACTABICHUE O CTAaTUCTUYCCKOU YCTOI>'I‘IHBOCTH.

8 knacc

M3Bnekarp n npeodpa3oBbIBaTh HH(OPMAIIUIO, TPEACTABICHHYIO B
BUJIe TaOJML, AuarpamMm, I'paduKoOB; NPEACTaBIISITH JAaHHBIC B
BUAC TAOIULl, qUarpamMmm, rpa)uKoB.

OnuceIBaTh JaHHBIE C HOMOIIBIO CTATUCTUYECKUX MMOKAa3aTeIen:
CpenHHUX 3HAYCHHUU W Mep paccernBaHMs (pa3max, AUCIEPCHUs U
CTaHJApPTHOE OTKJIOHEHHE).

HaxoauTh 49acTOThl YHUCJIOBBIX 3HAYEHUM M YacCTOThI COOBITHH,
B TOM YHCJI€ IO pe3yJbTaTaM HU3MEPCHHUN W HAOJIIOACHHN.

Haxomute BEepOATHOCTH CIIydYaHBIX COOBITHII B ONBITaxX, 3HAs Be-
POSITHOCTH 3JIEMEHTapHBIX COOBITHM, B TOM 4YHCJIE B OIIBITax
C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.

Hcnonp3oBaTh rpaduyecKkue MOJIEIH: JIEPEBO CIIy4alHOTO JKCIIe-
pHUMeHTa, AuarpamMmsl Ditjiepa, 4ucioBasl Ipsmas.

OnepupoBaTh MOHATHSIMHU: MHOXKECTBO, ITOJMHOXECTBO; BBIMOJ-
HATH OIEpaly HaJl MHOXKECTBAMHU: OOBbEAUHEHHE, IIepeceUeHne,
JIONIOJIHEHUE; MEepPEeUUCIATh 3JIE€MEHTbl MHOXKECTB; HNPUMEHSTH
CBOIICTBA MHOKECTB.

Hcnonp3oBaTh rpaduyueckoe MPEACTaBICHUE MHOXECTB M CBSI3CH
MEXIy HAMH JUIsI OIIMCAHUsI MIPOIIECCOB U SIBJICHUI, B TOM YHCIE
OpU PEIIeHNH 3a7a4d U3 APYTuX y4eOHBIX IPEAMETOB U KypPCOB.

9 knacc

M3Bnekars 1 npeodpa3oBbIBaTh HH(OPMAIIHIO, TPEACTABICHHYIO B
pa3INYHBIX MCTOYHUKAX B BHAE TaOJHWIl, JHarpamm, rpadukos;
HpENCTaBIITh JaHHBIC B BHAE TAOJHII, THAarpaMm, rpadukosB.

Pemartp 3amaum opraHn3oBaHHBIM HEepeOOpPOM BapHaHTOB, a TaK-
’)K€ C HCITOJIb30BAHUEM KOMOWHATOPHBIX MPABWJI U METOJIOB.

Hcnione30BaTe omnmcaTenbHbIE XapaKTEPUCTUKHU IJII MAaCCHUBOB
YHCIOBBIX JAaHHBIX, B TOM YHCJIE CPEAHUE 3HAYEHHUSI U MEPBI pac-
CE€BaHUs.

HaxoauTe 4acTOThl 3HAUEHUN U YACTOTHI COOBITHS, B TOM YHCJIE
MOJIB3YSICh pe3yJibTaTaMu MPOBEIEHHBIX U3MEPEHUN M HaOJIro1e-
HHUUN.

HaxoauTe BEpOSITHOCTH CIIy4YalHBIX COOBITHMH B M3YyUYEHHBIX OIIbI-
Tax, B TOM YHCJIE€ B ONBITaX C PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBI -
MU COOBITHSIMU, B CEPHSIX HCIBITAaHUH JI0 TIEPBOTO ycIliexa, B ce-
pusix ucneiTaHul bepHyn.
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HNmertsb npeacTraBJICHUC O CJ'Iy‘IafIHOfI BCIIMYMHEC U O pacmopeaciic-

HHUH BepOSITHOCTeﬁ.
HNmertsb IPpEACTABIICHUE O 3aKOHE OOJIBIIINX YHCEI KaK O IIPpOSABIIC-

HUU 3aKOHOMEPHOCTH B CIIy4YallHOW M3MEHYMBOCTH U O POJIH 3a-
KOHa OOJIBIINX YHCEJ B MIPUPOJIC U OOIISCTBE.
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G6

TEMATUYECKOE MJAHMPOBAHME YYEBHOTO KYPCA
(MO FTOJJAM OBYYEHMS)

7 knacc (He MeHee 34 4)

HasBaHue

pa3gesa (TeMsl)
(umcsao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepMC'rnKa AeATeJIbHOCTHU o6yqa101uuxc;1

(79)

IlpeacraBieHue
JaHHBIX

IlpencraBnenne maHHBIX B TaOJIHM-
nax. IlpakTHdyeckne BBIYUCICHUS
1o TaOIUYHBIM TaHHBIM. V3Biede-
HHUE U MHTEepHpeTanus TabIUUHBIX
naHHbIX. [IpakTmueckast pabora
«Tadbnune».

