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1. MOAACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma coctaBiieHa Ha OCHOBE:

- Konmnenmuu pa3Butus Maremaruueckoro oopasoBanus (2018 1.);

- tpeboBanuii ®I'OC OOO k pe3ynabTaraM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MpPO-
rpammbl OOO (rip. Munnpocsemennst Poccun ot 31.05.2021 1. Ne 287);

- [IpumepHoii paboueii mporpaMMbl OCHOBHOTO 0011eT0 00pa3oBaHus 110 MaTemMatuke (6a3o-
BBIli ypoBeHb) (0100peHHOH pelmieHneM (enaeparbHOr0 y4eOHO-METOUYECKOTO 0O0BETUHEHUS T10
obmemy obpazoBanwuio, mpotokon 3/21 or 27.09.2021 r.).

Pabouas mporpamma pazpaboTana ¢ ydetoMm mporpammsl ¢popmupoBanus Y'Y/ y oOyuato-
IUXCS U paboyell mporpaMMbl BOCITUTAHUSI.

Pabouast mporpamma yueOHOro mnpeamera «Martematukay (nainee - paboyasi mporpamma)
BKJIIOYAET:

- MIOSICHUTEINIbHYIO 3aIUCKY,

- coZIep KaHNEe yueOHOro MpeIMeTa,

- IJTAaHUPYEMbIE Pe3yIbTaThl OCBOSHUS MPOTpaMMbl yUeOHOTO MpeIMeTa,

- TEMaTUYECKOE TUIaHUPOBAHUE,

- MaTepHalibHO-TEXHIUYECKOe o0ecrieueHrne o0pa3oBaTeIbHOro Mpolecca.

Oowaa xapakmepucmuka yueonozo npeomema «Mamemamuxa»

B snoxy nudposoit TpanchopMaiuu Bcex cdep 4eT0BeUecKOr eATeIbHOCTH HEBO3ZMOKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOM MaTEeMAaTUYECKOU MOATOTOBKH. YXKE B
IIKOJIE MaTeMaTHKa CIY>KUT OMOPHBIM MPEAMETOM Ui U3yUYEHHUS CMEXHBIX TUCIHILIUH, a MOoCcIe
LIKOJIbI peaJIbHON HEOOXOIMMOCTbIO CTAHOBUTCS HEMPEPBHIBHOE 00pa3oBaHue, yTO TpeOyeT MOJHO-
1IeHHOI 06a30B0# 0011e00pa30BaTEIBLHON MOATOTOBKH, B T.4. U MATEMaTUYECKONH. DTO 00YCIOBICHO
TEM, UYTO B HAlllM JHHU PacTET YUCIIO NPOQPECCHil, CBSI3aHHBIX C HENOCPEICTBEHHBIM ITPUMEHEHUEM
MaTEeMaTHKU: U B cepe SIKOHOMHKH, U B OM3HECE, M B TEXHOJIOTHUECKUX 00JacTsX, U JaxKe B ryma-
HUTApHBIX cdepax. Takum oOpa3oM, Kpyr HIKOJLHUKOB, JJISI KOTOPBIX MaTeMaTHKa MOXKET CTaTb
3HaYMMBIM MTPEIMETOM, PACIIUPSAETCS.

[TpakTHyeckasi MoOJIE3HOCTh MaTEMAaTHKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(yHIIaMeHTaJIbHBIE CTPYKTYPBI HAIIETO MUPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJINYECTBEHHBIE OT-
HOILIEHUSI OT MPOCTEHUIINX, YCBAaUBAEMbIX B HEIOCPEACTBEHHOM OIBITE, 10 JOCTaTOYHO CIIOKHBIX,
HEOOXOUMBIX JJIsi Pa3BUTHUSl HAYYHBIX M MPUKIAAHBIX HJeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HAHUU 3aTPyJHEHO MMOHUMaHUE MPUHIUIIOB YCTPONCTBA U UCIIOJIB30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPHUATHE U MHTEPIIpETAlUsl Pa3HOOOPa3HOM COLMaIbHONW, SKOHOMUYECKOM, MOJIUTHYECKOW MH-
¢dbopmaruu, Manod(ddexTBHA MMOBCEIHEBHAS MpPaKTHUecKas AedTeabHOCTh. KaxkIoMy uenoBeKky B
CBOCH KM3HU MPUXOAUTCS BBIMOIHITH PACUETHI M COCTABISATH alTOPUTMBI, HAXOIUTh U MPUMEHSTh
(dbopMyIIBI, BIAJETh MPAKTUYECKUMHU MPUEMAMU T€OMETPUIECKUX M3MEPEHHH M MOCTPOSHUM, YH-
TaTh UHQOPMAIIHUIO, MIPEJICTABICHHYIO B BHJAE TaOIHI], AMarpaMM U rpadHuKOB, KUTh B YCIOBHSIX
HEeoMNpeAeNEHHOCTH U TIOHUMATh BEPOSATHOCTHBIN XapaKkTep ClydailHbIX COOBITHMA.

OnHOBPEMEHHO C pacuIMpeHreM chep MPUMEHEHUS] MaTeMaTHKH B COBPEMEHHOM OOIIIeCTBE
Bc€ OoJiee BaKHBIM CTAHOBHUTCS MAaT€MaTHYECKUI CTHJIb MBILIUICHUS, MPOSBISAIOMIMNCSA B onpese-
NEHHBIX YMCTBEHHBIX HaBBIKax. B mpoliecce n3ydeHuss MaTeMaTUKH B apceHall MPUEMOB U METO/IOB
MBIIIJIEHHS Y€I0BEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHIYKIMS U JeAyKLus, 00o0UeHne u
KOHKpETH3aIusl, aHaIN3 U CHHTE3, KJIacCu(PUKaIMs U cucTeMaTu3alus, abCcTparupoBaHie U aHajo-
rusi. OOBEKTHl MaTeMaTHUYECKUX YMO3aKIIOUeHHH, paBujia UX KOHCTPYHPOBAHUSI PACKPBIBAIOT Me-
XaHU3M JIOTHYECKUX TOCTPOCHUH, CITOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYIMPOBATH, 0OOCHOBBI-
BaTh U JOKAa3bIBaTh CYXJCHUS, TEM CaMbIM pa3BHBAIOT JIOTMYECKOE MbllUIeHHE. Bemymas poib
MIPUHAIJICKUT MaTeMaTUKe U B (POPMHUPOBAHUU AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS] U BOC-
MUTAaHUU YMEHUH JelCcTBOBATh MO 33JaHHBIM AJIFOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOH-
CTpyHpOBaTh HOBbIE. B mporiecce perienus 3aaad - 0CHOBOM y4eOHOMH IesITeIbHOCTH Ha yPOKax Ma-
TEMaTUKH - Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKIIATHAS CTOPOHBI MBIIIICHUS.



OOyyeHne maremaTtvke Aa€T BO3MOXKHOCTb pa3BUBaTh y OOy4aroUIMXcs TOYHYIO, paiuo-
HaIBHYI0O ¥ MHPOPMATUBHYIO pe4yb, YMEHHE OTOMpaATh HaMOOJee MOIXOMASIINE SI3BIKOBBIE, CHMBO-
Tu4eckue, rpaduyeckue CpeacTBa sl BBIPAXKEHUS CY>KICHUM U HATJISTHOTO UX MPEICTaBICHUS.

Heo0xoauMbIiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o01miee 3HAKOMCTBO C METOJIaMHU TO3HAHUS JEWCTBUTEIBHOCTH, MPECTABICHUE O MPEAMETe U Me-
TOJaX MATEMAaTHKH, UX OTIUYMNA OT METOJIOB JPYI'MX E€CTECTBEHHBIX M I'YyMaHHTapHBIX HayK, 00
0COOCHHOCTSIX MPUMEHEHUSI MaTeMaTUKHU JIJISl PEIICHUs] HAyYHbIX M IPUKIAIHBIX 3a1a4. Takum 006-
pa3oM, MaTemMaTudeckoe oOpa3oBaHUE BHOCUT CBOW BKJal B (hopMupoBaHHE OOIIEH KyIbTYyphI de-
JIOBEKa.

N3yueHne MaTeMaTUKU TaKKe CIOCOOCTBYET 3CTETHMYECKOMY BOCHHMTAHHUIO YEIOBEKa, I1O-
HUMaHUIO KpPacoTbl M U3SIIECTBA MAaTEMAaTHUYECKHUX PACCYKIEHUH, BOCIPUSITHIO T€OMETPUUYECKUX
($bopM, YCBOCHHIO HJICH CUMMETPHH.

Henu u ocobennocmu uzyuenus yueonozo npeomema «Mamemamuku

[TpropuTETHBIMHU 1IENSIMU 00YYEHUSI MaTeMaTHKe B 5-9 Kilaccax SBISIOTCA:

- (hopmupoBaHUE EHTPATHHBIX MATEMAaTUYECKUX MOHATUN (YKCIIO, BEIMYMHA, T€OMETpUYe-
ckas (urypa, nepeMeHHas, BEpOATHOCTh, (YHKIIHSA), OOSCIIEYMBAIONINX MPEEMCTBEHHOCTh U TEP-
CIEKTUBHOCTh MaTeMaTHYECKOro 00pa3oBaHus 00yJaronXcs;

- IOJIBEICHNE OOYYAIOUINXCSl HA JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEMaTHKU U OKPYXKAIOIIEr0 MUpa, TOHUMaHWEe MAaTEMATHKU KaK 4acTu OoOLIeil KyIbTyphl YeloBe-
YeCTBa,

- pa3BUTHE UHTEIICKTYaJbHBIX U TBOPUYECKHX CIHOCOOHOCTEH 00y4arommxcs, mo3HaBaTelb-
HOM aKTHBHOCTH, MCCIIEOBATEIbCKUX YMEHHUI, KDUTUUHOCTH MBIIIJIEHUS,, UHTEpECa K MU3YyUEHUIO
MaTEMAaTHKH;

- (hopmupoBanre (PyHKIIMOHAILHOW MaTEeMaTHYECKON I'PaMOTHOCTH: YMEHHUsS Paclio3HaBaTh
MPOSIBIICHUSI MAaTEeMAaTUYECKUX TMOHATHH, 0OBbEKTOB M 3aKOHOMEPHOCTEW B PEaJbHBIX >KU3HEHHBIX
CUTyallUsAX W NPU M3YYCHUHU APYIHX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHO-
MepHOCTeH, (HOpMyIHpOBaTh UX Ha SI3IKE MAaTEMaTHUKU M CO3JaBaTh MaTEeMaTHYECKHUE MOJEINH,
MIPUMEHSTh OCBOCHHBIM MaTeMaTUYEeCKUM amnmapar AJIs peleHus] TPaKTUKO-OpUEHTUPOBAHHBIX 3a-
Jla4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yJIbTaThI.

Ocnogubie aunuu cooeporcanusi Kypca mamemamuxu 6 5-9 knaccax: «HUucna u BbIUHCIIE-
HUs», «Anrebpay («AnreOpanueckue BBIpAXEHHS», «YPaBHEHHUS W HEPABEHCTBAY»), «DyHKIUNY,
«"eometpusi» («I'eomeTpuueckue GUTypsl U UX CBOMCTBa», «M3MepeHHE reoMeTpHUYeCKUuX BeEIH-
4iH»), «BEpOSATHOCTH U CTATUCTHKA.

JlaHHble IMHUN Pa3BUBAIOTCA MapajljIeNIbHO, KaXKJasi B COOTBETCTBUM ¢ COOCTBEHHOM JIOTH-
KOH, OJTHAKO HE HE3aBHCHMO OJIHA OT JPYroil, a B TECHOM KOHTAaKTe U B3auMozaencTsuu. Kpome aro-
ro, UX 00bEIUHSET JOrMYecKas COCTaBISAIONIasl, TPAAULMOHHO MPUCYIIasi MaTeMaTHUKE U IPOHU3bI-
BaloIlasi BCE MaTeMaTHyecKue Kypchl M cojeprxkatenbHble TuHUU. ChopmynupoanHoe B OI'OC
OOO TpeboBaHUE «yMETb ONEPUPOBATH MOHITUSIMH: OIpPEACIICHHe, aKkCuoMa, Teopema, JoKa3a-
TEJIbCTBO; YMEHHUE PACMO3HABAaTh UCTUHHBIE W JIO)KHBIE BBICKA3bIBaHUS, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPHUIIAHMS BBICKA3bIBAHWN» OTHOCUTCS KO BCEM Kyp-
caM, a (hOpMUpPOBAHHE JIOTUYECKHX YMEHHMI pacnpezenseTcs o BCeM rojaM oOyueHHs Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMs.

Coneprxanne 00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTtaM ocBoeHus llpu-
MepHOH pabouell MporpaMMsbl, pacipeieI€HHbIM M0 ro1aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00-
pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITHAIBHBIM BOIIPOCaM 00ydaroliecs oopamainch HeoI-
HOKpPaTHO, YTOOBI OBJIa/IEHNE MaTeMaTHYECKUMH MOHSITUSIMU M HaBbIKAMH OCYIIECTBISIOCH MOCIe-
JIOBaTENIbHO M TOCTYNATEIbHO, C COONIOJIEHUEM NPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJINCh B OOIIYI0O CHCTEMY MaTEeMaTHUECKMX MPEICTAaBIEHUN OOy4arouuxcs, pacuiupsas u
yriyomss e€, o0pasysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

Mecmo yueonozo npeomema «Mamemamuka» 6 yueOHom niane

Y4eOHblii mpeamer «MaTemaTtrukay BXOIUT B MPEIMETHYIO oOiacTh «MareMaTuka U WH-
dhopmaTuka.



B cootBercTtBun ¢ ®I'OC OOO mareMartuka SIBISETCS 005S3aTEeIbHBIM MPEIMETOM Ha JaH-
HOM ypOBHE 00pa30BaHMUsL.

B 5-9 xnaccax ydeOHBIN npenMer «MareMaTuka TPaaullMOHHO M3Y4aeTcsl B paMKax clie-
IYIOIIUX YI€OHBIX KYPCOB:

B 5-6 Kiaccax - kypca «MaremaTukay,

B 7-9 Kkjaccax - KypcoB «AureOpay (BKJItOUYasi 2JIEMEHThl CTATUCTUKUA U TEOPUU BEPOSTHO-
creit) u «['eomeTpusiy».

Hacrosimeii mporpaMma BKJIIOYAET CaMOCTOATENbHBIN yueOHbI Kypc «BeposarHocTs u cTa-
THUCTHUKAY.

Hacrosimeii mporpamMmoii mpeaycMaTpuBaeTcs BbIJCICHHE B y4eOHOM IUIaHE HA M3y4YECHUE
MaTeMaTHuKH B 5-6-7 Kiaccax 5 yueOHBIX YaCOB B HEJIENIO B TEUCHUE KaXKIOTO Tojia o0y4yeHus, B 8-9
KJ1accax 6 yueOHBIX YacOoB B HEJIENIO B TEUCHHE KaXI0T0 rojja 00ydeHusl.

Peanuzanus mKOJIBHBIMU II€IaroraMi BOCIIUTATEILHOTO IOTEHIIMANA YPOKa Mpe/inoiaraet

cleytolee:

- YCTaHOBJICHHE JOBEPUTENbHBIX OTHOLICHHH MEXAY y4YUTElIeM U ero Y4YeHHKaMH,
CIIOCOOCTBYIONINX MO3UTHBHOMY BOCIPHATHIO YYaIIUMHUCS TPEOOBAHWN W MPOCHO yUUTEIs, MPH-
BJICUCHHIO X BHUMAaHHUA K 0OCY)KIaeMOl Ha ypoke MH(OpMaluu, aKTUBU3AIMH HX MO3HABATEIb-
HOH JIeSITEIbHOCTH;

— oOy>K/IeHUE IIKOJILHUKOB COOJII0/IaTh HA YPOKE OOLIEIPUHSITHIE HOPMBI IOBEICHUS,
MpaBWia OOIICHHS CO CTAPIIMMU (YUUTEISIMHU) U CBEPCTHUKAMHU (IIKOJIbHUKAMU), IPUHIUITBIYyYeO-
HOM JMCIUIUIMHBI U CAMOOPTaHU3ALINN;

— MPUBJICYCHNE BHUMAHUS MIKOJFHUKOB K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypo-
Kax sIBIICHUI, OpraHu3anus ux padoThl ¢ MOTy4aeMOl Ha YPOKe COIUAIbHO 3HAYMMOM UH(pOpMaIiu-
ell MHUIMUPOBAaHUE €€ OOCYKICHHS, BBICKA3bIBAHHUS YYalIUMHUCS CBOETO MHEHHUS IO €€ IOBO-
1ly,BBIPa0OTKH CBOETO K HEH OTHOILICHUS;

- WCIIOIh30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHMsl Y4eOHOTro IMpeameTa
4yepe3 JIEMOHCTPAINIO JIETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEICHHUS, MPOSBICHUS
YeNOBEKOIIO0US U T100pOCepAeUHOCTH, Yepe3 M0I00p COOTBETCTBYIONINX TEKCTOB JJIsl UTEHUs, 3a-
Jad JIJIsl pelieHust, MpoOJIEMHBIX CUTYAIIUH ISl OOCYKJICHUSI B KJIACCE;

— MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yUyaIIMXCS: MHTEIUICKTYalb-
HBIX UTp, CTUMYJIHMPYIOLIUX [MO3HABATEIIbHYI0O MOTHBALMIO IIKOJBHUKOB; TUJAKTHUECKOTO TeaTpa,
I7Ie TIOJTy4YE€HHbIE Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€ATPAIBHBIX TOCTAHOBKAX; JUCKYCCUHM, KOTO-
pBI€ JAIOT YJaluMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEJACHHSI KOHCTPYKTHUBHOTO TUANIOTa;

- TPYIIOBON paboThl WM PabOTHI B Mapax, KOTOPbIE y4aT MIKOJIHbHUKOB KOMaHIHOM
paboTe U B3aUMOJCHCTBUIO C IPYTUMU JETHMU;

— BKJIFOYEHUE B YPOK UIPOBBIX MPOIEAYpP, KOTOPbIE MOMOTAOT MOJAEpKaTh MOTHUBA-
LU0 JeTel K MOJYYEHUIO 3HAHWM, HAIAKUBAHUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOUIEHUH B
KJIacce, MOMOTaloT YCTaHOBIICHUIO T0OpOKenaTeabHOU aTMoc(ephl BO BpeMsl YpOKa;

— opranmu3anus medcTBa MOTUBUPOBAHHBIX W JPYJUPOBAHHBIX YyYaAIIMXCS HAA UX
HEYCIEBAIOINMH OJHOKIIACCHUKAMH, JAFOIIETO MIKOJbHUKAM COIMATIbHO 3HAYUMBIN OIBIT COTPY/I-
HUYECTBA U B3aUMHOMN MOMOIIIH;

- WHUIIMMPOBAHNUE U TIOJJIEP)KKA HCCIEIOBATEIILCKON NEATEIbHOCTH IIKOJIBHUKOB B
paMKax peaqu3alii UMH WHIUBUYATbHBIX U TPYMIOBBIX UCCIEAOBATEIILCKUX MMPOCKTOB, YTO JIACT
IIKOJILHUKAM BO3MOYKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUs TeOPETUIECKON TPo-
0JieMbl, HABBIK TEHEPUPOBAHUSA U OPOPMIICHUS COOCTBEHHBIX HCH, HaBBIKYBAKHUTEIHHOTO OTHO-
IICHHS] K Y4y>KUM HJIessM, 0OPMIICHHBIM B pa0oTax APYTHX HCCIEA0BATENeH, HaBBIK MyOINYHOTO
BBICTYIUICHHUSI TIEPE]T ayIUTOPUEH, apTyMEHTUPOBAHUS M OTCTAMBAHUS CBOEH TOUKH 3PEHUSI.

— OpraHm3ainys MPeIMETHBIX 00pa30BaTENbHBIX COOBITHIA: TPEIMETHBIX OIUMITHA,
KOHKYPCOB, UHTEIIEKTYyallbHBIX UTpP, HAYYHO-TIPAKTUYECKUX KOH(EPEHIUH, TUCKYCCUOHHBIX IUIO-
IaJI0K C LIETbI0 PAa3BUTHUS MO3HABATEIHLHOM W TBOPYECKOW aKTMBHOCTH, WHUILMATUBHOCTU B pas-
JUYHBIX c(pepax MpeAMETHOMN ACSITETbHOCTH, PACKPHITHS TBOPUYECKHUX CITOCOOHOCTEH 00ydatomuxcst
C pa3HBIMHU 00pa30BaTEIbHBIMU MOTPEOHOCTIMHU U UHIUBUAYAIbHBIMU BO3MOXKHOCTSIMU;



— ucnionb3zoBanne KT u aucTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUNA OO0ydYCHHUS:
IIPOrpaMMBbl — TPEHAXKEPBI, TECTHI, 3a4EThl B JJICKTPOHHBIX ITPUIIOKEHUAX, MYJIbTUMEIUNHBIE Ipe-
3CHTAIlMU, HAYYHO-TIONMYJISIPHBIC TIepeaadu, (GUiIbMbl, 00yJaromue CalThl, YPOKH-OHJIANH, BUIACO-
JIEKIIUHU, OHJIAWH-KOH(EPEeHINH U Jp.



2. TINIAHAPYEMBIE PE3YJBTATHI OCBOEHUYUYEBHOT'O TMIPEJMETA «MATEMA-
TUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (BA3OBBIl YPO-
BEHD)

2.1. JUYHOCTHBIE PE3YJIbTATbHI

H3yuenue yuebnozo npeomema «Mamemamuxa) Ha ypoeHe OCHOBHO20 00uieco oodpa-
306HUA Oydem CchoOCOOCME06aMb 0OCMUINICCHUIO CAEOYIOUUX TTUYHOCHIHBIX 00pa308amenbHbIX
Pe3yibmamos:

nampuomuueckoe 60cnumanue:

- IPOSIBJICHUEM MHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCT-
HBIM OTHOLIEHHUEM K JOCTHKEHHUSM POCCHUCKUX MATEMATHUKOB M POCCUMCKON MaTEMAaTHYECKOU
IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2PAdXsCOAHCKOE U OYX08HO-HPAGCMEEHHOE 60CRUMAHUe:

- TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN I'pa)<IaHWHA U Peaju3alliu ero mpas, mpe-
CTaBJICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
MpOLEYp TPaKIAHCKOT0 00111ecTBa (BRIOOPHI, OMPOCHL U TIP.);

- TOTOBHOCTBIO K OOCYKJICHUIO 3TUYECKUX TPOOJIEM, CBI3aHHBIX C MPAKTUICCKUM TPUMEH €-
HUEM JIOCTH)KEHUH HAayKH, OCO3HAHUEM BaKHOCTH MOPATbHO-ITHUECKUX MPUHIUIIOB B JAESITEIbHO-
CTU y4€HOI0;

mpyooeoe eocnumanue:

- YCTAHOBKOW Ha aKTHMBHOE yYacTHE B PEHICHUH MPaKTHUUYECKUX 3a7a4 MaTeMaTH4YEeCKOM
HAMpPaBJIEHHOCTH, OCO3HAHHEM Ba)XHOCTM MAaTEMaTHYEeCKOro OOpa3oBaHMs Ha MPOTSHKEHUH Bce
KU3HU IS YCIIENTHON TTPO(hEeCCUOHATILHOM IS TEIILHOCTH U Pa3BUTUEM HEOOXOMMBIX YMCHHIA,

- OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM WHIUBUIYalbHOUW TPACKTOPUU OOpazoOBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

IcmemuuecKoe 6ocnumanue:

- CMIOCOOHOCTBIO K SMOIMOHATBHOMY M ACTETHYECKOMY BOCIPHUSITHIO MaTEMAaTUYECKUX 00b-
€KTOB, 3ajla4, PEUICHUMN, PacCyKJIECHUI; YMEHHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B MC-
KYCCTBE;

UEHHOCIMU HAYYHO20 NO3HAHUA:

- OpUEHTAIMEN B JICSITEIIBHOCTA Ha COBPEMEHHYIO CUCTEMY HAyUHBIX TIPEICTaBIEHU 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YeNOBEKa, MPUPOJBI U 00IIeCcTBa, MOHUMAaHUEM MaTeMaTHye-
CKOM HayKH Kak c(hepbl 4eJIOBEUECKOU JCSITEIIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl pas-
BUTUS [TUBUIIN3AIUY;

- OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKW M MaTEMaTHYECKOW KyIbTYpOW Kak CPEICTBOM TO3Ha-
HUS MUDA;

- OBJIQJICHUEM TTPOCTEUIITMMHU HaBBIKAMH MCCIIEIOBATEILCKON e TEIHLHOCTH,

guzuueckoe éocnumanue, popmuposanue Kyaomypol 300p06bsa U IMOUUOHANLHO20 0114~
20N0NYUUA:

- TOTOBHOCTHIO NMPUMEHSTh MAaT€MaTUYECKHE 3HAHUS B MHTEpEcax CBOETO 370pOBbs, BEIe-
HUS 3I0POBOTO 00pa3a >XKM3HU (37I0pPOBOE MUTAHUE, COATAHCHPOBAHHBINA PEXKUM 3aHATUNA U OT/IbIXA,
perynspHasi GpuznuecKas akTUBHOCTB );

- chopMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHNEM CBOETO MpaBa Ha OMMOKY U TaKO-
0 K€ IpaBa JAPYroro 4eaoBeKa;

IK0102UYeCcKoe 60CRUmanue:

- OpUEHTaIMell Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHUH IS pelieHus 3a/1ad B 00JIacTu
COXPAHHOCTH OKPYXAIOmIel Cpepl, TIIAaHUPOBAHUS TTOCTYNKOB M OIIEHKH MX BO3MOJKHBIX MOCTEI-
CTBUU ISl OKPYXKAIOLIEN CPENbL;

- OCO3HAHMEM TJI00aJTFHOTO XapaKTepa IKOJOTUUECKUX MTPOOJIEM U MyTeH WX PEIICHUS.

JIuunocmmuute pezynomamol, obecneuusaroujue a0AnmMayuio 00yuarOuLe2oca K usMeHAI0-
WAUMCSA YCTIOGUAM COUUATLHOU U RPUPOOHOIL CPedbl:



- TOTOBHOCTBIO K JIEWCTBUSM B YCJIOBHMSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATENbHOCTh, B T.Y. YMEHHE YUMUTHCA y OPYIMX JIIOACH,
prUoOpeTaTh B COBMECTHOM JEATEIILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3 OIbITA IPY-
TUX;

- He0OOXOIUMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHHM, B T.4. POPMYIHPOBATH UJCH, TOHS-
THSI, THIIOTE3bl 00 00BEKTaxX W SBJICHUAX, B T.Y. paHEE HE U3BECTHBIX, OCO3HABATH JE(UIUTHI COO-
CTBEHHBIX 3HAaHUI U KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;

- CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIIPUHUMATh CTPECCOBYIO CUTya-
LMI0 KaK BbI30B, TPEOYIOUINII KOHTPMEpP, KOPPEKTUPOBATh NMPUHUMAEMblEe PELICHUS U JEUCTBUSA,
(opMyIHpOBATH M OLICHUBATH PUCKHU M MOCIIEICTBUS, (POPMUPOBATH OIBIT.



2.2. METAIIPEJMETHBIE PE3YJIbTATHI

Memanpeomemnvle pe3yibmamsl 0C60€HUA NPOZPAMMBL yUeOHO020 npeomema «Mame-
MAMUKa» Xapaxkmepusyomcs 061a0eHUemM YHUGEPCATbHbIMU NO3HAGAMEIbHBIMU OeliCHEUAMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU U YHUBEPCAIbHLIMU PeZyIAMUEHbIMU
delicmeusamu.

Ho3znaeamenvnvie YY/[:

basosvie nocuueckue oeticmeus:

- BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MATEeMAaTUYECKUX OOBEKTOB, MO-
HSATUH, OTHOIIECHUH MEXAY MOHATUAMU; (HOPMYIHPOBATH ONPEICIICHUS MOHSTHN; yCTaHABINBATH
CYLIECTBEHHBIN MPU3HAK KIAcCHU(pUKALUU, OCHOBAHUA A OOOOIICHUS M CpPaBHEHHS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

- BOCIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIbHBIE U OT-
punaTeNbHbIC, eANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

- BBISIBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpeuHsi B (akTax,
JAHHBIX, HAOIIOJICHUSX U YTBEPKICHUAX; MPEIaraTh KPUTEPHUH JIJIsl BBISIBJICHHUS 3aKOHOMEPHOCTEHN
Y IPOTUBOPEYUHIA;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHYKTUBHBIX YMO-
3aKJIIOUEHUHN, YMO3AKIIIOUEHHH 110 aHAJIOTUH;

- pa3bupaTh q0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKACHUH (MpAMBbIE U OT MPOTHUBHOTO),
MIPOBOJNUTH CAMOCTOSITENIbHO HECJIOXKHBIE JOKA3aTeNIbCTBA MAaTeMAaTHUECKUX (DAKTOB, BBICTPAUBATh
apryMeHTaIMIO0, TPUBOJAUTHh TIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIe-
HUS;

- BBIOMpaTh CHOCO0 pelieHus yd4eOHOHM 3amadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pele-
HUS, BEIOUPATh Hanbosee MOAXOASIIUN C YIETOM CAaMOCTOSATEIHHO BbIICICHHBIX KPUTEPHUER).

baszoevie uccneoosamenvckue deticmeusi:

- ACTIOJIb30BaTh BOMPOCHI KaK MUCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS;, (DOPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIOIIHE MPOTHUBOPEUYHUE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATh UCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

- MPOBOJNTH IO CAMOCTOSATENILHO COCTaBJICHHOMY IUIaHY HECTOK HBIM DKCIEPUMEHT, He-
00JIbIIIOE UCCIIEIOBAHKE M0 YCTAHOBJICHHIO 0COOEHHOCTENW MaTeMaTH4eCKOro O0OBEeKTa, 3aBUCHMO-
CTe 0OBEKTOB MEX1y COOOI;

- CaMOCTOSTENBHO (HOPMYIHUPOBATh OOOOIICHHSI M BBIBOJBI 10 Pe3yabTaTaM MPOBEAEHHOTO
HaOJII0JICHUsI, MCCIICIOBAHUS, OIICHHBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTAaTOB, BBIBOJIOB M
0000I1IeHHI;

- MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIJIBUTATH MPEIOJIONKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBUSX.

Paboma c ungopmayueri:

- BBISIBIISITh HEJJOCTATOYHOCTh M U30BITOYHOCTH MH(POPMAIIUU, JAHHBIX, HEOOXOAMMBIX IS
perieHus 3a1a4u;

- BEIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIUIO pa3-
JUYHBIX BUJIOB U (DOPM MpEICTABICHNUS,

- BBIOMpaTh ¢GopMy TpecTaBiIeHUs WH(GOPMAIMU U WLIIOCTPUPOBATH pElIaeMbIe 3a7adu
CcXeMaMu, TuarpaMMaMi, HHOHU TpaduKoi 1 UX KOMOWHAIUSIMH,

- OIEHUBATh HAAEKHOCTh WMH(MOPMALMU IO KPUTEPUSIM, TPEVIOKCHHBIM YUUTEIEeM WU
chopMyTUPOBAaHHBIM CAMOCTOSITEIBHO.

Kommynuxamuenwvie YY/I:

Obwenue:

- BOCIIPHHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U LIETSIMHU 00-
IIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MHCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y PElIeHUs 3a/1a4yi, KOMMEHTUPOBATh MOJIYYCHHBIN PE3yIbTaT;



- B X0JIe¢ OOCYXKJEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKTaeMOW TEMbI, MPOOIEMEI,
pelaeMoi 3a1auu, BbICKa3bIBaTh UJICH, HAIICJIEHHBIC HA MMOMCK PELICHHUs; COMOCTABISATh CBOH CYXK-
JICHUS C CYXKJICHUSMHU JPYTUX YYACTHUKOB JMaiora, oOHapyXUBaTh pa3jiMuue U CXOACTBO MO3H-
1IUi; B KOppEeKTHOU opme (HOpMyTHUpOBaTh PA3HOTTIACHS, CBOU BO3PAKECHUS;

- IPE/ICTABIIATh PE3yNbTAaThl PEHICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIEIOBaHMsI, IPOEKTa; ca-
MOCTOSITEIbHO BBIOMpATh (OpMAT BBICTYIUICHHS ¢ Y4ETOM 3aqad MPE3eHTAMH M OCOOCHHOCTEH
ayJTUTOPHUH.

Compyonuuecmeo:

- IOHUMATh W MCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON W MHAWBUIYaIbHOU pabOTHI MpHU
peleHrH y4eOHbIX MaTeMaTUYECKHUX 3aja4; MPUHUMATD LIEIb COBMECTHOH JEATEIIbHOCTH, TUIAHUPO
BaTh OPraHMU3AIMI0 COBMECTHOM paboThl, pacrpenesaTh BUAbI padoT, J0roBapuBaThCs, 00CYXKAATh
MIPOLIECC M PE3YJIbTAT Pa0OTHI; 0000IaTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

- Y4acCTBOBATh B T'PYIIOBBIX GopMax paboThl (0OCYKIeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U Jp.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUS C IPYTUMHU
YJieHaMU KOMaH/Ibl; OLIEHWBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KpUTEpHsIM, chop-
MYJHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

Pezynamuenvie YY/[:

Camoopeanuzayus:

- CaMOCTOSITEIBHO COCTABIISATH TUIaH, AITOPUTM PEILISHUS 3a1auu (WM €ro 4acTh), BHIOUPATh
CTOCO0 pemeHus ¢ y4€TOM MMEIOLINXCSl PeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPO-
BaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOU MH(BOpMAIIUH.

CamokoHmpons.

- BIAJETh COCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3ysbTara perieHus Ma-
TEMATUYCCKOU 3a4a4Hu;

- IPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a7a4d, BHOCUTH KOP-
PEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

- OIICHWBATh COOTBETCTBHE pPE3yJIbTaTa NESTEIHHOCTH ITOCTABJICHHOW LENU W YCIOBHSIM,
OOBSICHATh MPUYHHBI JOCTHKEHUS WIM HEAOCTH)KCHUS I€TH, HaXOMUTh OMIMOKY, aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.
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2.3. IPEJMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUSI pabouell MporpaMMbl [0 MAaT€MAaTHUKE IMPEACTaBICHBI
0 To7iaM OOy4EHHS B CIEAYIOLIUX pa3zesiax MPorpaMMbl B paMKaxX OTJEIbHBIX KYPCOB:

B 5-6 Kaccax - kypca «MaremaTukay,

B 7-9 kitaccax - KypcoB «Anredpa», «I'eomerpusi», «BeposiTHOCTb U CTATUCTUKAY.

Pa3BuTHe JIOruyecKux MpeCTaBICHU U HAaBBIKOB JOTMYECKOrO MBIIIICHUS! OCYLIECTBIISCT-
Csl Ha MPOTSDKEHUU BCEX JIET 00YYCHHS B OCHOBHOM IIKOJIE B paMKaxX BCEX HA3BAHHBIX KYPCOB.

[Ipenmonaraercs, 4TO BBITYCKHUK OCHOBHOM LIKOJIbI CMOXET CTPOUTH BBICKAa3bl BAHUS U OT-
pHUILIaHUS BBICKA3bIBAHUM, PACIIO3HABATh UICTUHHBIC U JIOKHBIC BHICKA3bIBAHUSI, IIPUBOUTE IPUMEPHI
U KOHTPIIPUMEPHI, OBIAJCET MOHATHSAMH: ONpeAesieHHe, aKCHOMa, Teopema, T0Ka3aTelbCTBO - U
HAyYUTCS MCIOIH30BATh UX MPU BHITIOJTHECHHH YI€OHBIX ¥ BHEYUEOHBIX 3a/1a4.
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3. PABOYAS ITPOT'PAMMA YYEBHOT'O KYPCA «cMATEMATHUKAY.
5-6 KJIACCBI

Ilenu uzyuenus yuedonozo Kypca

[TpropuTeTHBIMHU LIEAMHU 00Y4YEHUS MaTeMaTHKe B 5-6 Kilaccax sIBISIOTCA:

- IpoAOIDKEHHE (POPMUPOBAHMST OCHOBHBIX MATEMAaTHUECKUX IOHATUH (YMCIIO, BETMYMHA,
reomerpuueckas ¢purypa), 00ecneunBaroIMX IPEeeMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHye-
CKOro 00pa30BaHMs 00Y4aIOINXCS;

- Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00Yy4aroluXcs, O3HABATENb-
HOM aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUM, HHTEpPECA K U3YYEHUIO MATEMAaTUKH;

- IOJIBEICHNE OOYYaIOUIMXCs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBS3U
MAaTE€MaTHUKU U OKPYXKAIOLIEro MUPA;

- (hopmupoBaHue (PYHKIIMOHAIBHOW MaTeMaTH4YECKOM I'PpaMOTHOCTU: YMEHHUs paclio3HaBaTh
MaTeMaTHYeCKue OOBEKTHI B PEabHBIX JKU3HEHHBIX CUTYalMSX, IPUMEHATH OCBOCHHBIC YMEHUS
JUIS PELIEHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, HHTEPIPETUPOBATh ITOJYYEHHBIE PE3YJIbTAThl U
OLICHMBATh UX Ha COOTBETCTBHE NIPAKTUYECKOU CUTYalUU.

OCHOBHBIE JJMHUU COJIEPKaHMsI Kypca MaTeMaTUKH B 5-6 Kiaccax - apuMeTndeckas U reo-
METpHUUECKasi, KOTOPbIE Pa3BUBAIOTCS MapaJljIeNIbHO, KaK/Jasi B COOTBETCTBUU C COOCTBEHHOM JIOTU-
KOH, OJJHAKO, HE HE3aBUCHMO OJIHA OT JPYrod, a B TECHOM KOHTAaKT€ M B3aUMOJECHCTBUH. Takxke B
Kypce MPOUCXOIHUT 3HAKOMCTBO C AJIEMEHTAMHU alreOpbl U OMMCATEIbHONW CTATUCTHKH.

N3yuenue apudmMeTrnueckoro MaTepuaia HAYMHAETCS CO CUCTEMATU3allul U Pa3BUTHUS 3HA-
HUW O HAaTypAJIbHBIX YMCJIAaX, IIOJYYEHHBIX B Ha4aJbHOM IIKoJse. IIpu 3TOM cOBepHIEHCTBOBAaHME
BBIUUCIIUTENILHOW TEXHUKU U (OPMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUN COUYETAETCS C Pa3BH-
THEM BBIUYUCIIUTEIILHONW KYJIBTYpPbI, B YaCTHOCTH C 00y4eHHUEM MPOCTEHIINM NpUEMaM IPUKUIKA U
OLICHKH PE3yJbTaTOB BBIYUCICHUN. M3ydeHne HaTypaapHBIX YMCEN MPOJOJKaeTes B 6 Kiacce 3Ha-
KOMCTBOM C Ha4aJIbHBIMH ITOHATUSMU TEOPUH JEIUMOCTH.

Jpyroii KpynHblii OJI0K B cojiepKaHUM apu(PMeTHIecKoi IMHUU - 3T0 npodu. Havano u3zy-
YeHHsI OOBIKHOBEHHBIX U JIECATUYHBIX Ip0Oei OTHECEHO K 5 Kilaccy.

D70 mepBbIi ITANl B OCBOCHUU Jpo0el, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJ1€5-
MU, MOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX /po0el B MOJIHOM 00BEME mpe-
IIECTBYET U3YUEHHIO JECATHUHBIX IpO0eii, 4To 11e7eco00pa3HO C TOUKH 3PEHUs JIOTUKU U3JI0KEHUs
YHCJIOBOM JINHUH, KOT'/Ia TpaBuia AEUCTBUN C IECATUYHBIMU JIPOOSIMU MOKHO 0OOCHOBATh yXkKe U3-
BECTHBIMH aJITOPUTMAMU BBITTOJIHEHUS IEHCTBUNA ¢ OOBIKHOBEHHBIMU JPO0sSMU. 3HAKOMCTBO C JeCsl-
TUYHBIMU APOOSMH PACIIMPUT BO3MOXKHOCTH JJIsl TOHUMaHUsl 00y4YarOUUMUCS MPUKIIAIHOTO MpH-
MEHEHUS HOBOM 3aIlMCH MPU U3YYEHUU APYTUX NPEAMETOB U IPU IPAKTUYECKOM HCIIOIb30BaHUU.

K 6 xnaccy oTHecéH BTOpOM 3Tanm B U3y4yeHUU JApoOel, TJe MPOUCXOAUT COBEPIIEHCTBOBA-
HUE HaBBIKOB CPaBHEHUS U MpeoOpa3oBaHus IpoOel, 0CBOCHHE HOBBIX BBIUMCIUTENIBHBIX AITOPHUT-
MOB, OTTaYMBaHUE TEXHUKH BBIUYMCIICHUH, B T.Y. 3HAYEHUH BBIPAXKECHUMN, COAEPKALIUX M OOBIKHO-
BEHHbIE, U JIECATUYHBIE IPOOH, YCTAHOBIICHHE CBSA3EH MEXy HUMH, paCCMOTPEHHE MPUEMOB pellIe-
HUS 337249 Ha IPOOH.

B Havase 6 xitacca IpOMCXOANT 3HAKOMCTBO C ITOHATHEM IIPOLIEHTA.

Oco0eHHOCThIO U3YYEHHUSI MTOJIOKUTEIbHBIX U OTPUIATEIBbHBIX YHCEIN SBJSETCS TO, YTO OHU
TaK)K€ MOT'YT PAaCCMaTPUBATHCS B HECKOJIBKO 3TAIIOB.

B 6 xnacce B Hauane n3ydeHus Temsl «I1010KUTEIBHBIE U OTPULIATEIBHBIE YHACIIA» BBIACIIS-
ercst noareMa «lLlensle uncna», B paMkax KOTOPOW 3HAKOMCTBO C OTPHULATEIBHBIMHM YMCI aMHU U
JNEUCTBUSMH C MOJIOKHUTEIBHBIMA M OTPULATENBHBIMA YHCIAMU ITPOMCXOIUT HA OCHOBE COJEpKa-
TEJBHOIO MOJAX0/a. JTO MO3BOJISET HA JOCTYIIHOM YPOBHE IO3HAKOMHUTH YYAIUXCS MPAKTUYECKH
CO BCEMHU OCHOBHBIMHU MOHSATUSAMU TEMBI, B T.U. U C MIPaBUJIAMU 3HAKOB MPHU BBINOJIHEHUN apudme-
THUYECKUX JeHCTBUNA. V3yueHne paliioHaIbHBIX YMCENl HAa 9TOM HE 3aKOHUYHUTCS, a OyJeT MpoaosDKe-
HO B Kypce anreOpsl 7 Kjlacca, 4TO CTaHEeT CIEAYIOLIUM MPOXO0JI0M BCEX NMPUHLMUITUAIBHBIX BOIPO-
COB, TEM CaMBIM pa3JeJIeHUuE TPYAHOCTEH 00Jerdaer BOCHpUsATHE MaTepuala, a pacnpeaeieHue Bo
BPEMEHU CIIOCOOCTBYET IPOYHOCTU MPUOOPETAEMBIX HABBIKOB.
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[Ipu 00yueHnn peeHnto TEKCTOBBIX 3a/1a4d B 5-6 KjaccaxX MCIOJIB3YIOTCS apu(PpMETHISCKHE
npuémsl pereHus. TekCToBbIe 3a1a4H, pelaeMble PH OTPAOOTKE BHIYUCIUTEIBHBIX HABBIKOB B 5-6
KJIaccaX, pacCMAaTPUBAIOTCS 3a/1a4M CJIEAYIOIINX BUOB: 337a4d Ha JBU)KCHHE, HA YaCTH, HA MTOKYII-
KM, Ha pabOTy U MPOU3BOIUTENBHOCTh, Ha MPOICHTHI, HA OTHOIIEHH U mponopuuu. Kpome toro,
o0yyaromuecst 3HaKOMSITCs ¢ IpUéMaMM pelieHus 3a7ad nepedbopoM BO3MOXKHBIX BApUAHTOB, y4aT-
csl paboTtaTh ¢ HHPOPMAITUEH, TPEICTABICHHON B (hopMe TaOIHI] TN TUATPAMM.

B paGoueii mporpamme npeaycMOTpeHO (OpMHUpOBaHUE MPONEAEBTHUUYECKUX aiaredpaunue-
CKMX IIPEJICTaBJICHUN. bykBa Kak CMMBOJI HEKOTOPOTO YMCJIA B 3aBUCUMOCTH OT MAaT€MaTHYECKOIrO
KOHTEKCTa BBOAMTCA IIOCTEIICHHO. byKBEHHas CHMBOJIMKA IIMPOKO MCIIOJIB3YETCS IPEKIE BCETO
JUISL 3aIUCH OOUIMX YTBEPXKACHUN M MPEATIONKEHUH, (HOpMyYJ, B YACTHOCTHU JUIs BBIYHUCIICHUS T'eO-
METPUUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTEIS) YUCIIA.