I'padnueckoe mpencraBieHHe TaH-
HBIX B BHUJI€ KPYTI'OBBIX, CTOJIOMKO-
BBIX (cToyO9aThIX) auarpamm. Yre-
HHE U MMOCTpoeHue auarpamm. Ilpn-
Mephl IeMorpaduiecKux Auarpamm.
IIpakTtrueckass pabora «J/lnarpam-
MBD»

OcBauBaTh CNOCOGbI IPEACTABICHHUS CTATUCTHYE-
CKHMX JAHHBIX W YHUCIOBBIX MAaCCHBOB C ITOMOIIBIO
TabIMIl U JUarpaMM C HCHOJIb30BAHHEM aKTyallb-
HBIX M Ba)XXHBIX NaHHBIX (AeMorpaduyeckue naH-
HBIE, IPOU3BOJICTBO IPOMBIIUICHHON M CEILCKOXO-
3sIMCTBEHHON MPOJIYKI[MH, OOIIECTBEHHBIC W IPH-
pOOHBIC SBJICHUS).

H3yuyaTh MeTOABbI paboThl ¢ TAOIUYHBIMU U Ipadu-
YECKHMMU IIPEJICTABICHUSIMH JAHHBIX C ITOMOIIBIO
Ou(POBBIX PECYPCOB B XOJZI€ MPAKTUICCKUX PadOT

(84)

OnucarebHasA
CTaTUCTHKA

YucnoBrsie HaOopsl. CpenHee apud-
METHYECKOE.

Menuana uuciaoBoro Habopa. Ycroii-
YUBOCTH MEJIHAHBI.

IIpakTuueckas padora «Cpemnue

3HAYCHUS.

HanbGonrsmree 1 HanMeHbIIIee 3HaUe-
HHS 9UCIIOBOTO Habopa. Pazmax

OcBauBaTh NOHATHA: YHCIOBOH HabOp, Mepa IIeH-
TpaJIbHOW TEHIEHIUU (Mepa ILIEHTpa), B TOM YHCIe
cpenHee apupMeTHYECKOE, MeIHaHa.

OnuchIBaTh CTAaTUCTHUYECKHUE JAaHHBIC C TOMOIIBIO
cpenHero apudMeTHdecKkoro m MeauaHbel. Pemats
3a/1a4M.

H3y4yaTh CBOWCTBA CpPEIHUX, B TOM YHUCJE C IOMO-
III0 TU(PPOBBIX PECYPCOB, B XOA€ MIPAKTHIECKUX
pabor.




96

IIpodoiceHue

HasBanue

pasaeina (Temsl)
(uucio yacos)

OcHOBHOe cofep KaHHe

XapaKTepuUCTHKa [JeATeJbHOCTH O06Yy4Yaloliuxcs

OcBavBaTh NOHATHUA: HaHOOIbIIEE U HaUMCEHbBIIIEE
3HAYEHMSI YHCIOBOI'O MacCcuBa, pa3Max.

PemaTes 3aja4m Ha BEIOOp crioco0a omucaHUs JaH-
HBIX B COOTBETCTBUH C IPUPOJOH JAHHBIX W IIEJIs-
MM HMCCJICIOBaHMS

Ciay4yaiiHasg U3MeH-
4YHBOCTb

(649)

CrnyualiHass U3MEHYHUBOCTH (MpUMeE-
pe1). HacToTa 3Ha4eHUH B MaccHUBE
nanueixX. ['pynnuposka. I'mcrorpam-
MBI.

IIpakTrueckas pabora «CirygaliHas
U3MEHYHBOCTE»

OcBauBaTh NOHSATHS: YaCTOTA 3HAUCHUN B MacCUBE
JaHHBIX, TPYNIHUPOBKA JIAaHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJM3NPOBATH THUCTOrPAMMBI, MOJ6HU-
PaTh NOAXOSIINN LIAr IPYMIITUPOBKH.