B kypce «MatemaTtuku» 5-6 Kj1accoB NpECTABIICHA HArJsAHas T€OMETpUs, HalpaBJIeHHAas
Ha pa3BUTHE OOPa3HOIO MBIIUICHHSI, IPOCTPAHCTBEHHOI'O BOOOpa)KEHUs, N300pa3UTEIbHbIX yMe-
HUN. OTO BaXHBIM H3Tall B M3YyUYEHUU T[EOMETPUHM, KOTOPBIM OCYLIECTBIISETCS HAa HarJsA-
HO-IIPAaKTUYECKOM YPOBHE, OITUPAETCS HAa HATJISAHO-00pa3Hoe MbllIUIeHUE o0yJarommxcs. bosbias
POJIb OTBOAMTCS MPAKTHYECKON NEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MoieupoBanuio. O0y4aro-
IIMecsl 3HAKOMSATCSI ¢ T€OMETPUYECKMMHU (UrypaMH Ha IUIOCKOCTH U B IIPOCTPAHCTBE, C MX IPO-
CTEMIIMMU KOH(pUTYpalUsIMH, yyaTcs U300pakaTh UX HA HEJIMHOBAHHOW U KieTyaToi Oymare, pac-
CMaTpPUBAIOT UX NPOCTEHUIINE CBOMCTBA. B mponecce n3ydyeHus HariasgHON IeOMETPUM 3HAHHUS, 110-
Jy4eHHbIE 00y4YarOMUMHUCS B HAYaJIbHOH IIKOJIEe, CHCTEMATU3UPYIOTCS M PACIITUPSIOTCS.

Mecmo yuedonozo Kypca 6 yuedHom niane

VY4eOHbIH TUTaH Ha U3yYeHHE MAaTeMaTUKU B 5-6 Kjaccax OTBOAWT HE MeHee 5 y4eOHBIX Ya-
COB B HEJIENIO B TEUEHUE KaKIO0ro rojia o0y4deHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA «<MATEMATHUKA»

5 KJIIACC

HarypanbHble unc/ia 4 HyJIb

Hatypanbnoe uncno. Psn natypanbabix uncen. Yucno 0. M300paxeHne HaTypaabHBIX YH-
CceJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOI.

[lo3unmoHHas cucrema cuucieHusd. PUMckas HyMepanus Kak NpUMep HEMO3UIIMOHHOM CH-
CTEMBbI CUMCIeHUs. JlecsiTuUHast CUCTEMA CUUCIICHHUSI.

CpaBHeHUE HaTypalbHBIX YHCEIl, CPaBHEHHE HATYpallbHBIX uncen ¢ HynéM. CrocoOsl cpaB-
HeHust. OKpYTJIeHHE HAaTYPAIbHBIX YHCEIL.

CroxeHue HaTypalibHbBIX YHCEIl; CBOMCTBO HYJIA IPH CIOXKEHUHU. BrlunTanue kak AeicTBue,
o0paTHOE CIIOKEHHIO. Y MHOYKEHHE HATypaIbHBIX YHMCEI; CBOMCTBA HYJS U €IMHMIIBI TIPU YMHOXKeE-
Huu. JleneHue kak jaeiicTeue, 00paTHOEe YMHOKeHUI0. KOMITIOHEHTHI JeCTBHA, CBS3b MEKIY HUMHU.
[TpoBepka pesynbTaTa apudMeTHYECKOro neucTBus. [lepeMecTUTeNbHOE U COYETATEIHbHOE CBOM-
CTBa (3aKOHBI) CIIOKEHUSI U YMHOKEHHUSI, paCIIpeIeIUTETbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonp3oBanne OykB il 0003HAYEHHS HEM3BECTHOTO KOMIIOHEHTa W 3aIlMCH CBOMCTB
apu(pMeTHYECKUX ACUCTBHM.

Jlenutenu M KpaTHbIE YUCTA, PA3JI0KEHUE HA MHOXUTENU. [IpoCThie W COCTaBHBIE YHCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue c octaTkoM.

CreneHb ¢ HATYpAJIbHBIM IMMOKa3aTeNeM. 3alKCch YHUCIA B BUJIE CYMMBbI pa3psIHbIX cllarae-
MBIX.

YucnoBoe BeIlpakeHUE. BbhlunciieHre 3HAY€HHI YUCIIOBBIX BBIPAKEHU; MOPSIOK BBITOJIHE-
HuUs aecTBuil. Mcronb3oBaHue NMPU BBIYUCICHUSAX IEPEMECTUTEIBHOTO U COUETATEIbHOTO CBOMCTB
(3aKOHOB) CJIOKEHUS U YMHOXKCHHS, PACTIPEICTUTEILHOTO CBOMCTBA YMHOKEHHUSI.

Jpoou
[IpencraBiaenue o ApoOM Kak crocode 3amucu yacTh BeluduHbl. OOBIKHOBEHHbIE IpoOu.

[IpaBuibHbIE U HempaBuibHbIE ApoOu. CMmemianHas ApoOb; MpeacTaBlIeHHEe CMEIIAHHON JIpoOH B
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BHJIC HETIPABWJILHOW IPOOH U BBIJICIICHHUE 11710 YaCTH YUCia U3 HEMPaBWIbLHOM apoodu. M300paxe-
HUe Apobell ToUukaMH Ha YHCIOBOU mpsiMoil. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apoOeii.
[IpuBenenue apodbu k HoBOoMY 3HaMeHaTen0. CpaBHeHue ApoOei.

CrnoxeHue W BBIYUTaHUE Jpo0eil. YMHOXKEHUE U JIeJICHHEe Ipo0eii; B3aMMHO-00paTHEIE IPO-
6u. HaxoxaeHue 4acTu 1enoro u 1eyioro mo ero 4acTH.

Hecsatuunas 3anuck apobeid. IlpencraBienue aecaTudHONW ApoOu B BUIE OOBIKHOBEHHOM.
N3o0pakeHue AECITUYHBIX APOoOEH TOYKaMU Ha YHCIOBOM mpsiMoil. CpaBHEHUE JACCATUYHBIX JPO-
Oeid.

Apudmernueckue IeCTBUS ¢ JECATUUHBIME Ipo0siMu. OKpyriieHue AeCATUYHBIX Ipo0eit.

Pemenne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3a/1ad apupMeTudeckuM criocobom. Pemenue norunueckux 3amad. Pe-
IIeHUE 3a71a4 epeOopoM BCEX BO3MOXKHBIX BapHaHTOB. VCIlonb30BaHKUE MPU PEIICHUH 3a7a4d Tal-
JINIT 1 CXEM.

Pemenue 3amau, copeprkanux 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMS,
paCCTOSIHI/IG; neHa, KOJIM4e€CTBO, CTOUMOCTb. EI[I/IHI/IIII)I I/I3M€p€HI/IHI MacCcChl, 06"I>éMa, IO CHBbI, paCCTO-
SIHUS1, BpEMEHH, CKOPOCTU. CBSI3b MEKy €IMHULIAMHA U3MEPEHUS KAKI0M BEITUUYNHBI.

Pemienne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHue TaHHBIX B BUJIE TAOJHII, CTOJIOYATHIX JHArPaAMM.

Harnsinnasi reomerpust

Harnsaneie npencrasienns o purypax Ha IUIOCKOCTH: TOUYKA, MpsiMasi, OTPE30K, JIyd, Yrol,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYXKHOCTb, Kpyr. Yroil. IIpsMo#, ocTpelii, Tynoi u pa3BEPHYTHIN yr-
JIBIL.

JlinHa oTpe3ka, METpUYECKUE €AVHMIBI JUIMHBL. J[I1HA JIoMaHOU, NEPUMETP MHOTOYIOJIb-
HUKa. MI3Mepenne u nocTpoeHue yrioB ¢ IOMOIIbIO TPAaHCIIOPTHPA.

Harnsaele npeacraBieHus o (uUrypax Ha MJIOCKOCTH: MHOTOYIOJbHMK; MPSIMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE QUTYD.

N300paxkenue ¢uryp, B T.4. Ha kieryatoil Oymare. Iloctpoenue koHpurypanuii u3 yacreit
MPSIMOM, OKPY’KHOCTH Ha HEJIMHOBAHHOW M KieTryaToi Oymare. lcrosnb3oBannue cBOMCTB CTOPOH U
YTJI0B NIPSIMOYTOJIbHUKA, KBAapaTa.

[Inomane npsAMOYroJbHUKAa U MHOTOYTOJIbBHUKOB, COCTABJICHHBIX M3 IPSIMOYIOJBHHUKOB, B
T.4. GUTyp, U300paXEHHBIX HA KJIeTyaToil Oymare. EMuHHIIBI H3MEpEHUS TUTOIIAH.

Harnsnnele npencraBieHusi 0 MPOCTPAHCTBEHHBIX (UTrypax: MPsIMOYTOJIbHBIN MHapasuiesne-
nunes, Ky0, MHOrorpaHHukH. M300paxkeHue npocTeiinnx MHOTOrpaHHUKOB. Pa3BépTku kyOa u na-
pamtenenunena. Coznanue Mojelieid MHOTOTpaHHUKOB (K3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U JIP.).

O0BEM NpsAMOYToJIBHOIO Napanienenunena, kyoa. Equnuibs: namMepenus oobéma.

6 KJIACC

HarypanbHblie unciia

ApudmeTndeckne AeWCTBUS C MHOTO3HAYHBIMU HATypaIbHBIMU YHcliaMu. YUKCIOBBIE BBIpa-
KCHHA, TOPAIO0K }IeﬁCTBI/Iﬁ, HCIIONIb30BaHue ckoOok. Mcronbp3oBanue IIprU BBIYUCIICHUAX TICPEMC-
CTUTEJILHOTO U COYETATEIbHOIO CBOWCTB CIIOKEHUS M YMHOXKEHMSI, PACIIPEAEINUTENBHOIO CBOWCTBA
yMHOXKeHUs1. OKpyTriaeHne HaTypaabHbIX YUCEN.

Jlenutenu u KpaTHbIE YKCIa; HAUOOJIBIINKA OOIIMK MeNuTeNh U HauMEHbIlee olIiee Kpart-
Hoe. JlenmuMocCTh CyMMBI U PpOU3BeIeHHS. JleeHne ¢ OCTaTKOM.

Jpodu
OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpaiieHue apodei. CpaBHEHHE U

ynopsiiounBanue apoOei. Pemenne 3amay Ha HaXOXKIEHHUE YaCTH OT ILIEJIOTO M IEJIO0ro MO €ro 4a-
ctu. JIpoOHOe umcno Kak pe3yibTar aeneHus. [IpencraBienue necAiTHYHON IpoOH B BUAE OOBIKHO-
BEHHOW JIpoOM M BO3MOKHOCTH TIPEACTABJICHHS OOBIKHOBEHHOW IpOOW B BHJE JMecATUYHOM. Jlecs-
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THYHBIC IPOOM U METpHUECKas cucTeMa Mep. ApudMeTHdecKrue JSHCTBUS U YUCIIOBBIC BBIPAKCHHS
C OOBIKHOBEHHBIMH H JIECITUYHBIME IPOOSMHU.

OtHomenue. [lenenne B naHHOM OTHOIICHMH. Maciirad, npornopius. [IpumeHeHue mpo-
MIOPLIMI PU PEILICHUH 3a1a4.

[TonsiTvie mporieHTa. BBIYKCICHUE MPOILIEHTA OT BEIMYMHBI M BEJIUYHMHBI 1O €€ MPOLICHTY.
BripaxkeHue MpoOIEeHTOB JNECATHYHBIME ApoOsiMu. PenieHue 3amay Ha MpoOIEHTHL. BwipakeHue oT-
HOIIICHHUS BEJIMYMH B IIPOICHTAX.

[Tosi0kUTeIbHBIE U OTPUIIATEIbHBIE YHCIA

[TonoxxurenbHble U OTpULATENbHBIE yncia. Llenbie yncna. Moy uyncia, reoMeTpuyecKas
UHTepIpeTanust Moayis yucia. M3o0pakeHue 4ucen Ha KOOpAWHATHOW mpsiMoii. YucnoBsie mpo-
MEXYTKH.

CpaBHenue uncen. Apudmerndeckue ACUCTBUS C MOJIOKUTEIBHBIMU M OTPHULIATEIbHBIMU
YHCIIaMU.

[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IJI0CKOCTH. KoopAauHAThl TOYKM HA TIOCKOCTH,
abcmucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAUHATHOH IJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[TpumeHenue OyKB JUIsl 3allUCH MaTeMaTHYECKUX BbIpaXEHUH U mpennoxeHuil. CBoicTBa
apu(METHUECKUX JCHCTBHIA. ByKBEeHHbIE BBIPOKEHUS W YMCIIOBBIC MOJICTAHOBKH. ByKBEHHBIE pa-
BEHCTBA, HaXOXKJICHHWE HEHU3BECTHOrO KOMIOHEeHTa. PopMmysbl; GOpMYyNbl MEpUMETpa U IJIOLIaIU
psIMOYTOJIBHUKA, KBaj[paTa, 00bEMa mapauieNenuena u Kyoa.

Pemenne TekcToBBIX 32124

Pemenue TekcToBbIX 3ajau apupmMeTHyeckuM criocobom. Pemnienune normyeckux 3anad. Pe-
[ICHUE 33/1a4 1epedopOM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenne 3anad, comepKalyux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJINYMHBI: CKOPOCTb, BpEMH,
paccTosiHue; 11eHa, KOJIMYECTBO, CTOMMOCTh; POU3BOAUTEILHOCTD, BpeMs, 00bEM padoThl. Equnu-
(bl U3MEPEHUS: MACChl, CTOUMOCTH; PACCTOSIHUSA, BPDEMEHH, CKOPOCTH.

CBs13b MEX1y €IMHULIAMU U3MEPEHUSI KaKJJOW BETUUYHUHBI.

Pemenue 3amad, cBSA3aHHBIX ¢ OTHOLIEHUEM, MPONOPLHUOHAIBLHOCTBIO BEIMYUH, ITPOLIEHTA-
MU; pellIEeHUE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLIEHTHI.

OneHka u IpuKHIKa, OKPYTJIEHUE Pe3yibTara.

CocraBieHne OyKBEHHbBIX BbIPAKEHUH 10 YCIOBUIO 3a/1a4H.

[IpencraBiaeHne AaHHBIX C MOMOLIbIO Tabnul U auarpamm. CtonduaTsle AUarpaMMBbl: 4Te-
HUE U ocTpoeHue. UTeHne KpyroBbIX Juarpamu.

Harasanas reomerpus

Harnsanele npencraBienus o purypax Ha IUIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anmMHOe pacrniosoxkeHue AByX MPsMBIX HA INIOCKOCTH, I1apajulIelIbHbIE MIPSMBIE, IIEPIICHIH-
KYJIsIpHBIE TIpsiMble. MI3MepeHne paccTossHMM: MEXIy ABYMsI TOYKAMH, OT TOYKH 110 MPSAMOM; JIIIMHA
MaplpyTa Ha KBaJApaTHOM CETKE.

W3mepenre 1 TOCTPOEHUE YIII0B € MMOMOIIBIO TPaHCIOPTHPA. BHUIBI TpEYroJbHUKOB: OCTPO-
YTOJIbHBIN, TPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN; paBHOOEPEHHBIN, PABHOCTOPOHHUHN. UeThIPEXYToNb-
HUK, IPUMEPBI YETBIPEXYTOJBHUKOB. [IpAMOYyronbHUK, KBagpar: UCIOJIb30BAaHUE CBOWCTB CTOPOH,
yrioB, AuaroHanei. M3o0paxkeHne reoMeTpudeckux (GUryp Ha HeJIMHOBAHHOHN Oymare ¢ MCHOJb30-
BaHUEM IIUPKYJIs, TUHEHKH, YroJbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTuaToil Gymare.

[Tepumerp mHOroyroiapHuka. [loHsTHE TUIOMAAN (DUTYPHI; €TUHUIBI U3MEPEHUS TUIOIIAIH.
[TpubnmxEénHoe M3MepeHue miomaau Guryp, B T.4. Ha KBajapaTHoi ceTke. [IpubnmxénHoe n3me-
peHue JUIMHBI OKPYKHOCTH, TUIOLIAAH Kpyra.
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CumMeTpusi: LEHTpajIbHAs, OCeBast M 3epKajbHas CUMMeETpuH. [locTpoeHne CHMMETPHUYHBIX
¢buryp.

Harnsanaeie npeacTaBieHns 0 IPOCTPaHCTBEHHBIX (UTypax: Mmapajuienenumnes, Kyo, npusma,
nupaMuia, KOHyc, HWIMHAD, map u cdepa. M3obpakenue nmpoctpaHCTBeHHBIX (uryp. [Ipumeps
Pa3BEPTOK MHOTOTPAaHHHMKOB, LIIMHAPA U KoHyca. Co3naHue Mozenel MpOoCTPaHCTBEHHBIX (QUTYp
(13 Oymaru, IpOBOJIOKH, TUNIACTUIIMHA U JIp. ).

[TonsTre 00bEMa; equHUIBI H3MepeHHs 00bEMa. OOBEM NPAMOYTOIBHOTO MapajuIe/IeHIIe-
na, Kyoa.

INVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATbBI

Ocsoenue yuebnoco kypca «Mamemamuxay 6 5-6 Knaccax 0CHOBHOU WKOJIbL Q0JIHCHO 0bec-

neuueams 00CmudiceHue Ciedylouux npeoMemHnblx 00pa306amenbHblX pe3yibmamos:
5 KJIACC

Yuciia ¥ BbIYHMCICHHSA

- [loHnMaTh ¥ MPAaBUIBHO YNOTPEOJATh TEPMUHBI, CBA3aHHBIE C HATYypaJbHBIMU UYHCIIAMHU,
OOBIKHOBEHHBIMH U JICCTHYHBIMU JIPOOSMH.

- CpaBHMBATh U YNOPSAJAOYMBATH HATypalbHbIE YUCIA, CPABHUBATH B MPOCTEHIIMX CIIydyasx
OOBIKHOBEHHBIE IPOOHU, TECATHUHBIC IPOOH.

- COOTHOCUTh TOYKY Ha KOOPAMHATHOH (YUCIIOBOM) MPSIMON C COOTBETCTBYIOLIUM €H 4uc-
JIOM U M300paxkaTh HaTypajbHbIE YKCIa TOUKAMHU Ha KOOPJAUHATHOW (UUCIOBOM) MPSAMOIA.

- Bomonssars apudmernueckue NeicTBUA ¢ HATypaJbHBIMU YHCIAMHU, ¢ OOBIKHOBEHHBIMHU
JPOOSIMU B MIPOCTEUIINX CITYHasIX.

- BoIOAHATE IPOBEPKY, MPUKHUIKY pE3ybTaTa BEIYMCICHUMN.

- OKpyIJsTh HATYpaJlbHbIE YUCIIA.

PemieHue TeKCTOBBIX 32124

- Pemiate TekcTOBBIE 3a7aun apUPMETUUECKUM CIIOCOOOM U C MOMOIIBI0 OPTraHU30BaHHOTO
KOHEUYHOTO Tiepedopa BCceX BO3MOKHBIX BAPUAHTOB.

- Pemats 3amaum, coaepikaiiue 3aBUCUMOCTH, CBSA3BIBAIOLIUE BETUYMHBI: CKOPOCTh, BpEM,
paccrosiHue; 1ieHa, KOJIMYeCTBO, CTOUMOCTb.

- Ucnonb3oBaTh KpaTKKUe 3alMCH, CXEMBbI, TA0IHIIbI, 0003HAYEHUS TPU PELICHUH 3a/1a4.

- [lonmb30BaThCSt OCHOBHBIMH €IMHUIIAMH HU3MEPEHUS: 1IEHbI, MAaCChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpAXkaTh OJIHA €IMHULIbI BEJIMUYUHBI YEpPE3 JIPYyTHUE.

- U3BnekaTh, aHANM3UpOBaTh, OICHUBATh MH(POPMAIIUIO, TIPEACTABICHHYIO B TalJuIle, Ha
cTonOuaToOl AMarpaMMe, MHTEPIPETUPOBAThH MPEACTaBIEHHbIC TaHHbIE, UCIOIb30BaTh JaHHBIC MPU
pelIeHnn 3a1au.

Harasininasi reomerpust

- [Tonp30BaThCSl TEOMETPUIECKUMU TOHATUSMU: TOYKA, MPsMasi, OTPE30K, Ty, Yroj, MHOTO-
YTOJIHUK, OKPYXHOCTbH, KPYT.

- [IpuBoaUTH TIpEMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOMINX (OpPMY M3y4EHHBIX I'eo-
METPUUYECKUX PUTYP.

- Ucnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMU: BEpIIMHA CTOPOHA; C MHOTOYTOJb-
HUKaMH: YTOJI, BEpIINHA, CTOPOHA, THAarOHAJh; C OKPYKHOCTBIO: PAINYC, TUAMETp, IICHTP.

- N300pakaTh M3y4eHHbIE TeOMeTprudYecKue GUTyphl Ha HETMHOBAHHOW U KIIETYaTOl Oymare
C TMIOMOIIBIO IUPKYJISI U JIMHEHKH.

- HaxoauTh [UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IIOMOILIBIO JIMHEHKH, CTPO-
UTh OTPE3KH 33JJaHHOH JUTMHBL, CTPOUTH OKPYKHOCTh 33/IaHHOTO pajanyca.

- Ucnionb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa M UX MOCTPOCHHUSI,
BBIUMCIICHUS TUIONIA/IN ¥ TIEPUMETPA.

- Beruncnare nepuMerp ¥ IIomanah KBajpara, mpsMOYrodbHUKA, GUTYpP, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B T.4. (DUTYp, N300paKEHHBIX Ha KJIETYATON Oymare.
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- [Tonp30BaThCsi OCHOBHBIMH METPHUYCCKUMH CIUHUIIAMUA M3MEPCHHS JIJTMHBI, TUTOMIAIN; BbI-
pakaTh OJIHU €IUHUIIBI BEIMYUHBI Yepe3 APYyTHE.

- PacniosHaBath mapasuiesienuie, Ky0, HCIOIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpo
rpaHb, U3MEPEHUS; HAXOUTh U3MEPEHUS Mapalie/enumesaa, Kyoa.

- Beruucnare 00béM Ky0a, mapaiulenenuieaa Mo 3aJaHHBIM H3MEPEHUSM, I10JIb30BaThCs
€IMHUIIAMU U3MEPEHHS 00bEMA.

- Perrate HECIIOKHBIE 33]]aUd HA H3MEPEHHE TCOMETPUUIECKHUX BEIIMYMH B MPAKTHYCCKUX CH-
TyaIusx.

6 KJIACC

Yucia 1 BBIYMCICHUSA

- 3HaTh ¥ MOHUMATh TEPMHHBI, CBSA3aHHBIC C PA3JIMYHBIMU BUJAMH YHCET U CHOCOOAMH HX
3aIUCH, NEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OHON (POPMBI 3aIIUCH YMCIIa K JPYTOM.

- CpaBHHMBATh M YHOPSI0YMBATH IEJIbIE YUCIIA, OOBIKHOBEHHBIE U JCCATUYHBIE IpOOH, CpaB-
HUBATh YHCJIa OJHOTO U Pa3HbIX 3HAKOB.

- BeimonHATe, codyerast ycTHbIC M MUCbMEHHBIEC IPUEMBI, apuPMETUIECKHIE IEHCTBUS C HATY-
paJIbHBIMU U LEJIBIMU YHUCIIaMHU, OOBIKHOBEHHBIMU M JECSITUYHBIMU JPOOSMH, MOJIOKUTEIbHBIMU U
OTPULIATEIIbHBIMU YU CIIAMH.

- BolunciaTe 3Hau€HUs YUCIOBBIX BBIPAXKEHUM, BBITIOJIHATh IIPUKHUIKY U OLICHKY pe3ysbTara
BBIYMCIICHUH; BBITIOIHATH PE0OPa30BaHUs YUCIOBBIX BHIPAKEHUH Ha OCHOBE CBOWMCTB apu(MeTH-
YeCKUX NEeHUCTBUIL.

- COOTHOCHTB TOUYKY Ha KOOPIUHATHOW MPSIMOW C COOTBETCTBYIOIINM € YHCIIOM U M300pa-
’KaTh YMCJIa TOUKAMH HAa KOOPAMHATHOM MPSAMOM, HAXOJUTh MOAYJIb YUCIIA.

- COOTHOCHUTB TOYKHU B IPSIMOYT'OJIBHOM CHCTEME KOOPJUHAT C KOOpAMHATAMU 3TON TOUYKH.

OKpyrisTh Lejble Yucia U JeCATUYHbIE JpoOU, HAXOJUTh MPUOJIMKEHUS YHUCEIL.

YmnciioBble 1 OyKBEHHbIE BbIPAKECHUS

- [lonnmaTe U ynotpeOasiTh TEPMHUHBI, CBA3aHHBIE C 3aMKCHI0 CTETICHH YHCIIA, HAXOJUTh
KBaJIpaT U Ky0 YMCIa, BEIYUCIATH 3HAUCHUS YMCIOBBIX BBIPAKEHUI, COIEPIKALTUX CTETICHH.

- [lonmb30BaThCsl MpU3HAKAMH JETMMOCTH, PACKIAAbIBATh HATYpaJbHBIE YMCIA HA TPOCTHIE
MHOKHUTEJH.

- [Tonb3oBaThCst MacITaboM, COCTABIIATH MIPOIIOPLIUU U OTHOILIEHUSI.

- Ucnonb3oBath OYKBBI JI71s1 0003HAYEHHS YHCEN MPH 3allMCU MAaTEeMaTUUECKUX BBIPAKEHUH,
COCTaBJISITh OYKBEHHBIE BBIPOXKEHHUS M (POPMYJIbI, HAXOAUTH 3HAUYCHHS OYKBEHHBIX BBIPAKEHUM,
OCYIIIECTBIISIS HEOOXOJUMbIE TIOJICTAHOBKH M MPeoOpa3oBaHusl.

- HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienne TeKCTOBLIX 32124

- PemiaTe MHOTOIIIarOBBIE TEKCTOBBIE 33124l ApU(DMETHIECKIM CIIOCOOOM.

- Pemate 3agaun, cBsI3aHHBIE ¢ OTHOIICHHUEM, TTPOMIOPITHOHAIBHOCTRIO BEJIMYWH, TPOIEHTA-
MU; peliaTh TPU OCHOBHBIC 33]]a4M Ha APOOU U TIPOIICHTHI.

- Pemats 3amaum, comepikaiiie 3aBUCHMOCTH, CBS3BIBAIONINE BETUIMHBI: CKOPOCTh, BpeMs,
paccrosinue, IeHa, KOJIMYECTBO, CTOMMOCTDH;, MPOU3BOAUTEIHHOCTh, BpeMs, 00béMa paboThI, HC-
MoJTb3ysl apu(MEeTHUECKue IEHCTBUSI, OIICHKY, MPHUKUIKY; MOJB30BAThCS €IUHUIIAMH W3MEPEHUS
COOTBETCTBYIOIIMX BEJTUYHUH.

- CocTaBisaTh OYKBEHHBIE BRIPAYKEHUS 110 YCIOBUIO 3aa49H.

- 3Bnekath mHpOpMaIMio, MPEACTABICHHYI0 B TaOMUIAX, HA JTMHEHHOW, CTONOUATON WK
KpYTrOBOW JMarpamMmax, HHTEPIPETUPOBATh MPEICTABICHHbBIE JaHHBIE; UCIIOIh30BATh JIAHHBIE TIPH
pelieHuu 3aiay.

- [IpencraBnars nHGOPMAILIMIO C TTIOMOITLIO TAOIHII, TUHEWHON U CTOJIOYATON JUATPaAMM.
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Harasinnasi reomerpust

- [IpuBOIUTH TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIIUX (OPMY U3YUYCHHBIX T'€0-
METPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI PABHBIX U CUMMETPUYHBIX (pUryp.

- M300paxkaTh C MOMOIIBIO IIUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW M KJIeT4Ya-
TOI Oymare u3ydeHHbIE TUIOCKHE TeOMEeTpUYecKue PUrypbl U KOHQUTYpallMU, CAMMETPUYHbIE PU-
TYypHI.

- [Tonb30BaThCSl TEOMETPUYECKUMU MOHSATHSIMH: PABEHCTBO (DUTYP, CUMMETPUS; HCIIONb30-
BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh CAMMETPHH, LICHTP CUMMETPHUHU.

- HaxonuTh BeMMYHMHBI YITIOB U3MEPEHUEM C MOMOUIbIO TPAHCHIOPTHPA, CTPOUTH YIIIBI 3a-
JTAHHOM BEJIMUMHBI, M0JIH30BATHCS MPU PELICHUH 3aJa4 I'PalyCHOM MEpOoil YIiioB; pacro3HaBaTh Ha
yepTexKax OCTPbIN, MPAMOU, pa3BEPHYTHIN U TYNOH YTJIbL.

- BeruncnsaTe 1auHy JOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BAThCA CAMHUIIAMU H3-
MEpEHHUs UTUHBI, BBIPAXKaTh OJIHU €AMHULIBI U3MEPEHUs JJIMHBI Yepe3 Apyrue.

- Haxoautk, ucnosb3yst 4epTExXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MKy ABYMS TOYKAMU, OT
TOYKH JI0 MPSMOM, JUTUHY ITyTH Ha KBaIPAaTHON CETKE.

- Beruncnsate miomans GuUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIB30BaTh pa3ou-
€HHe Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPBI, TOCTPAUBAHUE JO MPSIMOYTOJIBHHUKA; MOJIB30BATHCS
OCHOBHBIMH €IMHHUIIAMHU U3MEPEHHUS TIJIOMIAIN; BBIpAXKATh OJHH C€AMHHUIBI U3MEPEHUS IO Ye-
pe3 apyrue.

- Pacnio3naBath Ha MOJENSAX U M300pKEHUAX MUPAMUIY, KOHYC, IIUIUHIIP, UCIIOIH30BaATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

- U300paxkaTh Ha KileT4aTOM Oymare npsiMOyroJIbHBIN Mapasuiesienurie]l.

- Beruncnare 00b€M MpsSMOYTOJIBHOTO Mapaiienenunena, Kyda, mojib30BaTbcsi OCHOBHBIMU
eAMHUIIAMU U3MEPEHHS 00BEMA; BEIPAXKATH OJTHU €AUHUIBI U3MEpPEHUsl 00bEMa Yepe3 ApyTHe.

- Pemiate HecnoXHBIC 3371a4M HAa HAXOXKJIEHUE T€OMETPUYECKUX BEIHYMH B MPAKTHUECKHUX
CUTYaIHsX.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHKA»

5 KJIACC (ne menee 170 4.)

Ne Ha3zBanme OcHoBHOe OcHOBHBIE BU/IbI DJIeKTPOHHbIE
n/n pasnesa (TemMbl) cojepkaHue AeSITeJIbHOCTH 00Yy4Yarommxcst (undgposBbie)
(4MCJI0 YacoB) o0pa3oBaTte/ibHbIE
pecypcsbl
HarypaabHhbie JlecsiTuyHasi cucTemMa  CuUHCIe- Yumamo, 3anuceieamsv, cpasHusams Harypalibhbie | https://uchi.ru
ymcJa. Hus. Psaa natypanenbix uncen. Haty- | uucna; mpennarate U 00cykaath ciocoObl ynopsgouu- | https://www.yaklas
HeiicTBust panbubiil psia. Yucno 0. Harypanb- | BaHus uucen. s.ru
¢ HATYPAJIbHBIMU HblE€ YHMCJa HAa KOOPAMHATHOW Mpsi- H306pasxcames KOOpAUHATHYIO TPAMYIO, ommeuams | https://educont.ru
YyncJIaAMu Moii. CpaBHEHHE, OKPYIJICHHUE HATy- | YMCJIa TOYKAMU HAa KOOPJIMHATHON NPsIMOM, HaXOIUTh
(43 4.) pPaJbHBIX YHCEL. KOOPJMHATHI TOYKH.

Apudmernueckne JEHCTBHS ¢
HaTypajdbHbIMU 4Hciamu. CBoHCTBa
HyJIA TPHU CIIOKEHUU U YMHOKECHUH,
CBOMCTBA €UHULIBI IIPY YMHOKCHHH.
IlepemecTuTENBPHOE U COYETATEIBLHOE
CBOMCTBA CIIOKEHHUS U YMHOKEHHS,
pacupenennuTeIbHOe CBOICTBO
YMHOKEHHS.

Jlenutenu u KpaTHbIE YUCIIA, Pa3-
JIO’)KEHHME 4uciIa Ha MHOXUTEnH. [le-
neHue ¢ ocrtatkoM. [Ipocteie m co-
craBHble uyucia. lIpusHaku nemmumo-
ctu Ha 2, 5, 10, 3, 9.

CreneHnp ¢ HaTypalbHBIM IIOKa3a-
TEJEM.

Hucnoseie
JIOK JIEVCTBHIA.

PelreHne TeKCTOBBIX 3aJa4 HA BCE
apudmeTnyecKkue AEeWCTBUS, HA JIBU-
JKEHUE U NTOKYIIKH

BBIpAXKCHUSA; MOPA-

Hccneoosams ceoticmea HaTypalIbHOTO PAJia, YUCEI
0 u 1 npu clI0)KEHUU U YMHOKEHUU.

Hcnonvzoeams npasuno OKpyTriIeHUs] HATypaJIbHbBIX
qucen.

Buinonname apugmemuyeckue Oeticmeéusi ¢ Hary-
PANBHBIMU YHUCIIAMU, GbIYUCIAMb 3HAYCHUS YHUCIOBBIX
BBIpAKEHUI cO CKOOKaMH U 6€3 CKOOOK.

3anucvieams Tpou3BeNeHUE B BHUJAE CTEICHH, YH-
TaTh CTENEHU, UCNOIb308AMb MePpMUHOoLo2ulo (OCHOBa-
HUE, TIOKA3aTeNb), 8bIYLUCIAMb 3HAYEHUs CTETICHEH.

Buvinonname npukuoxy u oyenxy 3HAYEHHUU YHCIIO-
BBIX BBIPQXEHUH, npeodnaecamsv u NpuMeHams Npuémbl
npoeepKu BEIYUCIICHHA.

Hcnonvzoeams npu eviuucieHusx NEePEMECTUTEIb-
HOE M COYETaTeIbHOE CBOMCTBA CIIOKEHHS M YMHOXE-
HUsI, paclpeaeuTeIbHOEe CBOWCTBO YMHOXKEHUS; (op-
MYynuposams U NpUMeHAmb npasuia NMPeodpazoBaHUs
YHCIIOBBIX BBIPQKEHUN Ha OCHOBE CBOMCTB apu(MeTH-
YeCKUX IEUCTBUH.

Hccrnedosams aucnoBble 3aKOHOMEPHOCTH, 8blOGU-
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eamb U 000CHOBbIBAMb 2unomessl, (HOPMYIHPOBATH
000011IeHNST ¥ BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO
HCCIIEI0OBaHUS.

Dopmynuposams onpeoenerus ACIUTENS U KPaTHO-
ro, Ha3bIBaTh JACIUTENIN U KpaTHBIE YMCIIA; PACNO3HA-
6ams MPOCTHIE U COCTABHBIC YUCIA; hopMyauposams u
npumenamy TPU3HAKUA Jenumoctd Ha 2, 3, 5, 9, 10;
NpUMeHAmMb aneopumm Pa3oKeHUs YKciia Ha MPOCThIe
MHO>KUTEJIM; HaXOJUTh OCTaTKU OT JI€JIEHMSI U HEIMOoJ-
HOE YacTHOE.

Pacnosnasams MCTUHHBIE W JIOKHBIE BBICKa3blBa-
HUS O HAaTypalbHBIX YHUCIAX, NPUBOOUMb NpUMepbl U
KOHTPIIPUMEDBI, CHPOUMb 8bICKA3bI8AHUA U OTPULIAHUS
BBICKA3bIBAaHUH O CBOICTBAaX HATYpallbHBIX YHUCEIL.

Koncmpyuposamo mamemamuueckue npeonoscenus
C TIOMOIIIBIO CBSI30K «U», KHIIN», ECIIH. .., TO...».

Pewams TexcToBble 3a71aul apUPMETHUECKUM CITO-
cO0OM, UCNONBL308aMb 3ABUCUMOCTIU MEXKAY BEITUYH-
HamMH (CKOpOCTb, BpEMs, PAaCCTOSHHUE; II€Ha, KOJIU4Ye-
CTBO, CTOMMOCTb U Jp.): AQHAIU3UPOBAMb W OCMbICIU-
6amsv TEKCT 3aJauyu, nepehopmyiupoeams YCIOBUE,
usgnekams HEOOXOIUMBIE [aHHBIE, YCMAHABIUBAMb
3aBUCHUMOCTH MEXAY BEIUYHMHAMH, CHPOUMb JIOTHYe-
CKYIO LIETIOYKY PaCCYXACHUMN.

Mooenuposams X0 pelIeHus 3aJlaud C MOMOILBIO
PHUCYHKA, CXEMBbI, TAOIHIIBI.

Ilpusooums, pazdbupams, oyeHusamv pa3IUUHBIC
pelIeHus, 3aliCy PEeIIeHNI TEKCTOBBIX 3a/1ay.

Kpumuuecku oyenueams TIOIY4YEHHBIN pe3yibTar,
ocyujecmenams CaMOKOHTPOJIb, IIPOBEPSIsl OTBET HA CO-
OTBETCTBHE YCJIOBUIO, HAXOIUTH OIINOKH.

Pewams 3anaun ¢ nmomoipio nepedopa BceX BO3-
MOJKHBIX BApUAHTOB.

3nakomumuca ¢ ucmopuetl pa3BUTHS apUPMETHKI

20




Harassgnas
reoMeTpus.
JIunun

HA IJIOCKOCTH
(12 4.)

Touka, mnpsmas, OTPE30K, JIyd.
Jlomanas. M3mepeHue IuMHBI OTpE3-
Ka, METPUYECKUE E€AMHMIIBI H3Mepe-
HUA JIUHbL. OKPY>KHOCTb U KPYT.

[Tpaktuyeckas paborta «lloctpoe-
HUE y30pa U3 OKPYKHOCTEMN».

VYrou. IIpsmoii, ocTpbli, Tynou u
pa3BEépHYTHIN yribl. M3MepeHue yr-
JIOB.

[TpakTnueckas pabora «lloctpoe-
HUE YIJIOB»

Pacnosnasams Ha yeprexax, pUCYHKaX, ONUCHI-
6amy, WCIONb3ySd TEPMUHOJIOTUIO, U U300paxycams ¢
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYIO,
OTPE30K, JIy4, Yrojl, TIOMaHyk0, OKPYKHOCTb.

Pacnosnasamv, npusooums npumepsi OOBEKTOB
peaIbHOTO MUpa, UMEIOIINX (OopMy U3YyUEHHBIX (UTYD,
OYeHU6amv X TNHEUHBIC pa3MepHhI.

Hcnonvszoéams nuHENKY W TPAHCHOPTUP KaK HH-
CTPYMEHTHI JJIsl TIOCTPOCHUSI M U3MEPEHUS: U3MePSAmb
JUIMHY OTpe3Ka, BEIMYUHY YIJa; cmpoums OTPE30K 3a-
JTAHHOM JUTMHBI, yTOJ, 3alaHHON BEJIWYHHBI, OMKIAObI-
6amsb NHMPKYJIEM PaBHBIE OTPE3KH, CMPOUMb OKPYK-
HOCTB 33JJaHHOTO pajuyca.

Hzo6padxcamv  KOHOUTYpALIUU T€OMETPUUYECKUX
¢buryp u3 oTpe3KoB, OKPY>KHOCTEH, NX JacTeil Ha HeIu-
HOBaHHOW W KJIeTYATON Oymare; npeodrazams, ONUCHI-
8amvb U 00CyHcOamv Cnocoowvl, anopummsl TOCTPOE-
HUS.

Pacnosznasamv u uzobpasicamv Ha HETMHOBAHHOM
U KJIeT4aToil Oymare mpsiMoi, OCTpbIi, Tymnoi, pa3BEép-
HYTBIN YTIIbI; CPAGHUEAMb YTIIBL.

Bviyucnsams IIMHBI OTPE3KOB, TOMAHBIX.

Ilonumams u ucnonvzogamev npu peulenuu 3a0ay
3asucumocmu MEXIy €IMHAIIAMA METPUYECKOH CcHCTe-
MBI MEp; 3HAKOMUMbCS C HEMETPUUECKUMH CUCTEMaMHU
Mep; BBIpaXaTh [UIMHY B Pa3IUYHBIX CIUHHIIAX W3Me-
peHUSL.

Hccneoosams Gurypbsl U KOH(MUTYpaIUK, UCHOIb-

3ys TU(POBBIE PECYPCHI

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru

OO0BLIKHOBEHHEIE
apoou
(48 u.)

HpoOb. IlpaBuibHBIE W Hempa-
BUJIbHBIE IpoOU. OCHOBHOE CBOMCTBO
npoou. CpaBHeHue apobeit.

CrnosxeHue 1 BbIUUTAHUE OOBIKHO-
BEHHBIX JpoOeil. CmenanHas J1po0b.

Mooenuposams B  Tpaduueckoil, NpeaAMETHON
bopme, ¢ TTOMOIIBI0 KOMITbIOTEpA MOHATHS U CBOWCTBA,
CBSI3aHHBIE C OOBIKHOBEHHOU TPOOBIO.

Yumamo u 3anuceléams, cpasHueams OOBIKHOBEH-
HBIE TpoOH, npednazamv, 0O0CHOBbIBAMbL U 0OCYIHC-

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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YMHOKEHUE U JIeJICHHEe OOBIKHOBEH-
HBIX JpoOei; B3aMMHO-0OpaTHBIE
JIpoOH.

Penrenne TEKCTOBBIX 3ajad, CO-
nepkammx 1poou. OCHOBHBIC 3a/1a4U
Ha Apoowu.

[Ipumenenne OykB Ui 3amucu
MaTeMaTHUYECKUX  BBIPOKEHHHA |
MPEII0KEHU I

oams cnocobbl yNopsSI0uUBaHUS APOOCH.

H300pasicams OOBIKHOBEHHBIE JpOOM TOYKAMH Ha
KOOPAMHATHOHN MPSIMOH; UCNOIb306aMmb KOOPIUHATHYIO
MPSIMYIO JIJISI CDABHEHUST IPOOCH.

Dopmynuposams, 3anuUcvleamsb ¢ NOMOWbIO OYKE
OCHOBHOE CBOWCTBO OOBIKHOBEHHOW JIPOOH; HCIIOIB30-
BaTh OCHOBHOE CBOWCTBO APOOM ISl COKpAIIEHUs IPO-
Oeli ¥ mpuBeIeHHs POOU K HOBOMY 3HAMEHATEIIO.

Ilpeocmasnsasms cMemanuyto IpoOb B BUE HETpa-
BUJIBHOM W BBIIENATH LEIYK YacTh YKCIa M3 HEmpa-
BHJILHOM JIPOOH.

Buinoanamoe apugpmemuueckue oeticmsusi ¢ 0ObIK-
HOBEHHBIMHU JIPOOSIMU; NpuUMeHsms ceoticmea apudme-
TUYECKUX JCUCTBUH U1 palMOHAIM3AlMU BBIUKCIIC-
HHI.

Bvinonanusimos npukuoky u oyeHky pe3yibTaTa Bbl-
YHCIICHUI; npediazams u NPUMeHAms NPUémvl nposep-
KU BBIYHACIICHUM.

IIposooums uccredosanus CBOUCTB ApoOel, omnu-
pasich Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TO-
MOIIIbIO KOMITBIOTEPA).

Pacnosnaéams MCTUHHBIE W JIOKHBIE BBICKA3bIBa-
HUS 0 APOOSIX, npUeoOUms npumepsbl 1 KOHTPIPUMEPHI,
CMpoOUmsb 8blCKA3b186aHUA VI OTPUIIAHHS BBICKa3bIBAHUH.

Pewamb TekcToBbIE 3amauu, cojepiKalre Japoo-
HBIC JITAHHBIC, U 33]]a4¥ Ha HAXOXKJICHUE YaCTH IIEIO0TO U
LIEJIOTO TI0 €T0 YaCTH; GbIAGIAMb UX CXOOCMEA U PA3IU-
yusl.

Mooenuposams X0/ pelieHus 3a1a4l ¢ MOMOIIbIO
PUCYHKA, CXEMBI, TAOJIHIIBI.

IIpusooumy, pazbupams, oyenusams PpPa3TUIHBIE
peIIeHMsI, 3aITUCH PEIICHU TEKCTOBBIX 3a/1a4.

Kpumuuecku oyenusams TONYyYEHHBIH PE3yNbTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, MTPOBEPSIsi OTBET HA CO-
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OTBETCTBHE yCIIOBUIO, HAXOIUThH OIIUOKH.
3nakomumucs ¢ ucmopueti pa3BUTUS apUPMETHKI

Harassgnas
reoMeTpus.
MHOroyroJibHUKHu
(10 u.)

MHOroyrojapHUKH. YerbIpéx-
YTOJIbHUK, NIPSIMOYTOJIbHUK, KBa/par.

[Ipaktuyeckas padora «lloctpoe-
HUE MPSIMOYrojbHHUKA C 3aJaHHBIMU
CTOpPOHAMH Ha HEJIMHOBAHHON Oyma-
rey.

TpeyroybHUK.

[Inomaas u mnepuMerp MNpsMo-
YrOJbHUKA ¥ MHOTOYTOJIBHUKOB, CO-
CTAaBJICHHBIX M3 MPSIMOYrOJbHHUKOB,
eIMHUIBl M3MepeHus romanu. Ile-
pPUMETP MHOTOYTOJIbHUKA

Onucvieams, UCNOAbL3YS MEPMUHONOUIO, U300DPaA-
Jicams C MOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U OT
PYKH, MOJETUPOBATh U3 OyMaru MHOTOYTOJIbHHUKH.

IIpusooums npumepvr 0OBEKTOB PEATLHOIO MHpa,
UMerImuX (GopMy MHOTOYTOJBHUKA, MPSIMOYTOJIbHUKA,
KBaJpara, TPEyrojbHUKA, OYyeHusamv WX JHMHEWUHBbIE
pa3Mepsl.

Bviyucnams: nepuMeTp TpeyrojbHHUKA, MpPSIMO-
yroJIbHUKa, MHOIOYTOJIbHMKA; IUIOUIa/lb MPSMOYIOJb-
HUKa, KBa/IpaTa.

H306padxxcams 0CTpOYTONbHbBIE, NPSIMOYTOJIbHBIE U
TYNOYTOJIbHBIE TPEYTOJbHUKH.

Cmpoums Ha HETMHOBAHHOM M KJIeT4aTON Oymare
KBaJpaT W MpPSAMOYTOJIbHUK C 3aJaHHBIMU JUIMHAMH
CTOPOH.

Hccneooeamsv ceolicmea TPSAMOYTOJIBHUKA, KBaJl-
pata myTéM SKCIIEPUMEHTa, HaOJIIO/IEHUs, U3MEpEHus,
MOJIETIMPOBAHUs; CpaBHUBATh CBOMCTBA KBaJpara H
MPSIMOYTOJIbHHKA.

Koncmpyuposame mamemamuueckue npeonodice-
HUs C TIOMOIIBIO CBSI30K «HEKOTOPBII», «JTI000i».

Pacnosnasams MCTUHHBIE U JIOKHBIE BBICKA3bIBa-
HUS O MHOTOYTOJbHHUKAX, HPUBOOUMb HpuMepbl U
KOHTPIIPUMEDPBI.

Hccneoosamsv 3asucumocmsy TUIOMIAN KBaJpaTa OT
JUIMHBI €70 CTOPOHBI.

Hcnonvzosamo ceoticmeéa KBaApaTHOW CETKH IS
noctpoeHust GuUryp; pasdousams TNPSIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTOJIBHUKHU; cocmasnsims (UTYpPBl U3
KBaJIpaTOB M IPSIMOYTOJIBHUKOB M HaXOQUTh MX ILIO-
1], pa30uBaTh (GUIYyphl HA MPSMOYTOJBHUKU U KBaJl-
paThl ¥ HAXOAUTh UX IIJIOLIA/Ib.

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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Bvipaxcams BeIMUYUHY IUIOMIATUM B pa3IMYHBIX
€IMHUIIAX U3MEPEHUS] METPUUYECKON CHCTEMBI MED, 1O-
HUMAmMyb U UCNOIb306aMb 3aBUCUMOCTH MEX]y METpPHU-
YECKHMU €IMHUIIAMU U3MEPEHUS TIJIOMIA TH.

3naxomumuca ¢ npumepamu npumMereHus TUIOIAIN
Y TIEpUMETPa B IPAKTUYCCKUX CUTYAIUSX.

Pewams 3a0auu 3 peanbHON KU3HU, npeorazams
u 0bcyscoams paziudHvle cCnocoObl PEIICHUS 3a1a9

JlecaTUuHbBIE
apoou
(38 u.)

Jecsatuunas  3anuch — ApoOeH.
CpaBHEHHE IECSITUYHBIX IPOOCH.

JleicTBUA C JIECSATUYHBIMU JIPO-
Osmu.  OkpyriieHHe  JIeCSTUYHBIX
IpOOeii.

Pemenre TEKCTOBBIX 3a7ay, CO-
nepkammx 1poou. OCHOBHBIC 3a/1a9U
Ha JApoou

IIpeocmasnsames AECATUYHYIO ApOOb B BHJIE OOBIK-
HOBEHHOMW, Yumamsv u 3anucsbléams, CpaeHU8aMb IECs-
TUYHBIE IPOOH, npediazams, 000CHOBLIBAMb U 0OCYIIC-
oambs cnocobbl YNopsSA0UYUBaHUS AECATUYHBIX IPOOEH.

H300pasxcams necsiTHdHBIC TPOOW TOYKaMHU Ha KO-
OPAWHATHOM MPSIMOU.

Buissnams cxoocmea u pasnuuus npasun apupme-
TUYECKHUX JIEUCTBUN C HATypaJbHBIMU YHCIAMU U Jecs-
TUYHBIMH JPOOSIMU, OOBSICHATDH HX.

Buvinonnams apudmerndeckue neicTBus ¢ necs-
TUYHBIMUA JPOOSIMU; GbINOIHAMb NPUKUOKY U OYEHKY
pe3ynbTaTa BRIYUCICHUN.

Ilpumensmo ceoticmea apuMeTHUECKUX JACHCTBUN
JUTSL palliOHaTN3aI[MH BIYUCICHUH.

Ilpumenamo npaeuno okpyanreHus JIE€CATUUHBIX
Ipooeii.

IIposooumsv uccnedosanusi CBOWCTB JECATUUHBIX
npobeif, omupasich Ha YUCIOBBIE SKCIIEPUMEHTHI (B T.4.
C TOMOIIBI0 KOMIBIOTEPA), 6bl06UCAMb 2UNOME3bl U
MIPUBOJIUTH X 00OCHOBAHHS.

Pacnosnasams ucmunnvle u n0dcHvie 8vickazvléa-
HUs O APO0SIX, NPUBOOUMb NPUMEPLL U KOHMPHPUMEDDL,
CMpOUmMb 8bICKA3LIBAHUS U OMPUYAHUS 8bICKA3bIBAHUI.

Pewams TekcToBBIE 3amauM, cojepKaiiue Ipo0-
HbIE JJaHHBIE, U HA HAXOXKJIEHUE YaCTH IEJIOT0 U IEJI0T0
10 €0 YACTH; BbIAGIAMb UX CXOOCMEA U PA3IUYU.

https://uchi.ru

https://www.yaklas

S.ru
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Mooenuposams X0 pellleHUs 3a/1a4ll C IOMOIIbIO
PHUCYHKA, CXEMbl, TAOIHIIBI.

IIpusooums, pazdoupamsv, oyeHuéamv PasIUYHbIC
pelIeHus, 3alUCH PELICHUI TEKCTOBBIX 3a/1a4.

Onepupoéamv TPOOHBIMH YHCIAMH B PEAJbHBIX
KU3HEHHBIX CUTYaIlUsX.

Kpumuuecku oyenusams 1NOTYYEHHBIH pE3YJIbTAT,
OCYIIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSISi OTBET HA CO-
OTBETCTBHE yCIIOBHUIO, HAXO/IUThH OIIUOKH.

3nakomumucs ¢ ucmopuetl pa3BUTUS apUPMETHKI

Harasinnas
reoMeTpusi.
Tena u purypsi
B IPOCTPAHCTBE
9 4.)

Mmuororpanauku.  M3o0paxenne
MHOTOIpaHHUKOB. Mognenu  npo-
CTPAHCTBEHHBIX TEJl.

IIpsAMOyrosibHBIM  TIapasuIelIenu-

nen, ky0. Pa3Béprku kyba m mapai-
JIeNenuIe/ia.

[IpakTuueckass  pabora  «Pa3-
BEPTKA KyOa».

O0béM Kyba, MNPSIMOYTOJbLHOTO
napaJenenuneaa

Pacnosnasamv na uepmedsicax, pucymkax, 8 okpy-
Jcaroujem Mupe TPSIMOYTOJBHBIA TapajieNenume,
KyO, MHOTOTPaHHUKH, ONUCHIBAMb, UCHOLb3YSA MepMU-
HOJI02UI0, OYeHUBAMb JINHEHHBIC Pa3MepBbI.

Ilpusooums npumepst 0OHEKTOB PEATTLHOIO MHUPA,
uMeronmx (GopMy MHOTOTPaHHHKA, HPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa.

H306pasxcams xy0 Ha KieTyaTol Oymare.

Hccneoosams ceovicmea Ky0a, TPSIMOYTOJIbHOTO
napasJiesienune1a, MHOrOrpaHHUKOB, MCIIONIb3YsI MoJle-
.

Pacnosznasamv u uzobpasxcame pazBéPTKU Kyda u
napaiesienuresa.

Mooenuposams Ky0 W mapajuienenumnesa u3 oymaru
U MPOYNX MAaTepUaNOB, OOBSICHITH CIIOCOO MOJIEIHUPO-
BaHUS.

Haxooums wW3MepeHus, Guluucisme TUIOMAIb TIO-
BEPXHOCTH; 00BEM Ky0Oa, MPsIMOYTOJIbHOTO Hapaliesne-
MUATIENIA; UCCIe008amb 3a8ucumMocms 00béMa Kyba oOT
JUTMHBI €ro pedpa, BBIABUTATh U 000CHOBBIBATH TUIIOTE-
3y.

Habniooams u nposooums ananocuu medzicoy no-
HAMUAMY TUTOIAT U 00BbEMa, TIepIMeTpa U IUIOLIAH
MTOBEPXHOCTH.

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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Pacnosnasamv ucmunnvle u n10d1cHvie 8bickazvléa-
HUs O MHOTOTPAaHHUKAX, HPUBOOUMb Npumepvl U
KOHMpNpumMepsl, CMpoums 6blCKA3bI8AHUSL U OMPUYa-
HUsL 8bICKA3bIBAHUI.

Pewamys 3a0auu 13 peanbHON KU3HU

IloBTOpEHUE
H 00001IeHIE
(10 4a.)

[ToBTOpEHHE OCHOBHBIX MOHATHI
¥ METOJIOB Kypca S5 Kiacca, 00001ie-
HUE 3HaHUU

Boviuucnams 3HaYEHUsS BBIPAKEHUH, COJAEPMKALIUX
HaTypaJbHBIE YHWCIA, OOBIKHOBEHHBIC M JIECATUYHBIC
JpoOu, BBITIOTHATH MPeoOpa3oBaHus YHCE.

Buibupams cnocob cpaBHEHUs 4YUCEN, BHIYUCICHUH,
npumensmo ceoticmea apuPMETHIECKUX TEUCTBHHA NS
palMOHAIN3alN BEIYMCIICHU.

Ocywecmenams — cAMOKOHMPONb — BBIIOJIHAEMbIX
JEUCTBHN U CAaMOIIPOBEPKY pe3yiIbTaTa BEIYUCICHHM.

Pewams 3a0auu U3 peanbHOW >KU3HU, NPUMEHAMb
Mamemamuyeckue 3Hanus Ui pelieHus 3a1ad u3 Japy-
IUX y4eOHBIX MPEAMETOB.

Pewams 3a0auu pasnvimu cnocobamu, cpagnusams
Ccnocobwl pelieHusl 3a7auu, 66l0Upams PayUOHATbLHbIU
cnocob

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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6 KJIACC (170 u.)

No Ha3Banue OcHoBHOE OcHOBHbBIE BH/IbI DJIeKTPOHHbBIE
n/n pasnesa (TemMbl) cojepkaHue AeSITeJIbHOCTH 00Yy4Yarommxcst (undposBbie)
(4MCJ10 YacoB) o0pa3oBaTte/ibHbIE
pecypcsbl
HarypaabHbie ApudmeTndeckne JEHCTBUS  C Buinonnams apugpmemuyeckue oeticmsus ¢ MHoro- | https://uchi.ru
1 () ] MHOTO3HAYHBIMU HATYpaJIbHBIMH | 3HAaYHBIMU HATypPaJIbHBIMU YHCIIAMH, Haxooums 3Have- | https://www.yaklas
(30 u.) guciiaMd. YWCJIOBBIE  BBIPAXCHUS, | HUs YUCIIOBBIX BBIPAKEHUN CO CKOOKaMU U 0e3 CKOOOK; | S.ru

MOPSIOK JCHCTBHM, HCIIOIb30BAHHE
cko0ok. OKpyriieHHe HaTypaITbHBIX
yuce.

Jlenurenn W KpaTHBIC YHCITIA;
HAuOOJBIINIA OOIMI JeIuTellb U
HauMeHbIIee o0Iee KpaTHOE.

PasnoxeHne 4uclia Ha MPOCTHIC
MHOXUTENMH. JIeMTMMOCTh CYMMBI H
npousBeneHus. JleneHune ¢ 0cTaTkoM.

Pemenne TekcTOBBIX 3a1a4

BbIUUCTAMb 3HAYEHUs BBIPAKEHUN, COAEpKaIluX CTe-
IICHU.

Buinonnams npuxudky u oyenxy 3HAYEHUH YHCIIO-
BBIX BBIPAKCHUU, NpUMEHAMb NPUEMbL NPOBEPKU Pe-
3yJbTaTa.

Hcnonvzoeame npu 6vluucieHusx TNEPEeMECTUTENb-
HOE€ M COYETATEIbHOE CBOWCTBA CJIOKEHUSI U YMHOXKE-
HUSI, PacpeleTUTEILHOEe CBONCTBO YMHOXKEHHUSI OTHO-
CUTENIbHO CJIOKEHUS, CBOMCTBA apu(METHUECKHUX Jei-
CTBHH.

Hccneoosams 4ducioBble 3aKOHOMEPHOCTH, MPOBO-
JIUTh YUCJIOBBIC DKCIIEPUMEHTHI, 8b108U2amb U 0OOCHO-
6bI8AMb 2UNOME3bL.

Dopmynruposams onpeoesieHus NeTUTENsl U KPaTHO-
ro, HauOOJIBIIETO OOIIEro ACIUTEIS W HAMMEHBIIETO
00111ero KpaTHOTO, MPOCTOTO M COCTABHOTO YHCEI, UC-
M0JIb30BaTh 3TU MOHATHS MPU PELICHUH 3a/1a4.

Ipumenamo aneopummspi BHIMUCICHUS HAUOOJbIIIE-
ro oOIIero JeauTeNs U HAaMMEHbIIEro o0IIero KpaTHo-
ro JBYX YHCEJ, aJTOPUTM PA3JIOKEHUS YHCIia Ha TPO-
CTBIC MHOYKUTCIIH.

Hccneoosams ycnoBus 1eMMOCTH Ha 4 U 6.

Uccneoosams, obcyscoams, opmyruposams u
000CHOBbIBAMb 6b1600 O YETHOCTH CYMMBI, TIPOU3BEIC-
HHUS: IBYX YETHBIX YUCEJ, JBYX HEUYETHBIX YUCIE, YET-

https://educont.ru
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HOT'O U HEYETHOI'O YHCEIL.

Hccneoosams ceoticmeéa NeIUMOCTH CYMMBI U IIPO-
W3BEJICHUS YHCEIL.

Ilpusooumsv npumepsl 4YUCENl C 3aJlaHHBIMH CBOM-
CTBaMH, PACNO3HABAMb 6epHble U HesepHble Ymeep-
JrcOenuss O CBOMCTBAaX 4HCell, onposepeams HEBEPHBIE
YTBEPKACHUSA C IIOMOLIBI0 KOHTPIIPUMEPOB.

Koncmpyuposamv mamemamuueckue npeonodicenus
C TIOMOIIIBIO CBSI30K «M», HIINY», «ECIIH. .., TO...».

Pewams TeKCTOBBIE 33a[]a4M, BKIIOYAIOIINE TTOHATHUS
JEIMMOCTH, apu(PMETUYECKUM CIIOCOOOM, HCIIOIb30-
BaTh Nepedop BCEX BOZMOKHBIX BapUAHTOB.

Mooenuposams X011 pemieHHs 3a7add C MOMOIIBIO
PUCYHKA, CXEMbl, TAOIHIIBI.

Ilpusooums, pazbupams, oyenusamv PpPa3TUIHBIE
pelIeHus, 3alUCH PEIIeHUI TeKCTOBBIX 3a/1ay.

Kpumuuecku oyenueams TOTYYCHHBIA pE3yibTar,
HaXOJIUTh OIIMOKH, OCYIIECTBIATh CaMOKOHTPOIIb,
MIPOBEPSisi OTBET HA COOTBETCTBUE YCIOBHUIO.

Harnsanas IlepnenaukynsapHbie IIpsIMBIE. Pacnosnasams Ha depTexax, pHUCyHKax ciaydau | https://uchi.ru
reoMeTpus. [TapannenbHble npsMBbIE. B3aMMHOI'0 PACIIOIOKEHUS JIBYX MPSMBIX. https://www.yaklas
Ilpsimbie PaccrosiHue Mex1y IAByMsl TOUYKa- H3o06pascams ¢ nomowpio 4epmeédcHvlX uHcmpy- | s.ru
HA IJIOCKOCTH MU, OT TOYKH JI0 TIPSIMOM, IJIMHA Ty- | MeHmo6 Ha HEJIWHOBAHHOW M KieruaToil Oymare nBe | https://educont.ru
(7 4.) TH Ha KBAJPaTHOM CETKE. IepeceKaroImecs NpsMble, IBE MapajUlelIbHbIE Mps-
[Ipumepsl MpsSIMBIX B MPOCTPaH- | Mble, CTPOUTH MPSAMYIO, TEPIEHIUKYISIPHYIO JaHHOM.
CTBE IIpusooums npumepsvl NAPATIEIBHOCTH U TIEPIEH-

JTUKYJISPHOCTH NPSIMBIX B TPOCTPAHCTBE.

Pacnosnasams B MHOTOYroJabHHKax IEpHEHANUKY-
JISpHBIE U MTapaJlJIeIbHbIE CTOPOHBI.

H306pascams MHOTOYTOJIBHUKH C MapajieIbHbIMU,
NepneHOUKYIAPHLIMU CIMOPOHAMU.

Haxooums paccrosiHue MeXay IByMs TOYKaMH, OT
TOYKH JI0 IPSIMOM, IJIMHY IIyTH Ha KBaJPAaTHOM CETKE, B
TOM YHCJI€ UCTIONB3Ys IIU(PPOBBIE PECYPCHI
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Jpoou
(32 u4.)

OObIkHOBEHHAs! ApoOb, OCHOBHOE
CBOMCTBO JIpoOM, COKpaIleHHUE apo-
Oeil. CpaBHEHHE M YIOPSIOYMBAHUE
JIpoOei.

Jecstruunbie IpoOM W MeTpHU4e-
CKasi cuctema mep.

Apudmernueckue neHCTBHA €
OOBIKHOBEHHBIMM M JI€CATHUYHBLIMU
JIPOOSIMHU.

OtHomienue. [lemeHue B JaHHOM
oTHouIeHuU. Macitab, mpornopuus.

[Tonsitne mpouenTa. Briuncnenue
MIPOLICHTA OT BEJIMYUHBI U BEIIMUYMHBI
110 €€ IPOLEHTY.

Pemenne TexkcTOBBIX 3amad, CoO-
JepKaIuX ApOOH U MPOIECHTHI.

[IpakTuueckass paborta «OTHOIIE-
HUE€ JUIMHBI OKPY>KHOCTHU K €€ aua-
METPY»

Cpasnusamov u ynopsadouusames Ipodu, eviOUpamb
croco0 cpaBHEHUS IPOOeH.

Ilpeocmasnams necATUYHbIE NpOOH B BUAE OOBIK-
HOBEHHBIX JIpo0eil U OOBIKHOBEHHBIE B BHJIE JIECATUY-
HBIX, UCNONIb308AMb IKEUBAIEHMHbIE NPEOCMABIeHUs.
JPOOHBIX YUCEI TPU UX CPABHEHUU, MIPU BBIYUCICHUSIX.

Hcnonvzo6ams necsTudHbIe Ipodu Tpu mpeodpaso-
BaHUU BEJIMYMH B METPUUYECKOU cucTEME Mep.

Buvinonnams apudmernyeckue OecTBUs ¢ 0OBIKHO-
BEHHBIMH U JECATHUYHBIMU JPOOSIMHU.

Buiuucnams  3nauenus ewvipasicenuu, colepiKaliux
OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, 8bINOIHAMb Npe-
obpazosanus NpoOeH, evibupams cnocob, npumeHsmo
ceoticmea apupMETUIECKUX JeUCTBUN ISl pallMOHAIH-
3allM{ BBIYUCIICHUM.

Cocmaesnsims OTHOUICHHSI U MPOIOPLUHU, HAXOOUMb
OMmMHOUleHUe BEITMYNH, JIEIUTh BEJIMYHHY B JTAHHOM OT-
HOILICHUH.

Haxooums sxcnepumenmanvuviv nymém OTHOIIIE-
HUE JUTMHBI OKPYKHOCTH K €€ JTHaMeTpy.

Humepnpemuposams Macmitad Kak OTHOIIIEHUE Be-
JVYWH, HAX00umMb MacIITad IiIaHa, KapThl U BEIYUCIATH
PaCCTOSIHUSA, UCNOL3YS Macumao.

ObvscHamb, 4TO TaKOE MPOLIEHT, YIOTPEOIsATh 000-
POTBI PEUYH CO CJIOBOM IIPOLIEHT.

Buvipasicams miponieHTHI B Opo0sSX U J1poOu B TMpo-
[[EHTaX, OTHOIICHHE ABYX BEJIMYUH B MPOICHTAX.

Bvlyucnsams IpoOIEHT OT YKCIa U YUCIIO IO €ro Mmpo-
LIEHTY.

OKpyraaTh ApoOHW M MPOIEHTHI, HAXOAUTHh TPHUOIIN-
KEHUS YHCe.

Pewamy 3amaum Ha YacTH, MPOIEHTHI, TPOIIOPIINH,
Ha HaxoXkJeHue ApoOu (IIpOIeHTa) OT BEIUYHHBI U Be-
JUYUHBI 110 €€ apolu (MpOoIEeHTY), Apodu (MIpoIeHTA),

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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KOTOPBIA COCTABIISCT OJIHA BEJIMYUHA OT JAPYTOM.
Ilpusooumos, pazdoupame, oyenusamv Pa3ITAIHBIC
pElICHNUS, 3alUCH PEIICHUI TeKCTOBBIX 3a/1ad.
H3zenekamov ungopmayuro uz mabauy u ouazpamm,
uUHmMepnpemuposams madiuukvie OaHHble, ONPeOeisims
Haubobee U HauMeHbulee U3 NpeoCmasieHHbIX OdH-
HbIX

Harasinnas OceBas cummertpus. LlenTpanbHas Pacnosnasame Ha uyepTexkax W u3o0paxkeHusx, | https://uchi.ru
reoMeTpusi. CUMMETpHSI. n300paxaTh OT PYKH, cmpoums ¢ nomowpvio uncmpy- | https://www.yaklas
Cummertpust [TocTpoeHne cUMMETpUYHBIX (GU- | MeHmos ¢ueypy (OTPE30K, JIOMaHyl, TPEYroJbHUK, | S.ru
(6 u.) ryp. MPSIMOYTOJILHUK, OKPY>KHOCTB), CHMMETpPHYHYIO naH- | https://educont.ru
[TpakTnueckass pabora «OceBasi | HOW OTHOCUTENBHO MPSMOM, TOUKH.
CUMMETPUS. Haxooums npumepvl CUMMETpUN B OKpYKaIOLIEM
CuMMeTpHs B IPOCTPAHCTBE MHUDpE.
Mooenuposams w3 Oymaru nBe (UTYPBI, CHMMET-
pUYHBIE OTHOCUTEIBHO TPSIMON; KOHCMPYUposams
reoMeTpuuecKkre KOHQUIypaluu, UCIOIb3ys CBOHCTBO
CUMMETPHUH, B T.4. C TOMOIIbIO LU(POBBIX PECYPCOB.
Hccneoosams ceoticmeéa WM3y4yeHHBIX (GUTYp, CBS-
3aHHBIE C CHUMMETpPUEH, HCIOJb3Yysl OKCIEPUMEHT,
Ha0JII0/IeHNe, MOJIETTMPOBaHUE.
ObocHosvisamyb, onposepeams ¢ NOMOWbBIO KOHMP-
npuMepos ymeepoHcoeHusi 0 CAMMETPUN QUTYp
Boipakenus [Ipumenenne OykB i 3amucu Hcnonvzoeams 6ykevl At 0603HaueHus umcen, npu | https://uchi.ru
¢ OykBamMu MaTeMaTUYeCKUX  BBIPAKEHUM M | 3alIMCH MaTEeMaTHYeCKUX YTBEpXKICHHUH, cocmasnams | https://www.yaklas
(6 4.) npeuiokeHnil. bykBeHHbIE BbIpaxe- | OyKBEHHBIE BRIPQKEHUS 110 YCIOBUIO 33/1a4H. s.ru

HUS U YUCJIOBBIE NTO/ICTAHOBKH.
bykBeHHBIE paBEHCTBA, HAXOXKJE-

HUE€ HEN3BECTHOTO KOMITOHEHTA.
Dopmyiisl

Hccneoosamv HeCn0KHbBIE YHCIOBbIE 3aKOHOMEPHO-
CTH, UCTIOJIb30BaTh OYKBBI JJISl MX 3AIHCH.

Buviyucnams yucioBoe 3HaueHHE OYKBEHHOI'O BbIpa-
KEHUS TIPU 3aJJaHHBIX 3HAUCHUSAX OYKB.

3anucvieamev  ¢opmynvl: TEpUMETpa U IUIOIIATU
NpSIMOYTOJIbHUKA, KBaApara; JJIMHBI OKPYKHOCTH,
IJIOIIAN KPYTa; GbINOJHAMb GbIYUCAEHUs. TIO JTHM

bopmynam.

https://educont.ru
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Cocmasnsims ghopmynsl, BBIPOKAIOIINE 3aBUCHMO-
CTH MEXIY BEIMYMHAMHU: CKOPOCTb, BPEMS, PaccTos-
HHUC; 1C€HA, KOJMYCCTBO, CTOMMOCTBL; IPOU3BOAUTCIIb-
HOCTb, BpeMsl, 00bEM padOThI; BHIIOJIHATH BBIYUCICHUS
0 3TUM (HOopMyJIaM.

Haxooums Hen3BeCTHBI KOMIIOHEHT apudmeThye-
CKOI'0 JEHUCTBUS

Harassipnas
reoMeTpusi.
Durypsl

HA IUVIOCKOCTH
(14 4.)

YeTbIpEXYroapHUK, IPUMEPBI 4Ye-
TBIPEX YT OJIBHUKOB.

[TpsiMmOyronbHMK, KBajpar: CBOM-
CTBa CTOPOH, YIJIOB, TUArOHAJICH.

WN3mepenne yrunoB. Bunabl Tpe-
YTOJIBHUKOB.
[lepumertp MHOT'OYT'OJIbHUKA.

[Mnomanes ¢uryper. @opmynsl nepu-
METpa U ILIOLAAN IPSIMOYTOJIbHUKA.
[IpubnuxénHoe n3MepeHue mIomaIn
buryp.
IIpakTrueckas
1a]{b KpyTra»

pabora  «Ilno-

H300pascams Ha HEIMHOBAHHOW W KJeT4aTou Oy-
Mare ¢ HCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMECHTOB
YEeTHIPEXYTOJPHUKN C 3aJIaHHBIMU CBOWMCTBAaMH: C Ia-
paJICIBHBIMY, TIEPIICHIUKYISIPHBIMUA, PaBHBIMU CTO-
pOHamMH, TPSIMBIMHA YIJIAMH U Jp., PaBHOOCIPEHHBIN
TPEYTOJIbHHUK.

Ilpeonazamov u ob6cyscoams cnocobdwvl, areopummol
MTOCTPOCHHSI.

Hccnedosams, ucnonv3ys skcnepumenm, Haoa0Oe-
Hue, MOOenuposanue, ceolicmea TPSIMOYTOJIbHUKA,
KBajipaTa, pa30uBaTh Ha TPEYTOJIbHUKU.

Obocnosvisamsb, onposepeams ¢ NOMOWbIO KOHMP-
npumepos ymeepaicoenuss 0 MpIMOYTOJIbHUKE, KBaJpa-
TE, paCrio3HaBaTh BEPHBIC U HEBEPHBIC YTBEPIKICHUS.

Usmepams u cmpoums ¢ IOMOIIBIO TPAHCIOPTUPA
VI, B T.4. B MHOTOYT'OJBHUKE, CPAGHUBAMb YTIIbI,
pacnosHasams OCTPBIE, TPSIMbIE, TYMbIE, Pa3BEPHYTHIE

YTIIBL.
Pacnosnasamv,  usobpasxicamv  OCTPOYTOJNbHBIH,
MPSIMOYTOJIbHBIN, TYHNOYTOJbHBIA, paBHOOEAPEHHBIMH,

PaBHOCTOPOHHUH TPEYTOJIbHUKH.

Buluucnsms TiepuMeTp MHOTOYTOJIbHUKA, TUIOIIAH
MHOTOYTOJIbHUKA pa30HeHreM Ha MPSMOYTOJIbHHUKH, Ha
paBHBIC (DHUTYPBI, UCNONL306aNMb METPUYCCKHUE €TUHU-
bl U3MEPEHUS JJTMHBI U TUIOIIATH.

Hcnonvzosams npubnudicénnoe uzmepenue JUTAH U
IIoNaied Ha KieT4atod Oymare, mpuOIMKEHHOE U3-

https://uchi.ru

https://www.yaklas
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MEpEHUE JUIMHBI OKPYKHOCTH, IUIOAAN Kpyra

ITonoxuTEIBHBIE
U OTPUIIATEJIbHbIE
qucaa

(40 u.)

Lenpie uwncma. Mopaynp 4ucia,
reoMeTpuuecKasi MHTEepPIpeTaIus Mo-
nyisi. YucoBble MPOMEKYTKH.

[TonoxuTenbHble W OTPULIATEIb-
Hble uucia. CpaBHEHHE MOJIOKHU-
TEJIbHBIX W OTPUIATEIBHBIX YHCE].
Apudmerndeckue ACHUCTBUSA C TOJIO-
JKUTEIBbHBIMH M OTPUIATEIbHBIMHU
YHCIIaMH.

Pemenne TekcTOBBIX 3a0a4

IIpusooums npumepsr UCIOJIB30BAaHUS B PEATbHON
JKU3HMU IOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX YHCEIL.

H306pascams 1enble 4uCiia, MOJ0KUTEIbHbIE U OT-
pULIATEIbHBIE YKCJIA TOYKAMU HA YUCIOBOW INPAMOMU,
UCNONIb306aMb YUCIOBYIO IIPSAMYIO JUIsl CPABHEHMS 4M-
CelL

Ilpumensamv npasuna CpaBHEHUS, YHOPAOOUUBAMb
LeJIbIe YHUCIIA; HAX00Ums MOyJIb YUCIIA.

Dopmynuposamv npasuia BBIYUACIECHUS C IOJIOKH-
TENbHBIMU U OTPULIATEIBHBIMU UHUCIAMH, HAXOOUMD
3HAYeHus YUCIIOBBIX BBIPAKECHUMH, COICpPXKAIIMX JEH-
CTBHU C MOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMY YHCIIA-
MHU.

Ipumensamu ceoticmea CIOKEHUSI U YMHOKEHUS IS
peoOpa3oBaHusl CYMM U IPOU3BEACHUIN

https://uchi.ru

https://www.yaklas

s.ru
https://educont.ru

Ilpeacrasiienue
JAAHHBIX
(6 4.)

IIpssmMoyrosnbHast cucreMa Koop-
IUHAT Ha MiockocTtu. KoopauHathl
TOYKH Ha MJIOCKOCTH, a0cIcca u op-
TUHATA.

Cronbyarble W KpyroBble ua-
TpaMMBI.

[Ipaktuueckas padora «lloctpoe-
HUE TUarpaMMm».

Pemenne TeKCTOBBIX 3a7ad, CO-
JepIKaIuX JaHHbIE, TPE/ICTABICHHbBIE
B Ta0JIMIIaX ¥ Ha arpaMmmax

ObvsacHAMb U ULTIOCMPUPOBAMb NOHAMUE TIPSIMO-
YTOJIbHOW CUCTEMBI KOOPJAMHAT Ha IIOCKOCTHU, UCIIOJIb-
30BaTh TEPMHUHOJIOTHIO; CMpoums Ha KOOPAMHATHOM
MJIOCKOCTH TOYKH U (DUTYPHI MO 33J]aHHBIM KOOpJIUHA-
TaM, Hax00ums KOOPIAUHATHI TOUEK.

Yumams cTOnOUYaThIE U KPYTOBBIC TUATPAMMBI; UH-
mepnpemupoeams NaHHbBIE; CMPOUmMs CTOJI0OUYATHIC THa-
rpaMMBl.

Hcnonvzosams ungopmayuro, MPeNCTABICHHYIO B
TabnuIax, Ha AWarpaMMax JJisg pPEeHIeHHs] TEKCTOBBIX
3a7a4 M 3a]1a4 U3 peaIbHOM KU3HU

https://uchi.ru

https://www.yaklas

s.ru
https://educont.ru

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
9 4.)

[IpssMOyTONIBHBIA  IAapaJlIeeu-
nej, Kyo, mpu3Ma, mupaMuaa, KOHyc,
IIMHAP, map u cdepa. M3obpaxe-
HUE  TPOCTPAHCTBEHHBIX  QUTYD.
IIpumMepel pa3BEPTOK MHOIOTrpaHHU-
KOB, [IWINHJPA U KOHYCA.

[IpakTuyeckas pabora «Coznanue

Pacnosnasams Ha yepTexax, pUCyHKaX, ONuUCbI8ams
MUpaMuy, TPU3MY, HWIHHIP, KOHYC, MIap, uzoopa-
Jrcams UX OT PYKU, MOJICIMPOBATh M3 OyMaru, TacTH-
JIMHA, TPOBOJIOKH U JIp.

Ilpusooums npumepsvt 00HLEKTOB OKPYKAIOMIETO MH-
pa, UMeroIuX (HOpMbI HA3BAaHHBIX TEI.

Hcnonvzosamv mepmunonozuro. BeplIdHA, pedpo,

https://uchi.ru

https://www.yaklas
s.ru

https://educont.ru
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Mozeen
Typ».

Ilonsitue 00BEMA; €IMHULIBI M3-
MepeHusi 00béma. OO0BEM mpsIMO-
YrOJIBHOTO Tapajienenurena, Kyoa,
dbopmyiiel 00bEMa

IPOCTPAHCTBEHHBIX  (u-

rpaHb, OCHOBaHHE, BBICOTA, PAJAUYC U JUAMETP, pas-
BEPTKa.

H3yuame, uCnonb3ys SKCHEPUMEHT, HAOIIOJCHHUE,
U3MepeHue, MOJeTMPOBaHNUE, B TOM YUCIIE KOMIIBIOTEP-
HOE, U OIMCHIBATh CBOICTBA HAa3BaHHBIX TEJ, BHISBIISATH
CXOJICTBA M Pa3IMUMsl: MEXKAY NUPAMHUION U PU3MOM;
MEXy HWIHHAPOM, KOHYCOM H LIapOM.

Pacnosnasams pa3BépTKU napasuienenunena, Kyoa,
MPU3MBI, IUPAMHUJIBI, KOHYCA, WINHAPA; KOHCMPYUPO-
6amb JAaHHBIE Tella U3 Pa3BEPTOK, CO3/1aBaTh UX MoOJie-
JH.

Co3zoasamv mooenyu MPOCTPAHCTBEHHBIX (QUTYp (U3
Oymaru, poBOJIOKH, IUTACTUIIMHA U Ap.)

H3mepsmv na mooensx: NvHBI péOEp MHOTOrpaH-
HUKOB, THAMETP IIapa.

Buvisooums popmyny o6béMa MpSAMOYTrOIBHOTO Ma-
pajuienenuesa.

Buiyucnams no gpopmynam: 066EM NpIMOYTroIbHOTO
napajiesienumnesia, Kyoa; MCIONb30BaTh €IUHULBI U3-
MepeHHsI 00bEMa; BBIYUCIATH O0BEMBI TEJI, COCTABIIECH-
HBIX U3 KyOOB, MapajuleNenumneioB; pewams 3a0aqu ¢
pearbHBIMU TAHHBIMHU

IHoBTOpEHME,
00001EHHE,
cucreMarTusanus

(20 4.)

[ToBTOpEHNE OCHOBHBIX TOHSTHN
U METOJIOB KypcOoB 5 W 6 KIIaccos,
00001IIeHEe W cUCTeMaTH3alusa 3Ha-
HUMN

Boiuucisimy 3HaYCHHS BBIPAKEHUH, COJEpIKAIINX
HATypaJbHbIC, IIEJIbIC, TIOJOXKHUTEIbHBIC U OTPUIIATEIIb-
HBIC YHCIIa, OOBIKHOBEHHBIE U JCCATUYHBIC APOOH, BHI-
MIOJTHATH MTPe0OpPa30BaHUs YUCEI U BBIPAKEHUH.

Buibupams cnocob cpaBHEHUS YHCEIl, BEIYHCICHHUIM,
npuMenaAms ceoticmea apuPMETHIeCKUX IeHCTBUN AT
parroHaTN3aIiH BEIYMCIICHUH.

Pewamv 3a0auu 13 peanbHOW KU3HH, NPUMEHAMb
Mamemamuyeckue 3HaHus U PEIIeHHs 3a1ad U3 JIpy-
T'HX TPEJMETOB.

Pewamyo 3a0auu pasnvimu cnocobamu, cpasHueams,
8b10UpPaAmMb CnNOCcoOBI PEIICHUS 3aa4u.

https://uchi.ru

https://www.yaklas

s.ru
https://educont.ru
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Ocywecmensims caMOKOHMPOJIb 8bINOJIHAEMBIX Oeli-
cmeuti i CaMOTIPOBEPKY Pe3yJibTaTa BRIYUCIICHUN

34




4. PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA».
7-9 KJIACCBI

Llenu uszyuenusn yuebnozo Kypca

Anrebpa sABIsETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHa 0OECIeYnBaeT U3Y-
YEeHHE JIPYruX JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOr'0, TaK U TYMaHUTAPHOI'O LIUKJIOB, €€ OCBOCHUE
HE00X0IMMO ISl IPOJIOJKEHHS] 00pa30BaHUS U B TOBCEIHEBHOM JKU3HH.

Pa3Butue y oOyuarommxcst HayYHBIX NPEICTABICHUNA O MPOUCXOXKJICHUHM M CYIIHOCTH aJl-
reOpanyeckux abcTpakiui, crocode oTpakeHUss MaTeMaTHYeCKON HaAyKOM SIBJICHUM U MTPOLIECCOB B
MpUPOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICTIMPOBAHNUS B HAYYHOM TTO3HAHUH U B IPAKTHUKE
crocobcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI M KAa4eCTB MBIILUICHUS, HEOOXOIUMBIX
JUTSL aJanTallid B COBPEMEHHOM HU(PPOBOM OOIIIECTBE.

W3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM oOecreynBaeT pa3BUTHE YMEHUS HAOIIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUYHOCTU MBIIJICHHUS, CIIOCOOHOCTH apry-
MEHTUPOBAHHO 0OOCHOBBIBATH CBOM JIEUCTBUS U BBIBOJIbI, (DOPMYIIUPOBATH YTBEPIKICHHUS.

OcBoeHme Kypca anreOpsl 00ecreYrBacT pa3BUTHE JIOTHYSCKOTO MBIIUICHHS 00YJarOIIHXCS:
OHHU HCTIONB3YIOT ACIYKTUBHBIE M UHAYKTUBHBIE PacCyXIeHus, 0000IIeHne U KOHKPETU3aluko, ab-
CTparupoBaHUE U AHAJIOTHIO.

OOyuenue anredpe mpernoyiaraeT 3HaYUTENbHBIH 00BEM CAMOCTOATEIBHOU AESITENbHOCTU
00y4aroImuxcs, IMO3TOMY CaMOCTOSITEIPHOE PELICHHUE 3a/1a4 €CTECTBEHHBIM 00pa3oM sBIISIETCS pea-
TU3aluen 1eaTeIbHOCTHOTO MPUHITUIA 00YUEeHHUS.

B cmpykmype npocpammbl yuebnoeo Kypca «Aneebpa» 0CHOBHOU WKOIbL OCHOBHOE MeCHO
3anumMarom cooepoicamenvHo-memooudeckue nunuu: «Hucia u eviuucieHuny, «Ancedpauveckue
gvlpadxcenusy; « Ypasnenus u nepasencmeay,; « ynkyuuy.

Kaxxgas u3 3TUX comepx aTelbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTHKEHUU TPEX
JIeT U3y4eHUs Kypca, €eCTECTBEHHBIM 00pa3oM IMEperieTasch U B3aUMOJICHCTBYS C IPYTHMH €T0 JH-
HUsAMH. B xone u3yueHust Kypca oOydaromMMCsl MPUXOAUTCS JIOTUYECKH PAcCyXk/1aTh, UCIONb30-
BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM 11€51ec000pa3HO BKIIOUUTH B MPOTrpamMmy
HEKOTOpbIe OCHOBBI JIOTMKH, IPOHHU3BIBAIOIINE BCE OCHOBHBIE pa3/ieibl MaTeMaTHYecKoro o0paso-
BaHHUA U CIIOCOOCTBYIOILIUE OBJIAJIEHUIO 00YUAIOIIMMKCS OCHOB YHUBEPCATILHOTO MaTEMaTH4ECKOTO
a3bIKa. Takum 00pa3oM, MOXKHO YTBEPXKIaTh, YTO COJAEPKATENBHON U CTPYKTYPHOH OCOOEHHOCTHIO
Kypca «Anredpay SBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Cooeporcanue nunuu « Hucna u gpiuucienusy CIy>KUT OCHOBOU JUIs AajdbHEHUIIET0 U3y4eHHs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYaIOIIUXCS JJOTUYECKOTO MBIIUIEHUSI, (POPMUPOBAHUIO
YMEHHUS MO0JIb30BaThCs AITOPUTMAMHU, a TaKXKe IPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIH-
MBIX JIJISl IOBCEAHEBHON >KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C paluo-
HaJIbHBIMU U MPPAIMOHAIBHBIMU YKCIaMH, (OPMHUPOBAHHEM IPEACTABICHUI O JEWCTBUTEIHLHOM
yyclie. 3aBeplIeHNe OCBOEHUSI YMCIIOBOM JIMHUU OTHECEHO K CTaplieMy 3BeHy olmiero odpas3oBa-
HUSL.

Cooeporcanue 08yx aneebpaudeckux MuHul - «Aneebpauveckue svipadiceHusy u « Ypaenenus
U Hepagencmeay CIocOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOLINXCSA MaTEMAaTUYECKOr o anmnapara, He-
o0XomuMoOro s pelieHus 3ajJady  MaTeMaTUKH, CMEXHBIX MpPEeIMeTOB M  IpaKTH-
KO-OpPUEHTHPOBAHHBIX 337a4. B OCHOBHOH 1IKOJIe y4eOHBIN MaTepuall rpyHIUpyeTcst BOKPYT palu-
OHAJIbHBIX BBIpAXKEHUN. Anredpa JEeMOHCTpUPYET 3HaYEHHE MaTeMaTUKU Kak si3bIKa JUJIsl IOCTpOe-
HUSl MaTEMAaTUYECKUX MOJIENEH, OMMCaHuUs MPOLECCOB U SIBICHUI peabHOro Mupa. B 3amaun o0y-
YyeHHsl anreOpe BXOIAT TakKe JalbHEWIee pa3BUTHE allTOPUTMHUECKOTO MBILIUIEHUS, HE00X0IUMO-
ro, B YaCTHOCTH, JUIsI OCBOEHHs Kypca MH(POPMATUKHU, U OBJIQJICHUE HABBIKAMH JI€YKTHUBHBIX pac-
cyxaenuil. [Ipeo6pa3oBanne cuMBOJIBHBIX (DOPM BHOCUT CBOW crielu(UYecKuil BKIIaJ B pa3BUTHE
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Cooeporcanue pynkyuonanbHo-epaghuyeckoli 1unyy HalEICHO Ha MOJTYYeHHE KOJIbHUKAMU
3HAaHUU 0 (PYHKIMSX KaK BaKHEHIICH MaTeMaTHUYECKON MOJENU I OMHUCAHWS U WCCIICTOBAHUS
pa3Ho 00pa3HbIX MPOLIECCOB U SIBJICHUM B MpHpojae u odmiecTBe. M3ydueHue 3Toro matepuania cro-
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COOCTBYET Pa3BUTHUIO y OOYYarOMIMXCS YMEHHUS HCIOJB30BaTh PA3JIMYHbIE BhIPA3UTEIbHBIE CPEJI-
CTBA SI3bIKA MATEMAaTHUKH - CIIOBECHBIE, CHMBOJIMYECKHE, IpaduuecKkre, BHOCUT BKJIAJ B (hOPMHUPO-
BaHUE MPEJCTABICHUN O POJIM MAaTEMAaTUKH B PA3BUTUN LIUBUJIM3ALUHN U KYJIbTYPBHI.