OcBauBaThb rpadudccKkue MPEICTaBICHUS Pa3HBIX
BUJIOB CIy4YallHOM M3MEHYMBOCTH, B TOM YHUCIIE C
MOMOIIBI0 HU(PPOBBIX PECYPCOB, B XOA€ MpaKTHYe-
CKOM paboThI

BBeaeHue B TeOpUIO
rpa¢oB

(44)

I'pad, Bepmmua, pedpo. IIpencras-
JICHHE 3aJa4d C IMOMOUIbI0 rpada.
CreneHb (BaJICHTHOCTH) BEPIIMHBI.
Yucno pébep m cymMapHasi CTEIICHb
BepunH. Ilens n nuka. Ilyts B rpa-
¢e. IlpencraBieHue O CBSI3HOCTH
rpada. OOxon rpada (3isiepoB
nyTs). [IpeacraBienne o6 OpHEHTH-
poBaHHBIX rpadax

OcBauBaTh NOHATHUA: rpad, BepmmHa rpada, pe-
Opo rpada, cTeneHb (BaJICHTHOCTHh BEPIIWHBI), LICITh
W LHKIIL.

OcBauBaTh NMOHATHSA: ITyTh B rpade, SUIEepoB MyTh,
o0xox rpada, OpUeHTHPOBAHHBIN rpad.

PemiaThe 3aja4M Ha IIOMCK CYMMBI CTEIIEHEN BEp-
muH rpada, Ha NOUCK oOxona rpada, Ha IOMCK
IIyTel B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh CHOCOGBI IPEICTABICHUS 3a/1a4 U3 Kyp-
ca ainreOpbl, T€OMETPHH, TEOPUU BEPOSITHOCTEH,
NPYTUX MPEIMETOB C ITOMOLIBIO I'padoB (KapThl,
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CXEeMBI, BJIEKTPUYECKHUE IeNH, (PYyHKIIMOHAJIbLHbBIE
COOTBETCTBUSI) Ha IIpUMepax

BeposTHOCTB U 4a-
CTOTa CIy4alHOTO
COOBITHSA

(4 4)

Cny4yailHbIi ONBIT M cily4daliHoe
coOsITHE. BeposiTHOCTE M "acToTa
coOpITHsA. POJIB MaslOBEpOSITHBIX U
MPAKTUYECKH JTOCTOBEPHBIX COOBI-
TUU B OIpUpoOae U B obOiiecTtBe. Mo-
HEeTa U UrpajbHas KOCTh B TEOPUU
BEPOSITHOCTEH.

IlpakTuueckass pabora «Yacrtora
BBITNIQJ€HUsS OpJiay

OcBauBaTh NOHATHA: CIIydallHbII ONBIT U ClIy4aii-
HOE COOBITHE, MAJTOBEPOSITHOE U MPAKTUUECKU J0-
CTOBEpPHOE COOBITHE.

H3y4aTh 3HAYNMOCTH MaJIOBEPOSITHBIX COOBITHI B
IpHUpoJie U o0IecTBEe Ha BAXKHBIX IIpUMepax (aBa-
p¥H, HECYACTHBIE CIIydau, 3aIlUTa IMePCOHAIBLHONU
nHopManmy, repegada JaHHbIX).

HN3y4aTk pOJb KIIACCHYECKUX BEPOSITHOCTHEIX MO-
neneit (MoHeTa, UTpabHAsI KOCTh) B TEOPHUU BEPO-
SITHOCTEM.

Ha6usoaaTh U M3y4YaTh 4YacTOTy COOBITHH B IIpO-
CTBIX DKCIIEPUMEHTaX, B TOM YHCJIE C MOMOIIBIO
U (POBBIX PECYPCOB, B X0O/A€ IPAKTHUECKOU pabOThI

060061IeHHE, KOH-
TPOJIb
(54)

IIpencraBnenue nanHbix. Onuca-
TelIbHAss CTAaTHCTHKA. BeposTHOCTH
CIIy4aifHOTO COOBITHS

IIOBTOPATH H3yYEeHHOE U BBICTPAMBATh CHCTEMY
3HAHUM.

Pemrate 3aJa4M Ha MpeACTaBICHHUE W OMUCAHHE
JaHHBIX C IOMOIIBI0O H3YyYEHHBIX XapaKTEPUCTHK.
06cyXaTh NPpUMePHbI CllydallHBIX COOBITHH, MaJIO-
BEPOATHBIX M MPAKTHYECKH TOCTOBEPHBIX CIIydaii-
HBIX COOBITHH, UX POJIM B NPUPOJE U KU3HU YeJ0-
BeKa
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8 knacc (He MeHee 34 4)

HasBaHue

pa3gesa (TeMsl)
(umucsao yacoB)

OcHOBHOE cojepixKaHue

XapaKTepMCTmca AeATeJIbHOCTH 06yqaloumxc;l

44

IloBTOpEeHue
7 KJjacca

Kypca

IIpencraBnenue nanHbiXx. Omnuca-
TenpHas cratuctuka. CrydaifHas
U3MEHYNBOCTh. CpelHNE YHUCIOBOTO
Habopa.

Cryuaitaele coOsITHsI. BepositHoCcTH
n yactoTel. Kitaccuueckue moaenn
TEOPUU BEPOSITHOCTEH: MOHeTa U
UrpajgbHasi KOCTb

[IoBTOPATH H3yuYcHHOC W BbICTPAUMBATh CHUCTEMY
3HAHUH.

PemiaTth 3aJa4M Ha OpEACTaBICHHUE U ONMCAaHUE
JaHHBIX C IOMOIIBIO HM3YyYEHHBIX XapaKTECPUCTHUK.
PemaTh 3asa4M Ha NpeICTaBICHHE TPYNIIAPOBAH-
HBIX JAHHBIX M OMNHWCAHUE CIy4YalHOW H3MEHUYMBO-
CTH.

PemaTh 3aja4yu Ha ONpeelICHUE YaCTOTHI Clydaii-
HBIX COOBITHH, OOCYXXJACHHE MPUMEPOB CIy4YalHBIX
COOBITHIT, MAJIOBEPOSITHBIX U IPAKTUYCCKHU JOCTO-
BEPHBIX CIIyYalHBIX COOBITHH, UX POJIH B IIPUPOAEC
U KU3HHU YEeJIIOBEKa

Onucare/sibHasE cTa-
TUCTUKA. PacceuBa-
HHe JAAaHHBIX

OTtknoHeHus. Jucrnepcust 4uciIoBoO-
ro HabOopa. CTaHIapTHOE OTKJIOHE-
HHE dYHciIoBoro Habopa. Jmarpam-

OcBauBaTh NOHSITHUA: IMCIEPCHS U CTAHAAPTHOE
OTKJIOHCHHUE, UCIIOJIB30BAaTh 3THU XapaKTCPUCTHUKU
JJIs1 OIMMCaHUsl paCcCCUBaHUsA JaHHBIX.

HEHHE,
HUE.

nepeceucHue, JOIIOJIHE-

(4 4) MBI pacCeUBaHUS BeiagBUraTh runoTresbl 00 OTCYTCTBHU WM HAJH-
YUW CBS3M IO AUarpaMMaM pacCEHBaHUSA.
CTpoMTh auarpaMMBl PAaCCEHBAHMUS IO UMEIOIIHM -
Csl JAaHHBIM, B TOM YHCJIE C TOMOIIBIO KOMIIbIOTEpa
MHoxecTBa MHoecTBO, MoaMHOXkecTBO. Orme- OcBauBaTh NOHATHSA. MHOXXECTBO, 3JICMEHT MHOXe-
(4 49) panuu HaJX MHOXECTBaMH: OOBeIH- CTBa, IIOJMHOXECTBO.

BbINOJIHATH onepanmu Haa MHOXCCTBAMM: o0be-
AVUHEHUE, NEPECCUYCHUEC, NOTIOJIHEHUE.
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CpoilicTBa omnepauuii HaJ MHOXe-
CTBaMH: IIEPEMECTUTEIbHOE, CcoUe-
TaTeJbHOE, pacrnpenenuTeabHoe,
BKJIFOUCHHSI.

T'paduueckoe mpeacTaBjIeHHE MHO-
JKECTB

Hcrnos1b30BaTh CBOWCTBA: MEPEMECTUTEIBHOE, CO-
qeTaTelbHOE, PACIIPEICTUTEIFHOE, BKITIOUCHHUS.
Hcnosib30BaTh rpaduueckoe IpeacTaBICHHEe MHO-
JKECTB l'lpI/l OIIMCaHUuMU peaanblx npoueccos u sB-
JICHHUW, TpU PEIICHUH 3a7ad U3 JPYTruX Y4eOHBIX
MIPEIMETOB U KYpPCOB

BeposaTHOCTB
cJly4yaiiHOTo
COGBITUSA

(6 4)

OnemeHnTapHble coObiTHA. Ciyuaii-
Hble CcOObITHS. bBraronpusrcTByio-
LMe 3JIeMeHTapHbIe coObITHs. Bepo-
SITHOCTU cOOBITUI. ONBITHI C PABHO-
BO3MOJKHBIMH SJIEMEHTapHBIMU
coObITusiMu. CnydaliHBIH BBIOOP.
IIpakTnueckas pabora «ONBITHI C
PaBHOBO3MOYHBIMH  3JIEMEHTAPHBI-
MH COOBITUSIMHU»

OcBauBaTh NOHATHA: YJIEMEHTApHOE COOBITHE, CIIy-
4yaifHOe COOBITHE KaK COBOKYIMHOCTH OJIarompusT-
CTBYIOIIMX DJIEMEHTApHBIX COOBITHH, pPaBHOBO3-
MOYHBIE JI€MEHTapHBIE COOBITHS.

PemraTh 3aJa4M Ha BBIUUCIEHHUE BEPOSITHOCTEI co-
OBITHH IO BEPOSITHOCTSM 3JIEMEHTApHBIX COOBITHI
CIIy9aifHOTO OITBITA.