Mecmo yuebnozo Kypca 6 yueonom niamne

CornacHo yuebHOMY miiaHy B 7-9 kiaccax m3ydaercs y4ueOHBINH Kypc «AnreOpay», KOTOPBIH
BKJIIOUAET CJIENIYIOIINE OCHOBHBIEC pa3felibl colep:kanus: «Hucna u BbUKCICHUSY, «AnreOpande-
CKHUE BBIPAXKCHU», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

VY4eOHbIN UIaH Ha U3y4YeHHUE anreOpsl B 7-9 kiaccax OTBOJMT HE MeHee 3 y4eOHBIX 4acOB B
HEJ/IETI0 B TeUEHHE KaKAO0ro roa 00yueHusi, BCEro 3a TpH roja o0y4deHus - He MmeHee 305 yueOHbIX
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA»
7 KJIIACC

Yuciia ¥ BbIYMCIICHHSA

Payuonanvnvie uucna

JlpoOu 0OBIKHOBEHHBIE U JIECITUYHBIE, IEPEX0]] OT OJHON (POPMBI 3aITUCH JPOOEH K IPYTOii.
[loHsATHE pPAaLMOHAIBHOIO 4YKCJIA, 3alUCh, CPABHEHUE, YINOPSIOYMBAHUE PALUOHAIBHBIX YHUCEIL
Apudmernueckue IeHCTBUA ¢ pallMOHAILHBIMU YnciiaMu. Perenne 3aiad u3 pealibHOW MPaKTUKA
Ha yacTH, Ha ApoOHu.

CreneHb ¢ HaTYpaJIbHBIM IIOKA3aTeNIeM: OIpeJeNICHNe, IpeoOpa3oBaHue BHIPAXKEHUHN Ha OC-
HOBE OIpEJIEICHNUs, 3aUCh OOJIBIINX YHCEIL.

[TpoueHTsl, 3anuch NPOLEHTOB B BUJIE JpOoOU U IpoOH B BHUJE IMPOLEHTOB. TpU OCHOBHBIE
3a/1a4¥ Ha IPOLIEHTBI, PELICHUE 3a/1a4 U3 PeaIbHON MIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEIL.

PeanbHble 3aBUCMMOCTH, B T.4. IpsIMasi U 0OpaTHask NPOMOPLUOHATIBHOCTH.

AuredpanyecKkne BbIPaKeHHUS

IlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHON. JlOIMyCTUMBIE 3HAaYEHUs I1e-
pemenHBbIX. [IpeacraBneHue 3aBUCUMOCTH MEXy BeIUYMHAMU B BUJE (popMyibl. Beruncnenus no
dhopmynam.

[TpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHMH, TOXKJECTBEHHO DPaBHbIE BBIPA)KEHUS, MpPaBUIIa
peoOpa3oBaHus CyMM U IPOU3BENEHUMN, MpaBUia PAaCKPBITUS CKOOOK M NMPHUBEACHUS MOJA00HBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.

OpHowieHbl U MHorouneHsl. CreneHb MHOrowieHa. CIiojkeHUE, BBIUMTAHUE, YMHO)KEHUE
MHOTou1eHOB. DOpPMyJIbl COKPAIEHHOTO YMHOXEHHUS: KBaApaT CyMMBbI U KBaapar pazHocTu. Pop-
MyJla pa3HOCTH KBaApaToB. Pa3ioikeHre MHOIOUYJICHOB HA MHOKUTEIIN.

YpaBHeHus

VYpaBHeHHe, KOpeHb YpaBHEHHUs, IpaBHiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHUIIBLHOCTD
YPaBHEHHUHU.

JIuHeliHOE ypaBHEHHE C OJHOW NMEPEMEHHOMW, YUCIIO KOPHEHN JINHEWHOIO YpaBHEHUs, pellle-
HUE JINHENHBIX ypaBHeHMM. CoCTaBlIeHHE YpaBHEHUM IO YCJIOBMIO 3aJaud. PelleHne TEKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUH.

JluneliHOoe ypaBHEHHME C JBYyMs NepeMeHHbIMH M ero rpaduk. Cucrema JIBYX JHHEHHBIX
ypaBHEHUH C IBYMs MEpeMEHHBIMU. Pellienne cuctemM ypaBHEHHUI criocoOoM mocTaHoBKu. [Ipume-
PBI peLIeHUs TEKCTOBBIX 3aa4 € IOMOILBIO CUCTEM YPAaBHEHUM.
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Koopaunarts! u rpadpuku. @PyHkuuu

Koopaunara Touku Ha npsmMoil. YucinoBble npoMexxyTKu. PaccTosiHre Mex1y AByMs TOUKa-
MM KOOPJIMHATHOMN MPSIMOM.

[IpsamoyronbHas cuctema KoopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa TOYKA Ha KOOP-
nuHATHOM TuiockocTH. IlpuMeps! rpadukos, 3agaHHbIX Gopmyaamu. UTeHne rpapukoB peabHbIX
3aBUCUMOCTEHN.

[Tonstue dbynkumuu. 'padux ¢ynknuu. CorictBa Gynkuuii. Jluneiinas dyakuus, e€ rpa-
¢uk. I'padux Gpynkimu y = |x|. [paduyeckoe perneHne TMHEWHBIX YPABHEHUH U CUCTEM JIMHEIHBIX
YpaBHEHU.

8 KUIIACC
Yucia v BbIYUCTICHUSA
KBanparubiii kopenb u3 umcina. [lonarue o0 mppanuonanbHoM yucie. JlecaTnyHble mpu-
OV KeHHS MppaloHaNbHBIX Yncen. CBOMCTBa apu(hMETHIESCKIX KBAAPATHBIX KOPHEH U UX TIpUMeE-
HEHHUE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKECHUN U BBHIUMCICHUSIM.
JlelicTBUTENbHBIE YHCIIA.
Crenens c 1eJIbIM TTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3aluch YHUCIIA.

Anredpanyeckne BbIPaKeHUs

KBaapatHblii TpEXUICH; pa3iioKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckasi 1po0b. OCHOBHOE CBONCTBO anredpandeckoi Apodu. CioxeHue, BbIUNTa-
HUE, YMHOXEHHE, JCIICHUE anreOpandecKkux apooei. ParmonansHbie BRIpRKCHHS U HX Mpeodpa3o-
BaHUE.

YpaBHeHUs] M HEPABEHCTBA

KBanparHoe ypaBHeHue, (popMysia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pe-
IIEHWE YpaBHEHWMH, CBOAALIMXCA K JIMHEHHBIM M KBaapaTHbIM. Ilpocreifmime  po6-
HO-PallMOHAJIbHBIE YPABHEHUS.

I'paduueckass uHTEprpeTansi ypaBHEHUH € AByMsl NEPEMEHHBIMU M CHUCTEM JIHMHEWHBIX
YPaBHEHUH C IByMs NepeMeHHbIMU. [IpuMepsl peleHns: CHCTEM HEJIWHEWHBIX YPABHEHUH C JBYMS
[IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 335124 alIreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ onHOU nepeMeHHOR. PaBHOCHIIB-
HOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBa C OJHOM mepeMeHHOil. CHucTeMbl JMHEMHBIX Hepa-
BEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKIUH

[Tonstue pynkuuu. O6macTh ONpeaesieHns U MHOXKECTBO 3HaueHUH QyHkimu. Crnocoos! 3a-
naHus QyHKIHH.

I'paduk pynkuuu. Urenue cBoicTB ¢yHKuu no e€ rpaduxy. [Ipumepsl rpadukoB QpyHK-
LU, OTPaKAIOIINX peasbHbIE MPOIIECCHI.

OyHKIIMY, OMUCHIBAIONIAE MPSIMYI0 W OOpaTHYI TPOTMOPIHUOHATIBHBIE 3aBUCHMOCTH, WX
rpa@;}m Oyukmun y = x°, y = x°, y = \x, y = |x|. Tpadudeckoe pemenne ypaBHeHHi I cHCTEM

ypaBie

9 KJIACC
Yuciaa ¥ BLIYUCTIEHUS
/eiicmeumenvnule yucna
PanmonansHble uyucia, WppalMOHATBHBIE YUCIA, KOHEUYHbIE U OCCKOHEYHBIC NECATHYHBIE
npobu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN; JEHCTBUTEIbHBIC YUCIIA KAaK OSCKOHEUHBIC JIeCATUY-
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Hble 1poOu. B3auMHO 01HO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM JIEHCTBUTEIBHBIX YHCET U
KOOPAMHATHOU IIPSIMOIA.

CpaBHeHUE JIeHCTBUTENBHBIX YHCEN, apupMeTHUYECKHE JCHCTBUS ¢ AeMCTBUTEIbHBIMU YK C-
JIAMH.

H3mepenus, npubnusxcenus, oyeHKu

Pa3zmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEILHOCTD MPOLIECCOB B OKPY’KAIOIIEM MUpE.

[TpubmmkE€HHOE 3HAUEHUE BEJIMYUHBI, TOUHOCTh MPUOIMKEHUS.

Oxkpyrnenue yucen. [Ipukuaka u olieHKa pe3ysibTaTOB BHIYUCICHUI.

YpaBHeHUsS M HEpaABEHCTBA

Ypasnenusa c oonoii nepemennon

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMUXCS K JIMHEWUHBIM.

KBanpartHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIAIIMXCS K KBagpaTHbIM. bukBaapaTHoe
ypaBHeHue. IIpumepsl penieHuss ypaBHEHUH TPETbEH M YETBEPTOM CTENEHEM pA3JI0KEHUEM Ha
MHOKUTEIH.

Pemenne npoOHO-paIOHANIBHBIX YPaBHEHHIH.

Perenue TekCTOBBIX 3a7au anreOpandeckuM METOA0M.

Cucmempwl ypagnenuii

VYpaBHEeHHE C IByMs IEpeMEHHbIMU U ero rpaduk. Penienue cucreM IByX JUHEWHBIX ypaB-
HEHHHU C IByMs IIepeMEHHbIMU. PellleHne cucreM IByX YpaBHEHHM, OJHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOpOil crenenu. ['paduyeckas uHTEpIpeTaLisl CUCTEMBbl YPAaBHEHUI C IByMsI IIepeMEH-
HBIMU.

Permenue TeKCTOBBIX 3ajjayu anreOpandeckuM CriocoOoM.

Hepagencmea

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nuHENHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. Pemenne cucreM JIMHEMHBIX HEpa-
BEHCTB ¢ O/JHOM mnepemeHHoW. KBaapaTHble HepaBeHcTBa. ['paduueckass uHTepmperanus Hepa-
BEHCTB M CHCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMH.

DOyHKIUHA

KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboia, KOOpJIMHATHI BEPIIUHBI Mapa-
00J1bI, OCb CUMMETPUU TapadOJIbI.

I'paduku Gpyskmmit: y = kx, y = kx + b, y = k/x, y = x°, y =\x, y = || u ux cBoiicraa.

YucioBbie MOCIe10BaATEILHOCTH

Onpeoenenue u cnocoodwvl 3a0aHus YUCI06bIX NOC/1€008AM EIbHOCHIEN

[loHsiTHE YMCIOBOM MOCIENOBATENIBHOCTU. 3aJaHUE IOCIEA0BATEILHOCTH PEKYPPEHTHOM
dhopmynoit u popMyIoi n-ro uieHa.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Apudmernueckasi 1 reomeTpruyeckas nporpeccu. @opmysbl n-ro YieHa apupMeTHIecKoi
Y TEOMETPUUYECKON MPOTPECCHil, CYMMBI IIEPBBIX 71 YIICHOB.

N300paxeHne 4ieHOB apu(PMETUUECKON U TeOMETPUUECKOM Mporpeccuii TOUKaMu Ha KOop-
JUHATHOM TIIOCKOCTU. JINHEMHBIN U SKCIIOHEHIMANIbHBIA POCT. CII0kKHBIE MPOIIEHTHI.
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IINTAHUPYEMBIE ITPEIMETHBIE PE3YJ/IbTATbBI

Ocsoenue yuebHozo Kypca «Aneedopay Ha yposHe 0CHOBHO20 00We20 00pa308aHUs OONHCHO
obecneyusams 0ocmudicenue ciedyiouux npeomMemusblx 00pa3068amenbHbIX pe3yibmamos.

7 KJIACC

Yuciia 1 BLIYUCICHUSA

- BeinonHATe, coyeras yCTHblEe M NMUCbMEHHbIE MPUEMBI, apupMeTHUYecKre JeHCcTBUA ¢ pa-
LAOHAJIbHBIMU YHCIIAMU.

- HaxoauTh 3HaYeHMs YUCIIOBBIX BBIPRXKEHUI; IPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI U MPHU-
€MBI BBIYMCIICHUS 3HAYEHUH JPOOHBIX BBIPAKEHHM, COAEpKAUIMX OOBIKHOBEHHBIE U JIECATHYHBIC
pooHu.

- [lepexoauTh OT OAHOW (OPMBI 3aMUCH YHCEN K APYroi (mpeoOpa3oBhIBATH NECATHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHY-
HYIO IpO0b).

- CpaBHHBATH U YNOPAIOYNBATH PALIMOHAIBHBIE YNCIIA.

- OKpyTasTh YKcia.

- BBINOJIHATE NPUKHUIKY U OLIEHKY pe3yJbTaTa BBIYMCIICHUMN, OLEHKY 3HAYEHUI YMCIIOBBIX
BBIPaKCHUM.

- BbINONIHATE AEUCTBYSI CO CTENEHSIMU C HATYPAJIbHBIMU [T0OKA3aTEISAMU.

- [IpuMeHTh IPU3HAKY IETUMOCTH, PA3JIOKEHUE HA MHOKUATEIIN HATYpalIbHbBIX YHCEI.

- PemaTh MpakTHUKO-OPUEHTUPOBAHHBIE 3a/la4M, CBSA3AHHBIE C OTHOLIEHUEM BEJIMYUH, IIPO-
ITOPLIMOHAIILHOCTBIO BEJIMYMH, ITPOLICHTAMH; HHTEPIPETUPOBATh PE3YNIbTAThI PELICHUS 3a/1a4 C y4é-
TOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUS

- Ucnonb3oBarh anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuaa.

- HaxonuTh 3HaueHust OyKBEHHBIX BbIPAXKEHUH MPH 33JaHHBIX 3HAYEHUSIX [1E€PEMEHHBIX.

- BomonsaTe npeobpa3zoBaHus LENOT0 BhIPAKEHHUSI B MHOTOYJICH MPHUBEIEHUEM MO00HBIX
CllaraéMblIX, paCKpbITUEM CKOOOK.

- BBINOIHATE YMHOKEHHE OJTHOYWIEHA HA MHOI'OYJIEH U MHOTOWIEHA HA MHOT'OYJIEH, ITIPUME-
HATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

- OCyIIECTBIATE PA3JI0KEHUE MHOTOWIEHOB HA MHOXMTEIU C IOMOILBIO BBIHECEHHUS 3a
CKOOKHM OOIIEero MHOXHTENS, TPYNIUPOBKH CJAraéMbIX, MPUMEHEHHUS (OpMYT COKpaIIEHHOIO
YMHOKCHUS.

- [IpumensTh peoOpa3oBaHrs MHOTOWIEHOB JUISl pELICHUS] Pa3JIMYHbIX 3a7ja4 U3 MaTeMaTH-
KM, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOU IIPAKTUKHU.

- Ucnonb3oBath CBOWCTBA CTEMEHEHW ¢ HAaTypalbHBIMU MOKA3aTEISIMH JIJIsl IpeoOpazoBaHus
BBIPaKCHUM.

YpaBHeHus1 M HEpaBeHCTBA

- Pemats nuHEHbIE ypaBHEHMS ¢ OJHOW IIEPEMEHHOMN, IIPUMEHsIS [IpaBUila IIepexoa OT Uc-
XOJIHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepATh, SABIISIETCS JIM YUCIO KOPHEM YPaBHEHUSI.

- [IpumensTh rpaduyeckrie METOABI MPU PEIICHUH JTMHEHHBIX YPAaBHEHHH U UX CHCTEM.

- [TogOupaTh mpruMepsl Map YUCel, SIBISIOUIMXCS PEIICHUEM JTUHEIHOTO YpaBHEHUS C IBYyMS
[IEPEMEHHBIMHU.

- CTpouTh B KOOPJWHATHOW TUIOCKOCTH IpadUK JIMHEHHOTO ypaB HEHUs C JIByMs IIEpeMeH-
HBIMU; TIOJIB3YACh TPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHHUSL.

- Pemiath cucteMbl IByX JTUHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU, B T.4. rpadUuecKu.

- CocTaBiATh U pelIaTh JIMHEHHOE YPAaBHEHHE UM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIIO-
BHIO 3a/1a4, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a1a4y MOJYyYEHHBIN PE3ysIbTar.
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Koopaunartsl u rpaguxn. @yHkuun

- U300paxaTh Ha KOOPJMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOLINE 33aHHBIM KOOPAMHA-
Tam, JIy4d, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATH YNCIIOBBIC IPOMEKYTKH Ha aIreOpandecKoM s3bIKe.

- OT™Me4aTh B KOOPAMHATHON IIOCKOCTH TOYKH I10 3aJaHHBIM KOOPJHMHATaM; CTPOUTH Ipa-
¢uku nmuHeiHbIx pynkuuid. Ctpouts rpaduk Gynkmum y = [ x [J.

- OnuceIBaTh C MOMOIIBIO (DYHKIUH HM3BECTHBIE 3aBHCUMOCTH MEXIY BEIWYMHAMHU: CKO-
pPOCTh, BpEMsl, PacCTOSIHUE; IIeHa, KOJIUYECTBO, CTOMMOCTh; MPOU3BOJUTEILHOCTh, BpeMs, 00BEM
paboTHI.

- HaxonuTe 3HaueHne QyHKIMH 1O 3HAYECHUIO €€ apryMeHTa.

- [lonnmats rpaduyueckuii croco0d MpencTaBiIeHUs W aHann3a MH(OOpPMALUH; W3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KUIIACC

Yuciaa u BbIYMCTIEHUS

- Ucnonb30BaTh HayaiabHbIE NPEACTABICHHS O MHOYKECTBE JCHCTBUTENBHBIX YHCEN IS
CpaBHEHHUS, OKPYTJICHUS M BBIUMCIICHUI; H300pakaTh NEHCTBUTENbHbIC YKCIa TOYKAaMU Ha KOOPIH-
HaTHOM IPSIMOM.

- [IpuMeHsTh MOHATHE apu(METHIECKOTO KBAJIPaTHOTO KOPHS; HAXOAUTh KBaJIpaTHBIC KO-
HU, WCIIONIB3YS MPU HEOOXOJUMOCTH KaJbKYJSATOP; BBIIOJHATH MPeoOpa3oBaHUsl BBIPAKCHHM, CO-
JEpKALMX KBaJpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

- Ucniontb30Bath 3anucu OOJIBIIUX W MAIBIX YHCET ¢ TIOMOIIBIO JIECATUYHBIX IpoOeh U cTe-
MeHeH yucna.

Anredpanyeckne BbIPaKeHUS

- HpI/IMeHﬂTI) IIOHSTHUEC CTCIICHU C LICJIBIM I10KAa3aTCJIEM, BBIIIOJIHATH HpeO6paBOBaHI/I$I BbIpa-
YKEHUH, CoJiepKallNX CTENEHHU C LEIbIM [TOKA3aTENIEM.

- BeimmonsaTe TOXKICCTBCHHBIC npeo6pazoBaHH$1 panrnoOHaJIbHBIX BBIpa)KeHI/II\/'I Ha OCHOBEC
MpaBWJI JCHCTBHUI HaJl MHOTOWICHAMH U alreOpandeckKuMH IpOoOsiMHu.

- PacknaapiBaTh KBagpaTHBIN TPEXUIECH HA MHOKHUTEIIN.

- [IpumensaTh npeoOpa3oBaHus BBIPAKEHUN AT pEIIeHHs pa3iind HbIX 33734 U3 MaTeMaTH-
KH, CMCKHBIX IPEAMETOB, U3 peanLHoﬁ IMPAaKTHUKH.

YpaBHeHUsI M HEPABEHCTBA

- Pemiars sinHeliHbIE, KBaJApAaTHBIE YPABHEHUSA U PAlMOHAJIbHBIE YPABHEHUs, CBOJALIUECS K
HUM, CHUCTEMBI IByX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMH.

- [IpoBoAUTH MpOCTEHILINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B T.4. C IIpPUMeE-
HEHUEeM rpadUyecKux NpeJCcTaBlIeHU (ycTaHaBIMBATh, UMEET JIM YpaBHEHHE WJIM CHCTEMa ypaB-
HEHHI peleHus, eciii UMEET, TO CKOJIBbKO, U TIp.).

- [lepexoautsb OT croBecHON (POPMYITMPOBKHU 337auu K €€ anredpanyeckoil MOEIu ¢ MoMo-
IIBI0 COCTABJICHUS YPABHEHHUs WM CUCTEMBl YPaBHEHUI, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M ITOJYyYEHHBIN pe3yJbTar.

- [IpuMeHATh CBOMCTBA YKMCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKHU; pelIaTh JIMHEWHbIE
HEpaBEHCTBA C OJIHOM MEpPEeMEHHON U MX CHCTEMBI; AaBaTh I'padMUeCKyl0 MIUIIOCTPAIMI0 MHOXe-
CTBa PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

- [ToHnMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIEC IOHSATHUS U SI3BIK (TEPMUHBI, CAMBOJINYECCKHE
0003HAaYEeHMS); OINPENENATh 3HaUeHHe (DYHKIMM MO 3HAUYEHUIO apryMeHTa; ONpeAessTh CBOMCTBA
dbyakumn o e€ rpaduky.

- CTpouTh rpaduKy dIeMeHTapHEIX DYHKIHIA Biaa y = k/x, y = X, y = X°,

y =\x, y = x|, onuchIBaTh CBOMCTBA YHCIOBOI (YHKIMHK 110 €& TpaduKy.
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9 KJIACC

Yucja ¥ BLIYMCIEHUS

- CpaBHUBATH U YHOPAIOYMBATH PAIIMOHAIIBHBIC U UPPALIMOHATIBHBIC YHCIA.

- BemmonHATe apudmeTnyecKkue NeUCTBUS ¢ PallMOHATBLHBIMH YUCIAMH, COYeTas yCTHBIC H
MUCbMEHHBIE MPUEMBI, BHITTOIHATH BEIYUCICHUS C UPPALIMOHATIEHBIMU YUCIIAMH.

- HaxonuTh 3HaueHUs CTENEHEN ¢ LEJIbIMU MOKA3aTEIsIMU U KOPHEW; BBIYMCIISATh 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.

- OKpyIJISITh ICUCTBUTENBHBIE YMCIIA, BBINOJIHATH MPUKUJKY PE3YyJbTaTa BBIYHUCICHUMH,
OILICHKY YHCJIOBBIX BBIPAXKCHHI.

YpaBHeHUs M HEpaBEHCTBA

- PemiaTth nMHENHBIE W KBaJpaTHBIE YPABHEHUS, YPABHEHHUs, CBOIAIINAECA K HUM, IIPOCTEH-
1IMe IpoOHO-pallMOHANIbHBIE YPAaBHEHHUS.

- Pemiath cucTeMbl ABYX JMHEMHBIX YPaBHEHWM C IBYMs IE€PEMEH HBIMU U CHCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SABJISICTCS JIMHEUHBIM.

- Pematp TekcToBbIE 331auM AreOpanyeckuM CIIOCOOOM € IMOMOIIbIO COCTaBJIEHUS ypaBHe-
HUsI WM CUCTEMBI JIByX YPABHEHMH C IBYMs IEPEMEHHBIMH.

- [IpoBoauTh IpOCTENIINE UCCIENOBAHUS YPABHEHUNM M CUCTEM YpPaBHEHM, B T.4. C IIPUMeE-
HEHHEM rpauYecKux NpeACTaBIeHUH (YCTaHaBIMBAaTh, UMEET JIU yPaBHEHUE WIIM CUCTEMa ypaB-
HEHM pelleHus, eClIM UMEET, TO CKOJIbKO, U TIp.).

- Pemiath nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pEIlIEHUE Hepa-
BEHCTB Ha YMCJIOBOM NPAMOMH, 3aIIMCBIBATH PELIEHUE C TIOMOLIBIO CUMBOJIOB.

- Pemiate cucreMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaapaT-
HOE HEpaBEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3alKChIBATh
pEIIECHNE C IIOMOIUBIO CUMBOJIOB.

- Mcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHbIX 3a1a4.

DOyHKIUHA

- PacrioznaBath (hyHKIIMU M3Y4YEeHHBIX BUJIOB. [loKa3bIBaTh cCXeMaTHUECKH PACIIOIOKEHHUE Ha
KOOP/IMHATHOM TIOCKOCTH rpadukoB (YHKIMIA BUga: y = kx, y =kx + b, y=k/x, y=ax’ + bx + ¢, y
=x", y=\x, y= [x| B 3aBHCHMOCTH OT 3HaUeHNUIT KOAPDHUIIMEHTOB; ONUCHIBATH CBOMCTBA ()DYHKIIUIA.

- Ctpours U u300paXkaTh CXEMaTHYECKU TpauKU KBaIpaTHUHBIX (YHKLUH, ONMHUCHIBATH
CBOMCTBA KBaI[iZ:quHLIX (GbyHKIUHI M0 uX rpaduxam.

- Pacnio3HaBaTh KBajpaTU4yHyl (QYHKIUIO 1O (popMyie, TPUBOAUTH NMPUMEPHI KBaJpaTHy-
HBIX (YHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

ApudmMernyeckasi M reomeTpu4YecKasi Iporpeccuu

- Pacnio3HaBath apudMeTHuecKyo ¥ Te€OMEeTPHUECKYI0 MPOTPEcCHU MPU pas3HBIX crocobax
3a/laHusl.

- BBIMONHATE BBIUMCIIEHUS C UCTIOIB30BaHUEM (HOPMYIT 1-TO YieHa apu(pMETUYECKON U Teo-
METPUYECKON IPOrPECCHM, CYMMBI IIEPBBIX 71 YJICHOB.

- 300paskaTh 4iieHbl OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIUHATHON TIOCKOCTH.

- Pemrate 3amaum, CBsI3aHHBIE C YHMCIOBBIMU IIOCIEA0BATENBHOCTAMHU, B T.4. 3a/1a4d U3 pe-
aJIbHOM KM3HHU (C MCIOIB30BAHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOIOTHUH).
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 KJIACC (ue menee 102 u.)

Ne Ha3zBanme OcHoBHOe OcHOBHBIE BU/IbI DJIeKTPOHHbBIE
n/n pasnesa (TemMbl) cojepkaHue AeITeJIbHOCTH 00y4arouXCs (undgposBbie)
(4MCJ10 YacoB) o0pa3oBaTte/ibHbIE
pecypcsl
Yucaa [lonaTue panmMoHANIBHOTO 4YHUCIIA. Cucmemamusuposams u obocawams 3uanusi 00 | https://uchi.ru
U BbIYMCJICHUS. ApudmeTrnueckue IEHCTBUS C paly- | OOBIKHOBEHHBIX U JAECATUYHBIX APOOSX. https://www.yaklas
PanuonanbHble OHaIbHBIMH unciamMu. CpaBHEHHE, Cpasnusamo u ynopsioouueams ApooH, peodpazo- | s.ru
1 () ] yIOPSAOYMBAaHUE PALMOHAIBHBIX YW- | BbIBas MpPH HEOOXOIUMOCTH JAecATHYHbIe apoOu B | https://educont.ru
(254.) cell. OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B JIECATUYHBIE, B

Crenenb ¢ HaTypalbHBIM ITOKa3a-
TCIEM.

Penienre OCHOBHBIX 3adad Ha
JpoOu, MPOIIEHTHI U3 PeATbHOM MpaK-
THKH.

[Ipu3Hakyn nenuMocTH, pasnoxke-
HUSI Ha MHOXUTEIM HATypaJbHbIX
qHCeII.

Peanbapie 3aBucumoctu. Ilpsmas
1 oOpaTHasi IPOMOPIIMOHAIBHOCTH.

YaCTHOCTH B OECKOHEUHYIO IECATHUHYIO JpOOb.

Ilpumenamos pasznoobpasuvie cnocodvl u npuémol
8bIUUCTIEHUS 3HAYEHULl OPOOHBIX GbIpAdiCeHUli, COIep-
Kammx OOBIKHOBEHHBIE W JIECSITUYHBIE JIPOOH: 3amMe-
HATh MPU HEOOXOIUMOCTH JAECATUYHYIO APOOb OOBIK-
HOBEHHOW U OOBIKHOBEHHYIO JECSITHUYHOM, MPUBOAUTH
BbIpaXeHUE K (popme, Haubosee ya00HOM A BbIUMC-
JIeHu#, TpeoOpazoBbIBaTh JPOOHBIE BBIPAKEHUS Ha
YMHOXXEHUE M JeJeHHE NEeCATUYHBIX ApoOel K aei-
CTBHSIM C IIETTBIMHU YUCIIAMHU.

IIpusooums uucnosvie u OykeHHvle nNpuMepsbl CTe-
MEHN C HaTypaJlbHBIM TOKa3aTeseM, OOBSCHsSI 3Hade-
HUSI OCHOBAHUS CTENEHM U TOKa3aTels CTeNeHU, HaXo-
JIMTh 3HAYEHUs cTerneHed Buma d' (a - Mo0oe paruo-
HAJIBHOE YMCJIO, 11 - HATYPaJIbHOE YHUCIIO).

Tlonumame cMBICT 3amucy OOJBIINX YHCET C TOMO-
IIbIO IECATHUYHBIX ApoOei u creneHel uucna 10, npu-
MeHsAmMb UX B PEATbHBIX CUTYalLlUsX.

Ipumensimy PU3HAKU JETUMOCTH, Pa3I0XKEeHUs Ha
MHOKHUTEH HATYPaJIbHBIX YHCE.

Pewamv 3a0auu Ha 4acTH, NPOLEHTHI, IPONOPLUH,
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Ha HaxOoXJeHue Apolu (IIpOIeHTa) OT BEIUYUHBI U Be-
JUYUHBI 110 €€ npoOu (MpoIeHTy), Apodu (MpoIeHTa),
KOTOPBIH COCTaBIISIET OJIHA BETMYMHA OT IPYTOi.

Ilpusooums, pazdoupame, oyenusamv PazIUYHbIC
peLIeHHs], 3aITUCH PEILICHUH TEKCTOBBIX 3a/1a4.

Pacnosnasams u 06vsacHamb, oNMpasich Ha OIpee-
JICHUs, TIPSIMO MPOIIOPIIMOHANIBHBIE U 00OPAaTHO MPOIIOP-
LMOHAJIbHBIE 3aBUCUMOCTH MEXIYy BEIUYHMHAMH; MPH-
BOJUTH TMPUMEPHI ITHX 3aBUCHUMOCTEH M3 PEaTbHOTrO
MHpa, U3 IPYTUX y4EOHBIX MPEAMETOB.

Pewamv TpaKTUKO-OPHEHTUPOBAHHBIE 3aJaudl Ha
po0Ou, MPOLIEHTHI, MPSAMYIO U OOpaTHYIO MPOMOPIHO-
HAJIBHOCTH, TIPOTIOPITUH

Anredpanyeckue
BbIpaKeHUsI
(27 4.)

byksennsie Bblpaxkenus. llepe-
MeHHbIE. [lonycTuMbIE 3HAUYEHUS Iie-
peMeHHbIX. DOpMyJIbI.

[IpeobpazoBanme OYKBEHHBIX BBbI-
paKeHUM, PacKphITHE CKOOOK U TpHU-
BeJICHUE TTOJ00HBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HaTypalb-
HBIM T10Ka3aTeJIEM.

MHuorounensl. CloxeHue, BbIYH-
TaHUE, YMHOXXEHHE MHOTOYJIEHOB.
DopMynbl COKPALIEHHOIO YMHOXeE-
Husl. Pa3nokeHue MHOTOWIEHOB Ha
MHOXHUTEIN

Osnademsv anredpandeckoil TEPMUHOIOTHEH U CUM-
BOJIUKOM, npumensams €€ B MPOLIECCEe OCBOCHHS Y4eOHO-
ro Marepuaa.

Haxooums 3HaueHuss OyKBEHHBIX BBIPDAKEHUN IPU
3aJJaHHbIX 3HAYEHUAX OYKB; BBIMOJHATH BBIYMCICHUS
o ¢popmymnam.

Buinonnams npeobpazoBaHMs LEIOT0 BBIPAKEHUS B
MHOTOYJIEH NMPUBEACHUEM IMOJOOHBIX ClIaraeéMbIX, pac-
KPBITHEM CKOOOK.

Buvinonnams yMHOXKEHUE OJHOWIEHA Ha MHOTOWJIEH
U MHOTOUWIEHAa Ha MHOTOYJICH, npumeHams (OPMYIbI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocywecmenams  pa3iloKEHWE MHOTOYJIEHOB Ha
MHOXKUTEIH TYTEM BBIHECEHMsS] 3a CKOOKM O0OIero
MHOYKUTES, TPUMEHEHHsI (POPMYJIbl pa3HOCTH KBajpa-
TOB, (POPMYJ COKPAIIEHHOIO YMHOKEHHUS.

Ilpumensams TnpeoOpa3oBaHUE MHOTOUYJIEHOB JUIS
pelleHrs pa3IUYHbIX 33/1a4 U3 MaTeMaTHKH, CMEKHbIX
MIPEIMETOB, U3 PeaTbHON MPAKTUKU.

3uaxomumucs ¢ ucmopuel pa3BUTHI MaTEMAaTHKU

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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YpaBHeHus
U HepaBeHCTBA
(20 u.)

YpaBHeHue, npaBuiia Mpeodpaszo-
BaHUsl YpaBHEHHUS, PaBHO CHIJIbHOCTb
YpaBHEHUM.

JluneitHoe ypaBHEHHE C OJHOM
IIEPEMEHHOM, PEUICHHE JIMHEUHBIX
ypaBHeHUH. Pemenue 3amad ¢ nomo-
LIBI0 YPABHEHU.

JluneitHoe ypaBHEHHE C JBYMs
nepeMeHHbIMH U ero rpaduk. Cucre-
Ma JBYX JIMHEHHBIX YpaBHEHUU C
JIBYMsl TIepeMeHHbIMU. Perienue cu-
CTEeM YpaBHEHHI CIOCOOOM MOJCTa-
HOBKH M CIIOCOOOM CIIOKEHUS

Pewams nuHEWHOE ypaBHEHHE C OJHOW IIEPEMEH-
HOW, npumensisa npaguna rnepexoja oT UCXOJHOIO ypaB-
HEHHUS K paBHOCHJIBHOMY €My 0oJiee IIPOoCcTOro BUAA.

IIposepamy, sBNsETCA T KOHKPETHOE YUCIO KOP-
HEM ypaBHEHUS.

Iloobupame npumepwvr Tiap 4ucell, sIBIAIOLUXCSA pe-
LIEHUEM JIMHEHHOI0 ypaBHEHHUS C JIByMs IIEPEMEHHBI-
MHU.

Cmpoums B KOOPJMHATHOW IJIOCKOCTU rpaduk Ju-
HEIHOro ypaBHEHHUS C JBYyMs NEPEMEHHBIMH; I10JIb3Y-
ACh Tpa(uKOM, npueoOuUms npumepsl pelieHns: ypaBHe-
HUS.

Haxooumv pewenue cucreMbl JBYyX JHHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMHU.

Cocmasnams u pewams ypaBHEHUE WM CUCTEMY
YPaBHEHMI 1O YCIOBHIO 33Jjaud, HHTEPIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3a/layMl MOJYYEHHBIH pe-
3yJbTAT.

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru

Koopannarsi
U rpagukH.
DOyHKIUHA
(24 4.)

Koopnuaata TOukM Ha MpsIMOM.
Yucnossle mpoMexyTku. PaccrosiHue
MEXJy JIByMsl TOYKAMU KOOpJUHAT-
HOM IIPSIMOM.

[IpsmoyronpHas cucrema KoOOp-
JUHAT Ha TuIocKoCTH. [Ipumeps! rpa-
¢ukoB, 3amaHHBIX Qopmynamu. Yte-
HHUE Tpa(UKOB peasbHBIX 3aBHCHMO-
CTEH.

[lonarue  ¢ynkumu. ['padux
¢byuknun. CpoiictBa ¢GyHkuuil. Jlu-
HeiHas Qynkuus. [loctpoenue rpa-
¢uka nuHerHoN Qynkuuu. I'paduk
bynkumn y =1x I

Ommeuams 6 KOOPOUHAMHOU NIOCKOCMYU TOYKH T10
3aJJaHHbIM KOOpPJIUHATaM; CTPOUTH I'padUKU HECIOXK-
HBIX 3aBUCUMOCTEH, 3aJaHHBIX (pOpMyIamH, B TOM YHC-
JIe ¢ IOMOIIBIO IIU(PPOBBIX JTA00PATOPHIA.

Ipumensamo, uzyuams npeumywjecmea, uHmepnpe-
muposéams TpahUUecKHil crocod MpencTaBlIeHUs U
aHaJIn3a pa3Hoo0pa3HON KU3HEHHOW HH(POPMALIUH.

Ocsausams TOHATHE (QYHKIUHU, OBJaJeBaTh (PYHK-
MOHAJIBHON TEPMHUHOJIOTHEN.

Pacnosnasamv nunelinyro ¢yHkuuioo y = kx + b,
onucvigams €€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4YECHMI
k03¢ HUIMEeHTOB k U b.

Cmpoumbs epagpuxu MTUHEHHON QyHKINU, QYHKIUU

y =Rl

Hcnonvzosamsv yughposwvie pecypcwi U1sl TOCTPOEHUS
rpaduKoB PYHKITUI U U3yYEHHS UX CBOMCTB.

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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IIpusooumsv npumepvl TUHEHHBIX 3aBUCUMOCTEN B
pealIbHBIX MpoLeccax U SBICHUIX

IloBTOpEHUE [loBTOpEHNE OCHOBHBIX MOHSITHI Buibupamos, npumensmo oyenusames cnocobwi cpas- | https://uchi.ru
U 00001IeHue U METOJIOB Kypca 7 Kiiacca, 0000IIe- | HeHHUs YMCell, BRIYMCICHUH, Ipeodpa3oBanuii Beipaxe- | https://www.yaklas
(6 4.) HUE 3HAHUI HUM, pEIICHNUs] YPAaBHEHUII. s.ru

Ocywecmensams  camMoKoOHmponb — BBIIONHSIEMBbIX | https://educont.ru
JICUCTBUIA M CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHUH,
peoOpa3oBaHUi, TOCTPOCHUH.

Pewamv 3a0auu w3 peanbHON XU3HU, NPUMEHAMb
Mamemamuyeckue 3HaHus s PeLIeHUs 3a1a4 U3 Jpy-
TUX MPEIMETOB.

Pewamv mexcmosvie 3adauu, cpasnusams, 6b16U-
pams cnocodwvl pelieHus 3a1a9u
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8 KJIACC (ue menee 102 u.)

No Ha3Banue OcHoBHOE OcHOBHbBIE BH/IbI DJIeKTPOHHbBIE
n/n pazaeJia (TemMbl) coaepkaHue AeSITeIbHOCTH 00y4aroIMXCH (undposBbie)
(UMCJ10 YacoB) o0pa3oBaTte/ibHbIE
pecypcsbl
Yucaa KBagparHblii KOpeHb M3 4YHUCIHA. Dopmynuposams onpedeierue KBAAPaTHOTO KOpHs | https://uchi.ru

U BBIYHMCJICHUS.
KBaapaTtHbie KOpHH
(15 4.)

[TonsiTne 06 MpparMoOHATHLHOM YHCIIE.
JecsTnunbie TPUOIMIKEHUS HppaId-
OHAIIBHBIX uYHcel. JIeHCTBUTCIbHbBIC
yucia. CpaBHEHUE J1EWCTBUTEIIBHBIX
gyucen. ApudMeTHUecKuil KBaJpar-
HBII KOPEHb.

YpaBHeHnE BUIA x* = a. CpoiicTBa
apuMeTUYECKNX KBAJAPATHBIX KOp-
Hel. [IpeoOpa3oBaHne YUCIOBBIX BbI-
paXxeHuM, coaepkKalnx KBaJpaTHHIC
KOpHU

U3 YucIa, apu(pMeTuyecKoro KBaapaTHOro KOpHsI.

Ilpumensamoy onepanvio MU3BICYCHHUS KBaJIPATHOTO
KOPHS U3 YHCIIA, UCHONb3YS NPU HEOOXO0OUMOCMU KaJlb-
KYAmop.

Oyenusamsv KBaJIpaTHbIE KOPHH IIEJIBIMH YHCIAMU U
JECATUYHBIMH IPOOSIMHU.

CpasHusamos u ynopsoouusams pPalUOHAIBHBIE WU
HWppalMOHANIbHBIE YKCIIA, 3alMCAHHBIE C TOMOIIBIO
KBaJIpaTHBIX KOPHEH.

Hccenedosams ypaBHEHHE X° = d, HAXOUTh TOUHbIC
Y TpuOIKEHHBIE KOpHH 11pH a > ().

Uccneoosams ceoticmea KBaJpaTHBIX KOPHEHU, MPo-
BOJSl YMCIIOBBIE SKCHEPUMEHTBI C MCIOJIb30BaHUEM
KaJIbKYJIs- TOpa (KOMITBIOTEPA).

Jlokazvieams ceoticmeéa apupMeTHIeCKUX KBaJpat-
HBIX KOPHEH; MPUMEHATh UX JJIsi MPeoOpa3oBaHUs BbI-
paxXxeHuM.

Buvinonnams npeobpazosanusi BBIpaXKEHUH, COAep-
KaIllUX KBaJpaTHbIE KOPHU. BeIpakaTh MepeMeHHbIE U3
TEOMETPUUYECKHUX U (PU3UIECKUX (POPMYIL.

Buviuucnams  3nauenusi BBIpRXEHUH, COAEpKAIIUX
KBaJ[paTHbIE KOPHH, HMCIOJIb3YsI MPH HEOOXOIUMOCTH
KaIbKYJISITOP.

Hcnonvzoeams B X07e pelieHUs 3a1ad dJeMeHTap-
HBbIC TIPEJICTABJICHUS, CBS3aHHBIE C TPUOTKEHHBIMU
3HAYEHUSIMU BEJIMYHUH.

3Hakomumucs ¢ ucmopuetl pa3BUTUS MATEMATHKU

https://www.yaklas
s.ru
https://educont.ru
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Yucaa

M BLIYHCJICHUS.
CreneHnnb

C IeJbIM
noKa3arTeJjieM
(7 4.)

CreneHp ¢ IEIBIM IIOKa3aTelIeM.
CranjapTHas 3anuch 4yucia. Pazme-
pbl OOBEKTOB OKPYKAIOIIETO MHUPA
(OT BJMeMEHTapHBIX YacTHIl O KOC-
MUYECKHX OOBEKTOB), JIUTEILHOCTH
MIPOIIECCOB B OKpYKAIOIIEM MHUpPE.
CBOMCTBa CTCIICHHU C IICNIBIM IIOKa3a-
TelneM

Dopmynuposams onpeoenenue CTENEHU C LEIbIM
MOKa3aTesieM.

Ilpeocmasnsame 3anuce OONBIINX M MAIBIX YHCET B
CTaH/IapTHOM BHUJIE.

CpasHusams 4ucia U BEIIMYUHBI, 3aITMCAHHBIE C HC-
MoJp30BaHueM cternenu 10.

Ucnonvzoeame 3anuco 4ucen B CTaHJIAPTHOM BHJIE
JUISL BBIPQKEHHUSI Pa3MEpoB OOBEKTOB, ATUTEILHOCTH
MIPOIIECCOB B OKPYXkKAIOIIEM MUPE.

Dopmynuposamn, 3anucvléams 6 CUMBOIUYECKOU
Gopme u urnocmpuposams npumMepamu CBOWCTBA CTe-
TIEHU C LIETBIM [TOKa3aTeJIeM.

Ilpumenamo ceoticmeéa CTENEHU I MPeoOpa3oBa-
HUS BBIPOKEHUH, COJIEPKAIIMX CTENEHH C IIeNIbIM TOKa-
3aTelieM.

Buinonnams Oeticmeus ¢ 4yucnaMmu, 3alMCaHHBIME B
CTaH/IaPTHOM BHUje (YMHOXCHHUE, JCIICHUE, BO3BEACHHE
B CTETICHb)

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

Auaredpanyeckue
BbIPAKeHUsI.
KBaaparuwbiii
TPéx4iIeH

Su)

KBagparubiii TpéxuneH. Pasnoxe-
HUE KBaJpaTHOTO TpEXWIeHa Ha
MHOXUTEIN

Pacnoznasams kBaapaTHBIA TPEXUJIEH, YCTAHABIIU-
BaTh BO3MOKHOCTb €T0 Pa3JI0KEHUS Ha MHOXKHUTEIIH.

Packnaovieamv na mHodcumenu KBaJpaTHBIA TPEX-
YJIEH C HEOTPULIATEIbHBIM JUCKPUMHUHAHTOM

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

Auredpanyeckue
BbIPAKeHUSI.
Anredpanueckast
ApooL

(154.)

Anrebpandeckas 1apoOb. Jlomy-
CTHMBbIC 3HAYCHUS NTEPEMEHHBIX, BXO-
JAIInX B aﬂre6pa1/1qec1<ne BbIpaxe-
Hus. OCHOBHOE CBOWCTBO anreOpawu-
yeckoi apoou. CokpareHue apooeit.