PemaTth 3aJa4M Ha BBIUYKMCICHHUE BEPOSTHOCTEH CO-
OBITHI B OIBITAaX C PABHOBO3MOYHBIMH dJIEMEHTap-
HBIMH COOBITHSIMH, B TOM YHCJIE C ITOMOIIBIO KOM-
bIOTEpA.

IIpoBOAUTEL M U3yYaThb ONBIThI C PABHOBO3MOXHBI-
MH DJIE€MEHTAapHBIMH COOBITHSIMU (C MCIOJIB30BAHU-
€M MOHET, WUTPAJIbHBIX KOCTEH, NPYyrux MoAeieil)
B XOJIe NPaKTU4YEeCKO paboThI

BBeseHue B TeOpHIO

rpa¢oB
(4 4)

Hepeso. CBoiicTBa pgepeBa: eauUH-
CTBEHHOCTh IIyTH, CYyIIECTBOBAHHE
BHUCSYEH BEpIIMHBI, CBSA3b MEXIY
YHCIOM BEPIIMH M YHCIOM pébdep.
IIpaBuno ymMHOXeHUs

OcBauBaTh NMOHSATHA: JIepeBO Kak rpad Oe3 mukia,
BUCsAYasi BepIIMHA (JIUCT), BETBb JIepeBa, IIyTh B
nepeBe, AuaMeTp JAepesa.

H3y4yaTh CBOMCTBa JcpeBa: CyN[EeCTBOBAHHE BHUCS-
4Yeil BepIIMHBI, €AMHCTBEHHOCTh MYTH MEXIY JBY-
MsI BEPIIMHAMH, CBS3b MEXJAY YHCIOM BEPIIMH H
quciom péoep.
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IIpodoiceHue

HasBanue
pasaeina (Temsl)
(uucno yacos)

OcHOBHOe cofep KaHHe

XapaKTepuUCTHKa [JeATeJbHOCTH O06Yy4Yaloliuxcs

PemiaTh 3a/ia4M Ha NOMUCK U IIEPEUUCIICHUE ITyTEN
B JepeBe, ONpeNeseHNe YHciia BepLInH uian pedep
B JlepeBe, 00Xo1 OMHApHOro JIepeBa, B TOM UYHCIIE C
NPUMEHCHUEM IIpaBUJia YMHOXKCHUSL

Ciy4aiiHble
COOBITHA
(8 4)

IIpoTnBomnosnoxxHoe cobGbiTHe. [na-
rpamma Diinepa. OObenMHEHWE U
nepeceyeHue coOwiTuii. HecoBmect-
Hble cOOBITHSI. DPOpMysa CIOKEHUS
BepositHocTe. [lpaBuino ymHOXe-
HUSI BEPOSITHOCTEN. Y CIIOBHAsI BEPO-
SITHOCTB. HeszaBucuMbie COOBITHSI.
IIpencraBnenue ciydyailHOro JKcIe-
puMeHTa B BHJIE JepeBa

OcBavBaTh NMOHATHA: B3aUMHO IIPOTHBOIIOJIOXKHBIE
COOBITHSI, OIEpallMyd HaJ COOBITUSIMHU, OOBEeIUHE-
HHE U MepecedeHue coObITHil, Auarpamma Diiiepa
(Ditnepa—BeHHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHS.

H3y4yaTh TeopeMBl O BEpPOSITHOCTU OOBbEIMHEHUS
IBYX cOObITHH ((pOpMyIIBI CIOXKEHUS  BEpPOSITHO-
creit).

Pemrate 3aJa4M, B TOM YHCJI€ TEKCTOBBIE 3a/1a9H
Ha OIIpejelIcHNe BEPOSATHOCTEH OOBENMHEHHS U
IIepecedeHust COOBITUI C MOMOIIBIO YHUCIOBOH Mpsi-
MO#, nuarpamm Diisiepa, GOpPMYJIbI CIOKESHHUS Be-
pOSITHOCTEM.

OcBavBaTh MOHATHS: NPABIIO YMHOXCHHS BEPO-
SITHOCTEH, YCIIOBHAsl BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI AEPEBO CIIy4alfHOTO OMBITA.

H3yuyaTh CcBOMCTBa (OIpeieeHus1) He3aBUCHMBIX
COOBITHA.

PemaTh 3asa4M Ha onpe/esieHne U UCIOJIb30BaHNe
HE3aBUCHUMBIX COOBITHIL.
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PemiaTh 3aJa4M Ha MOUCK BEPOSITHOCTEH, B TOM
4HuCJI€ YCJOBHBIX, C UCIOJIb30BAHUEM JepeBa CIy-
YaWHOTO OIIBITa

06061eHMe,
KOHTPOJIb
(4 4)

IIpencraBienne naHHbIX. Omnwuca-
TenbHas craructuka. ['padsl. Bepo-
SITHOCTH CIIy9alHOTO COOBITHS. Die-
MEHTBI KOMOUHATOPHUKHU

IIoBTOPATH HU3yUYEHHOE U BBICTPAMBATh CHUCTEMY
3HaHUM.