CroxeHue, BBIYMTAHHE, YMHO-
KCHHE W JIeTICHHE ajreOpandecKux
npobeii. IlpeoOpa3zoBanue BbIpaxe-
HUH, coJepXkammx aireOpandecKue
npodu

3anucvieame anredOpandecKre BEIPAKECHUSI.

Haxooums o0nacth omnpeaeneHus palloHAIBHOTO
BBIpAKECHUSI.

Buvinonnams 4UCIOBBIE MOJCTAHOBKU M BBIYUCIATH
3Ha4eHHe JpoOHu, B TOM YHUCIE C TIOMOIIBIO KaJbKYJIsi-
TOpA.

Dopmynruposams OCHOBHOE CBOMCTBO anreOpande-
CKOM JIpoOM M TMPHUMEHATH €ro s MpeoOpa3oBaHMS
TpoOei.

Buinonnams Oeticmeus ¢ anreOpandecKUMU JIpoOsi-
MHU.

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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Ipumensmv npeobpazoéanusi BBIPAKEHUH IS pe-
LIeHUS 3a/1a4.

Buvipasicame nepemennvie n3 dopmyn (pusmueckux,
TreOMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIIHH)

YpaBHeHnust KBanparnoe ypaBuenue. Henoi- Pacnosnasams kBafpaTHbIe ypaBHEHHUS. https://uchi.ru
U HEpPaBEeHCTBA. HOE KBaJpaTHOE ypaBHeHHE. DopMmy- 3anucvieamv gopmyny KOpHEH KBaapaTHOTO ypas- | https://www.yaklas
KBanpartHbie Ja KOpHEW KBaJpaTHOIO ypaBHEHMS. | HEHMsI; pellaTh KBaJpaTHbIE YPABHEHMs - IOJHBIE U | S.IU
YPABHEHHUA Teopema Buera. HEIIOJIHBIE. https://educont.ru
(15 4.) Pemienne ypaBHEHMI, CBOISIIMX- Ilposooumsv npocmetiuiue ucciredoganusi KBaapar-
csi K kBagpatHeiM. [lpocreiimme | HBIX ypaBHEHUH.
JIpOOHO-paMOHAIbHBIE YPaBHEHUSI. Pewamyv ypasnenus, cBondumecs: K KBaApaTHbIM, C
Pemenrie TEKCTOBBIX 3a7ay C IMO- | IOMOMIbIO MPe0Opa30BaHUI U 3aMEHON TIEPEMEHHOM.
MOILBIO KBAJPAaTHBIX ypaBHEHUN Habniooams u ananuzuposams CBSI3b MEXIY KOp-
HSMU 1 KO3(PPHUIHEHTaMH KBaJJPaTHOTO YPaBHEHUSI.
@opmynuposams Teopemy Buera, a taxke oOpat-
HYIO T€OpEMY, MPUMEHSATh 3TU TEOPEMBI JIJIsl PEIICHUS
3a1au.
Pewams mexcmoesvle 3a0auu anredpanyeckuM Cro-
coOOM: MepexoauTh OT CIOBECHOH (OPMYIHPOBKH
yCIIOBHUS 3a/lauMl K anredpandeckoil MojAenu MyTéM co-
CTaBJICHUS YpaBHEHMS; PEIIaTh COCTABIECHHOE ypaBHE-
HUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3uaxomumucs ¢ ucmopueli pa3BUTHs aIreOpbl
YpaBuenus JIuneliHoe ypaBHEHHE C JABYMs Pacnosnasams nuHeliHble ypaBHEHHs ¢ AByMs me- | https://uchi.ru
U HEepaBeHCTBA. MEepEMEHHBIMH, €r0 TpaduK, MpUMe- | PEeMEHHBIMH. https://www.yaklas
Cucrembl pbl pelIeHUs] YpaBHEHMHA B LEJIbIX Cmpoums TpaduKu TUHEHHBIX YpaBHEHHI, B TOM | S.ru
ypaBHeHUii qucax. YUCJIe UCTIONB3YS ITU(PPOBBIE PECYPCHI. https://educont.ru
(13 4.) Pemenue cucrem 1ByX JMHEHHBIX Paznuyams  mapannenbHble M IEPECEKAIOLINECS

YPAaBHEHUN C JABYMS NEPEMEHHBIMM.
[IpuMepsl pelieHuss CHUCTEM HEIU-
HEUHBIX YpPaBHEHWMM C IByMs Iiepe-
MEHHBIMHU.

I'paduueckas MHTEPIIPETALINS
YPaBHEHHs C ABYMs NIEPEMECHHBIMU U

MpsIMbIE TIO UX YPABHEHUSIM.
Pewamy cucteMbl IBYyX JMHEHWHBIX YpPaBHEHMH C
JBYMsI IEPEMEHHBIMU NIOJICTAHOBKOM U CIIOKEHUEM.
Pewamu nipocTeiiime cUCTEMBI, B KOTOPBIX OJTHO U3
YPaBHEHUU He SIBIIACTCS JINHEUHBIM.
Ilpusooums 2paguueckyro unmepnpemayuro perie-
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CHCTEM YpaBHEHUH C JAByMs INiepe-
MEHHBIMU.

Pemienne TekCTOBBIX 3aad ¢ IO-
MOIIIbIO CUCTEM YpaBHEHUM

HUS ypaBHEHUS C JBYMS MEPEMEHHBIMU U CHCTEM
yYpaBHEHUH C IBYMS TIEPEMEHHBIMH.

Pewams mexcmogvle 3a0auu anreOpandecKuM CIIo-
coboM

YpaBHeHus

H HEPaBeHCTBA.
HepaBencrBa
(12 4.)

YucnoBble HEpaBeHCTBA M HX
CBOMCTBA.

HepaBenctBo ¢ oaHONM mnepeMeH-
HOHU. JIuHeliHble HEpaBEHCTBA C OJI-
HOI nepeMeHHO U ux peuienue. Cu-
CTEMbI JIMHEHHBIX HEPABEHCTB C OJI-
HOM MEePEeMEHHOMN U UX pEeIlICHUE.

N3o00pakeHue pemeHus TuHenHO-
ro HEpaBEHCTBA U UX CUCTEM Ha YHC-
JIOBOM MpAMOU

Dopmynuposamsv c60liCmMEa YNUCIOBBIX HEPABEHCTB,
MJUTFOCTPUPOBATH UX HA KOOPAMHATHOW MPSAMOMU, JOKa-
3bIBaTh aNreOpanyecKH.

IIpumensamu ceoticmeéa HEPABEHCTB B XOJE PEILICHUS
3a1a4.

Pewams nuHeliHbIE HEPABEHCTBA C OJHOW IEPEMEH-
HOM, M300pakaTh pellleHHe HEpaBeHCTBA HA YMCIOBOMN
HIPSIMOM.

Pewamsb cucteMpl JIMHEHHBIX HEPaBEHCTB, U300pa-
KaTb pElIEHWE CHUCTEMbl HEPAaBEHCTB Ha YUCIOBOMU
MPSMOit

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

DyHKUHH.
OcHoBHBIE
NOHATHS

(5 4.)

[Tonsstue  ¢ynkuuun.  OOnacThb
OTpeNieNIeHusT U MHOYKECTBO 3Haue-
Huit ¢yakuuu. CrocoObl 3a1aHud
byHKLIU.

I'pajpux  ¢ynkuu. CpoiicTBa
¢GyHKIMH, UX OTOOpaKeHHe Ha Tpa-
buke

Hcnonvszoeams (QYHKIMOHANBHYIO MEPMUHONOSUIO
U CUMBOIUKY.

Buiyucnamos snauenus GyHKIMM, 3aaHHBIX QOpMY-
JamMu (pA HEOOXOJMMOCTH HCIOJIb30BaTh KaJIbKYJIs-
TOD); cocmasnsimes madauysl 3HaveHutl yHKIUN.

Cmpoumbs no moukam epaghuxu GyHKIUH.

Onucvieamsv ceolicmeéa QyHKIIMM Ha OCHOBE €€ rpa-
(u4eckoro npecTaBICHUs.

HUcnonvzosamsv (DyHKUNOHAIBHYIO MEPMUHONIO2UIO
U CUMBOTUKY.

Hccneoosams mipuMepsl TpaduKOB, OTPAKAFOIINX
peabHbIe TPOLIECCH U SIBJICHHUS.

Ilpusooumsv npumepsvr MPOIECCOB U SIBIICHUU C 3a-
JTAaHHBIMU CBOMCTBAMH.

HUcnonvzosams KomnvlomepHvle npozpammvl s
nocTpoeHust TpaduKoB (YHKIMA M HU3yYeHHsS UX
CBOMWCTB

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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DOyHKIHH. UreHne M MOCTpoeHHE TpaduKOB Haxooums ¢ nomowwio epagpuxa Qynkumm 3Have- | https://uchi.ru
YucnoBble ¢byuknuii.  [Ipumepbl  rpaduKoB | HUE€ OJHOM M3 pacCMaTPUBAEMBIX BEJIMYMH 10 3Hade- | https://www.yaklas
pynxknun GYHKIHMH, OTpaKkalmUX peaabHbIC | HUIO IPYTOH. s.ru
9 u) IIPOLIECCHI. B HecnoxHBIX ciydasx esipascams ¢opmynou 3a- | https://educont.ru
OYHKIWK, OMUCBHIBAIOIINE TMPS- | GUCUMOCHIL MEXKITY BEIIMUUHAMH.
MyI0 U OOpaTHyK MHpPONOPIUOHATb- Onucvieams XapakTep U3MEHEHUS OJTHOW BEIMYUHBI
HBIC 3aBUCHMOCTH, UX TPaQUKH. B 3A8UCUMOCTNU OM U3MEHEHUsl OPY20l.
['unepOomna. Pacnosnasame BUIIbI H3ydaeMbIX (YHKIIAN.
['paduk GyHKIHA Y = x°. Ilokazvlieams cxemamuuecku TOJIOKEHUE Ha KOOP-
OYHKIHH y = X7, , Y = X, JIMHATHOI TUIOCKOCTH TpauKoB ByHKIHIT BHAA: y = X7,
y =y =}l y=x,y =Nxy =}
rpadguyueckoe pelieHue ypaBHe- Hcnonvzoeamo @yHKYUuoHanbHO-2papuueckue
HUH ¥ CHCTEM YpaBHCHHM npedcmasieHus JUIsl PELIEHUs U HUCCIEN0BAaHUS YypaB-
HEHUH U CUCTEM ypaBHEHUH.
Ipumenamo yugposvie pecypcvl sl TOCTPOEHUS
rpadukoB GpyHKINN
IloBTOpPEHME [ToBTOpEeHHE OCHOBHBIX MOHSITHI Buibupams,  npumensams, oyenusams  cnocoowi | https://uchi.ru

H 00001IIeHIEe
(6 4.)

U METOJIOB KypcOoB 7 W 8 KIIaccoB,
00001IeHNE 3HAHNI

CpaBHEHMsI 4HCeJ, BBIUUCIEHHUH, peoOpa3oBaHUil BbI-
pa’XE€HH, pEeIICHUSI YPABHEHUM.

Ocywecmenamo CAMOKOHMPOb  BBIIOJIHAEMBIX
JEUCTBHM M CAMOIIPOBEPKY pPE3yJIbTaTa BBIYMCICHUN,
peoOpa3oBaHui, MOCTPOEHU.

Pewamv 3a0auu u3 peanvHol JHCU3HU, NPUMEHAMb
MaTeMaTUYeCKUE 3HAHUA Ul pelIeHUs 3a1ad U3 Apy-
TUX NPEIMETOB.

Pewams mexcmoevie 3adauu, cpasHueamo, 6vlOU-
pams cnocodOvl pellieHus 3a/1a41

https://www.yaklas
s.ru
https://educont.ru
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9 KJIACC (ue menee 99 u4.)

Ne HaszBanue OcHoBHoOE OcHOBHBIE BUABI DJIeKTPOHHbIE
n/n pa3neJa (TemMbl) coJepxaHue AesITeJIbHOCTH 00y4aroIMuXCcs (undposbie)
(umcy10 yacon) oOpa3oBaTe/ibHbIE
pecypchl
Yucaa PanmonaneHpie 4ymclia, uUppammo- Pazseusame npeocmaenenuss o yucnax: or MHOXe- | https://uchi.ru
M BLIYHCJICHUS. HaJIbHBIC YUCIIa, KOHEUHBbIE M OECKO- | CTBAa HATYpaJIbHBIX YHCEN 0 MHOXKECTBa JelcTBUTeNb- | https://www.yaklas
JeiicTBUTEIbHBIE HEYHBIC IECATUYHBIE IPOOH. HBIX YUCEIL. s.ru
qucJjaa MHO€eCTBO HEUCTBUTENLHBIX YH- O3naxomumscsi ¢ BO3MOXKHOCTBIO TIpencTasiieHus | https://educont.ru
9u) CeJI; ICWCTBUTEBHBIC YHCIIA KaK Oec- | TeHCTBUTEIBHOTO YUCIIa KaK OECKOHEYHON JIECATHIHON

KOHEYHBIE JIECATUUHBIE IPOOH.

B3anMHO OJHO3HAYHOE COOTBET-
CTBHUE MEXJIY MHOYKECTBOM JIEUCTBU-
TEJIbHBIX YMCEIT U MHOKECTBOM TOUYEK
KOOPJIMHATHOM IIPSIMOIA.

CpaBHeHHE JEUCTBUTEIHHBIX YH-
cen, apudmMeTudyeckue IEHCTBUS C
JIEUCTBUTEIIbHBIMHU YU CIIAMHU.

[Tpubmmk€HHOE 3HAYEHUE BEIU-
YUHBI, TOYHOCTH MPUOTKEHHUS.

Oxkpyrnenue uncen. [lpukuaka u
OIICHKA PE3YJIbTATOB BHIUMCICHUN

Ipo0u, npumeHnsams NECATUYHBIC TPUOIIMKCHUS PAIIO-
HAJTbHBIX U UPPAITMOHATILHBIX YHCEI.

H306pasicams eACTBUTENBHBIC YHCIA TOYKAMH KO-
OpPJIMHATHOM IIPSIMOIA.

3anucvieamo, cpasHueamv u ynopsoouueams Iei-
CTBUTEIILHBIC YUCIIA.

Buvinonnams, coderasi ycTHbIE U MUCbMEHHBIE TIPUE-
MBI, apugmemuyeckue Oelcmsus ¢ PaHOHATLHBIMU
YHCIIAMU; HAX0O0UmMs 3HAUCHUS CTETNeHEH C 1eIbIMU T0-
Ka3aTellsIMUA U KOPHEH; GbluuC/isimb 3HAYCHHSI YUCITIOBBIX
BBIPAKCHUIA.

[TosydnTh TIpeaCcCTaBICHUE O 3HAYUMOCTH JICHCTBHU-
TENBHBIX YUCEN B MPAKTUYECKOW NEATETHHOCTH YeIIO-
BeEKa.

Ananuzuposamv u Oeiamv 66180061 O TOUHOCTH
MPUOIVKCHUS JIESHCTBUTEIILHOTO YHCIIA TIPH PEIICHUN
3a/ad.

Oxpyensimv  TEWCTBUTENBHBIC YHCIA, 6bINOJIHANMD
NPUKUOKY pe3yibmama BBIYUCICHUH, oyeHKY 3HaYCHHH
YHCIIOBBIX BBIPKEHHM.

3Hakomumucs ¢ ucmopuetl pa3BUTUS MATEMATHKU
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YpaBHeHust Jluneiinoe ypaBHeHue. Pemienue Ocesausams, 3anomuname u npumensms epaguue- | https://uchi.ru
U HEpPaABEHCTBA. YpaBHEHUN, CBOJSIIMXCS K JIMHEH- | cKue MemoOsl IPU PELICHUN ypaBHEHUH, HepaBeHCTB U | https://www.yaklas
YpaBHeHnust HBIM. UX CUCTEM. s.ru
¢ O/THOM KBagparHoe ypaBHeHue. Pemenue Pacnosnasams 1ienvie u ApoOHBIE ypaBHEHHUS. https://educont.ru
nepeMeHHOM YpaBHEHUH, CBOJALIMXCA K KBajapaT- Pewamv  nuneiinvie u xeadpammuvie ypasHeHus,
(14 4.) HbIM. bUKBasipaTHBIE ypaBHEHUS. ypaBHEHUS, CBOJSILIMECS K HUM, MPOCTEHUIINE APOOHO-
[Ipumepsl pelleHWs YpPaBHEHMM | PALlMOHAJIBHBIE YPABHECHMS.
TpeTheil U 4eTBEPTON CTEemeHel pas- Ilpeonazames BO3MOXKHBIE CIOCOOBI PEIIEHUS TEK-
JIO’)KEHUEM HAa MHOXKUTEIIH. CTOBBIX 3aJla4, 00CYXJ1aTh UX U pellaTh TEKCTOBBIC 3a-
Pemennie apoOHO-palMOHATBHBIX | AaYU Pa3HBIMU CIIOCOOAMHU.
YpaBHEHUH. 3naxomumuca ¢ ucmopueu pa3BUTUS MaTEMaTUKU
Pemenne TeKCTOBBIX 3adady ai-
reOpanvdeckiuM METOI0M
YpaBHeHus Jlunelinoe ypaBHEHHE C JABYMs Ocsausams u npumensimo NPUEMBI perieHus: cucte- | https://uchi.ru
U HepaBeHCTBA. NIEPEMEHHBIMH U €T0 IpauK. MBI JIBYX JMHEHHBIX YPaBHEHUH ¢ AByMs nepeMeHHbIMU | https://www.yaklas
Cucrembl Cucrema AByX IHMHEHHBIX ypaB- | U CUCTEMBI IBYX yYpaBHEHUH, B KOTOPBHIX OJHO ypaBHE- | S.ru
YPaBHeHMit HEHUIl ¢ ABYMs NEpPEeMEHHbIMU U €€ | HUE HE SIBJISETCS JTMHEHHbBIM. https://educont.ru
(14 4.) peuienue. Pemenue cucreM IBYX Hcnonvzoeamo (byHKIMOHATBHO-TpaduuecKue
YpaBHEHUH, OJHO U3 KOTOPBIX JIU- | IPEJCTABICHUS JJIsl PEIICHUs U UCCIIEJOBaHUs ypaBHE-
HEWHOE, a IPyroe - BTOPOM CTENEHU. | HUM U CUCTEM.
I'paduueckas uHTEpnperanus cu- Ananuzuposams mexcmel 3a0a4, peuiams UX anreo-
CTEMbl YpaBHEHUH C IByMsI IEpEMEH- | pAaUYECKHM CIIOCOOOM: nepexooums OT CIOBECHON
HbIMU. PeleHune TEKCTOBBIX 3ajad | QOPMYJIUPOBKH YCIOBUS 3aJaud K ainreOpanyeckoit
anreOpanyeckuM crocodom MOJIENIN IYTEM COCTABJIEHHUS CUCTEMBI YPaBHEHHM; pe-
uiams COCTaBJICHHYIO CUCTEMY YpaBHEHUI; unmepnpe-
Mmupoeams pe3ybTar.
3Hakomumucs ¢ ucmopueti pa3BUTHSI MATEMATHKH
YpaBHeHus YucnoBele HEpaBeHCTBA M HX Humams, 3anucviéams, nonumams, unmepnpemu- | https://uchi.ru
U HepaBeHCTBA. CBOIICTBa. poéams HEPABEHCTBA; HCIOJIB30BaTh CHUMBOJUKY H | https://www.yaklas
HepasencrBa JIuHeiliHble HEpaBEHCTBA C OAHOMN | TEPMHUHOJIOTHIO. s.ru
(16 u.) MePEMEHHON 1 UX peIIcHHE. Buinoausames npeobpa3oBaHus HEPABEHCTB, UCIONb- | https://educont.ru

CucreMbl JIMHEHHBIX HEPABEHCTB
C OJIHOM IEPEMEHHOM M UX PEIICHHUE.
KBanpaTHele HEpaBeHCTBA U HX

30BaTh JJIs IpeoOpa30BaHus CBOWCTBA YHCIIOBBIX Hepa-
BEHCTB.
Pacnosnasams vHENHbIE U KBaJpaTHbIE HEPaBEH-
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peleHue.

['padmyeckas uHTEpHIpeTalys He-
PaBEHCTB U CHUCTEM HEpa- BEHCTB C
JIBYMsI IEPEMEHHBIMU

CTBa.

Pewams nuHeiiHbIE HEPABEHCTBA, CUCTEMbI JIMHEW-
HBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAOIINX
KBaJ[paTHOE HEPABEHCTBO, M PEIIATh UX; 00CYiHcOamb
MOJTyYEHHBIEC PEIICHUSI.

H300pascams perieHue HEPaBEHCTBA M CHUCTEMBI
HEPABEHCTB Ha YUCJIOBOW MPSIMOU, 3anucvleams perie-
HHE C MIOMOIILI0 CUMBOJIOB.

Pewams xBanpaTHbIC HEPABEHCTBA, UCIOB3Ys I'pa-
(brueckue nmpeaCcTaBICHUS.

Ocsausams u npumensims HEPABEHCTBA TIPU pelie-
HUM Pa3IMYHBIX 3a7a4, B TOM YHCIEC TPAKTHUKO-
OPUEHTUPOBAHHBIX

DOyHKIUHA
(16 4.)

KBagpatuunas  ¢yHkuus, eé
rpa¢uk u cBoiicta. [lapabGomna, Ko-
OpAMHATHl BEPILUHBI MapaboiIbl, OCh
cuMMeTpun mapabosibl.  CTerneHHBIe
(GYHKLIMU ¢ HaTypaJbHBIMH IOKa3a-
Telns MU 2 U 3, uX rpadUuKud U CBOM-
CTBa.

I'paduku Qpynkumii: y = kx,

y=kx+b,y=k/x,y=ax2,

y=ax’, y=1x,y=|

Pacnosnasams BuAbl M3ydaeMbiXx (QYHKIUN; wiiio-
CMpuUpo8ams cxemMamuiecky, 00BACHAMb PACIONIONKE-
HUE Ha KOOPAMHATHOM TUIOCKOCTH TpapuKoB PyHKIUN
BI/I}la:y:kx,yzkx+b,y=k/x,yzaxz,y:ax3,

y=1x,y= [x| B 3aBECHMOCTH OT 3HauYCHUIT KOIPDHU-
[IUEHTOB; OMUCHIBATh X CBOICTBA.

Pacnosnasams xBampatuunyro (yHKIHIO 1O (op-
MyJIe.

IIpusooums npumepwvl KBapaTUIHbIX 3aBUCUMOCTEN
U3 peaybHOM KU3HU, (GU3UKH, TEOMETPHH.

Buisigniame u  0606wams  0cCOOEHHOCTH Trpaduka
KBAPATHIHON QYHKIMK y = ax” + bx + c.

Cmpoumbs u uzobpasxcams cxemamuyecku TpapuKu
KBaJIPATUYHBIX (DYHKIIMH, 3aaHHBIX (OPMYyJIaMU BHJIA
y=ax ,y:ax2+q,y:a(x+p) ,y:ax2+bx+c.

Ananuzuposamuv u NpUMeHAms C80UCMEa N3yICHHBIX
(GYHKIUH 1715 UX TOCTPOCHHUS, B TOM YHUCJIE C TTIOMOIIIBIO

1M (POBBIX PECYPCOB

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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YucaoBble
nocJjeso-
BaTeJbHOCTH
(15 4.)

[IoHATHE YMCIIOBOM 1OCIIENOBA-
TEJIbHOCTH.

3anaHue II0CJIEZI0BATEIbHOCTU
peKyppeHTHOU (opMysion u Gopmy-
JIOM n-TO YIEHA.

Apudmernudeckas U reoMmeTpuye-
ckasg mporpeccuu. Popmyisl n-ro
yjieHa apu(pMeTHUecKol U reomeTpu-
YECKOM IPOrPECCHM, CYMMBI IIEPBBIX
7l YJIEHOB.

N3ob6pakenune 4ieHOB apupmMeTH-
YEeCKOIl M reoMeTpHyYecKoil Imporpec-
CUH TOYKaMH HA KOOPAMHATHOU
IUIOCKOCTH.

JIMHENHBIN U KCITOHEHIIMAIbHbBIN
pocT.

CrnosxHbIe MPOLIEHTHI

Oceauseambs u npumeHsamsb NHAECKCHbIE 0003HAYECHNUS,
CmMpoums peuesvie 6blCKA3bl6AHUs C HUCIOJIb30BAHUEM
TEPMHUHOJIOTMH, CBSI3aHHOM C IIOHSATUEM IOCIEN0BA-
TEJIbHOCTH.

Ananusuposams GopMyily n-ro 4jieHa IOCIEIOBa-
TEJIBHOCTH WM PEKYPPEHTHYIO (GOPMYIY U BBIYUCIIATH
YJIEHBI TOCIIEAO0BATEIBHOCTEH, 3alaHHBIX ITUMU (op-
MyJIaMH.

Yemanaenueams  3axonomepnocms B TOCTPOEHUU
MIOCJIEI0BATEIIbHOCTH, €CJIM BBINMCAHbl IE€pPBbIE He-
CKOJIBKO €€ WICHOB.

Pacnosnasams apudmMeTnyeckyro M TreoMeTpHuye-
CKYIO TIPOTPECCHH MPHU Pa3HBIX CIIOCO0AX 3a/IaHusl.

Pewams 3amaun ¢ ucnonb3oBaHueM GoOpMyn n-ro
qjieHa apu(METHICCKOW M TeOMETPHYECKOH IMporpec-
CUH, CyMMBI IIEPBBIX 71 YICHOB.

H300padxxcame 4dneHsl MOCIEIOBATENILHOCTH TOYKa-
MU Ha KOOPJAMHATHOU MJIOCKOCTH.

Paccmampueamov npumepst npoyeccos u senenui 3
peanbHOM JKWU3HH, WUIIOCTPUPYIONIUE W3MEHEHHUE B
apudMeTHuyecKoi mporpeccuu, B reOMETPHUUECKOM Mpo-
rpeccuu; u300paxarb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpadu4ecKu.

Pewams 3a0auu, cBS3aHHBIE C YUCIIOBBIMU I1OCIIE-
JIOBATENIbHOCTSIMU, B TOM YHCIIE 337a4d U3 pPEabHOU
KU3HU C MCIOJIb30BAaHUEM NHU(PPOBBIX TEXHOJIOTHI
(3MEeKTPOHHBIX TabIuUI, rpagUUecKoro KaabKynsaTopa u
T.IL.).

Pewams 3a0ayu Ha CIOXKHBIE MPOLEHTH, B TOM
YuCie 3a7a4d U3 PEATbHOM MPAKTUKHU (C MCIOJIh30Ba-
HUEM KaJbKyJISITOpA).

3naxomumucsa ¢ ucmopuel pa3BUTHS MaTEMaTUKU

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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IHoBTOpEHME,
o0o00IIEeHNE,
cHCTeMaTH3AIUs
3HAHMI**

(18 u.)

Yucna u eviuucnenusn (3aruch,
CpaBHEHHUE, [IEUCTBUS C JEHCTBU-
TEIbHBIMU YHCJIAMH, YHCIIOBAs Mps-
Masi; TPOLCHTHI, OTHOIIEHHUS, TPO-
MOPIIUU; OKPYTIICHUE, MPUOIIIKEHHE,
OIICHKA;, PEIICHHE TEKCTOBBIX 3a]1a4
apu(METHIECKUM CITOCOOOM)

Onepuposamv noHAmMuUAMU. MHOXECTBO, IOJMHO-
KECTBO, ONEpali HaJ MHOXECTBAMH; UCNONb308AMb
rpaduveckoe MpeCTaBICHHEe MHOXKECTB ISl OMUCAHUS
pealbHBIX MPOLIECCOB U SBJICHUN, IPU PELICHUU 3ajad
U3 APYrux y4eOHBIX MPEIMETOB.

Axmyanuzupoeamv MepPMUHONO2UIO U  OCHOGHbLE
oelicmeusl, CceA3aHHble ¢ YUcIamu: HaTypaibHOE YHUCIIO,
IIPOCTOE U COCTABHOE YMCIA, ACITUMOCTh HATYpaJIbHBIX
qrceN, MPU3HAKU JISIMMOCTH, IEJI0€ YHUCI0, MOIYJb
quciaa, OOBIKHOBEHHAss W JleCSATUYHas JApoOM, CTaH-
JapTHBIA BUJA 4YHCTa, apu(pMeTHUYeCKUi KBaJpaTHBIN
KOPEHb.

Buinonnams Oeiicmeus, cpasnusams u ynopsoovu-
6amb 4YWCNA, TPEACTABIATh YHMCIa HAa KOOPIMHATHOM
NPSIMOW, OKPYIJISITh YUCIA; GbINOAHAMb NPUKUOKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUM.

Pewams mexcmosvie 3a0auu  apupMeTHYECKUM
CII0COOOM.

Pewamv npakmuueckue 3adauu, coaepxaiiie mpo-
[EHTHI, JIOJIM, YacCTH, BBIPAKAIOIINE 3aBUCUMOCTH:
CKOpOCTb - BpeMsl - pPacCTOSIHUE, 1I€HA - KOJIMYECTBO -
CTOUMOCTb, 00BEM pabOThl - BPEMsI - MPOU3BOIUTENb-
HOCTB Tpy/Ja.

Pa3z6upamo peanbHble KU3HEHHBIC CUTYAIlUU, pop-
Mynupoeams WX Ha S3bIKE MAaTEMAaTUKH, HaXOAMUThH pe-
IICHUE, TIPUMEHSISI MaTeMaTHYeCKHi ammapar, uHmep-
npemuposams pe3ynbman

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru

Anzebpauueckue 8bIPAICEHUSA
(mpeoOpa3oBaHue  anreOpanmuecKux
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHHSI )

Onepuposamv nowsimusAmMu: CTENEHD C LIEJIbIM IOKa-
3areneM, apu@MeTHUecKuil KBaJpaTHbI KOPEHb, MHO-
rouieH, anredOpanyeckas 1poob, TOKIAECTBO.

Buvinonnamos ocnogHble Oelicmsusi: BBIIOIHATH pac-
4&ThI 110 (popMyIaM, MpeoOpPa3OBIBATH IIEIbIe, IPOOHO-
palMoHaIbHBIE BBIPAXKEHUS M BBIPAXKEHUS C KOPHIMH,
pearn30BBIBATh PA3JIOKEHHNE MHOTOYJICHA HAa MHOXKH-

https://uchi.ru

https://www.yaklas

S.ru

https://educont.ru
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TEJIM, B T.4. C MCIOJIb30BaHUEM (POPMYII pa3HOCTU KBa-
NpaToB W KBaJpaTa CyMMbI U Pa3HOCTH; HaXOAUTH J10-
MyCTUMBIC 3HAYCHHWS TEPEMEHHBIX I APOOHO-
palMOHAIBHBIX BBIPAKEHUH, KOPHEH.

Mooenuposams ¢ momoupio (GopMyn peaabHBIE
MIPOLIECCHI U SIBJICHUS

@Dyukyuu (NOCTpOEHUE, CBOMCTBA
M3YYEHHBIX (YHKUUH; Tpaduyeckoe
pelleHre ypaBHEHUI U UX CHUCTEM)

Onepuposams ~ nouwsmusimu:  QyHKuus, Tpapuk
GbyHKIMU, HYTU (QYHKIUH, TPOMEXKYTKHA 3HAKOIOCTO-
SHCTBA, TPOMEXYTKM  BO3pacTaHus, yOBIBaHUS,
HauOOJIbIIICe U HAUMEHbIIICE 3HAYCHUS ()YHKIIHH.

Ananuzuposams, cpasnueams, 00cyxHcOamsv CBOU-
cTBa (PYHKIIHH, CTPOUTH UX TpadUKH.

Onepuposamv noHamusMu: TpsMas TIPOIIOPIIUO-
HAJILHOCTbh, OOpaTHasl MPOMOPIIUOHAIBHOCTD, JIMHEHHAS
¢byHkuus, kBagpatudHas (QyHKIuUs, nmapadona, THIep-
6omna.

Hcnonvzoeams epaghuku sl OTIpeNIeIeHUs] CBOWCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, Ui pEelIeHus 3aaad U3
IpyruX y4eOHBIX MPEIMETOB M peabHOW JKU3HH; MO-
oenuposams ¢ TIOMOIIBIO I'paUKOB pealibHbIe MpoLec-
CBI M SIBIICHHSL.

Buipasxcams popmynamu 3aBUCUMOCTH MEXIY Be-
JTMYUHAMHI

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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5. PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPH .
7-9 KIIACCbI

Llenu uszyuenusn yuebnozo Kypca

«MareMaTuKy yXKe 3aTeM y4uTb HAJ0, YTO OHA YM B IOPSAIOK IPUBOJUTY», — INCAJ BEIU-
KMi pycckuid yueHslid Muxann BacunseBuu JlomoHOCOB. /1 ¢ smom cocmoum ooua uz 08yx yeneu
00yueHuss 2eomempuy KaKk COCMAgHOU 4acmu Mamemamuky 6 wikojie. ITOW 1eIH COOTBETCTBYET
JIOKa3aTelIbHAsl JINHUS [IPENOAABaHUs TCOMETPUH.

Crnenys npencraBieHHON paOoueil mporpaMMe, HauYMHasl C CEbMOI0O Kilacca Ha ypoKax reo-
METPUU OOYYAIOUIMICA YYUTCS MPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS, CTPOUTH JIOTUYECKUE
YMO3aK/IK4YEHHUs, TOKa3bIBaTh UCTUHHBIE YTBEPKIACHUA U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPO-
BOJIUTh PACCYKACHUS «OT MPOTHUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH 00-
paTHbIe YTBEPXKICHUS. YUEHHK, OBJIAJEBILINN UCKYCCTBOM pacCyXJ1aTh, OyAeT NPUMEHSTh €ro U B
oKkpy»Karoen xu3Hu. Kak nucan reomerp u nenaror Mrops @enoposuy Ilapsirun, «ioasmu, mo-
HUMAIOIUMH, YTO TaKOE JI0KA3aTelIbCTBO, TPYIHO M AK€ HEBO3MOXXHO MaHMUIYIHpoBaTh». 1 B
9TOM COCTOHUT Ba)KHOE BOCIIMTATEIbHOE 3HAYCHNUE U3YUYECHHS T€OMETPHUH, IIPUCYILIEE UMEHHO OTEYe-
CTBEHHOM MaTE€MaTUYECKOMN IIKOJIE.

Bwmecte ¢ Tem HyxHO M30eraTh M3MHUIIHETO (HhopMaIi3Ma, OCOOCHHO B OTHOLICHUH HAaYall U
ocHoBaHuil reomerpun. @pannysckuii MaremaTuk KaH J[peJOHHE 1O 3TOMY IOBOJY BBICKA3ajCs
Tak: «UTo Kacaercs AEeNUKATHON MPOoOIEMbl BBEIEHUS «aKCHOM», TO MHE Ka)XXETCsl, UYTO Ha MEPBbIX
1opax Hy»HO BooO11e n30eratb NPOU3HOCUTh CaMO 3TO CJIOBO.

C npyroii ke CTOPOHBI, HE ClIeJlyeT YIIYyCKaTh HU OJHOW BO3MOXHOCTH JaBaTh IPUMEpPHI J0-
IMUYECKUX 3aKJIIOUEHHH, KOTOpbIE Ky/ia B OOJIbLICH Mepe, 4yeM UJest akCUOM, SIBJISIFOTCS. HCTUHHBIMU
Y €JUHCTBEHHBIMHU JBUTATEISIMU MAaTEMAaTUYECKOTO MBILIUICHUS.

Bmopou yenvio uzyuenus ceomempuu A61A€mMCA UCNOIb306AHUE €€ KAK UHCMPYMEHmMAa npu
PpeeHuu KaKk Mamemamudeckux, maxk u npakmuyeckux 3a0ad, 6Cmpedanuuxcs 6 peaibHOu JHcus-
Hu. OCBOMBIIHMM KypC F€OMETPUH LIKOJbHHUK JIOJKEH OBITh B COCTOSIHUM OIPENeIUTh FeoMeTpuye-
CKyl0 (urypy, omnucaTh CJIOBaMH JaHHBIM 4epTEX WM PUCYHOK, HAWTH IUIOIIAJb 3€MEIbHOIO
y4JacTKa, pacCuuTaTb HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOens Wi TpeOyemble pazMepbl
rapaxa /g aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENIbHAS JIUHUS B U3yYEHUH I'€0-
METPHUHU B LIKOJIE.

JlaHHas mpakTU4YecKas JUHUS SBISIETCS HE MEHEee BaKHOU, yeM nepsast. Emé€ [lmaton npen-
MUCBIBAJN, YTOOBI «rpaxaaHe IIpekpacHOro ropoga HM B KOEM cilydyae HE OCTaBISUIM F€OMETPHIO,
BEJlb HEMAJIOBAXXHO Jake M0OOYHOE €€ MpUMEHEHHE - B BOCHHOM Jielie Ja, BIPOYEM, U BO BCEX
HayKax - Ui JIy4IIero MX YCBOEHHS: Mbl BEe/b 3HaeM, Kakasi OecKOHEYHas pa3HHUlla CYIIECTBYET
MEXK/y 4EeJIOBEKOM IPUYACTHBIM K T€OMETPUU U HENPUYACTHBIMY. {11 3TOro peKoMeHyeTcs Mo I-
Oupathb 3a/1a4M MPAKTUYECKOTO XapaKTepa [yl pacCMaTpUBAaEMbIX TeM, YUUTh J€Teil CTPOUTh MaTe-
MAaTHYECKHE MOJEIN PEAIbHBIX JKU3HEHHBIX CHUTYallMd, IPOBOAUTH BBIUMCICHUS M OLEHUBATH
aJICKBATHOCTD ITOJIy4YEHHOT'O PE3yJIbTaTa.

Kpaiine Ba)XHO NMOAYEPKUBATH CBSI3W F€OMETPUM C IPYTUMHU INpEAMETaMU, MOTUBHPOBATh
UCIOJIb30BATh ONPEACICHUS Te€OMETPUUYECKUX (UTYp U MOHSATUH, TEMOHCTPUPOBATH MPUMEHEHHE
MOJIYYEHHBIX YMEHUN B (DU3HKE U TEXHUKE.

OTH cBA3M Haubojee sIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMeTpUYecKre COOTHOIIIE-
HUs»,«Meton koopauHaT» u «Teopema [Tudaropar.

Mecmo yuednozo Kypca 6 yueonom naamne

CornacHo yueOHOMY IMiiaHy B 7-9 Kiaccax u3ydaercst yueOHbIH Kypc «l eoMeTpusi», KOTo-
pBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE pasnenbl coaep:xkaHus: «l'eomerpuueckue (UIypbl U UX
CBOMCTBa», «M3MepeHne reOMETpUUECKUX BEIMYMHY, a TakkKe «JleKkapToBbl KOOpPAMHATHI Ha IJIOC-
KocTu», «BekTope», «JIBrxkenus miockoctn» U «lIpeodpazoBanus moao0us».
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VYueOHBIi IJIaH MpelycMaTpUBaeT U3y4eHHe FeOMETPHH Ha 0a30BOM YPOBHE, HCXOJS U3 HE
MeHee 68 yueOHBIX YacoB B y4eOHOM T'0/1y, BCETro 3a TpH roja o0y4eHus - He meHee 203 yacos.

COJAEP/)KAHUE YYEBHOI'O KYPCA «'EOMETPUS»

7 KJIIACC

Hauanbnbie noustus reometpun. Touka, npsamasi, OTpe3oK, Jdyd. Yrou. Bunasl yrios. Bepru-
KaJlbHble U CMeXHble YIJbl. buccexkrpuca yrna. Jlomanasi, MHOroyroiabHuk. IlapannenbHocTh u
MEePIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunbie ¢purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cumMMmeTpuH. [IpuMepbl cummeTpun B
OKPY’KaroIlleM MHpE.

OcCHOBHBIE IOCTPOEHUS C TIOMOIIBIO LIUPKYJIS U TMHEUKH.

Tpeyronbauk. BricoTa, meanana, OuccekTpuca, uX cCBOMCTBAa. PaBHOOEAPEHHBIH M paBHO-
CTOPOHHUU TPEYroJbHUKHU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa U MpU3HAKK PaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEyroJbHU-
KOB.

CBoiicTBa U MPU3HAKM NapajuieabHbIX OpsMbIX. CymMMa yIiloB TpeyrojibHuKa. BHemHue yr-
JIbl TPEYTOJIbHUKA.

[IpsiMmoyronbHbIA TpeyroibHUK. CBONCTBO MeAMaHbl MPSAMOYTOJIBHOTO TPEYTroJdbHUKA, MPO-
BEJIEHHOM K runoreHys3e. lIpu3Haku paBeHCTBa NMPSMOYTOJIBHBIX TPEYrOJbHUKOB. [IpsMoyroiabHbIil
TpEeyroibHUK ¢ yriaom B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 OOJBIIEM yIiie U OOJbIICH CTOpOHE TpeyroabHuKa. [leprneHauKkynsap 1 HaKJIOHHAs.

['eomeTprueckoe MecTo ToUeK. buccekTpuca yriia U cepelMHHbIA NEPIEHIUKYISAp K OTpe3-
Ky KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOp/ia U JUaMeTp, UX CBOWCTBA. B3anMHoOe pacrnonoxeHue OKpyx Ho-
ctu U npsmoi. KacarenpHas u cexymas K OKpyKHOCTH. OKpY>KHOCTb, BIIUCaHHas B yroj. Brncasn-
Hasl ¥ ONMCaHHAas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpHuki. [lapannenorpamm, ero npu3Haky U cBoicTBa. YacTHbIe ciayyau nmapai-
JIeIOrpaMMoOB (MIPSIMOYTOJIbHUK, poMO, KBapaT), UX NMPU3HAKK U cBocTBa. Tpamnerus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa U npusHaku. [IpsMoyronpHas Tpaneuus.

Meton ynBoenus Mequansl. LleHTpanbHas ciMMeTpHs.

Teopema daneca u Teopema 0 MPOMOPLUOHAIBHBIX 0Tpe3kax. CpeqHue JIMHUU TPEYyTOJIbHU-
Ka U Tpaneuuu. LlenTp Macc TpeyroiabHHKa.

[TogoOue TpeyrosbHUKOB, Koddduiment momodus. [lpusHaku momgoOus TPEyroJbHUKOB.
[TpumeneHne nog00Hs MPH PELLICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa 1uiomajel reomerpudeckux ¢uryp. @opMyisl Uisl MIOMAAN TPEYrojdbHUKA, Ma-
pasutenorpamma, pom6a u Tpanenuu. OTHOILIEHHE MIomIa el mog00HbIX GUryp.

Brruncnenue nioiaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun npakKTHUECKUX 3aj1au.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJIa MPSIMOYTOJIBHOIO TpeyroibHuKa. OCHOBHOE TPUTO-
HOMETpPUYECKOe TOXecTBO. Tpuronomerpuueckue GpyHkuu yrios B 3001, 4501 u 600].

BrycanHble M LIEHTPaJIbHBIE YIIIbI, YTOJI MEXIY KAcAaTeIbHOW M XOPJAOH. YTJIBI MEXIY XOp-
JlaMH ¥ CEKyILIMMU. BrincanHble U onucaHHbIE YETHIPEXYTOJIBHUKH. B3anMHOE pacnionoxenue 1Byx
okpyxkHocteil. Kacanue okpyxkHocteir. O0IIme KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tairesc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opmyJIbl TPUBEICHUS.
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Pemienue TpeyronbHUKOB. TeopeMa KOCMHYCOB M T€OpEMa CHHYCOB. PermieHune mpaxtuue-
CKHX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TE€OPEMBI CUHYCOB.

[Ipeo6pazoBanue nonodus. [Togodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 IPOU3BEAEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYILHMX,
Teopema O KBaJpaTe KacaTeIbHOMU.

BexTop, uMHa (MOAyY/Ib) BEKTOPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HaIlpaB-
JIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HAJl BEKTOPaMHU.
Pa3noxxeHne BekTOpa 1O JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunarsl BekTOpa. CkaisipHOe
MIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKJICHUSI IJTUH U YIJIOB.

JlexapToBbI KOOPAUHATEI HA INIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOpAUHATAaX,
[epECeUeHNE OKPYKHOCTEHN U MPpAMBIX. METO KOOpAMHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJIMHA OKpYXHOCTU. ['pajnycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JITUH AYT OKpyxHocTel. [nomans kpyra, ceKTopa, CErMeHTa.

JIBMOKEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETpUU (GUryp (dJeMeHTapHbIe MPEICTABICHMUS).
[TapannensHbiii nepenoc. [1oBopoT.

INJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATHI

Oceéoenue yuebnoco kypca «leomempusy Ha Ypo8He OCHOBHO20 00uje2o0 00pa308amusL
00JIICHO 0Decneyusams 00CMUMICeHUe CIe0VIOWUX NPeOMEMHbIX 00pA308aMeENbHLIX Pe3)IbIMaAmo8:

7 KJIACC

- PacrioznaBath M3y4eHHBIE Te€OMETpPHUSCKUE (DUTYPBI, ONIPECISITh MX B3aUMHOE PacIojio-
KeHHe, N300pakaTb reoMeTpudeckue (GUryphl; BHIMIOIHATH YEPTEXKH MO YCIOBHIO 3aaauu. M3me-
PATH JIMHENHBIE U YIJIOBBIE BEJIMUYMHBI. Peliars 3ajaun Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

- Henatps rpyOyr0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEIWYUH MPEIMETOB B PEATbHOW JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB M0 MOPSIIKY BETHUHHBI.