Pemiath 3aja4M Ha IpPEACTaBIICHHE W ONMHCAHHE
IaHHBIX C ITOMOIIBIO H3YyYEHHBIX XapaKTEPHUCTHK.
PemiaTh 3aa4M ¢ npuMeHeHneM rpados.
PemaTh 3aJa4M Ha HaXO>XXJIEHHE BEPOSITHOCTH CIIy-
9alfHOTO COOBITHSI IO BEPOSITHOCTSIM JJIE€MEHTap-
HBIX COOBITHH, B TOM YHCJIC B ONBITAX C PABHOBO3-
MOYHBIMHU 3JI€MEHTAPHBIMUA COOBITHUSIMHU.

PemiaTh 3aja4yM Ha HaxXO0XJEHUE BEpPOSITHOCTEH
00bEeIUHEHHUS U NIePECEUYCHHUs COOBITHI, B TOM YHC-
Jie He3aBHCHUMBIX, C MCIIOJIb30BaHUEM rpadUueCcKuX
MpeJCTaBJICHUI U JepeBa CIy4aiHOro OIbITa.
PemiaTh 3aJa4M Ha NepeyHcIIicHUE KOMOWHAIWI
(4uciia IIepecTaHOBOK, YHMCJIa COYETaHHWM), Ha Ha-
XOKJICHHUE BEPOSITHOCTEH COOBITHII C MPUMEHEHHEM
KOMOMHATOPHUKH, B TOM YHCJIIE C HMCIOJIb30BAHUEM
TpeyroasHuka [lackans
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9 knacc (He MeHee 34 )

HasBaHue

pa3gaeina (TeMsl)
(umcsao yacoB)

OcHOBHOE cojepikaHue

XapaKTepMCTmca AeATeJIbHOCTH 06yqaloumxc;l

44)

IloBTOpEHUE Kypca
8 KJy1acca

naHapix. Omnwuca-
Omnepanuu
HezaBucumocTts

IIpencraBnenue
TelnbHasg  CTAaTUCTUKA.
Halx COOBITUSIMH.
COOBITHI

[loBTOPATH H3yuYeHHOE W BBICTPAMBATh CHUCTEMY
3HAHHU.

PemiaTh 3aa4M Ha ONpPEACTABICHHUE U ONHCAHHE
JNaHHbBIX.

PemiaTh 3aJa4yM Ha HaxOXJICHUE BEpPOSTHOCTEH
0O0BbEeTMHEHUS U NePEeCeUYCHHsI COOBITHI, B TOM YHC-
JIe He3aBHCHUMBIX, C HCIIOJIb30BaHUEM IrpadUuIeCcKuX
MPEJCTaBICHUN U JiepeBa CIy4allHOIr'O OIbITa.
Pemiath 3aJa4yM Ha NepeyHCIICHHEC KOMOWHAIHIA
(4uciia IepecTaHOBOK, YHMCJIa COYEeTaHMil), Ha Ha-
XOXKJICHUE BEPOSITHOCTCH COOBITHI C MPUMEHECHUEM
KOMOHWHATOPHUKH, B TOM YHCJE C HCIIOIb30BAHHEM
TpeyroyabHuka Ilackamns

(44

JJIeMeHTbI KOMOU-
HAaTOPUKU

KomOunaropHoe mpaBuiIO YMHOXeE-
Hus. [lepectanoBku. DakTtopual.
CodyeTraHnuss ¥ YHCJIO COYCTAHUM.
Tpeyroapnuk Ilackansa. Ilpaktuue-
ckasi paboTta «BwluncieHHe BEpOsT-
HOCTEH C HCHOJIb30BAaHHEM KOMOM-
HATOPHBIX (QYHKIHH DJISKTPOHHBIX
TaOJIHUI

OcBauBaTh NOHATHA. KOMOMHATOPHOE IPABUIIO
YMHOXEHHUsI, yIOPsITOYEeHHAsT rapa, TpohKka o0b-
€KTOB, IIepecTaHOBKa, (haKTOpHAJI YUCIIA, COUeTa-
HUE, YHCJIO COUeTaHUuM, TpeyroiabHuk Ilackars.
PemlaTh 3a/layM Ha NnepedyuciIeHUe yHopsA0YeHHbIX
nap, TpOeK, MEpPeuyuCciICHUE NEepPEeCTaHOBOK U code-
TaHUH 3JIEMEHTOB PA3JIMIHBIX MHOXECTB.