- CTpOUTDb YEPTEKU K TEOMETPHUUECKUM 3aJ1adaM.

- [Tonp30BaThCsl MPU3HAKAMU PAaBEHCTBA TPEYTOJbHHUKOB, UCIOJIB30BATh MPU3HAKUA U CBOM-
CTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUN 3a/1a4.

- [IpoBouTh NIOrMUYECKUE PACCYKAECHUS C UCIIOJIB30BAHUEM FEOMETPUUYECKUX TEOPEM.

- [Tonb30BaThCsl MpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MeE-
JIMaHbl, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEILIEHUU T€OMETPUUECKUX
3ajad.

- OnpenensaTh MapaiebHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pazyeT ¢ HUMH Ce-
Kymas. OnpeaensTh napaieIbHOCTh IPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOUYEK OJTHOM
IIPSIMOM 10 TOYEK APYroM IpsIMOM.

- Pemmate 3a1aun Ha kiietyaToit Oymare.

- [IpoBOINTH BBHIYHMCIIEHUSI M HAXOJUTh YMCIOBBIE U OYKBEHHBIC 3HAYCHUS YIJIOB B F€OMET-
pUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB
yriaoB, 00pa30BaHHBIX MPU MEPECEUCHUH JBYX MapaslieIbHBIX MPSMBIX CeKyilel. Pemars npakTu-
YECKHE 3a/1a4M Ha HAXO0XKJICHUE YTJIOB.

- BrageTp moHsITHEM reOMETPHUECKOTO MECTa TOUEK. YMETh ONpPEeIeNsITh OMCCEKTPUCY YyIiia
Y CEpEIMHHBIN NEPIEHIUKYIAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK.

- ®opMynMpoOBaTh OMNPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

- Bragers NMOHATHEM ONMCAaHHOW OKOJO TPEYrOJIbHUKA OKPYXKHOCTH, YMEThb HAXOIUTH €€
neHTp. [lonp3oBaTees GpakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B O/1-
HOW TOYKE, U O TOM, YTO CEPEIUHHBIE NMEPIEHAUKYIAPHI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS
B OJHOH TOYKE.
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- BrageTe noHaTHeM KacaTeNIbHON K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O TEPIECHIUKY-
JIIPHOCTH KacaTeIbHOU U paauyca, MpoBeAEHHOTO K TOUKE KaCaHUs.

- [Tonp30BaTbCsl NPOCTEHIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMH, IOHUMATh UX IPAKTH-
YECKUU CMBICIL.

- IIpoBOANTH OCHOBHBIE TEOMETPUUYECKUE ITOCTPOCHHUSI C IIOMOIIBIO HUPKYJIS U JINHEUKHU.

8 KVIACC

- Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTBI, IOJb30BAThCA MX
CBOMCTBAMH IIPU PELICHUH F€OMETPUUECKUX 3a1ady.

- [IpumeHATh CBOMCTBA TOUKU NEPECEUEHMS] MEIMAH TPEyroJibHUKa (LIEHTpa Macc) B pellie-
HUU 3a]ad.

- Bragers noHsATHEM CpeqHEH JIMHUU TPEYroJIbHUKA M Tpaleluu, IPUMEHITh UX CBOMCTBA
IIPU PELIEHUU reoMeTpuueckux 3anad. Ilonp3oBarsca Teopemont daneca u TeopeMol 0 MPOIOPLU-
OHAJIbHBIX OTPE3Kax, IPUMEHATH UX JJIs PELIEHUS IPAKTUUECKUX 3a/a4.

- [IpuMeHATHh pU3HAKK 110100US TPEYTOIBHUKOB B PEIIEHUH F€OMETPUYECKHX 3a/1a4.

- [lonb3oBarbest Teopemoit [Iudaropa s pemieHuss reoOMETpUUECKUX U MPAKTUYECKUX 3a-
nad. CTpouTh MaTeMaTUYECKYIO0 MOJIEIIb B IPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENIBHO JeaTh YEPTEK
Y HaXOJUTb COOTBETCTBYIOIIME JUIUHBI.

- Bragers noHATHAMM CHHYCa, KOCMHYCAa U TaHI€HCAa OCTPOrO YIJa IPSMOYIOJBHOIO Tpe-
yrosnbHUKa. [101b30BaThCSI STUMU MOHATUSAMU JJIs1 PELLIEHUS MPAKTUYECKUX 3ajau.

- Beruucnate (pa3inuyHbIMU CIIOCOOAMU) IJIOLIA(b TPEYrOJIbHUKA U IUIONAJN MHOTOYIrOJb-
HBIX (Quryp (MONB3ysACh, I1€ HEOOXOIUMO, KAIBKYIATOpOM). [IpUMEHATh MOlydeHHBIE YMEHHUS B
IIPAKTUYECKUX 3aJadax.

- Bragerp NOHATUSIMM BOMCAHHOIO M LEHTPAJIbHOIO YIJIA, UCIOJIb30BATh TEOPEMBI O BIIH-
CaHHBIX YIJIaX, yIJlaX MEXAY XOpJAaMH (CeKyIIMMH) U yrile MeXJly KacaTeJIbHON U XOpJoi mpu pe-
LIEHUHM F€OMETPUUECKHX 3ajau.

- Bagetp moHATHEM ONMCAaHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOWCTBA ONMMCAHHOIO
YeThIPEXYTOJIbHUKA IIPH PEIICHNUH 3a]1a4.

- [IpuMenaTh noTyueHHbIEe 3HaHKS Ha MPAKTUKE - CTPOUTH MaTEMaTUYECKHE MOAEIH I 3a-
Jla4 peajbHOW KM3HU U MPOBOJAUTH COOTBETCTBYIOIME BBIYMCIIEHUS C NMPUMEHEHHEM MOJI00Us U
TPUTOHOMETPHH (TIOJIB3YSACH, I71€ HEOOX0AUMO, KAIBKYISITOPOM).

9 KJIACC

- 3HaTh TPUTOHOMETpPUYECKHE (YHKIIMU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIbIO pa3yiny-
HbIE DJIEMEHTHI MPSIMOYTOJIbHOIO TPEYrOJNIbHUKA («pelIeHHe MPSIMOYTOJbHBIX TPEYTrOJIbHUKOBY).
HaxoauTs (¢ moMOmIblo KalbKyIsSTOpa) JUIMHBI M YTJIbI JUIsl HETAOJIMYHBIX 3HAUEHUH.

- [onp3oBaTbes hopMynamMu MpHUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JJIA HaXOXKACHUA COOTHOIITCHUH MCKAY TPUTOHOMETPUUCCKUMU BCIIMYNHAMU.

- Ucnonb3oBaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJIl HAXOKJIEHUS Pa3jIMYHBIX JIEMEHTOB
TpEeYrojbHUKa («peleHue TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PELIEHUU T€OMETPUUYECKHUX 3a/1a4.

- Bnagers nousTHsiMu nipeoOpa3oBaHusi MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA0OHBIX
¢uryp. [lonb3oBarbest cBOMCTBAMHU MOJ00MS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYUCIATH JJIUHBI U
HAXOJUTh Yl y MonoOHbIX ¢uryp. IIpuMeHsaTs cBolicTBa MOAOOMS B MPAaKTUYECKUX 3ajadax.
YMeTh NpUBOAUTH MIPUMEPHI TOJ0OHBIX PUTYP B OKPYKAIOIIEM MHUPE.

- [Tonbp30BaThCS TEOPEMAMU O IPOU3BENEHNUN OTPE3KOB XOP/, O IPOU3BENEHNUN OTPE3KOB Ce-
KYIIUX, O KBaIpaTe KacaTeJIbHOM.

- [Tonb30BaThCS BEKTOpAaMH, IOHUMATh UX T€OMETPHUUECKUI U (PU3UUECKUN CMBICI, TPUMeE-
HATb UX B PCHICHUU I'COMETPUUCCKUX U q)HSI/I‘IeCKI/IX 3a1a4. HpI/IMeHSITI) CKaJIApHOC IMMPOU3BCACHUC
BEKTOPOB JUIsl HAXOKIECHUSI JUIMH U YTJIOB.

- ITomp30BaThCH MCTOAOM KOOPAWHAT Ha IJIOCKOCTH, IPUMECHATH €0 B PCIICHUU I'COMETPU-
YECKUX U MPAKTHUECKUX 3a7a4.
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- Brageth MOHATHSMU MPaBUJIBHOTO MHOTOYTOJIbHHMKA, JJIUHBI OKPYKHOCTH, UIMHBI JyTU
OKPY>KHOCTH U paJMaHHON Mephl yIiia, YMETh BBIYMCIATH IUIOUIAAbL Kpyra u ero yacrei. [Ipume-
HAThH OJyYEHHbIE YMEHHUS B IPAKTUUECKUX 33]a4ax.

- HaxomuTh ocu (Wi IEHTPHI) CAMMETPUU (QUTYD, IPUMEHSTH ABHKECHUS TIIOCKOCTH B TIPO-
CTEUILINX CIydasx.

- [IpuMeHsTh OJTy4eHHBIC 3HAHUS HAa TPAKTUKE - CTPOUTh MaTeMaTUYECKUe MOJIETHU ISl 3a-
Jla4 peajbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIYMCIICHUS C MPUMEHEHHEM MOJI00Us U
TPUTOHOMETPHUYECKUX PYHKIIHIA (TIOJB3YSACH, Te HEOOXOAMMO, KATBKYISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPU S

7 KJIACC (1e meHee 68 4.)

No Ha3Banue OcHoBHOE OcHOBHBbIE BU/bI DJIeKTPOHHbIE
n/n pasaeia (TemMbl) coJaepkaHue AeATeTbHOCTH 00YYAKIIUXCH (undposbie)
(umcy10 YacoB) o0pa3oBaTe/ibHbIE
pecypchl
IIpocTreiimme [Ipocreitie  reomMeTpuyecKue Dopmynruposams OCHOBHBIC TIOHATHUS U onpeneneHust. | https://uchi.ru
reoMeTpuyeckue | OObEKTbl: TOUYKHU, IpsIMblE, Y4l H Pacnosnasamv u3ydyeHnsle reomerpudeckue ¢urypsl, | https://www.yaklas
(purypsi yIJIbl, MHOTOYTOJIbHUK, JIOMaHasl. onpedensimb WX B3aUMHOE PAacCIIOJOXKEHHUE, BBIIOJIHATH | S.IU
U MX CBOMCTBA. CMeKHBIE U BEPTUKAJIBHBIC YIUIBL. | YEPTEXK 110 YCIOBUIO 3aJa4H. https://educont.ru
HN3mepenue PabGora c¢ mpocreiimmu uepTe- Ilposooums mpocTEHIINE TOCTPOEHUS C TOMOIIBIO
reoMeTpu4YecKnx | JKaMu. LUPKYJIS U JINHEHKY.
BeJINYHH W3mepenne NMHEWHBIX W YTJIO- H3zmepsimb TUHEHHBIE W YTTIOBBIE BEITMYMHBI TE€OMET-
(14 4.) BbIX BEJIMYMH, BBIUUCIIEHUE OTPE3KOB | PUUECKUX U MPAKTHUECKUX 00BEKTOB.
U yTJIOB. Onpedensamp «Ha TJ1a3» pa3MePbl peaTbHBIX 00BEKTOB,
[Tepumerp u miomanb GuUryp, co- | npogooums rpyoyro OLEHKY UX pa3MepoB.
CTaBIICHHBIX U3 TPSIMOYTOJIbHUKOB Pewamyo 3a1aun Ha BbIYMCIIEHUE JJIMH OTPE3KOB U Be-
JIMYUH YTJIOB.
Pewamyp 3a1aun Ha B3aUMHOE PacIoOJIOKEHUE FE€OMET-
puueckux ¢uryp.
1Iposooums kiaccu(UKALUIO YITIOB, GbIYUCAMb JIH-
HEIHbIE U YTIJIOBBIE BEJIMYMHBIL, 1P080OUMb HEOOXOANMBbIE
JT0Ka3aTeJIbHbBIE PACCYXKIACHHUS.
3naxomumucs ¢ ucmopueu pa3BUTHs FEOMETPUU
TpeyronbHuku [TonsiTe 0 paBHBIX TPEYroOJbHU- Pacnosnasams miapbl paBHBIX TPEyrojbHUKOB Ha To- | https://uchi.ru
(22 4.) Kax W MEepBUYHBIC MPEACTABICHUS O | TOBBIX YepTexkax (C yKazaHHEM MPU3HAKOB). https://www.yaklas

paBHBIX (KOHTPYIHTHBIX) (PUTYypaXx.
Tpu mnpusHaka paBeHCTBa Tpe-
YT OJIbHUKOB.

Buvisooums cnenctBus (paBEHCTB COOTBETCTBYIOIIHMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
Dopmynuposams OMPEACTCHUS: OCTPOYTOIBHOTO, TY-

[IpusHaku paBeHCTBa MPSAMO- | IOYTOJBHOTO, MPSIMOYTOJIBHOTO, PABHOOEPEHHOTO, PaB-
YTOJBHBIX TPEyroJbHUKOB. (CBOH- | HOCTOPOHHErO TPEYTrOJbHUKOB; OUCCEKTPHCHI, BBICOTHI,
CTBO ME€IWaHbl NIPSIMOYTOJIBHOTO | MEJUaHbl TPEYroJIbHUKA; CEPEIMHHOrO MEPHEHANKYIsIpa

s.ru
https://educont.ru
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TPEYroJIbHUKA.

PaBHOOepeHHBIE W PaBHOCTO-
pOHHUE TpeyrojapHUuKU. [Ipu3Haku u
CBOICTBa paBHOOEAPEHHOTO Tpe-
YT OJIbHUKA.

[IpotuB GOJBINEH CTOPOHBI Tpe-
YrOJIbHUKA JIEKUT OOJIBLIMI Yroil.
[Ipocreiiliue HepaBeHCTBa B TIe€O-
MeTpuu. HepaBeHCTBO TpeyrosibHU-
ka. HepaBeHCTBO JIOMaHOM.

[IpsAMOYTOIBHBIN TPEYTOJIBHUK C
yriom B 30°.

[IepBble NOHATHSA O JOKa3aTENb-
CTBax B F€OMETPUU

OTpe3Ka; MepuMeTpa TPEyroJbHUKA.

Dopmynuposams CBOWCTBA M TNPU3HAKK PaBHOOE-
PEHHOTO TPEYTOJIbHUKA.

Cmpoums 4YepTexXH, pewamsv 3a0ayu C TOMOUIBIO
HaXOXJICHUS PAaBHBIX TPEYTOJILHUKOB.

llpumenams TPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX
TPEYroJbHUKOB B 33]a4ax.

Hcnonvzoeams UPPOBBIE PECYPCHI 0151 UCCAE00B8AHUSL
c8oUCcme U3y4aeMbIX QUryp.

3nakomumucs ¢ ucmopueti pa3BUTHSI TEOMETPUU

I[apanneabHbie [TapamienbHble  TpsiMBIE,  UX Dopmynruposams nousmue TaApAIEIBHBIX MpsAMBIX, | https://uchi.ru
npsMelie, cBoiicTBa, Ilateiil mocrynar EBkiu- | Haxooums npakTHUeCKue NPUMEPHI. https://www.yaklas
CyMMa yIJIOB na. Hakpecr unexammue, cOOTBeET- H3yuams cBOWCTBA YIJIOB, 00pa30BaHHBIX MpU Iepe- | S.ru
TPeyroJibHUuKa CTBEHHBIE M OJHOCTOPOHHHUE YIJIBI | CEYEHUH MAPAJIIEIBHBIX IPSIMBIX CEKYIIEH. https://educont.ru
(14 4.) (oOpa3oBaHHbBIE TIpU TEpPECEUCHUU Ilposooumsv dokazamenvbcmea MAPATIIETBHOCTH JIBYX
HapajielbHbIX MPSIMBIX CEKYIIEH). IPSIMBIX C TIOMOUIBIO YTJI0B, 00pa30BaHHBIX MpPHU Iepece-
[Ipu3Hak nDapayIeNnbHOCTH NPs- | YEHUM 3TUX IPSMBIX TPETHEH IMPSIMOIL.
MBIX 4Y€pe3 PaBEHCTBO pPaCCTOSHUMN Buiyucniams cymMMy yIJIOB TpPEeyroJbHUKa M MHOIO-
OT TOYEK OJHOM MPAMON A0 BTOPOM | YrOJbHHKA.
IpSMOIA. Haxooums yncnoBble 1 OyKBEHHbIC 3HAUEHUS YTJIOB B
CymMma yrioB TpeyrojibHHKAa M | TEOMETPUYECKHX 3a7auyax C HCIIOJIb30BAHUEM TEOPEM O
MHOT'OYT'OJIbHUKA. CyMMe€ YTJIOB TPEYroJibHUKa 1 MHOTOYTOJIbHUKA.
BHenHue yrisl TpeyroibHUKa 3Hakomumucs ¢ ucmopuetl pa3BUTHS T€OMETPUU
Oxpy:XHOCTH OKpy’>KHOCTb, XOpJbl U JUAMET- Dopmynuposame onpedenenus: OKPYKHOCTH, XOpabl, | https://uchi.ru
U KPYT. pbl, ux cBoMcTBa. KacarenpHas K | 1nameTpa M KacaTelIbHON K OKPYKHOCTH. https://www.yaklas
I'eomerpuueckue | OKpyKHOCTH. OKpYKHOCTb, BIIMCAH- H3yuams X CBOICTBA, IPU3HAKU, CTPOUTH YEPTEKHU. | S.TU
MOCTPOCHUS Has B yroi. Ilowsarue o 'MT, npu- Hccneoosams, B T.4. ucionib3ys mudpoBsie pecypcsl: | https://educont.ru
(14 4.) MEHEHHE B 3a/Jadax. buccekrpuca M | OKpyKHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXKHOCTH,

CEepEeIUHHBIA TMEePHEHAUKYISp Kak
r€OMETPUUYECKHE MECTA TOYEK.

BIMHCAHHOW B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHBIX.
HUcnonvzoeams memoo I'MT mnsg nokaszareancTBa TEO-
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OKpy’KHOCTb, OIUCAHHasi OKOJIO
TpeyroibHuKa. Bmucannas B Tpe-
YTOJIBHUK OKPY’KHOCTb.

[Ipocreiive 3amayn Ha TOCTPO-
eHue

peM o mepeceueHrr OMCCEKTPUC YTIIOB TPEYroJibHUKA U
CEepPEMHHBIX MEPNEHAUKYISIPOB K CTOPOHAM TPEYroJib-
HHuKa ¢ noMoIso I'MT.

Osnaoesamsv nouamuAMY BIUCAHHOW W OIMCAHHOU
OKPY>KHOCTEH TpPEYrojbHHUKA, HAXOIUTh IEHTPbl ITUX
OKPY>KHOCTEH.

Pewams oCHOBHBIE 3a0auu Ha nocmpoenue: yria,
PaBHOTO JaHHOMY; CEPEAMHHOTO NEPHEHIUKYJIsIpa JaH-
HOI'O OTpE3Ka; MPSIMOU, IPOXOAAIIEH Yepe3 JaHHYI0 TOY-
Ky ¥ NEPIEeHIUKYIIPHON TaHHOW MPSMOii; OMCCEKTPUCH
JAHHOTO YTJIa; TPEYTOJbHHUKOB IO PA3JIMYHBIM 3JIEMEH-
TaM.

3Haxkomumucs ¢ ucmopuetl pa3BUTUS TECOMETPUN

IToBTOpEHUE,
00001IeHnE
3HAHUM

(4 4.)

[ToBTOpenre u 0000IIEHUE OC-
HOBHBIX TIOHATHUH U METOJIOB Kypca 7
Kjacca

Pewamv 3a0auu Ha TMOBTOpEHUE, WILTIOCTPUPYIOLIUE
CBSI3U MEXIY Pa3IMYHBIMH YaCTAMH Kypca

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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8 KJIACC (ue meHnee 68 u4.)

Ne Ha3zBanmue OcHoBHOe OcHoOBHbBIE BH/IbI DJIeKTPOHHbIE
n/n pasaeJia (TemMbl) coJaepkaHue AeSITeIbHOCTH 00y4aroIMXCH (undposbie)
(4HCJ10 YacoB) o0pa3oBaTejibHbIE
pecypchbl
YerbIpéx- [TapamienorpamMm, ero mpu3HaKu Uszobpasxcamv u naxooums Ha dYepTe)ax deThIpEX- | https://uchi.ru
YrOJIbHUKH U cBoiicTBa. YacTHbIE cilydyau napai- | yroJbHUKU Pa3HbIX BUJOB U UX 3JIEMEHTBHI. https://www.yaklas
(12 4.) JIEJIOTPaMMOB (IpSIMOYTOJILHUK, Dopmynuposams  onpedeieHus: TapaierorpaMmma, | s.ru

pomO, KBajpaT), HMX TMPU3HAKH H
cBoiictBa. Tpamenus. PaBHOOOKas n
PSIMOYTOJIbHAS TPAIELUH.

VYnaBoenne menuansl. LleHTpans-
Hasi CAMMETPUS

IpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpareluu, paBHOOO-
KOW Tpaneuuu, IpsiMOyroJIbHON Tpareuu.

Lokazvieams u ucnonvzoeams npu pewieHuu 3a0ay
IIPU3HAKA M CBOMCTBA: IApajuIeNIOrpaMMa, IPsSMOYyTroJib-
HUKa, pom0a, KBajpaTa, TpareLuuH, paBHOOOKOI Tparme-
LIAH, IPAMOYTOJIBHOW Tpaneuuu.

IIpumensms memooO yABOEHUsSI MEAMAHbI TPEYTrOJbHU-
Ka.

Hcnonvzoeams 1nppoBbIe pecypchl JUIsl UCCIEA0Ba-
HUS CBOMCTB U3y4aeMbIX QUTYP.

3HaKoMumuvcs ¢ ucmopuel pa3BUTHs FEOMETPUU

https://educont.ru

Teopema PaJjieca
U TeopeMa

0 mpomnop-
HHOHAJIbHBIX
oTpe3Kax,
noa00HbIE
TPeyroJbHUKH

(15 4.)

Teopema @aneca m Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.

Cpenssisi JTUHUS TpPEyroJibHUKA.
Tpanenus, e€ cpeaHss IUHUS.

[IponopumoHaibHbIE OTPE3KH,
IIOCTPOEHUE YETBEPTOrO IIPOIOPLIU-
OHAJILHOTO OTPE3KA.

CBolicTBa IEHTpa Macc B Tpe-
YTOJIBHHKE.

[TonoOHble TpeyroapbHUKH. Tpu
MpHU3HaKa MOJ00MSI TPEYroJIbHUKOB.
[IpakTrueckoe NpUMEHEHHE

IIposooums nocmpoenus ¢ TOMOIIBIO TTUPKYIS U JTU-
HEWKH C UCTOJb30BaHuE Teopembl Dajneca U TEOPEMBI O
MIPONOPIIMOHATIBHBIX ~ OTPE3Kax, Cmpoums YeTBEPTHINA
MIPOTOPIIMOHAIBHBIN OTPE30K.

Ilposooumsv Ookazamenbcmeo TOTO, UYTO MEAUAHBI
TPEeYTOJIbHUKA TMEPECEeKAIOTCsl B OJIHOM TOYKEe, UM HAXO-
Oums CBSI3b C LEHTPOM MAacC, HaXOJIUTh OTHOIICHHE, B
KOTOPOM MEJIMAHBI JENIATCS TOUYKON UX MepeceyeHusl.

Haxooumv momo0HBIE TPEYroJbHUKKM Ha TOTOBBIX
yepTekax C YKa3aHHEM COOTBETCTBYIOIIUX IPU3HAKOB
og00us..

Pewamv 3a0auu Ha mon00HBIE TPEYrOJIBHUKH C TIO-
MOIIBI0 CaMOCTOSITEJIBHOTO TTOCTPOCHUSI YEepTeKeH W
HaXO0XICHUS MMOJO0HBIX TPEYTOJIHLHUKOB.

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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IIposooums  Ookazamenvbcmeéa € WCIOIb30BAHUEM
IIPU3HAKOB TOJO0MSL.

Hoxa3zvieams TP MpU3HAKA 000U TPEYTOJIbHUKOB.

IIpumensimy TOTY4YEHHBIE 3HAHUS NIPU PELICHUU Teo-
METPUUYECKUX U NIPAKTUYECKUX 3a]1a4.

3nakomumuca ¢ ucmopuel pa3BUTHI T€OMETPUU

Inomans. [TonsiTne 00 oOmIEH Teopuu TUIO- Osnaoesams nepsuunvimu npedcmasienusmu 06 00- | https://uchi.ru
Haxo:xnenue aau. et reopuu riomaau (Mepsl), GopMmynupoBaTh cBoiicTBa | https://www.yaklas
niomazaei @opmynbl IS TUIOIIAAM  Tpe- | IUIOUIAIH, BEISICHITh MX HATJISAHBIA CMBICI. s.ru
TPeyroJibHUKOB yrojibHUKa, mnapauienorpamma. OT- Buvisooums QGopmynsl miomanu mapamienorpamma, | https://educont.ru
W MHOTOYTOJIbHBIX | HOIICHUE TUIOIMIAACH TPEYTrOJIbHUKOB | TPEYTONIbHUKA, TPAeUy U3 (GOPMYIIBI IIJIOMIAH MPSIMO-
¢puryp. ¢ oOmMM OCHOBaHMEM WU oOIIel | yrojabHHMKa (KBajpata).
ILnomaau BBICOTOIA. Bv1600ums GopMyIIbl IIOMAN BRITYKIOTO YETHIPEX-
MO00HBIX Brruncnenue 1moiomaaei  CoXk- | yroJdbHHUKA Yepe3 AMAaroHalu U yroi Mexay Humu. Haxo-
¢puryp HBIX GuUryp depe3 pa3OueHue Ha 4a- | AUTH miomanu Guryp, n300paxEHHBIX Ha KJIeT4aTOn Oy-
(14 4.) CTH U JOCTPOCHHUE. Mare, UCIOJIb30BaTh Pa30UeHNEe Ha YACTH U JOCTPOCHUE.
[Mnomann ¢uryp Ha KiIeTyaTON Pasoupams npumepvl MCTIONB30BaHUS BCIIOMOTATEIh-
Oymare. HOMW TUIOINAAM /Ul PELICHUs] TeOMETPUUYECKHX 3a/1a4.
[Tnomanu nmono6HeIX Guryp. Bei- Haxooums nunomaan noio0HbIX GUryp.

yucieHue Iuomaned. 3amaud ¢ Buluucnams momanyM pasnMYHBIX MHOTOYTOJBHBIX

NPaKTUYECKUM CcoJiepkanueM. Pe- | duryp.

IIEHUE 3a/a4 C TOMOIIbI0 MEeToja Pewamv 3a0auu Ha momanb ¢ MPaKTUYECKHUM CO-

BCIIOMOTATEIFHOW TUTOIIAIN JiepKaHuEM
Teopema Teopema Ilucdaropa, e€ mokasa- Jlokazvieams Teopemy Iludaropa, ucnorvzosams €€ B | https://uchi.ru
IIudaropa TeNbCTBO U npuMmeHeHHe. OOpaTHas | MPAaKTUYECKUX BHIYMCICHUSX. https://www.yaklas
U Ha4Yajaa teopema ITudaropa. Dopmynuposams ONpeAETICHUS TPUTOHOMETPHUUECKUX | S.rU
PUTOHOMETPUM Ornpenenienne TpUTOHOMETpHUYE- | GYHKIIUA OCTPOTO YIJIa, TPOBEPSITH UX KOPPEKTHOCTD. https://educont.ru
(10 u.) CKuUX (DYHKIMHA OCTpPOro yria, TpH- Bvi6ooums  TpUrOHOMETPUYECKHE COOTHOIIEHUS B

TOHOMETPUYECKHUE COOTHONICHUS B
OPSIMOYTOJIBHOM TpeyrosibHuke. Oc-
HOBHO€ TPUTOHOMETPUYECKOE TOXK-
nectBo. COOTHOLIEHHSI MEXAY CTO-
poHamMH B TIPSAMOYTOJBHBIX Tpe-
yroJIbHUKax ¢ yrinamu B 45° u 45°;

MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Hccneoosamb COOTHOILIEHHUS MEXKAY CTOPOHAMM B
MIPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX C yriaamu B 45° m 45°;
30° 1 60°.

Hcnonvzoeams (GOpMyNbl TNPUBEAECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO Il HAXOXKIAEHUS COOT-
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30° u 60°

HOIIIGHUH MEXIY TPUTOHOMETPUYCCKUMU (DYHKIUSIMU
Pa3IMYHBIX OCTPHIX YIJIOB.

Ilpumensams TONy4EHHBIC 3HAHUS U YMEHUS IMPHU pe-
IICHUU TPAKTUYECKUX 3a]1a4.

3Haxkomumucs ¢ ucmopuetl pa3BUTUS TEOMETPUN

Yrasl Bnucannbsle ¥ 1LEHTpaJbHBIE YT- Dopmynuposamb OCHOBHBIE OTNpeeeHus, cBsi3anHbIe | https://uchi.ru
B OKPY’KHOCTH. Jbl, Yrojl MEXJy KacaTeJbHOM M | C yrjamMu B Kpyre (BOMCaHHBIM Yroji, LeHTpaibHbIM | https://www.yaklas
Bnucanunbie XOopAoH. YTibl MeXAYy XOpAaMH U | yroiu). s.ru
U ONMCAHHbIE CEKYIIUMHU. Haxooums BIMCaHHBIC YTIIBI, ONUparomyecs Ha oauy | https://educont.ru
YeThIPexyroJib- Brrcannble U ONMUCAHHBIE YETHI- | AYTY, GbIUUC/IAMb YTIIBI C TIOMOIIBIO TE€OPEMBI O BIHUCAH-
HHUKH. PEXYTONBHUKH, WX TPHU3HAKA | | HBIX YIJIaX, TEOPEMbI O BIMCAHHOM YETHIPEXYTOJIbHUKE,
KacarenbHbie CBOIICTBA. [Ipumenenue 3TUX | TEOPEMBI O IIEHTPAIILHOM YTIIE.
K OKPY’KHOCTH. CBOICTB IpU pEIIEHUU T'eOMETpUYe- Hccneoosamsv, B T.4. ¢ TIOMOIIbIO0 IHU(POBBIX pecyp-
Kacanne CKHX 3aJa4y. B3aumHOe pacriosioxke- | COB, BOUCAHHBIC U ONHUCAHHBIC YETHIPEXYTOIBHUKH, Gbl-
OKpY:KHOCTel HUE JBYyX OKpyxHocTed. KacaHue | 600ums nx cBONCTBA U MPU3HAKU.
(13 4.) OKPYKHOCTEH Hcnonv3o6ams 3T CBOMCTBA W MPU3HAKHU TIPU pelie-
HUU 3a]a4
IloBTOpEHHE, IToBTOpEHNHE OCHOBHBIX ITOHATHN Pewamv 3a0auu Ha moOBTOpeHUe, WuTOCTpUpyroume | https://uchi.ru
00001IeHE U METOJIOB KYypCOB 7 W 8 KIJAcCOB, | CBSI3M MEX]Y pa3IMYHBIMU YaCTSIMHU Kypca https://www.yaklas
3HAHMH 00o011eHne 3HaHu i s.ru
(4 4.) https://educont.ru
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9 KJIACC (ue meHee 66 4.)

No Ha3Banue OcHoBHOE OcHOBHBbIE BU/bI DJIeKTPOHHbIE
n/n pasaeJia (TemMbl) coJaepkaHue AeSITeIbHOCTH 00y4aroIMXCs (undposbie)
(umcJy10 YacoB) o0pa3oBaTejibHbIE
pecypchbl
Tpuronomerpusi. OrnpezesieHne TPUTOHOMETPHUYE- Dopmynuposams onpedenenusi Tpuronomerpuueckux | https://uchi.ru
TeopeMbl ckux ¢yHkuuit yriaos ot 0° 1o 180°. | GpyHKUMH TYNBIX U OPSIMBIX YTJIOB. https://www.yaklas
KOCHHYCOB Kocunyc u cuHyc npsMoro u Ty- Bvi6ooums TeopeMy KOCUHYCOB U TEOPEMY CUHYCOB (C | S.ru
U CHHYCOB. noro yria. TeopemMa KOCHHYCOB. | PaJlyCOM OIHUCAHHON OKPYKHOCTH). https://educont.ru
Pemenue (O600mEnHas) TeopeMa CUHYCOB (C Pewams TpeyroibHUKH.
TPeyroJibHUKOB paguycoM OMMCAaHHOW OKPY>KHOCTH). Pewams mnpakTHueckue 3aJauyd, CBOASIIMECT K
(16 u.) HaxoxxeHre IIMH CTOPOH M BEJIMYH | HAXOXKJICHHIO Pa3IMYHBIX HJIIEMEHTOB TPEYTOJIbHUKA
YIJI0B TPEYTOJIbHUKOB.
dopmyna MIOMEAIU TPEYTrOJIbHUK
yepe3 JBE CTOPOHBI U YIOJ MEXIY
HUMH. DOpMyIia TUIOIAAN YEeThIPEX-
yroJbHUKA 4Yepe3 ero JAuaroHan |
YTOJl MEXKAY HAMHU.
[TpakTuyeckoe NMpuUMeHEHHe J0-
Ka3aHHBIX TEOPEM
IIpeodpasoBanue [TonsTHe 0 mpeoOpa3oBaHUM IO- Ocsausame nonamue npeoOpa3oBaHus MOAOOHS. https://uchi.ru
noaoous. no0us. Uccneoosams OTHOIICHHE JTHHEHHBIX 37eMeHTOB (u- | https://www.yaklas
Metpuueckue CoOTBETCTBEHHBIE 3JIEMEHTHI 1O- | TYp MPH MpeoOdpa3oBaHUU MOI00US. s.ru
COOTHOIIIEHUS TOOHBIX GUTYP. Haxooumws mipumepsl moaodusi B okpyxaromieid aeui- | https://educont.ru

B OKPYKHOCTH
(10 u.)

Teopema 0 NPOU3BENCHUH OTPE3-
KOB XOpJl, TEOpEMa O IIPOU3BEICHNUN
OTPE3KOB CEKYIUX, TEOpeMa O KBa-
Ipate kacarenpHOU. [IpuMmeHeHue B
PELICHUU T€OMETPUYECKUX 3a1a4

CTBUTEIILHOCTH.

Bvi600ums MeTpU4ecKHe COOTHOLIEHHSI MEXIy OT-
pe3KaMU XOpJ, CEeKYIIUX M KacaTelIbHbIX C HCIIOJIb30Ba-
HUEM BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYrOJbHUKOB.

Pewams TeoMeTpudecKue 3a1a4d U 3a1a4U U3 peallb-
HOM JKM3HHM C HCIIOJIb30BAHUEM IOJ00HBIX TPEYroJIbHU-
KOB

BekTopnl
(12 4.)

OnpeneneHre BEKTOPOB, CIOXKE-
HUE U Pa3HOCTh BEKTOPOB, YMHOXKE-

Hcnonv306ams BEKTOPHI KaK HalpaBJICHHBIE OTPE3KH,
ucciedosams TEOMETPUIECKUI (TepeMenieHne) u husn-

https://uchi.ru
https://www.yaklas

68




HUE BEKTOpa Ha YUCIIO.

DuU3NYeCKu M TreoOMETPUYECKUi
CMBICJI BEKTOPOB.

Pasznoxxenue BekTopa MO JBYM
HEKOJUIMHEApHBIM BekTopaM. Koop-
JTUHATBI BEKTOPA.

CkansipHO€ MPOU3BEJICHUE BEKTO-
POB, €ro MpUMEHEHUE I HaXOXKe-
HUS JJTAH ¥ YTJIOB.

Pemmenne 3ama4y ¢ momMoup0 BEK-
TOPOB.

[IpumeHeHre BEKTOPOB i pe-
IICHHS 33/1ad KUHEMATHKH W MeXa-
HUKU

YECKUM (CUJIa) CMBICIIBI BEKTOPOB.

3Hame onpedenenus CyMMbl U Pa3HOCTU BEKTOPOB,
YMHOXEHHSI BEKTOpa Ha YHUCIIO, UCCIe0068amb TEOMETPU-
YECKUA U (PU3NYECKHUIA CMBICIIBI ATUX OTIEpPaIIUi.

Pewams reomerpuueckue 3agaul C UCIOJIb30BAHUEM
BEKTOPOB.

Packnaovieams BEKTOp MO OBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonvszoeams cKalsipHOE INPOU3BEIECHHE BEKTOPOB,
6b1600UMb €T0 OCHOBHBIE CBOICTBA.

Buluucnams cymMmy, pa3HOCTh U CKaJIIPHOE NPOU3BE-
JICHHE BEKTOPOB B KOOPJIUHATAX.

llpumenams cxanspHoe NPOU3BEICHHUE NI HAXOXKJIE-
HUS JJIMH U YTJIOB

s.ru
https://educont.ru

JlekapToOBbI
KOOPAMHATBI
HA IVIOCKOCTH
9 4.)

JlekapToBbl KOOPJWHATHI TOYEK
HAa TJIOCKOCTH.

VYpaBHeHue mnOpsMOH.  YTIIOBOM
KOd((UIIMEHT, TAHTE€HC yTria HaKJIo-
Ha, TapajulelbHbIE W TEPICHINKY-
JSIPHBIE TIPSIMBIE.

VYpaBHeHHE OKPYKHOCTH.
HaxoxneHue koopauHaT TOYEK Iie-
pecedeHns OKPY>KHOCTHU U TPSIMOH.

MeToa KOOpauHAT TIPU pPELICHUH
TE€OMETPHUECKUX 3a]1ad.

Hcnonp3oBaHue MeToAa KOOpIH-
HaT B MPAKTHYECKUX 3a/1a9ax

Oceauseamsv nonsmue TNPSMOYTOJIbHONU CUCTEMBI KO-
OpJAMHAT, IEKapTOBBIX KOOPAUHAT TOUKH.

Bv16ooums ypaBHEeHUE IPSIMON U OKPY>KHOCTH.

Buioensams momHBIN KBapaT sl HAXO0XKJICHUS LIEHTPa
U paguyca OKpYKHOCTH IO €€ ypaBHEHHUIO.

Pewamv 3a0auu Ha HaXOXAEHUE TOYEK IEPECEUCHMS
MPSIMBIX U OKPYKHOCTEH C TIOMOIIBIO METO/1a KOOPIMHAT.

Hcnonvzo6ams CBONCTBA YIiaoBoro ko3dduuuenta
NpSIMOM TIPH pelIeHUH 3ajad, JUIsl ONpeAeTIeHUs pacio-
JIO’KEHUS TIPSIMOM.

Ipumenams KOOPIMHATHI MIPU PELIEHUH F€OMETpHUe-
CKUX M NMPaKTHYECKUX 3aJ1ad, /Ui IOCTPOEHUSI MaTeMaTH-
YECKHUX MOJIENIeH pealbHBIX 33/1a4 («METO KOOPAMHATY).

llonv306amvca  1isl TIOCTPOEHUST M HUCCIIENOBAHUMN
M (POBBIMU PECYPCAMHU.

3nakomumucs ¢ ucmopuel pa3BUTHs FEOMETPUU

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

IpaBuiabHbIE [IpaBuiibHBIE ~MHOTOYTOJBHHKH, Dopmynuposams ONpeNeNeHNEe TMPaBUIBLHBIX MHOTO- | https://uchi.ru
MHOTOYTOJIbHUKH. | BBIYMCIEHUE UX 3JIEMEHTOB. UHMCIIO U | YTOJIbHUKOB, HAXOAUTD UX 3JIEMEHTHI. https://www.yaklas
Jauna JUIMHA OKpYXHOCTH. JlnuHa nayru Ilonvb3z06amvca TOHATHEM JJIUHBI OKPYXKHOCTH, BBE- | S.ru

OKPY’KHOCTH OKpyXHOCTHU. PannanHas mepa yria. | IEHHBIM € NOMOIIBIO IPaBWIIBHBIX MHOI'OYTOJIBHHMKOB, | https://educont.ru
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U IJjiomaab Kpyra.

Ilnomane Kpyra u €ro 3JI€EMEHTOB

ONPEACISATh YUCIO T, JJMHY AYTM U PaJIUAHHYIO MEpy

Bbruncienue (cekTopa u cermenra). Briumncienue | yria.
oA /1ei wiomaned QGuryp, BKIIOYAIOLINX IIposooums nepexod OT paAMaHHONW MEpPHI yIiia K rpa-
8 4.) DJIEMEHTBI Kpyra JTyCHOU U HAa00OpOT.
Onpedensimp MIOIMAJb KPyTa.
Buvisooumwv ¢popmynetr (B TpalyCHOM M paguaHHON Me-
pe) uist JUIMH YT, IJI0LAe CEKTOPOB U CETMEHTOB.
Buiuucnams nnomanau GUryp, BKIIOYAIOIIUX AJIEMEH-
ThI OKPYKHOCTH (KpyTa).
Haxooums muiomaay B 3aauax peaibHOM KU3HU
JBUKeHU s [lonsiTne 0 JBUKEHUM ILIOCKO- Pasboupams mipuMepbl, WUTIOCTpUpYIOMmKE MOHSATHA | https://uchi.ru
IJI0CKOCTH ctu. [lapamienbHblil IepeHOC, OBO- | ABUKEHUS, LIEHTPOB U OCEHl CUMMETPHHU. https://www.yaklas
(6 4.) por u cummerpusi. Ocu U LEHTPHI Dopmynuposams ONPEACIICHUS NapaJUIEIbHOrO Mepe- | s.1ru
CHMMETPHH. HOCa, IOBOPOTAa U OCEBOM CUMMETPHU. https://educont.ru
[Ipocreiimne npuMeHeHus B pe- Bvisooums ux cBOWCTBa, HaAxoOumb HENOJBUKHbBIE
[ICHUH 33]1a4 TOUKH.
Haxooums 1EHTpPBl U OCH CUMMETPUN MPOCTEHIINX
¢buryp.
Ilpumensms napajuIeNIbHBIA IIEPEHOC U CUMMETPHIO
MpH PElIEHUU TeOMETPUUYECKUX 3ajad (pazOuparb MpH-
MepBbl).
Hcnonvzoeams 1Isl TIOCTPOEHHMS U UCCIIEIOBAHUU
11 (POBBIE PECYPCHI
IloBTOpEHUE, IToBTOpEHNE OCHOBHBIX MOHATHI Onepuposamv nouamusmu: (urypa, Todka, npsmas, | https://uchi.ru
00001IeHHE, U METOIOB KypcoB 7-9 KiaccoB, | yroj, MHOTOYTOJbHUK, PaBHOOEIPEHHBIM W paBHOCTO- | https://www.yaklas
cucTeMaTH3almusa | 0000IIeHHe W CHUCTeMaTH3allsl 3Ha- | POHHUN TPEYroJbHUKU, MPSIMOYTOIBHBIM TPEYroJbHUK, | S.ru
3HAHUH** Huii. [IpocTeitmme reoMeTrpuyeckue | MeanaHa, OMCCEKTpUCa M BBICOTA TPEyroibHUKa, mapai- | https://educont.ru
(7 4.) burypsl U ux cBoiictBa. M3mepeHue | penorpamm, poMO, MpsIMOYTOJIBHUK, KBaJpaT, Tparenus;

T€OMETPUYECKUX BEJIMYHUH.

TpeyroybHUKA.

[TapannenpHple W NEPIEHINUKY-
JISIPHBIE TIPSMBIE.

OKpy)XHOCTh U Kpyr. ['eomerpu-
YECKUE NIOCTPOEHUS. YTIIbI B OKPYK-

OKpPY’KHOCTb, KacaTelbHasi; paBeHCTBO U mojobue guryp,
TPEYrOJIbHUKOB; MNapajuIeJbHOCTh W IMEPHEHAUKYISAP-
HOCTb MPSMBIX, YIOJ MEXIY NPSIMbIMH, CUMMETPHUSl OT-
HOCHUTEJIBHO TOYKH U MPSAMOM; JUIMHA, PaCCTOSIHUE, BEJIH-
YMHA yIJIa, JI01a (b, IEPUMETP.

Hcnonvzosams  ¢hopmynvl: niepuMeTpa U IIJIOMIAAU
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HOCTH. BriucaHHble U ONHMCaHHBIC
OKPY’KHOCTH MHOTOYTOJIbHUKOB.

IIpsmass ¥ OKpYXHOCTb. YeThI-
pEXyroapHUKU. BrnmcanHele U onu-
CaHHBIC YEThIPEX YT OJIbHUKH.

Teopema Iludaropa u Havana
TpuroHomerpuu. Pemenue o0muUX
TPEYrOJIbHUKOB.

[IpaBunbHBIE  MHOTOYTOJBHUKH.
[IpeoOpazoBanusi 1I0CKOCTH. J[BH-
kenus. [Togodue. CummeTpusi.

IInomans. Berunmcnenue momnia-
neit. [Inomaau nogo6HBIX GUryp.

JlexapToBbl  KOOpAMHATHI
IIJIOCKOCTH.