PemaTe 3a/ja4yM Ha NpUMEHEHHUE YHCila COYETaHU I
B anredpe (cokpaméHHoe ymMHOXXeHue, OnnoMm Hpro-
TOHA).
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PemaTb, NIPpUMEHssA KOMOHWHATOPHUKY, 3a0a4YH Ha
BBIYNCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C TTOMO-
[IBFO 3JICKTPOHHBIX TAOJIHII B XOAC NPAKTUIYCCKOMN
padoThI

leomeTpuyeckas
BEpOSATHOCTh
(4 4)

I'eomerpuueckast BeposiTHOCTE. Ciry-
Y9alHBIA BHIOOP TOYKH U3 (PUTYPBI
Ha IIOCKOCTH, U3 OTpe3Ka, U3 Iyru
OKPY>KHOCTH

OcBauvBaTh NOHATHE I'€OMETPUUYECKON BEPOSATHOCTH.
PemiaTh 3aa4YM Ha HaXOXICHHUE BEPOSITHOCTEH B
OIIBITAaX, MPEACTAaBUMBIX KaK BBIOOp TOYEK W3 MHO-
royroiabHHKa, Kpyra, oTpe3ka MM JyT'd OKPY>KHO-
CTH, YHCIIOBOTO MPOMEXYTKa

HUcnbiTaHus
BepHyn

(64)

WUcnerranue. Ycnex u Heynaga. Ce-
pus UCHIBITAaHUM 10 MEpBOro ycmexa.
Wcneitanus bepnynnu. BeposarHo-
CTH COOBITHU B CEPUH HCIIBITAHUU
Bepuymnnu. [Ipaktudeckas pabora
«Hcnertanus bepryinuy»

OcBavBaTh MNOHATHA. UCIBITAHHE, IEMEHTAPHOE
coObITHE B HCHBITAaHUHU (yclIeX M HeyjJada), cepus
HCHBITAaHUH, HACTYIUICHHUE IIEpPBOro ycrexa (Heyna-
9H), cepus WCIBbITaHUN bepHynnn.

PemraTtb 3apa4mM Ha HAXOXKJIEHUE BEPOSITHOCTEN CO-
OBITHI B CepHH HCHBITAHWI O MEpPBOro ycriexa, B
TOM YHCIIE C MPUMEHEHHEM (POPMYIIBI CyMMEI I'€0-
METPUUYECKON MPOTrPEeCcCUH.

PemiaTe 3a/ia4yM Ha HaxOXXJCHHUE BEpPOSTHOCTEH
SJIEMEHTapHBIX COOBITHUH B cepuH ucnblTanuii bep-
HYJUIH, Ha HaXO0XICHUE BEPOSITHOCTH OIIpeaeséH-
HOI'O YMCJla YCIIEXOB B CE€pUM UcnbITaHUN bepHynu.
H3y4aTh B X0Je NMpaKTUYeCKOH paGOThI, B TOM
9HCIe C MOMOIIBI0 HU(POBEIX PECypCOB, CBOMCTBA
BEPOSITHOCTU B CEepUM HclbITaHUN bepHymimm

Cay4aiiHas
BeJIMYUHA
(6 4)

CrnyyaiiHas BeJMYMHA WU paclpene-
JeHue BeposiTHOcTeH. Maremaru-
YecKoe OXHIAAHUE U JIUCHEpCHUs
ciny4daiiHoi BenuuuHbl. I[Ipumepsr
MaTeMaTUIECKOTO OXXUJIaHUS KaK

OcBOUTH NMOHATHUSA: ClydaiiHas BEJIMUMHA, 3HAYE-
HUE CJIydallHOW BEJIMUMHBI, paclpeieiieHUue Bepo-
SITHOCTCH.

H3y4aThs M 06Cy>KAaTh MpUMEpbl TUCKPETHBIX U He-
MPEPBIBHBIX CIIYYaMHBIX BEJIMYUH (POCT, BEC YeJO-
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IIpodoiceHue

HasBanue
pasaeina (Temsl)
(uucno yacos)

OcHOBHOe cofep KaHHe

XapaKTepuUCTUKa /JeATeJbHOCTH OGYyYaloliuxcs

TEOPETHUUECKOTO CPETHEro 3HAUYCHUSI
BEJTUYHUHBI.