BekTopbl Ha MIIOCKOCTH

Ha

MHOTOYTOJIbHUKOB, JITHHBI OKPY>KHOCTH U TUIOMIAJH KPY-
ra, 00béMa MPSMOYroJILHOTO Mapalie/IeIuIe/a.

Onepuposams nousmusmu. TPSIMOYTOIbHAS CHCTEMA
KOOpJIMHAT, BEKTOP; HMCIIOJIB30BaTh STH TOHATHSA IS
MIPEJICTABJICHMS JAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIIC
U3 IPYTHX y4EOHBIX MPEIMETOB.

Pewams 3a0auu Ha TIOBTOPEHUE OCHOBHBIX TOHSTHH,
WUTIOCTPAIIMIO CBSI3eH MEXKIY Ppa3IuYHBIMU YaCTIMHU
Kypca.

Buibupamos memoo niis penieHus 3aaaqm.

Pewams 3a0auu 13 NOBCEHEBHON KU3HU

71




6. PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»
7-9 KJIACChbI

Lenu uzyuenus yueonozo Kypca

B coBpemenHoM mudpoBoM MHpe BEPOATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOIBIIYIO
3HaYMMOCTb, KaK ¢ TOUKH 3PEHUs NIPAKTUUYECKUX MPUIIOKEHUH, TaK U UX POk B 00pa30BaHUM, He-
00X0AMMOM Ka)KIOMYy 4elloBeKy. Bo3pacraer uncio mpodeccuii, mpu OBIaJICHUU KOTOPBIMU TPeOy-
eTcs xopouast 0a30Basi HOATOTOBKA B 007aCTH BEPOATHOCTH M CTaTHUCTUKH, TaKasl IOATOTOBKA BaX-
Ha JUTS TIPO JI0JDKEHUS 00pa30BaHUs U AJISl YCIIEITHOW MPO(QEeCCHOHATBHON Kaphephl.

Kakaplil 4estoBeK MOCTOSHHO IPUHUMAET PEIIECHUS Ha OCHOBE UMEIOIINXCS y HETO IaHHBIX.
A 11 000CHOBAaHHOTO TPUHATHS PEIICHUS B YCIOBHSX HEIOCTAaTKa MM M30bITKa WH(pOpMaIUn
HE00XO0/AMMO B T.4. XOPOLIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUUECKOE MBILILICHHE.

HIMEeHHO 103TOMY OCTPO BCTajla HEOOXOAMMOCTb CPOPMHUPOBATH Y 0OYHAIOLIUXCS (PYHKIIH-
OHAJIbHYIO TPaMOTHOCTb, BKJIFOUAIONIYIO B c€0sl B KAUECTBE HEOTHEMIJIEMOM COCTABIISIOIIEH yMEHUE
BOCIIPUHUMATh U KPUTHYECKU aHATM3UPOBATH HH(OPMAIINIO, IPECTABICHHYIO B Pa3INUHBIX (op-
Max, IOHUMAaTh BEPOSITHOCTHBINA XapaKTep MHOTMX PEajbHBIX MPOLECCOB U 3aBUCUMOCTEH, IIPOU3-
BOJMTD [IPOCTEHIIINE BEPOITHOCTHBIE PACUETHI.

3HAaKOMCTBO C OCHOBHBIMU NPUHIMIIAMH cOOpa, aHAIN3a U NPEACTABICHUS JJaHHBIX U3 pa3-
JMYHBIX cep KU3HU 00IIecTBa U TOCYJapCTBa MPUOOIIAeT 00yJaromuXCcst K OOIIeCTBEHHBIM HHTE-
pecaMm. M3yueHne ocCHOB KOMOMHATOPUKU Pa3BUBAECT HABBIKM OpraHU3ally rnepedopa M moacuéra
Yrcia BAPUAHTOB, B T.4., B IPUKJIAJIHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3aaét
MaTeMaTH4ecKuil GpyHaaMeHT i GOPMHUPOBAHUS KOMIIETEHIIMNA B 00JacTi MH(MOPMATUKU U LU }-
poBbIX TexHojoruil. [lomMmuMoO 3TOro, MpuU M3y4YEHUU CTATUCTUKU U BEPOSITHOCTU OOOramaroTcs
IIPEJCTABICHUS YYaIIUXCsl O COBPEMEHHON KapTHHE MHpa U METOJaX ero Mcciael0BaHus, GopMHUpY-
eTcs MOHMMAaHHUE POJIM CTATUCTHKH KaK NCTOYHHUKA COIMAIbHO 3HAYMMON MH(POPMALIUU U 3aKJIa bl
BaIOTCS OCHOBBI BEPOSTHOCTHOI'O MBILLUICHHUS.

B coomeemcmeuu ¢ 0anHvbiMu yensamu 6 cmpyKkmype npozpammul yuebrno2o Kypca « Beposam-
HOCMb U CMAMUCIUKA» OCHOBHOU UWIKOJIbL 8bl0€NeHbl Ce0VIOuUe COOEPHCAMENbHO-MeMOoOUecKue
nunuu: «llpeocmaenenue 0anuvlx u onucamenvHas cmamucmukay, «Bepoamunocmoy; «Onemenmul
KOMOuHamopuxuy, «Beedenue ¢ meoputo epagoey.

Copnepxanue nuHun «lIpencraBneHre TaHHBIX U ONMUCATeNbHAs CTATUCTUKA» CIY>KUT OCHO-
BOM 11 (hopMUpOBaHMs HABBIKOB pabOThl ¢ MHPOPMALIME: OT YTEHHUs] U UHTepHpeTaunu HH)op-
Maluy, NMpeACTaBIeHHON B Ta0iuLax, Ha AuarpaMMmax U rpadukax 1o cOopa, IpeacTaBie€HUS U
aHaJIM3a JAaHHBIX C MCIIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEAHUX U pacceuBaHus. Pa-
00Tasi C JaHHBIMH, OOy4YarOIIMEcs y4yaTCsl CUMTHIBATb U WHTEPIPETHUPOBATH JIaHHBIE, BbIJIBHUIaTh,
apryMEHTHPOBaTh U KPUTUKOBATh MPOCTEHIIINE TUIIOTE3bl, Pa3MBIIUIATh HAJ (PaKTOpaMH, BbI3bIBA-
IOLIMMHU U3MEHYMBOCTD, M OLIEHUBATh UX BIMSHHE HA paCCMaTPUBAEMbI€ BEJIMUMHBI U TIPOLECCHI.

WMHTYUTUBHOE TNPEACTABICHUE O CIy4yallHOW M3MEHYMBOCTHU, MCCIEAO0BAaHUE 3aKOHOMEPHO-
CTE€ W TEHJICHIMHA CTAHOBHUTCS MOTHBUPYIOLIEH OCHOBOM IJII M3YYEHUS] TEOPUU BEPOSITHOCTEH.
bonbiioe 3HadeHMe 37€Ch UMEIOT NIPAKTUYECKUE 3a/1aHUs, B YACTHOCTU OIBITHI C KIACCHYECKUMHU
BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOAMUTCS Kak Mepa IpaBaornonodus ciy4aitHoro coOwitus. [lpu
M3Y4YeHHH Kypca 0OydaroIlHuecs 3HAKOMATCA C MPOCTEUIIUMHU METOJaMH BBIYMCIECHUS BEPOSTHO-
CTEH B CIIy4alHBIX 3KCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU UCXOJIaMH, BEPOSATHOCT-
HBIMM 3aKOHaMH, IMO3BOJISIIOIIMMH CTaBUTh W peniath Oosee cioXkHbe 3adadu. B kypc BxomsT
HaYaJIbHbIE MTPEICTABICHUS O CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

Takxe B paMKax 3TOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO 00y4aloIUXCsl ¢ MHOKECTBAMU
U OCHOBHBIMM OIIEpallMsIMU HaJ MHO>KECTBAMH, PACCMaTPHUBAIOTCS MPUMEPBI IPUMEHEHUs 1JIs pe-
LIeHMs 33/1a4, a TAK)KE HCIOIb30BaHMS B IPYrUX MaTeMaTHUECKUX Kypcax U yueOHBIX IpeaMeTax.

Mecmo yuebnozo Kypca 6 yueonom niamne
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B 7-9 knaccax uzydaercst Kypc «BeposTHOCTh M CTAaTHUCTUKA», B KOTOPBIA BXOJSAT pa3aeibl:
«[IpencraBneHne JaHHBIX U OMUCATENbHAS CTATUCTHKAY; «BeposATHOCTHY; «DJIEeMEHTH KOMOHHATO-
pukn»; «Beenenue B Teopuio rpadoBy.

Ha usydenue nanHoro Kypca OTBOIUT | ydeOHBINM 4ac B HENENIO B TCUCHUE KaXIOTO Toja
o0y4eHwus1, Bcero 67 ydeOHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA

7 KJacce

(34 gyaca)

[IpencraBnenne naHHBIX B BUjAE TaOuIuI, auarpamm, rpadukoB. 3amonHeHue TaOnuIl, YTCHUE U
MOCTPOCHHE AMarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W KPYTOBBIX). UTeHHEe rpadukoB peansbHbBIX
npoueccoB. V3pneuenne nHpOpMaUK U3 AUATPaMM M TaOJHUI, UCIIOIB30BAaHUE U MHTEPIIPETALINS
TAHHBIX.

OmnucarenbHas CTAaTHCTHKA: CpelHee apudmMeTHyeckoe, MeIuaHa, pa3Max, HauOoiblee Hu
HauMEHblIee 3HaueHUsI Habopa YnCIOBBIX JaHHBIX. [Ipumepsl cinyyaiiHoit uamenunBoctu. Ciay4daii-
HBIM SKCIIEPUMEHT (OIBIT) U CilydaiiHoe coObITHE. BeposTHOCTB U yacToTa.

Posib ManoBeposTHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHH B MpHpoJie U B oOuiecTBe. MoHeTa
U WTpayibHasi KOCTh B TeOpHUU BeposTHocTel. ['pad, Bepmmna, pedpo. CreneHsb BepumrHbl. Yucio
péOep u cymmMmapHas creneHb BepiuuH. [IpencraBienue o cBa3Hoctu rpada. Llenu u nuxisl. [lytu B
rpadax. O6xoxn rpada (DitnepoB myth). [Ipencrasienue o0 opueHTHpOBaHHOM Tpade. Pemrenne
3ajJjay C MOMOIIBIO I'padoB.

8 kiacc (34 yaca)

[IpencraBieHue JaHHBIX B BUJIE€ TaOIUL], TUarpamMm, rpaQuKoB.

MHOXecTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepaluu HajJ MHOXKECTBaMH: 00beIH-
HEHue, repeceueHue, nonogHeHue. CBoiicTBa omepanuii HajJ MHOXECTBAMH: MEPEMECTUTENBHOE,
coyeTaTesIbHOe, PacIpeIesInTeNIbHOEe, BKIItoUeHHs. Vcnoab3oBaHue rpauueckoro npeacTaBiIeHus
MHO>KECTB I OIIMCAHUSI PeasIbHBIX MTPOLIECCOB U SBJICHUI, IPH PELICHUN 33]1a4.

W3mepenune paccenmBaHusl NaHHBIX. Jlucnepcus M CTaHJApTHOE OTKJIOHEHHWE YHCIIOBBIX
HabopoB. /lnarpaMmma paccenBaHusl.

DneMeHTapHble COOBITHS ci1ydaiiHoro onbiTa. CiydaliHble cCOOBITHS. BeposTHOCTH COOBITHIA.
OnbITHI C pPaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITUAMHU. CiiyualiHblil BBIOOp. CBsI3b MEXY Ma-
JIOBEPOSTHBIMU U MTPAKTUYECKH JJOCTOBEPHBIMH COOBITHSMU B IPUPOJIE, OOILIECTBE U HAYKE.

JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSYEW BEPILMHBI,
CBSI3b MEX/y YHCJIOM BEPIIMH U yncioM péoep. [IpaBuno ymHoxeHus. Penenne 3agay ¢ momMoIpo
rpados.

[TpotuBononoxHbIe cOObITHS. uarpamma Ditnepa. OObeinHEHNE U TIEpeceYeHUue COOBITHH.
HecoBmectHble coObiTusi. Dopmysa CIOKEHUS BEPOSITHOCTEH. YcClIOBHas BeposITHOCTH. [IpaBuio
ymHOkeHus1. He3zaBucumble coObiTus. [lpeacraBienue skcriepuMeHTa B BUJIE JepeBa. Pemienue 3a-
Jla4 Ha HAaXO0KJICHHE BEPOATHOCTEN C MOMOIIBIO JIEPEBA CIIY4ailHOTO SKCIEPUMEHTA, THarpamm Ju-
nepa.

9 KJIACC
[IpencraBienue NaHHBIX B BUAE TaONMIl, JUarpamm, rpaukoB, MHTEPHpPETAUs JTAHHBIX.
UYreHue ¥ NOCTpOSHUE TAONIHUL, TUarpaMM, rpaukoB MO peasbHbIM JaHHbBIM.
[TepecranoBku u (axropuan. Coueranus u yucio coueranuid. TpeyronpHuk Ilackans. Pe-
IICHHUE 33/1a4 C MCIOJIb30BaHHEM KOMOUHATOPHKH.
['eomerpuyeckas BeposTHOCTh. CiydallHbIN BBIOOp TOYKU M3 (PUTYPHI HAa TIIIOCKOCTH, U3 OT-
pe3Ka U U3 Iyru OKPYKHOCTH.
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Ucnpitanue. Ycnex u Heyaadya. Cepusi UCIIBITAHUN 10 TiepBoro ycnexa. Cepusi UCIbITAaHUH
Bepuynnu. BepositHocTH cOObITHI B cCepuy UCTbITaHU bepHyIn.

CrnyuyaliHas BeIMYMHA U paclpeesIieHue BEpOATHOCTEH. MaTtemaTiecKkoe 0KHIaHue U 1 C-
nepcust. IIpuMeprl MaTEMaTUYECKOTO 0XKMJIAHUS KAK TEOPETHUUECKOTIO CPEAHET0 3HAYEHUS BEJIUYU-
Hbl. MaremMaTH4ecKoe OXHUAAHUE M JUCIEPCUS CIy4allHOM BEIMYMHBI «YHUCIIO YCIIEXOB B CEPUHU
ucnbITaHui bepHyim.

[TonsTHe 0 3akoHe OonbIIMX yKcen. M3MepeHne BepoATHOCTEH ¢ MOMOIIBIO YacToT. Poib u
3HAa4YEeHHE 3aKOHA OOJIBIINX YMCEll B IPUPOJIE U OOLIEeCTBE.

INJIAHUPYEMBIE NIPEJIMETHBIE PE3YJIbTATbBI
IIpeomemmnule pezyromamsl oceoenus Kypca « Beposmuocms u cmamucmuxa» 6 7-9 knaccax
Xapaxkmepusyromcs c1e0yrouumu YMeHUIMU.

7 RJ1ace

- Uutath uH(OpMaIHIO, IPEACTaBICHHYIO B TaOIUIaX, HA JUarpaMMmax; MpeiCTaBIsATh JaHHbIC B
BUJIE TAONUI, CTPOUTH AHArpamMmbl (CTOJOMKOBBIE (CTOIOUYATHIEC) U KPYTOBBIE) IO MacCHBaM 3HaUYe-
HUM.

- OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBBIC JaHHBIE, IIPEICTABICHHBIC B TA0IMIIAX,
Ha JMarpaMMax, rpagukax.

- Hcnonb3oBaTh Ui ONMUCAHUS JAHHBIX CTaTUCTHYECKHE XapaKTEPUCTUKU: cpeiHee apupmeTu-
4ecKoe, MeInaHa, HanboJIbIllee M HANMEHBIIIEe 3HAYCHUS, pa3Max.

- lmeTpb mpencraBieHue o0 cay4yailHOW M3MEHYMBOCTH Ha MpUMepax IeH, (GU3HUeCKUX BEIUYHH,
AHTPOTIOMETPUYCCKHX JIAHHBIX; UMETh TPEJCTABIICHUE O CTATUCTHYECKOH YCTOMYHUBOCTH.

8 KUIACC

- U3BnekaTh 1 mpeoOpazoBbIBaTh MH(OpMAIMIO, MPEJACTaBICHHYIO B BUJe Taliull, aua-
rpaMM, rpauKoB; IPEICTABIATh JaHHbIE B BUJIE TaOJIUL], TUarpamMm, rpaguKkoB.

- OnuchIBaTh IaHHBIE C MTOMOIIBIO CTATUCTUYECKUX TOKa3aTeNel: CpeTHIX 3HaUeHU! U Mep
paccenBaHmus (pa3max, TUCTIEPCHUS U CTaHAAPTHOE OTKJIOHEHHUE).

- HaxoauTpe 4acTOTHl YMCIIOBBIX 3HAUYEHUH W YacTOThI COOBITHI, B T.4. IO pe3ybTaTaM M3-
MEpEHUH U HAOJIIOACHUI.

- HaxoauTe BeposITHOCTU CITy4aHBIX COOBITHI B ONBITAX, 3HAsE BEPOSATHOCTH JIEMEHTAPHBIX
COOBITHI, B T.4. B OTIBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITHSIMH.

- Mcnonb3oBare rpaduyeckue MOJENU: JEpeBO CIy4alHOro SKCIIEPUMEHTA, JHarpaMMbl
Diinepa, ynciosas npsmasi.

- OnepupoBaTh NOHATHSAMU: MHOXKECTBO, IMOJIMHOYKECTBO; BBIMOJHATH ONEpallUy Haj MHO-
KEeCTBaMH: 00beIMHEHUE, NTepeceueHue, TOMOTHEHHE; MePEUUCIIATh IEMEHThl MHOKECTB; MpUMe-
HSTh CBOMCTBAa MHOXECTB.

- Ucnonb3oBath rpadguueckoe mpecTaBiIeHHe MHOXKECTB M CBSI3€H MEXAY HUMH JIJISl ONH-
CaHUs MPOIIECCOB U SBJICHUH, B T.4U. IPU PEIICHUH 33]a4 U3 APYIUX YUeOHBIX PEIMETOB U KYPCOB.

9 KJIACC

- 3Bnekarh u mnpeoOpa3oBbIBaTh WH()OPMAIHIO, TIPEICTABICHHYIO B PA3IMYHBIX UCTOYHH-
Kax B BUJE TaONUIl, [uarpamm, rpaduKoB; MpeCTaBIATh JaHHBIE B BHJE TaOIUIl, AUarpaMM, Irpa-
(buKOB.

- Pemath 3a/aum OopraHuM30BaHHBIM MEepeOOpPOM BapHUAHTOB, a TaKXKE C HCIOIb30BaHHUEM
KOMOWHATOPHBIX TIPABUII U METOIOB.

- Ucnonp30BaTh onucaTelbHbIE XapaKTEPUCTUKHU I MACCUBOB YMCIIOBBIX JaHHBIX, B T.4.
CpeIHHE 3HAYECHUS U MEPBI PACCEUBAHUS.

- HaxoauTh 9acTOTHl 3HAYEHUI M 9aCTOTHI COOBITHS, B T.4. MOJIB3YACh PE3yJIbTaTaMU MIPOBE-
NEHHBIX U3MEPEHUN U HAOTIOICHUIA.
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- HaxonuTh BeposiTHOCTH CiydyallHbIX COOBITUN B M3YUEHHBIX OIBITaX, B T.4. B OMBITax C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMHU COOBITHSIMU, B CEPUSX HCIBITAHHIA J0 MEPBOTO ycIexa, B ce-
pusix ucneiTanui bepuysu.

- IMeTh npencraBieHue 0 CIy4aiiHON BEJIMYMHE U O PACIIPEAEIEHUN BEPOITHOCTEM.

- UMeTp mpezacTaBieHue o 3akoHe OOJIBIIMX YMCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CIly4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKHCEN B IPUPOJIE U OOIIEeCTBE.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCABEPOATHOCTDb U CTATUCTHKA».
7-9 KJIACCBI

7 kaacc. (34 yaca)

Ne Ha3Banue pasaedna, OcHOBHOE coiep:KaHue OcHoBHBIE BHABI A1eITE€JIbHOCTH JJIeKTPOHHbBIE 00pPa30Ba
n/n TEeMBbI y4almxcsi HbIe pecypchbl
1 Paznen 1. Ilpeacras- [IpencraBnenue qaHHBIX B TA0- Uurate wuHpOpMANHIO, TPEICTABICHHYIO B https://www.yaklass.ru/p/alge

JICHHC JaHHBbIX

JUIaX, TPAKTUYECKUE BBIYUCIIE-
HUS 110 TAOJIMYHBIM JTaHHBIM, H3-
BJICUCHHE U UHTEpIpeTanus Tab-
JUYHBIX JTAaHHBIX, TPaQUICCKOC
MIpeJICTaBIICHUE JIAHHBIX B BHJIC
CTOJIOMKOBBIX (CTOIOYATHIX) U
KpPYroBBIX Auarpamm. UteHue u
MOCTPOCHHE TUarpaMm, IPUMeEPhI
JTeMorpauyeCcKuX quarpamm

TabNnuIax, Ha Juarpammax; HpeJCTaBlIATh JlaH-
HbIC B BUJIE TaOIUIl, CTPOUTH JUATPAMMBbI (CTOJI-
OuKoBBIE (CTONOUYATHIC) U KPYTrOBBIE) [0 MAacCH-
BAM 3HAYCHUM.

- OnuchIBaTh U MHTEPIPETUPOBATH PEATHHBIC
YHCIIOBBIE JaHHBIC, MpPEJICTaBICHHbIE B TaOIuU-
11ax, Ha JuarpaMMax, rpaukax.

klass/elementy-kombinatoriki-s
i-teorii-veroiatnostei-10205/¢el¢
statistiki-metody-obrabotki-infc
10215/re-eba7c64e-deSf-4cbf
daae79ec8801

Paszngea 2. Onuca-
TeJbHAs CTATHCTHKA

Uucnossie HaOopsl. CpenHee
apupMETHIECKOE YHCIOBOTO
Habopa. Mepa 1eHTpaIbHON TeH-
neHIu (Mepa 1eHTpa) Mennana
YUCJIOBOTO Habopa. Y croiyu-
BOCTh MeanaH HauGomnbiiee u
HauMEHbBIIIee 3HAYCHUS YUCIIOBO-
ro Habopa. Pazmax .

- OnuceiBaTh U UHTEPIPETUPOBATH PEAIbHbBIE
YHCIIOBbIE JaHHbIC, MPEJICTaBICHHbIE B Ta0JIU-
1ax, Ha AMarpaMMax, rpagukax.

- Hcnonb3oBaTh A1 ONMCAHMS JAHHBIX CTa-
TUCTUYECKHE XApPaKTEPUCTUKH: cpelnHee apud-
METHYECKOe,  MeauaHa, HauOombIlee |
HavMeEHbIIIee 3HaYeHus, pazMax. Pemarte 3a1a4 ¢
MIOMOIIIBIO CPEHET0 apu(PMETHUECKOTO U MEU-
anbl. Pemate 3a1au ¢ ucnonb3zoBaHueM nudpo-
BBIX PECYPCOB IIPU U3YYEHUU CBOMCTB CPEIAHUX.
Haxonute HauOosbliee U HauMEHbIIEE 3Haye-
HUS YMCIIOBOT0 Habopa, pa3max.

https://urok.1c.ru/library/mather
atematika_5_11_klI_kollektsiya_
vnykh_modeley/6_veroyatnost_
ka/6_3_sluchaynye_posledovate

Paznen 3. Cayuaiinas
U3MEHYUBOCTH

Cnyualinas n3mMeH4nBocTsb. [lpu-
Mepbl. YacToTa 3HaYeHU B Mac-
cUBE JaHHbIX. [ pynnupoBka naH-

Hmets npeacrasieHue o clrydaliHOW U3MEHYH-
BOCTHU Ha NIPUMeEpPAX LIeH, PU3NUECKUX BEIHUHH,
AHTPOIIOMETPUYECKUX JTAHHBIX; UMETh IIPE-

https://urok.1c.ru/library/mather
atemat-
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HBIX. ['mcTorpamma. I'paduue-
CKOE€ TpEeJICTaBICHUE Pa3HbIX BU-
JIOB CIIy4YalHOW U3MEHUYHUBOCTH.
[Toctpoenune rucrorpamm. Ilar
rucrorpaMmsl. Pemenue 3agay

CTaBJICHUE O CTATUCTUYECKON YCTOWYUBOCTU

ika 5 11 kl kollektsiyva interal
modeley/6_veroyatnost i _stati
3 sluchaynye posledovatelnost

Pa3pgea 5.BepositHocTh
U 4YacToTa CJAYYAHMHOI0
cOoObITHA

City4aifHbIi SKCTIEPUMEHT (CITy-
YaifHbIH OIIBIT) U CIIly4yaliHOE CO-
ObITHE.

BeposTHOCTb 1 yacToTa COOBITHS.
Posib MasI0BEpOSATHBIX U IIPAKTH-
YECKH JOCTOBEPHBIX COOBITHH B
HIPUPOJIE U B OOILECTBE.

Momneta u urpanbHasi KOCTb B
TEOPUHU BEPOSTHOCTEH.

OcBauBaTh NOHSTHUS.CIIyYalHBIA SKCIEPHU-
MEHT W CIy4ailHOe COOBITHE, BEPOSTHOCTh U Ya-
CTOTa COOBITHUS.

Pemiate 3a1aun Ha MOMCK BEPOSTHOCTH M 4a-
CTOTBI COOBITHS, B TOM YHCJE C MCHOJIb30BaHU-
€M JiepeBa CIIy4aiiHOro OIbITa

https://www.yaklass.ru/p/alge
klass/elementy-kombinatoriki-st
teorii-veroiatnostei-10205/ele
teorii-veroiatnosti-nakhozhd
veroiatnosti-12691/re-f80°

Pa3znen 6. O6001eHne,
KOHTPOJIb

IToBropenue. [IpencraBnenue
naHHbIX. OnucaTenbHas CTaTH-
cTuKa. BeposTHOCTE CityyaliHOTO
coObiTus. Penienue 3a-
na4.0060011eHre 1 KOHTPOJIb Kyp-
ca "BeposiTHOCTB M cTaTucTuka" 7
KJacca

[ToBTOpSATH M3YYEHHOE U BBICTPANBATH CUCTEMY
3HaHUI.

Pemrate 3aa4u Ha NPECACTABJIICHUC 1 OIMMCAHUC
JAAaHHBIX C TIOMOIIBIO U3YUCHHBIX XapaKTCPpHU-
CTHUK.

Pemate 3amaun Ha peACTaBICHUE TPYIITUPO-
BAHHBIX JIAHHBIX U ONMCAHUE CIyYalHOW U3MEH-
YUBOCTH.

Pemats 3a1aun Ha onpeieIeHne YacTOThI CIIy-
YalHBIX COOBITHHN, 00CYKICHHUE MPUMEPOB CITY-
YalHBIX COOBITHIA, MaJIOBEPOSATHBIX U MPAaKTHYE-
CKHU JJOCTOBEPHBIX CIy4alHbIX COOBITHI, UX pO-
JIM B IPUPOJIE U KU3HU YEJIOBEKA

https://resh.edu.ru/subject/lessor
ain/

https://resh.edu.ru/subject/lessor
ain/

https://urok.1c.ru/library/mather

atematika_5_11_kI_kollektsiya_

vnykh_modeley/6_veroyatnost_
ka

https://urok.1c.ru/library/mather

atematika_5_11_kI_kollektsiya_

vnykh_modeley/6_veroyatnost_
ka
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8 KJIACC (34 u.)

Ne HaszBanue OcHoBHOE OcHOBHBIE BHBI DJIeKTPOHHBbIE
n/n pasjena (TemMbl) cojepKaHue AeATeJIbHOCTH 00y4aroIuxcs (uudgposbie)
(umMcJ1I0 YacoB) oOpa3oBaTe/ibHbIE
pecypchbl
IHoBTOpPEHME IIpencraBnenne nanHbelx. Omnuca- Iloemopsimb ¥3ydyeHHOE U BbICTpauBaTh cucrteMy | https://uchi.ru
Kypca TenbHas crartuctuka. CiydaiiHas W3- | 3HAHMIL. https://www.yaklas
7 kaacca MeHUuBOCTb.  CpeaHHE  YHCIOBOIO Pewamv 3a0auu Ha nipeCTaBIeHUE U ONMMUCAHUE | S.ru
(4 4.) Habopa. JAHHBIX C TOMOUIbIO U3YUYEHHBIX XapaKTEPUCTHUK. https://educont.ru
Cayuaiinple coObiTusd. BepositHo- Pewamsv 3a0auu Ha npencraBieHUE TIPYNIUPO-
CTH U 4yacToThl. Kilaccuueckue Moienu | BAHHBIX JIaHHBIX M ONMCAHME CIY4alHON M3MEHYM-
TEOPUHM BEPOSATHOCTEH: MOHETAa M WUI- | BOCTH.
pasibHast KOCTh Pewamys 3a0auu Ha onpeneneHue 4acTOTHI CIy-
YalHBIX COOBITHH, 00CYX/JIE€HUE NMPUMEPOB CIydaii-
HBIX COOBITHH, MAJIOBEPOSATHBIX U MPAKTUYECKHU JO-
CTOBEPHBIX CIy4YailHBIX COOBITUH, UX POJIU B IPUPO-
JI€ U KU3HU YeJIOBEeKa
OnucarejabHasi Otknonenus. /lucnepcust 4ncCiIoBo- Oceauseamv nouwsimus: TACTIepcHs U ctanaaptHoe | https://uchi.ru
CTATHCTHKA. ro Habopa. CraHIapTHOE OTKJIOHEHHE | OTKJIOHEHHUE, HCIIOJIb30BaTh ATH XapakTepucTuku | https://www.yaklas
PaccenBanne YHUCIOBOr0 Habopa. Jluarpammbl pac- | JJsl ONMCAHUS PACCEUBAHUS JIaHHBIX. s.ru
JAAHHBIX CEUBaHUS Buviosueams cunomesst 00 OTCYTCTBUM WM Hanu- | https://educont.ru
(4 4.) YUY CBA3M [0 JUarpaMmaM pacCeruBaHUs.
Cmpoums nuarpaMMbl pacCceMBaHUs IO UMEIO-
LIUMCS JAaHHBIM, B TOM YHCJIE C IIOMOILBIO KOMIIBIO-
Tepa
MmuoxecTBa MHosxecTBO, noaMHOXkecTBO. Ome- Oceaueamv  nowsimus: MHOXECTBO, 3JeMeHT | https://uchi.ru
4 4.) panuu HaJ MHOXXECTBaMU: OOBEIUHEe- | MHOKECTBA, ITOJIMHOKECTBO. https://www.yaklas

HUE, IEPECEUEHNUE, I0TIOJTHEHHE.
CgoiicTBa omnepanuid HajJ MHOXKe-

CTBaMHU: I[E€PEMECTUTEIbHOE, COYeTa-

TEJIbHOE, PaCHpPEeNIUTENbHOE, BKIIO-

Buinonnams onepayuu Hal MHOXECTBAMU: 00b-
eMHEHNE, TIEpeCceueHne, JOTOTHEHHE.

Hcnonvzo6ams CBOWCTBA: TEPEMECTUTENBHOE,
coueTaTeIbHOe, PACIPEACIUTEILHOE, BKIIIOUCHHUS.

s.ru
https://educont.ru
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YCHMUSL.
I'paduueckoe
MHOKECTB

MMpEaACTaBICHUC

Hcnonvzoeams  Tpaduyeckoe TMpeacTaBICHUE
MHOXECTB IIPU ONHCAHUM PEAJbHBIX IMPOLECCOB U
SBJICHUM, TIPU PELICHUU 3a/1a4 U3 JIPYTUX Y4eOHBIX
MIPEAMETOB U KypCOB

BeposiTHOCTB
CJIy4aiiHOT O
co0bITHUSA

(6 4.)

Onementapubie coObiTus. Cryyaii-
Hble coObITusA. braronpusTcTByromue
aJIeMEHTapHbIe cOObITHS. BeposTHOCTH
coObITui. OIBITBI C PaBHO- BO3MOX-
HBIMH DJIEMEHTapHBIMUA COOBITHSIMH.
Crnyyaitnbiii BEIOOD.

[IpakTuueckass pabora «OnBITHI €
PaBHOBO3MOXHBIMU ~ 3JI€MEHTapHBIMU
COOBITHSIMI

Ocesauseamev nousimusi. dJIEMEHTapHOE COOBITHE,
cydaiiHOe COOBITHE KaK COBOKYIHOCTh OJIarompu-
SITCTBYIOIIMX 3JIEMEHTAPHBIX COOBITUM, PABHOBO
MOYKHBIC 3JIEMEHTAPHBIC COOBITHS.

Pewams 3a0auu Ha BbIYMCIEHUE BEPOATHOCTEU
COOBITUH 10 BEPOSATHOCTSM 3JIEMEHTAPHBIX COOBITHIMA
CIIy4aiiHOTO ONBITA.

Pewams 3a0auu Ha BBIYHCICHHUE BEPOSATHOCTEH
COOBITUH B OMBITaX C PAaBHOBO3MOXXHBIMU JJIEMEH-
TapHBIMH COOBITUSIMH, B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEpA.

1Iposooums u uzyuams onvimsi ¢ PAaBHOBO3MOXK-
HBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU (C MCIOJIb30Ba-
HUEM MOHET, UTPAJIbHBIX KOCTEH, APYTHX MOJIEJEH)
B X0JI€ MPAKTUUECKOU pabOTHI

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

BBenenue
B TEOPHUIO

rpagos
(4 u4.)

HepeBo. CBoiicTBa aepeBa: €IQUH-
CTBCHHOCTb IIYTH, CYIIECCTBOBAHUC BU-
CsiYEel BEPILIMHBI, CBSI3b MEXAY YMCIOM
BepmiMH u uuciom péodep. I[lpasmio
YMHOXKEHUS

Ocsausame nonsmus: 1epeBo Kak rpag 0e3 Huk-
J1a, BUCSYas BepLIMHA (JIUCT), BETBb J€pEBa, MYTh B
JiepeBe, JUaMeTp JepeBa.

H3yyamo ceoticmea nepeBa: CylIeCTBOBAHUE BU-
Csiluel BEpPUIMHBI, €JUHCTBEHHOCTh IYTH MEXIY
JIBYMsI BEPIIMHAMH, CBSI3b MEKIY YHCIOM BEPIIUH U
quciIoM péoep.

Pewams 3a0auu Ha TOUCK U NEpeUYHUCIIEHUE Iy-
Teil B epeBe, onpeeseHre Yruciaa BepIiuH HIu pé-
Oep B mepeBe, 00X0,1 OMHAPHOTO JIepeBa, B TOM YHC-
JIe ¢ IPUMEHEHHEM NpaBUJIa YMHOXKEHHUS

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

Cayuaiinbie
coobITHS
(8 4.)

[IporuBonomnoxHoe codbiTHe. ua-
rpamma Ditnepa. OO0beaMHEHUE U TIe-
pecedeHue coOwITHi. HecoBmecTHBIC
coObITHs. POpMyNia CIOKEHHsI BEpo-

Ocsausame nousmus: B3aUMHO TPOTUBOIOJIOXK-
HbIE COOBITHSI, OTEpaIK HaJ COOBITHSIMH, 00BEIH-
HEHHE U TepecedeHue COOBITHI, AuarpaMmma Dujepa
(Oiinepa-Benna), coBMeCTHbIE U HECOBMECTHBIE CO-

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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sTHOCTEN. [IpaBUiIO YMHOKEHUS BEPO-
SITHOCTEH. Y CIIOBHAsi BEPOSITHOCTb.
HesaBucumbie coObiTusi. Ilpencrasie-
HHE CIy4ailHOrO SKCIIEPUMEHTA B BUJIE
JiepeBa

OBITHSI.

U3zyuams meopemsl 0 BEPOSITHOCTH 00BEAUHEHUS
JBYX COOBITHH ((OPMYNBI CIOXKEHHS  BEPOSTHO-
cTen).

Pewamv 3a0auu, B T.4. TEKCTOBBIE 3a/Jayd Ha
orpeziefiecHue BEPOATHOCTEH OOBEAMHEHUS U Tepe-
CEUEHUsI COOBITUI C IOMOLIBIO YMCIOBOM IMPSIMOH,
nuarpamm  Oiepa, (QOpMyJbl  CIOXKEHHS — Be-
POSITHOCTE.

Oceaueamsv noHamus: TMPABUIO YMHOKEHUS Be-
POSITHOCTEH, YCIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE
COOBITHS IEPEBO CIIYYalHOTO OIIBITA.

H3zyuamv ceoticmea (omnipeesieHUs]) HE3aBUCH-
MBIX COOBITHIA.

Pewamyo 3a0auu Ha onpejiesieHne U UCII0JIb30Ba-
HUE HE3aBUCUMBIX COOBITHIA.

Pewams 3a0auu Ha IOUCK BEPOSTHOCTEH, B TOM
YHCIIE YCJIOBHBIX, C HCIOJb30BAaHUEM JiepeBa Clly-
YaWHOIO OIbITA

Oo0o00menmne,
KOHTPOJIb
(4 4.)

IIpencraBnenne nanHbelx. Omnwuca-
TenbHas cratuctuka. ['pader. Bepost-
HOCTbh CIIy4aHOTO COOBITHS. DJIeMEH-
Thl KOMOUHATOPUKHU

Ilosmopsameb N3y4yeHHOE U BBICTPAUBATh CUCTEMY
3HaHUM.

Pewamv 3a0auu Ha nipeCcTaBIeHUE U ONMHCAHUE
JTAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.

Pewamw 3a0auu ¢ npumeHeHneM rpados.

Pemrate 3amaum Ha HaxXOXJACHUE BEPOSTHOCTH
CIIy4aifHOrO COOBITHSI IO BEPOSATHOCTSIM 3JIEMEHTap-
HBIX COOBITHI, B T.4.B OTBITAX C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITHUSMHU.

Pewams 3a0auu Ha HaxOXAEHHE BEPOSITHOCTEH
00BbETUHEHUS U TIEpEeCceueHUs] COOBITHIA, B TOM YHCIIE
HE3aBUCHMBIX, C HCIOJb30BaHUEM TpadudecKux
MIPEACTABICHUH U IepeBa CIIy4allHOIO OIIBITA.

Pewams 3a0auu Ha mepedncieHne KOMOWMHAITUN
(uncna TmepecTaHOBOK, YHCIIA COYETaHWil), Ha

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru
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HAXO0XKJICHUE BEPOSTHOCTEH COOBITHH ¢ MPUMEHEHH-
€M KOMOMHATOPHUKH, B TOM YHCJIE€ C UCIIOIb30BAHUEM
TpeyroyibHUKa [lackais

9 KJIACC (34 4.)
Ne Ha3zBanue OcHOBHOE OcCHOBHBIE BHbI DJIeKTPOHHBbIE
n/n pa3zaesa (TemMbl) coJep:KaHue AeSITeJIbHOCTH 00y4aI0IIHUXCS (undposbie)
(4mcs10 9acoB) o0pa3oBaTe/IbHbIC
pecypcsbl
IloBTOpPEHME IIpencraBnenne nanHbeIX. Onwuca- Ilosmopsimb N3y4eHHOE U BBICTpauBaTh cucreMy | https://uchi.ru
Kypca TenbHas cTtatucTuka. Onepanuu Haja | 3HAHMI. https://www.yaklas
8 kiacca coObITHsIMH. HezaBucuMocTb coOBITHI Pewamv 3a0auu Ha nipencTaBIeHUE U OMUCAHUE | S.ru
(4 4.) JTAHHBIX. https://educont.ru
Pewamv 3a0auu Ha HaxOXJE€HUE BEPOSTHOCTEH
00BEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCIIC
HE3aBUCHMBIX, C HCIHOJb30BAHUEM TpaUUECKUX
MIPEACTABICHUH U IEpEBA CIy4allHOTO ONBITA.
Pewamv 3a0auu Ha nepeuncieHre KOMOMHAUT
(uncna mepecTaHOBOK, YHWCIA COYETaHWil), Ha
HaXO0XKJICHUE BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHU-
€M KOMOWHATOPHKH, B T.4. C MUCIOJIH30BAHUEM Tpe-
yrojbHUKa [Tackans
DJ1eMeHThI KomOunaropHoe mpaBwio yMHO- Ocsausams nouwsimus: KOMOMHATOpHOE TipaBmJio | https://uchi.ru
KOMOMHATOPHKH xeHus. llepecranoBku. @DakTopual. | YMHOXKEHHS, YIOpPsIOUEHHasl mapa, Tpoika oObek- | https://www.yaklas
(4 4.) Coueranusi U yuciao codyeraHuid. Tpe- | TOB, mepecTaHOBKA, (akTopuan dYHcia, COYeTaHue, | S.ru

yronbHuK Ilackamsa. Ilpaktuye- ckas

YHUCJIO COYETaHUM, TpeyronbHuk [lackans.

https://educont.ru
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pabota «BbluncieHne BEpOSTHOCTEN C
HCII0JIb30BAHUEM KOMOMHATOPHBIX
(GyHKIMN 3TIEKTPOHHBIX TaOIHIDY

Pewamy 3a0auu Ha niepeyrcieHue ynopsI04eH-
HBIX 11ap, TPOEK, IEPEYUCICHUE NIEPECTAHOBOK U CO-
YETaHUH DJIEMEHTOB Pa3JINYHBbIX MHOXKECTB.

Pewamv 3a0auu Ha puMEHEHUE YKCciIa coyeTa-
HUl B anreOpe (COKpaméHHOE yMHOXXEHHE, OMHOM
HproTona).

Pewamv, npumenss xoMOMHATOPUKY, 33a4l Ha
BBIYHCJIICHUE BEPOSTHOCTEH, B TOM YHUCJIE C IIOMO-
LIbI0 3JIEKTPOHHBIX TaOMUI[ B XOJ€ IMPaKTUYECKOU
paboThl

I'eomeTpuueckasn
BEPOSITHOCTH
4 4.)

I'eomerpuyeckas BEPOATHOCTb.
CrnyyaitHplii BBIOOp TOYKU U3 (UTYPBI
Ha IUIOCKOCTH, M3 OTpe3Ka, U3 JAYyrH
OKPY>KHOCTH

Oceausamv nowsmue TeOMETPUYECKON BEpPOST-
HOCTH.

Pewamw 3a0auu Ha HaXOXKIEHUE BEPOITHOCTEN B
OIBITaxX, MPEJACTABUMBIX KaK BBHIOOp TOYEK W3 MHO-
rOoyrojibHUKa, Kpyra, oTpe3ka WM AYT'M OKpPYXKHO-
CTH, YUCJIOBOT'O IIPOMEKYTKA

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

HUcnuiTanus
bepnymn
(6 4.)

Ucnbitanue. Yenex u Heynava. Ce-
pUs UCHBITAaHUN 1O IEPBOrO yclexa.
Ucneitanusa beprymum. Beposraoctn
cOOBITHI B cepun UcnblTaHui bepHyi-
mu. Ilpaxtuueckass pabota «McmbiTa-
Hus beprymim»

Oceaueamsv noHAmusA: WCIBITAaHUE, AJIEMEHTap-
HOE cOOBbITHE B MCIBITAaHUM (yCIleX U Heyaaya), ce-
pusl UCHIBITAaHUI, HACTYIIJICHUE MEPBOro ycrnexa (He-
yJaun), cepus ucnbITaHuil beprysn.

Pewams 3a0auu Ha HaxoXAEHHE BEPOSTHOCTEN
COOBITHI B cepuM MCIIBITAaHUI 70 MEPBOTo ycrexa, B
T.4. C IPUMEHEHHEM (HOPMYIIBI CYMMBI F€OMETpUYE-
CKOM MPOTPECCHUH.

Pewams 3a0auu Ha HaxoXAEHHE BEPOSTHOCTEN
9JIEMEHTAPHBIX COOBITUI B cepuu UcHbITaHuN bep-
HYJUIM, HA HAXOXKIEHUE BEPOSITHOCTH ONPENEIEHHO-
IO YKCJIa YCIIEXOB B CEPUH UCTIBITAHUNA bepHysuim.

Hzyuams 6 xo0e npakmuueckoti pabomel, B T.4. C
MOMOIIIBI0 LIU(POBBIX PECYPCOB, CBOICTBAa BEPOAT-
HOCTH B CEPUM UCIBITAHUN bepHymum

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

Cayuaitnas
BeJIMYHHA
(6 4.)

CrnydaiiHasi BeIMYMHA U pacmpese-
JICHWE BeposiTHOCTEH. MaremaTuye-
CKOE€ OXHUJAHUE U JUCHEPCHUs CIydaii-

Ocsoumsv nouwsmus: cilydailHas BeJIUMYMHA, 3Ha-
YEHUE CIIYYalHOW BEJIWYUHBI, pacipeieieHue Bepo-
SITHOCTEMN.

https://uchi.ru
https://www.yaklas
s.ru
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HOM BenuuuHbL. [IprMepsl Maremaru-
YECKOI0 OKMUJAHMS KaK TeOPETUYECKO-
IO CPEAHETO 3HAYEHUS BEJINYUHBI.