ITonsitne o 3aKOHEe OOJBIINX YHCEI.
H3mepenue BepoOATHOCTEH € MOMO-
mp0 yacTtor. llpumenenue 3akoHa
OOJBIINX YHCeT

B€Ka, YUCJICHHOCTb HACEICHUS, APYTUEC U3MCHYHU -
BbI€ BEJIMYMHBI, pACCMAaTPUBABIIMECS B KypCe CTa-
TUCTHUKM), MOAEJIbHBIX CIIy4YallHbIX BEJIUYUH, CBsI-
3aHHBIX CO CIIyJallHBIMH OmNBITaMU (OpocaHue MO-
HETBI, UTPAILHON KOCTH, CO CIIy4aliHBIM BBIOOPOM
U T. I.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OXKUIAHUE
ClIy4allHOW BEJIMUYMHBI KaK TEOPETUUYECKOE CpEJIHEE
3HaA4YeHUe, AUCHEPCHUsl CIy4YalHOW BEIMYMHBI Kak
aHaJor JUCIEPCUH YHUCIOBOr0 Habopa.

PemaTh 3asa4M Ha BBIUUCIICHHUE MAaTEMaTHYECKOTO
OXXHJIAaHUS U JIUCHEPCHUH IUCKPETHON ciydallHOU
BEJIMUMHBI 110 3aJaHHOMY pPAaCIpPEACICHUIO, B TOM
4uclie 3a4a4, CBSI3aHHBIX CO CTPaXOBAHUEM U JIOTE-
peAamMu.

3HAKOMUTBLCA C MaTEMaTUYECKUM OXKHJAHUEM U
JUCIIEpCHE HEKOTOPBIX pacHpeleacHuil, B TOM
4yuCle pacnpeesieHusl CiydYalHONW BEIWYUHBI
«YMCJIO YCIIEXOB» B c€puM ucnbiTaHuil bepHynu.
H3y4aTh 9acTOTY COOBITHSI B IOBTOPSIFOIIUXCSI CITy-
YaWHBIX OIbITaX KaK CJIy4yalHYyIO BEJIUYUHY.
3HAKOMHUTBCA C 3aKOHOM OOJbIIHNX 4ynces (B hopme
Beprymin): npu GOJBIIOM YHCIIE ONMBITOB YacTOTa
cOOBITHS OIM3Ka K €r0 BEPOSTHOCTH.

PemaTe 3aa4yM Ha U3MepeHUE BEPOATHOCTEH C mo-
MOILBIO YaCTOT.
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06GCcyXaaTh POJIb 3aKOHA OOJBIINX YHCEST B 000CHO-
BaHWH YaCTOTHOTO METOJa H3MEPCHHsS BEPOSITHO-
CTeM.

OGCyKAaTh 3aKOH OOJIBIIMX YHCEJ Kak MPOsBie-
HHUE CTAaTUCTUYECKON yCTOWYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJBIIUX YUCEI B IIPUPOIC
¥ B )KU3HU YEIOBEKA

0Go61meHue, IIpencraBinenue nanHbix. Onuca- [MoBTOPATH U3yucHHOE U BBICTPAMBATh CUCTEMY
KOHTpPOJIb TeJbHasl CTaTUCTUKA. BeposiTHOCTH 3HAHUI.
(10 4) ciay4allHOro cOOBITHsS. DJIEMEHTBI PemiaTe 3aa4M Ha OpeiCTaBJICHUE U ONHUCAHUE
koMOuHaTopuku. CiryqalilHbIE BEJIH- JIaHHBIX.
YUHBI U pacIlpeIeIeHUs PemaTh 3asa4M Ha HaXOXIEHHUE BEPOSITHOCTEH CO-

6blTl/II‘/’l, B TOM YHCJIC B OIIbITaX C PaBHOBO3MOXHBI -
MH DJIEMEHTAapHBIMH COOBITHSIMH, BEPOSITHOCTEH
OObEIMHEHUS W IIEPECCUYCHUS COOBITHI, BBIYHC-
JIATh BEPOATHOCTH B OIIbBITaX C CEPUAMU cnyqaﬁ-
HBIX HCITBITAHUH

IIpu pazpaborke padoueild mporpaMMbl B TEMAaTHYECKOM IUJIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOX-
HOCTH HUCTOJIB30BAHUS YJICKTPOHHBIX (IIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISTIOMINXCS y9eOHO-METO-
IUYECKUMH MaTepHuajlaMu (MyJIbTHMEIUWHBIC NPOrpaMMBbl, BJICKTPOHHBIC YYEOHUKH M 3aJadHUKH, DJICK-
TpOHHBIE OMOMMOTEKH, BUPTyaJIbHBIE JIA0OpATOPHUH, UTPOBBIC MPOTPAMMBI, KOJUICKIIMUA IU(PPOBBIX 00pa3o-
BaTEJIbHBIX PECYpPCOB), MCHOJB3YEMBIMH Ul OOyYEHHsI M BOCHUTAHHS PA3JIMYHBIX TPYIMIl MOJb30BaTelICH,
MIPEACTABICHHBIMH B 3JICKTPOHHOM (LM(PPOBOM) BUAE U PEATU3YIOIMMHU IHAaKTHYecKue Bo3MoxxHoctu KT,
coJZlep>)KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 0Opa3oBaHMH.
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