ITonsaTHe 0 3aKoHE OONBIINX YHCEI.
H3mepenue BEPOATHOCTEN ¢ TOMOLIBIO
yactoT. [IpuMeHeHne 3akoHa O0JIBIINX
qucel

H3yuame u 0b6cyscoams TpuUMEphl TUCKPETHBIX U
HEMpPEepBIBHBIX CIIy4allHBIX BEJIUYMH (POCT, BEC Ue-
JIOBEKA, YNCIEHHOCTh HACEJICHUs, JPyrue U3MEHUH-
BbI€ BEJINYMHBI, PACCMATPUBABLINECS B KypCe CTaTH-
CTHKH), MOJEJBHBIX CIIy4allHbIX BEJIMYMH, CBS3aH-
HBIX CO CIIy4alHBIMU OMbITaMU (OpOCaHHe MOHETHI,
UTPAIBHON KOCTH, CO CITyYaifHBIM BEIOOPOM H T. II.).

Ocsausamsb nonsamus: MaTeMaTHYECKOE OXKUIa-
HHUE CIy4allHOW BEJIMYMHBI KaK TEOPETHYECKOE
CpellHee 3HauyeHHe, TUCIEepPCUsl CIy4yalHOU BeIU4M-
HbI KaK aHaJIOT JUCIEPCUHU YUCIOBOIO Habopa.

Pewamv 3a0auu Ha BBIYHCIEHHE MaTeMaTH4e-
CKOI'0 O’KMJIaHMS U JUCIEPCHU JUCKPETHOM CIlydail-
HOM BEJIMYMHBI 1O 33aJaHHOMY pACIpPEEICHUI0, B
TOM 4YHCJIE 33/ay, CBS3aHHBIX CO CTPaxOBaHUEM U
JIOTEPESIMH.

3nakomumuca ¢ MAaTEMaTUYECKUM OXUJAHUEM U
JUCIIEpCUENl HEKOTOPBIX PpACHpEleNICHuH, B TOM
YHCIIE PACIPEENICHNs CIIy4allHON BEIUYMHBI «UHC-
JI0 YCIIEXOB» B cepuH ucnblTaHui beprymm. U3y-
YaTh YacCTOTY COOBITHS B HMOBTOPSIOLIMXCS CIydaii-
HBIX OMBITaX KaK CIy4yalHYyIO0 BEJINYUHY.

3nakomumovca ¢ 3aKOHOM OONBIIUX 4YHCeNl (B
dbopme bepnymim): mpu OOJBIIOM YHUCIIE ONBITOB
94acToTa COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.

Pewams 3a0auu Ha u3MepeHHUe BEPOSTHOCTEN C
IIOMOUIBIO YACTOT.

Obcysicoamsy  posib 3aKOHA OONBIIMX YHCEN B
00OCHOBAHMHU YaCTOTHOTO METOJ[a U3MEPEHMS BEPO-
ATHOCTEM.

Ob6cyscoams 3aKOH OOJBIIUX YHCEN KaK MPOSB-
JICHWE CTaTUCTHYECKOM YCTOMYMBOCTH B H3MEHYH-
BBIX SIBJICHUSX, POJIb 3aKOHA OOJBIINX YUCEN B MPHU-
pOJi€ U B JKU3HU YEJIOBEKA

https://educont.ru
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O6o0meHue,
KOHTPO.JIb
(10 u.)

[IpencraBnenne nanHbpIX. Omnwuca-
TelbHAas CTAaTUCTHKA. BeposTHOCTH
CIIy9alilHOTO  COOBITHS.  DJIEMEHTHI
koMmOuHatopuku. CraydallHbIE BeEJH-
YUHBI U paCIpeIeICHUs

Iloeémopsimb W3ydyeHHOE U BBICTPAUBATH CUCTEMY
3HAHHH.

Pewams 3a0auu Ha npescTaBlieHUE U ONMUCAHUE
JaHHBIX.

Pewams 3a0auu Ha HaxXO0XJIEHUE BEPOATHOCTEH
COOBITUH, B TOM YHCJIE B OMBITaX C PaBHOBO3MOXK-
HBIMH JJICMEHTAPHBIMU COOBITUSIMHU, BEPOSTHOCTEU
00BEIMHEHUS W TIEPECeUCHUs COOBITUN, BBIUYUCIATH
BEPOSITHOCTH B OMBITAX C CEPUAMH CIYYalHBIX HC-
MBITAHUHN

https://uchi.ru
https://www.yaklas
s.ru
https://educont.ru

84




5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPO-
HECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

Bunenkun H. 5., XKoxos B.U., Yecnokor A.C., Anekcanaposa JI.A., [lIBapuoypa C.H.
,Maremaruka 5 kinacc, AO

"UznarensctBo "[IpocBemnenue";

Bunenkun H.41., XKoxos B.U., UecnokoB A.C., HIBapubypa C.1. MaremaTtuka 5 xinacc. O01mecTBo
C OTPaHUYCHHOMN

oTBeTcTBeHHOCTHIO "MOLl MHuemo3una" ;

Buenkun H. 5., XKoxos B.U., YecnokoB A.C., Anekcanaposa JI.A., [lIBapuoypa C.H.
,Maremaruka 6 kiaacc, AO

"UznarensctBo "[IpocBemenue";

Bunenkun H.41., )Koxos B.U., UecrokoB A.C., llIBapudypa C.1. Marematuka 6 kmacc. O01iecTBo
C OTPaHUYECHHOU

oTBeTcTBeHHOCTHIO "MOIl MHuemo3una" ;

Komsrun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue,Anrebpa, 7 kinacc, AKIuonepHoe oO1ie-
CTBO

"UznarensctBo "[IpocBenienue";

Atanacsn JI.C., byry3oB B.®., Kagomues C.b. u apyrue ['eomerpus 7-9 knacc AkunoHnepHoe 00-
IIECTBO

"UzparensctBo "lIpocBemienue";

Komsrun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue, Anrebpa, 8 kinacc, AkiponepHoe oOrie-
ctBo"M3narennctBo "[IpocBemnienue";

Aranacss JI.C., byry3oB B.®., Kanomues C.b. u apyrue, ['eomerpus 7-9 knacc, AKUHOHEPHOE
0011eCTBO

"U3parensctBo "lIpocBemienne";

Komsirun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue, Anrebpa, 9 kinacc, AKiimonepHoe oorie-
CTBO

"U3znarensctBo "lIpocBemienne";

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Bunenkun H.A., )Koxos B.U., UecnokoB A.C., Anekcannposa JI.A., IIBapudoypn C.U.
,Maremaruka 5 xiacc, AO

"U3parensctBo "lIpocBemenue";

Bunenxun H. 4., Koxos B.1., Yecnokor A.C., HIBapuioypn C.1. Matemaruka 5 xnacc. OOmiecTBo
C OTpaHUYECHHOU

oTBeTcTBeHHOCTHIO "MOIl MHuemo3uHna" ;

A.C. Yecnokos, K.11. HemkoB /lunaktuueckue Mmarepuaisl o maremaruke 5 kinacc. M.: IIpocse-
menune, 2019.

Bunenkun H.A., XKoxos B.U., UecnokoB A.C., Anekcanaposa JI.A., [IIBapubypa C.U.
,Maremaruka 6 knacc, AO

A.C. Yecnokos, K.11. HemkoB /lunakTuueckue Matepuaisl o MareMatuke 6 kiacc. M.: ITpocse-
menue, 2019

Metoanyeckue pekoMeHaauu mno aiaredpe, 7 kiacc. Komsarua KO0.M. u ap. M: "l[Ipocsemenue”
2021

3us b.I'., Meiinep B.M. Jlunaktuyeckue Marepuaisl 1o reometpuu ais 7 kiaacca. M: ITpocsenie-
Hue, 2021

Konsarun FO.M., TkauéBa M.B., ®énoposa H.E. u apyrue, Anrebpa, 8 kiacc, AKImoHepHoe oo1e-
CTBO

"N3narensctBo "lIpocBemenne”;

Anrebpa. 8 kitacc. Meroanueckue pekomenaamnuu - Komsrun FO.M., TkaueBa M.B. u np.
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I'eomeTpus. MeToauueckue peKOMEHIaluU. 8 KI1acc :

yue0. mocobue st o01eo0pa3oBar. opraHu3aIuii /

[JI. C. Atanacsn, B. ®@. byry3os, 10. A. I'nazkoB u ap.].

3uB b.I'., Meitnep B.M. Jlunaktuyeckue MaTepuaisl o reoMmerpun s 8 kinacca. M: [Ipocsere-
Hue,2021

Komsrun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue, Anrebpa, 9 kinacc, AKiponepHoe oo1ie-
CTBO

"UznarensctBo "[Ipoceenienue’; 2020

Anrebpa. 9 kiacc. Meroanueckue pexomenaainuu - Komnsrun FO.M., TkaueBa M.B. u nip.

3uB b.I'., Meiinep B.M. Jlunaktuueckne Marepuansl o reomerpun ais 9 knacca. M: IIpocsene-
Hue, 2021
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Mpuniaoxenne 1

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
K PABOUYEM ITPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
IO YYEBHOMY IIPEJIMETY

«MATEMATHKA»
(0a30BbIil YPOBEHbD)
S KJIACC
Ne Paznen/ Koa-Bo
n/n TeMa ypoka 4acoB
HarypanbHblie unciia. JleiicTBUsI ¢ HATYPAJIbHBIMU YHMCJIAMM 43
1 JlecsaTnuHas cucremMa CUMCICHHUS. 1
2 Psi1 HaTypanbHBIX ynces. 1
3 | Pan HaTypasibHBIX YUCEIL. 1
4 | HatypaJyibHblIil psg. 1
S | Bxoonas konmponvHas paboma 1
6 | Yucno 0. 1
7 | HarypasipHble yKclia Ha KOOPAMHATHOU MTPSIMOM. 1
8 | HarypanbHble yniciia Ha KOOPIMHATHOM MIPSIMOH. 1
9 | HarypasibHble ynciia Ha KOOpAMHATHOM NMPSMOIL. 1
10 | CpaBHEHME, OKPYIJIEHUE HATYPAJIBHBIX YHCEI 1
11 | CpaBHEHME, OKPYIJTIEHUE HATYPAJIBHBIX YHCEI 1
12 | CpaBHEHME, OKPYTJIEHUE HATYPAJIBHBIX YHCEI 1
13 | Apudmernyeckue 1eHCTBUS C HATYPAJIbHBIMU YHCIAMHU. 1
14 | ApudmMernyeckue 1eHCTBUS C HATYPAJIbHBIMU YHCIAMHU. 1
15 | Apudmernueckue 1eHCTBHS ¢ HATYpAIbHBIMU YHCIAMHU. 1
16 | CpoiicTBa HyJIsl 1P CJIOKEHUU U YMHOKEHUH, CBOWCTBA €AVHMIIBI IPU YMHOKECHHH. 1
17 | IlepeMecTUTENBHOE U COUETATENBHOE CBOMCTBA CIIOKEHHSI U YMHOXKEHMSI, paclpe- 1
JIIIUTEIHHOE CBOMCTBO YMHOXKEHHUSI.
18 | IlepemecTUTENBHOE U COUETATENBHOE CBOMCTBA CIOKEHHS U YMHOXKEHUS, pacipe- 1
JIIIUTEIHHOE CBOMCTBO YMHOXKEHHUSI.
19 | Konmponvnas paboma 1
20 | Jlenutenu u KpaTHBIC YMCIIA, PA3JIOKEHUE YHCIIa HA MHOKHUTEIH. 1
21 | Jlenutenu u KpaTHbIE YNCIA, PA3JIOKEHUE YHCIIA HA MHOXKHUTEIH. 1
22 | Jlennutenu M KpaTHbIE YNCIIA, PA3JIOKEHUE YHCIIA HA MHOKUTEIH. 1
23 | JleneHue c OCTaTKOM. 1
24 | JleneHue C OCTaTKOM. 1
25 | IlpocThle U cocTaBHbBIE YHCIIA. 1
26 | IlpocThle U cocTaBHbBIE YKCIIA. 1
27 | Ilpusnaku nenumoctu Ha 2, 5, 10, 3,9 1
28 | Ilpuznaku genumoctu Ha 2, 5, 10, 3,9 1
29 | Ilpusnaku genumoctu Ha 2, 5, 10, 3, 9. 1
30 | IIpusnaku nenumoctu Ha 2, 5, 10, 3,9 1
31 | Ilpusnaku nenumoctu Ha 2, 5, 10, 3,9 1
32 | [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. 1
33 | CreneHb ¢ HaTypaJIbHBIM I1OKA3aTENIEM. 1
34 | CreneHb ¢ HaTypaJIbHBIM I1OKA3aTENIEM. 1
35 | YnucnoBblie BRIPAXKEHUS;, OPSIOK ACHCTBU. 1
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36 | UncnoBble BbIpaKEHUS; HOPSAOK IEHCTBUI. 1
37 | UnucnoBble BbIPAXKEHUS; TOPSATOK TEUCTBUM. 1
38 | UncnoBble BbIpAXKEHUS; TOPSJIOK TCUCTBUM. 1
39 | Pemenue TeKCTOBBIX 33a7a4 Ha Bce apupMETHYECKUE EHCTBUSA, HA JBMKEHHUE U T10- 1
KYIKU
40 | PemeHne TEKCTOBBIX 3a/1a4 Ha BCE apU(PMETHUCCKUE JICHCTBHS, HA IBHOKCHHUE U T10- 1
KYTIKA
41 | PemeHne TEKCTOBBIX 33/1a4 HA BCE apU(PMETHUCCKUE JICHCTBHS, HA IBHOKCHHUE U T10- 1
KYIIKU
42 | PemeHne TEKCTOBBIX 33J1a4 HA BCE apU(PMETHUCCKUE JICHCTBHS, HAa IBHOKCHHUE U T10- 1
KYIIKA
43 | Konmponvnasa paboma 1
Harasignasi reomerpusi. JIMHUM HA TUIOCKOCTH 12
44 | Touka, npsiMasi, OTPE30K, JIyY. 1
45 | Jlomanas. 1
46 | 3mepeHue IJIMHBI OTPE3Ka, METPUUECKHUE €IUHUIIBI U3MEPEHUS JJIUHBI. 1
47 | OKpyHOCTb U KpYT. 1
48 | Ilpakruueckas pabora «IlocTpoeHue y3opa u3 OKpy>KHOCTEI. 1
49 | Vrou. 1
50 | IIpsimMoii, OCTpBIiA, TYNIOW U Pa3BEPHYTHINA YIIIbL. 1
51 | IlpsiMoii, oCTpBIii, TyNOM M pa3BEPHYTHIM YIIIBI. 1
52 | U3mepeHue yrios. 1
53 | U3mepenue yrios. 1
54 | Konmponvnas paboma 1
55 | Ilpaktuueckas paborta «Iloctpoenue yrnoB «lIpaktuyeckas pabora «Iloctpoenue 1
YIJIOB»
OOBIKHOBEHHBIE IPOOH 48
56 | Ipo6n 1
57 | dpo6w 1
58 | IlpaBuibHBIE U HENPABUIbHBIE APOOH. 1
59 | IlpaBuibHbIe U HeNpaBUJIbHBIE APOOH. 1
60 | IlpaBuibHBIE U HEPABUIIbHBIE APOOH. 1
61 | IlpaBuibHBIE U HENPABUIbHBIE APOOH. 1
62 | OcHOBHOE CBOMCTBO JIpOOH. 1
63 | OcHOBHOE CBOMCTBO JpO0OH. 1
64 | OcHOBHOE CBOMCTBO JIpOOH. 1
65 | OcHOBHOE CBOMCTBO JIpo0OHu. 1
66 | OcHOBHOE CBOWCTBO ApoOHu. 1
67 | OcHOBHOE CBOMCTBO JIpOOH. 1
68 | CpaBHeHme npoOeid. 1
69 | CpaBHeHue qpooeil. 1
70 | CpaBHeHUE ApOOEii. 1
71 | CpaBHeHue apobeii. 1
72 | CnoxeHue U BhlYMTaHHuEe OOBIKHOBEHHBIX IpO0Oeil. 1
73 | CioxeHue u BBIYUTaHHE OOBIKHOBEHHBIX TPOOEH. 1
74 | CnoxeHue U BRIYMTaHNUE OOBIKHOBEHHBIX JPOOCH. 1
75 | CnoxeHue U BBIYUTaHHE OOBIKHOBEHHBIX TPOOEH. 1
76 | CnoxeHue U BRHIYUTaHUE OOBIKHOBEHHBIX JPOOCH. 1
77 | Konmponvnasa paboma 1
78 | CmenianHasi 1po0b. 1
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79 | CmemranHas 1po0b. 1
80 | CmemanHas 1po0b. 1
81 | CmemanHas apoOb. 1
82 | CmemanHas 1po0b. 1
83 | CmemanHas apoOb. 1
84 | YMHOXEHHE U JIeJIeHue OOBIKHOBEHHBIX JIp00€ii; B3aMMHO-00paTHBIE IPOOH. 1
85 | YMHOXEHHE 1 JIeJIeHue OOBIKHOBEHHBIX JIp00€ii; B3aMMHO-00paTHBIE IPOOH. 1
86 | YMHOXEHHE U JieJieHne OOBIKHOBEHHBIX AP00eii; B3aMMHO-00paTHbIe Jpo0u. 1
87 | YMHOXKEHHE U JIeJIeHuEe OOBIKHOBEHHBIX JIp00€ii; B3aMMHO-00paTHBIE IPOOH. 1
88 | YMHOXeHHe U eTieHre OOBIKHOBEHHBIX APo0eii; B3aMMHO-00paTHbIe Jpo0u. 1
89 | YMHOXEHHE 1 JIeJIeHue OOBIKHOBEHHBIX JIP0O0OCii; B3aMMHO-00paTHBIE IPOOH. 1
90 | YMHOXEHHUE U JiesieHHe 0OBIKHOBEHHBIX po0eii; B3aUMHO-00paTHBIE IPOOH. 1
91 | YMHOXeHHUE U JefieHre 00OBIKHOBEHHBIX po0eii; B3aUMHO-00paTHBIE IPOOH. 1
92 | Pemenne TEKCTOBBIX 3aj1a4, COACPIKAITUX TPOOH. 1
93 | Pemenue TEKCTOBBIX 3aJ1a4, COACPIKANTUX JIPOOH. 1
94 | PemeHne TEKCTOBBIX 3aj1a4, COACPIKAITUX IPOOH. 1
95 | Pemenue TEeKCTOBBIX 3a/1a4, COEPIKAIIUX TPOOH. 1
96 | OcHOBHBIE 3a]1a4H Ha IPOOH. 1
97 | OcHOBHBIE 337124 Ha IPOOH. 1
98 | OcHOBHBIE 337124 Ha IPOOH. 1
99 | OcHOBHBIE 3a]1a4H Ha IPOOH. 1
100 | Koumponvnas paboma 1
101 | Ilpumenenue OyKB AJIs 3aMCH MATEMATHUECKUX BBIPAKEHUN U MPEIIOKEHUIN 1
102 | [Ipumenenue OyKB /715 3alIMCU MAaTEMATUYECKUX BBIPAKEHUH U NPEJUI0KEHUH 1
103 | Ilpumenenue OyKB AJIs 3aMCU MATEMATHYECKUX BBIPAKEHUN U TPETIOKEHUIN 1
Harasignas reomerpusi. MHOroyroaibHMKH 10
104 | MHOrOyroJbHUKH. 1
105 | YerbIp€xyroabHUK, IPSIMOYTOJIBHUK, KBaJApaT. 1
106 | YUeTbIp€XyroabHUK, IPSIMOYTOJIBHUK, KBAApaT. 1
107 | Ilpaktuueckas padota «IlocTpoeHne npsiIMOYrojibHUKA C 33JJaHHBIMU CTOPOHAMHU Ha 1
HEJIMHOBAHHOU Oymarey.
108 | TpeyroapHUK. 1
109 | [Inomanes W mepuUMETp MPSIMOYTOJIbHHUKA M MHOTOYTOJIEHUKOB, COCTaBICHHBIX W3 1
MPSIMOYTOJILHUKOB, €MHHIIBI U3MEPEHHUSI IO,
110 | [Tnomanes ¥ mepuUMETp MPSIMOYTOJIbHHUKA M MHOTOYTOJIEHUKOB, COCTABICHHBIX W3 1
MPSIMOYTOJILHUKOB, €MHHIIBI U3MEPEHHUS IO,
111 | [lepumeTp MHOTOYrOJIbHHKA. 1
112 | IlepumeTp MHOTOYTrOJIbHHUKA. 1
113 | Konmponvnasn paboma 1
Jecsituunbie ApodH 38
114 | lecatuynas 3anmuch IpoOeii. 1
115 | JlecsaTuunas 3anmuch QpooOeid. 1
116 | JlecsiTuunas 3anuch QpooOeid. 1
117 | decsatuuHas 3amuch IpoOeii. 1
118 | JlecsaTuunas 3anuch qpooeii. 1
119 | CpaBHEHHME AECSITHYHBIX TPOOCH. 1
120 | CpaBHeHUE OECATUYHBIX APOOEIi. 1
121 | CpaBHEHHE AECSITHYHBIX TPOOCH. 1
122 | CpaBHEHHE AECSITHYHBIX TPOOCH. 1
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123 | CpaBHEHUE OECATUYHBIX APOOEIi. 1
124 | JleicTBUA C JECATUIHBIMH IPOOSIMU 1
125 | JleiicTBusi C AECITUUHBIMU IPOOSIMU 1
126 | JleiicTBUA ¢ JECATUIHBIMH IPOOSIMU 1
127 | JleiicTBus C AECATUUHBIMU JPOOSIMHU 1
128 | JleicTBUA ¢ JECATUIHBIMH IPOOSIMU 1
129 | JleicTBUA ¢ JECATUIHBIMH IPOOSIMU 1
130 | Konmponvnas padoma. 1
131 | OkpyriieHHue JecATUYHBIX TPOOeH. 1
132 | OxpyriaeHue JecITUUYHbBIX JpOo0eil. 1
133 | OkpyriieHHe JecATUYHBIX IPOOeH. 1
134 | Pemenune TeKCTOBBIX 3aJ1a4, COJEPKAIINX JPOOH. 1
135 | Pemennie TEKCTOBBIX 3aa4, COJIEPKAIIUX JPOOH. 1
136 | Pemenue TEKCTOBBIX 3aj1a4, COACPIKAITUX TPOOH. 1
137 | Pemenue TeKCTOBBIX 3aJ1a4, COJEPIKAIIIX APOOH. 1
138 | Pemienue TEKCTOBBIX 3aj1a4, COACPIKAITUX JIPOOH. 1
139 | Pemenne TeKCTOBBIX 3aJ1a4, COJEPIKAIINX APOOH. 1
140 | Pemenue TEKCTOBBIX 3aj1a4, COACPIKAITUX TPOOH. 1
141 | Pemenue TEKCTOBBIX 3aJ1a4, COJEPIKAIINX APOOH. 1
142 | Pemenue TEKCTOBBIX 3aJ1a4, COJCPIKAIIIX APOOH. 1
143 | OcHOBHBIC 3a71a4K Ha IPOOH. 1
144 | OcHoBHBIC 337241 HA TPOOH. 1
145 | OcHOBHBIE 337124 Ha IPOOH. 1
146 | OcHoBHBIC 337241 HA TPOOH. 1
147 | OcHOBHBIE 33124 Ha IPOOH. 1
148 | OcHOBHBIE 33/1a4M HA JIPOOH. 1
149 | OcHOBHBIE 337124 Ha IPOOH. 1
150 | OcHOBHBIE 331a4H Ha IPOOH. 1
151 | Koumponvnas paboma 1
Haruasignas reomerpus. Tena u ¢gurypsl B IpOoCTPaHCTBE 9
152 | MHOTOTrpaHHUKH. 1
153 | N300paskeHne MHOTOTPAaHHUKOB. 1
154 | M300pakeHre MHOTOIpaHHHUKOB. 1
155 | Moaenu mpoCcTpaHCTBEHHBIX TEJl. 1
156 | IlpsMoyronbHbIi napasienenunen, Kyo. 1
157 | Pa3BépTku KyOa u nmapajiesenurne/a. 1
158 | Ilpaktuueckas pabora «Pa3BépTka KyOa». 1
159 | O6BEM KybOa, MPSIMOYTOIBLHOTO NapaJlIeIeuneaa 1
160 | O6BEM KybOa, MPSIMOYTOIHLHOTO apaJlIeIeuneaa 1
IloBTOpeHue 10
u 00001IeHne
161 | TToBTOpeHne OCHOBHBIX MOHATUH U METOIOB Kypca 5 Kiacca, 00001IeHre 3HAaHHHA 1
162 | TloBTOpeHne OCHOBHBIX MOHATUN M METOOB Kypca 5 Kiacca, 000011eHre 3HaHUH 1
163 | TloBTOpeHne OCHOBHBIX MOHATUH U METOIOB Kypca 5 Kiiacca, 0000IeHIe 3HAaHHHA 1
164 | TloBTopeHne OCHOBHBIX MOHATUN M METOIOB Kypca 5 kiacca, 000011eHre 3HaHUH 1
165 | TloBropeHne OCHOBHBIX MOHATUN M METOIOB Kypca 5 Kiacca, 000011eHre 3HaHHUH 1
166 | Hmozo6asn konmponvnas paboma 1
167 | TloBTOpeHne OCHOBHBIX MOHATUN M METOIOB Kypca 5 Kiacca, 000011eHre 3HaHHUH 1
168 | IloBTOpeHNE OCHOBHBIX MOHATHI U METOIOB Kypca 5 Kiiacca, 0000IIeHne 3HaHUH 1
169 | IloBropeHne OCHOBHBIX MOHATUN U METOOB Kypca 5 kiacca, 000011eHre 3HaHHUH 1
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170

[ToBTOpEHNE OCHOBHBIX MOHITUH M METOJIOB Kypca 5 Ki1acca, 000011eHre 3HaHUH

UTOIoO

170
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

K PABOUYEM ITPOTPAMME

OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

IO YYEBHOMY IIPEJIMETY

Ipunoxenue 2

«MATEMATHUKA»
(0a30BbIil YPOBEHbD)
6 KJIACC
Ne Paznen/ Koua-Bo
n/n TeMa ypoka JacoB
Paznen 1. HatypaabHbie uncia. J[ecTBUA ¢ HATYPAJIbLHBIMHU YUCIAMU 30
1 ApudmeTrndeckre IeiHCTBUSI C MHOTO3HAYHBIMU HATYPAJIIbLHBIMHU YHUCITIAMH. 1
2 | Apudmernyeckue 1eCTBUS C MHOTO3HAYHBIMHU HATYpaJIbHBIMU YHCIAMHU. 1
3 | Bxoonasa konmponvHas paboma 1
4 | YucnoBble BbIpaXKeHUs, TOPSJOK IEHCTBUHN, UCIIOIb30BAaHUE CKOOOK. 1
5 UucnoBble BEIpAXKEHMS, IOPSIOK JEHCTBUMN, HCIIOJIH30BAHNE CKOOOK. 1
6 YucioBbie BRIpKEHUS, MTOPSAAOK ACHCTBUH, MCIIOJIb30BaHUE CKOOOK. 1
7 | YUncioBble BRIpKEHUS, MTOPSAAOK ACHCTBUH, MCIIOJIB30BaHUE CKOOOK. 1
8 UucnoBbie BEIpAXKEHHUS, OPSIOK JEHCTBUMN, UCTIOJIB30BAHNE CKOOOK. 1
9 | OkpyriieHne HaTypaJbHbIX YHCEN 1
10 | OxpyrieHue HaTypaJbHbIX YUCEIL. 1
11 | OxpyrieHue HaTypaJbHbIX YUCEIL. 1
12 | Jlenutenu u KpaTHBIEC YKCIa; HAUOOIBIINUN OO ENUTEIh U HAUMEHbIIIee 0011Iee 1
KpaTHOE
13 | Jlenutenu u KpaTHBIEC YKCIIa; HAUOOIBIIUN OOIIMI EeNUTETh U HAUMEHbIIIee 0011Iee 1
KpaTHOE
14 | Jlenutenu u KpaTHbIEC YKCIa; HAUOOIBIINUN OO EeNUTEIh U HAUMEHbIIIee 0011Iee 1
KpaTHOE
15 | Jlenutenu u KpaTHBIE YKCIa; HAUOOIBIIUN OOIIMI EeNUTEIh U HAUMEHbIIIee 0011Iee 1
KpaTHOE
16 | Jlenutenu u KpaTHBIE YKCIa; HAUOOIBIIUN OOIINI EeNUTEIh U HAUMEHBbIIIee 0011Iee 1
KpaTHOE
17 | Pa3noxeHue yucia Ha NpOCTbIe MHOKHUTEIIH. 1
18 | Pa3noxeHue yncia Ha NPOCTbIE MHOKHUTEIH. 1
19 | Pa3noxeHue yncia Ha NPOCTbIE MHOKHUTEIH. 1
20 | Konmponvnas paboma. 1
21 | PazyoxeHue uynciia Ha IPOCTble MHOKHUTEIH. 1
22 | JlenMMOCTb CYyMMBI U TPOU3BEACHHUS. 1
23 | lenMMOCTb CYMMBI U TPOU3BEACHHUSL. 1
24 | JleseHne C OCTaTKOM. 1
25 | JlemeHme C OCTaTKOM. 1
26 | Pemenue TeKCTOBBIX 3a1a4 1
27 | PemeHue TEKCTOBBIX 3aa4 1
28 | PemeHue TeKCTOBBIX 3aa4 1
29 | Konmponvnas paboma 1
30 | Pemenue TeKCTOBEIX 3ama4 1
Paznen 2. Harnsanasi reomerpusi. JIMHMU HA IVIOCKOCTH 7
31 | IlepneHauKyIsIpHbIE IPSIMBIE. 1
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32 | IlepneHauKYISIpHBIE IPSIMBIE. 1
33 | [lapayutenbHbIC IPSAMBIE. 1
34 | IlapajutenbHbIC NPSAMBIC. 1
35 | PaccrosiHue Mexay ABYyMsl TOUKaMH, OT TOUKHU A0 IPSIMOH, IJIMHA ITyTH Ha KBaJpaT- 1
HOU CETKE.
36 | PaccrosiHue Mexay AByMs TOUKaMH, OT TOYKHU J0 IPSIMOH, IJIMHA ITyTH Ha KBapaT- 1
HOH CETKE.
37 | Ilpumepsl OpsIMBIX B TPOCTPAHCTBE 1
Paznen 3. Ipoou 32
38 | OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO APOOH, COKPAIICHUE IPOOEH. 1
39 | OGbIKHOBEHHAS JIpOOb, OCHOBHOE CBOMCTBO APOOH, COKpAIICHHE TPOOLH. 1
40 | OObIKHOBEHHAs IPp0Ob, OCHOBHOE CBOMCTBO JIPpOOH, COKpAIICHUE IPOOCH. 1
41 | CpaBHEHHE U YIIOPSIAOYUBAHHE IPOOCH. 1
42 | CpaBHEHHE U YIOPSIOUYUBAHHE APOOEH. 1
43 | JlecaTuuHble IpOOU U METPUYECKask CHCTEMa Mep. 1
44 | JlecaTuuHbIe IpOOU U METPUYECKask CHCTEMa Mep. 1
45 | Apudmernueckue AeUCTBUS ¢ OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSIMHU. 1
46 | Apudmernyeckue nelcTBUs ¢ OOBIKHOBEHHBIMU M JIECITUYHBIMU JAPOOSIMHU. 1
47 | Apudmernueckue IEUCTBUS C OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSIMHU. 1
48 | Apudmernyeckue nelcTBUs ¢ OOBIKHOBEHHBIMU M JIECITUYHBIMU JAPOOSIMHU. 1
49 | Konmponsnas paboma 1
50 | OrHouieHue. 1
51 | OtHomieHMeE. 1
52 | OTHolIEHHE. 1
53 | [lenenue B JaHHOM OTHOIICHHH. 1
54 | JlemeHne B JaHHOM OTHOIIICHUH. 1
55 | Macmira6, mponopiusi. 1
56 | Macmira, mponopiusi. 1
57 | Macmtab, npornopiius. 1
58 | IlonsTne npoueHTa. 1
59 | BelunciieHue nponeHTa OT BEJIMYMHBI U BEJTMUUHBI 10 €€ TPOLEHTY. 1
60 | BelunciieHne nponeHTa OT BEJIMYMHBI U BEJTMUUHBI 110 €€ IPOLIEHTY. 1
61 | Belunciienue nponeHTa OT BEJIMYMHBI U BEJIMUUHBI 10 €€ IPOLEHTY. 1
62 | BrlunciieHne npoueHTa OT BEJIMYMHBI U BEJTMUUHBI 10 €€ IPOLIEHTY. 1
63 | Pemenue TeKCTOBBIX 33Jay, COJIEPKAIIUX IPOOU U MPOLIEHTHI. 1
64 | Pemenue TEeKCTOBBIX 3a/1a4, COIEPXKAIUX JIPOOU U MPOLIEHTHI. 1
65 | Pemenue TeKCTOBBIX 33J1ay, COJIEPKAIINX TIPOOU U MPOLIEHTHI. 1
66 | Pemenue TEKCTOBBIX 3a1a4, COAEPKANTUX IPOOU U TTPOIICHTHI. 1
67 | Koumponvnas paboma 1
68 | Pemenune TEKCTOBBIX 3aj1a4, COAEPKANTUX IPOOU U TTPOIICHTHI. 1
69 | Ilpaktuueckas pabora «OTHOIIEHHE UIMHBI OKPYKHOCTH K €€ THaMeTpy» 1
Paznen 4. Harasinnas reomerpusi. Cummerpust 6
70 | OceBast cUMMETpHSL. 1
71 | lleHTpasibHasi CHMMETPHSL. 1
72 | IlocTpoeHue CUMMETPUYHBIX QUTYP. 1
73 | Ilpaktuyeckas pabota «OceBasi CHMMETPUS». 1
74 | CumMeTpus B IPOCTPAHCTBE 1
75 | CumMeTpusi B TPOCTPAHCTBE 1
Pasznen 5. Bolpa:keHust ¢ 0ykBaMu 6
76 | [IpumeHneHnne OyKB JUIsl 3aITMCH MATEMATHYECKUX BBIPAKCHUN U TIPEIIOKCHHH. 1
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77 | bByKBEHHBIE BBIPAKEHUsI U YUCIIOBBIE ITOJCTAHOBKH. 1
78 | bykBEHHbBIEC BBIPAKEHUS U YUCIIOBBIE MTOJCTAHOBKH. 1
79 | BykBeHHbIE paBEHCTBA, HAXOXKJAEHHE HEN3BECTHOIO KOMIIOHEHTA. 1
80 | ®opmyiibl 1
81 | Koumponwvnas paboma 1
Pa3nen 6. Harasignasi reomerpusi. @urypsl Ha MJI0CKOCTH 14
82 | UeThIpE€XYTroJIbHUK, IPUMEPHI YETHIPEXYTOJILHUKOB. 1
83 | IIpsitMmoyroJsibHMK, KBaJIpaT: CBOMCTBA CTOPOH, YIJIOB, IMArOHAJICH. 1
84 | 3amepenue yrios. 1
85 | 3mepeHue yrios. 1
86 | Buabl TpeyroibHUKOB. 1
87 | Buabl TpeyroabHUKOB. 1
88 | [lepumeTp MHOrOYTOJIbHHKA. 1
89 | IlepumeTp MHOTOYrOJIbHUKA. 1
90 | Ilmomans Gurypsl. 1
91 | Ilnomanp purypsl. 1
92 | ®opmyIibl nepuMeETpa U IIIOMIAM IPSIMOYTOJIbHUKA. 1
93 | Konmponvnasn paboma 1
94 | TlpubmmxEHHOE N3MEpeHHe TIomaau Guryp. 1
95 | Ilpaktuueckas pabora «I[lnomangs kpyray 1
Pa3nen 7.11oj10kuTe/IbHBIE H OTPUIIATEIbHbBIE YHCJIA 40
96 | Llensie uncna. 1
97 | Llensie yncna. 1
98 | Moaynb uncia, TeOMeTpUYecKast HHTEPIPETays MOIYJIs. 1
99 | Moaynp uncia, reOMEeTpUYecKas HHTepIpeTanus MOIYJIs. 1
100 | Moaynb uncia, reOMETPUYECKAsT HHTEPIIPETALIMSI MOTYJISL. 1
101 | Moaynb yucna, reoMmeTpuyecKas UHTEPIIPETAIUsi MOTYIISL. 1
102 | YncnoBble TPOMEKYTKH. 1
103 | UncnoBble IPOMEKYTKH. 1
104 | YncnoBble IPOMEKYTKH. 1
105 | [TonoxuTenbHBIE U OTPUIIATEIILHBIC YUCIIA. 1
106 | [TomoxuTenbHBIE U OTPUIIATEIILHBIC YHCIIA. 1
107 | CpaBHEHHE MIOJIOKUTENBHBIX U OTPULIATENIBHBIX YU CEI. 1
108 | CpaBHEHHE MOJIOKUTENBHBIX U OTPULIATENIBHBIX YHCET. 1
109 | Konmponvnasn paboma 1
110 | Apudmerndeckue IEHCTBUS C MOJTOKUTEIBHBIMHI U OTPUIIATEIbHBIMH YHCITAMHU. 1
111 | Apudmernueckue NEUCTBUS C TOJOKUTEIBHBIMUA U OTPUIIATEITLHBIMU YUCITAMH. 1
112 | ApudmeTrnueckue IeMCTBUS C MOJOXKUTEIBHBIMU M OTPUIIATEIbHBIMH YHCIAMH. 1
113 | Apudmernueckue NEUCTBUS C TIOJOKHUTEIBHBIMUA U OTPUIIATEITLHBIMU YUCITAMH. 1
114 | ApudmMernueckue NeUCTBHUS C TOJOXKUTEIBHBIMUA U OTPUIIATEITLHBIMU YHCITAMH. 1
115 | Apudmerndeckue IEHCTBUS C MOJTOKUTEIBHBIMH U OTPUIIATENILHBIMH YHCIIAMHU. 1
116 | Koumponvnas paboma. 1
117 | Apudmerndeckue IEHCTBUS C MOJTOKUTEIbHBIMH U OTPUIIATENILHBIMH YHCITAMHU. 1
118 | ApudmMernueckue NeUCTBUS C TOJOXKUTEIBHBIMUA U OTPUIIATEITLHBIMU YUCITAMH. 1
119 | ApudmMernueckne NeUCTBHUS C TOJOXUTEIBHBIMUA U OTPUIIATEITLHBIMU YHCIIAMH. 1
120 | Apudmerndeckue TEHCTBUS C MOJTOKUTEIBHBIMH U OTPUIIATENILHBIMH YHCIIAMHU. 1
121 | ApudmMernueckne NEUCTBHUS C TOJOXUTEIBHBIMUA U OTPUIIATEITLHBIMU YHCITAMH. 1
122 | Apudmernyeckue IeHCTBUS C MOJIOKUTEIBHBIMU M OTPUIIATEIBHBIMH YHCIAMH. 1
123 | Konmponvnan paboma. 1
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124 | Apudmernyeckue IeMCTBUS C MOJIOKUTEILHBIMU M OTPUIIATEIbHBIMH YHCIAMH. 1
125 | ApudmMernueckue NeUCTBUS C TOJOKUTEIBHBIMUA U OTPULIATCITLHBIMU YHCITAMH. 1
126 | Pemienue TEKCTOBBIX 3aj1a4 1
127 | Penrenue TeKCTOBLIX 3a1a4 1
128 | Pemienue TeKCTOBBIX 3aj1a4 1
129 | Pemenne TEKCTOBBIX 3a1a4 1
130 | Penrenue TeKCTOBBIX 3a1au 1
131 | Pemienue TeKCTOBBIX 3aj1a4 1
132 | Penrenue TeKCTOBBIX 3a1a4 1
133 | Konmponvnas paboma 1
134 | Penrenue TeKCTOBLIX 3a1a4 1
135 | Pemienue TeKCTOBBIX 3aj1a4 1
Pa3nea 8. IlpeacraBienune JaHHBIX 6
136 | [IpssMoyrosibHas cucTeMa KOOPJMHAT Ha MJIOCKOCTH. 1
137 | KoopauHaThl TOUKK Ha IJIOCKOCTH, abcLiicca U Op/IMHATA. 1
138 | KoopiMHAThl TOUKH Ha IJIOCKOCTH, abcIKcca U OpIMHATA. 1
139 | Cron0yarbie U KpyroBbIE AUArPAMMBI. 1
140 | IIpaktuueckas padota «IlocTpoeHne nuarpamm. 1
141 | Pemenue TeKCTOBBIX 3aJ1a4, CO AeprKalUX JaHHbIE, IPEACTaB JECHHbIC B TaOIULAX U 1
Ha JUarpaMMax
Pasnen. 9. Harnsinnas reomerpusi. ®urypsl B IpOCTPAHCTBE 9
142 | [IpsmoyroibHbIN Napauienenunes, Kyo, npusma, nupamuia, KOHyc, HHIUHAP, 1ap 1
u chepa.
143 | [IpsmoyroibHbIN Napauienenunes, Kyo, npusma, nupamuia, KOHyc, HUIXHAP, 1ap 1
u cdepa.
144 | N300pakeHne NpoCTPaHCTBEHHBIX QUTYP. 1
145 | Tlpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHAPA U KOHYCA. 1
146 | IIpaktuueckas pabora «Co3gaHue Moienel mpoCTPaAaHCTBEHHBIX PUTYDPY. 1
147 | TlonsTue 00bEMa; eTMHUIIBI U3MEPEHHS 00bEMA. 1
148 | IlonsTHe 00BEMA; €IMHUIIBI U3MEPEHUs 00bEMA. 1
149 | O6BEM IPsIMOYTOJILHOTO Tapajuienenumnena, kyoa, popmynbsr o0néMa 1
150 | Konmponwvnas paboma 1
Pasnen 10. [loBTopenue, 060611eHNe, CHCTEMATH3ALMS 20
151 | IloBTOpeHre OCHOBHBIX MOHATUH U METOJIOB KypcoB 5 1 6 Kj1accoB 00o0111IeHne, Cu- 1
CTEMAaTU3aI1s 3HAHUI
152 | IloBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KYpcoB 5 U 6 KiaccoB 00o0IIeHue, CH- 1
CTeMAaTU3aIsl 3HAaHUI
153 | IloBTOpEeHnE OCHOBHBIX MOHATHI U METOJOB KypcoB 5 U 6 Ki1accoB 0000111eHne, CH- 1
CTEeMaTHU3alus 3HaHUM
154 | [loBTOpEeHHE OCHOBHBIX MOHSATUN U METOJIOB KypCcOB 5 1 6 Ki1accoB 0000IIeHne, cu- 1
CTEeMaTHU3als 3HaHUU
155 | [loBTOpEeHHE OCHOBHBIX MOHSATUH U METOJIOB KYpcoB 5 U 6 Ki1accoB 00o01IeHne, cH- 1
CTEeMaTHU3als 3HaHUU
156 | [loBTOpEeHHE OCHOBHBIX MOHSATUH U METOJIOB KYpCOB 5 U 6 Ki1accoB 00o00I1IeHne, CH- 1
CTEeMaTU3alis 3HaHUU
157 | Konmponvnasn paboma 1
158 | IloBTOpEeHHEe OCHOBHBIX MOHATHH U METOJIOB KYpcoB 5 U 6 KjaccoB 0000IIeHUE, CH- 1
CTeMAaTU3aIus 3HaHUI
159 | IloBTOpEeHnEe OCHOBHBIX MOHATHI U METOJOB KypcoB 5 U 6 Ki1accoB 0000111eHue, CU- 1
CTEMAaTU3alMs 3HAHUW
160 | [ToBTOpEeHHE OCHOBHBIX MOHSATHUI U METOJIOB KYpCOB 5 U 6 KjlaccoB 0000IIeHNe, CH- 1
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cTeMaTHu3alusa 3HaHUN

161 | IToBTOpEeHHE OCHOBHBIX TOHATHI U METOZOB KYpCOB 5 M 6 KjaccoB 0000ITIEHUE, CH- 1
CTEMAaTU3aLUs 3HAHUI

162 | I[ToBTOpEeHHE OCHOBHBIX MOHATUI U METOJIOB KYpcOB 5 U 6 Ki1accoB 0000IIeH e, CH- 1
CTEMAaTU3alUs 3HAHUN

163 | [ToBTOpEeHHE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 5 U 6 KjlaccoB 0000IIeH e, CH- 1
CTEMAaTU3aLUs 3HAHUW

164 | IToBTOpEeHHE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 5 U 6 Kj1accoB 0000IIeH e, CH- 1
CTEMAaTU3aLUs 3HAHUN

165 | I[ToBTOpEeHHE OCHOBHBIX MOHATUI M METOJIOB KypCcOB 5 1 6 Ki1accoB 0000IIeHHE, CH- 1
CTEMAaTU3aLUs 3HAHUI

166 | IloBTOpeHNE OCHOBHBIX MOHSATHI U METOJIOB KYpPCOB 5 U 6 KjaccoB 0000IIeHUE, CH- 1
cTeMaTH3alus 3HaHuil

167 | Hmozosas konmponvnas paboma 1

168 | IloBTOpEeHnEe OCHOBHBIX MOHSATHI U METOJOB KypCcOB 5 U 6 KjaccoB 0000IIeHHe, Ch- 1
CTEMAaTU3als 3HAHUI

169 | IloBTOpEeHnEe OCHOBHBIX MOHSATHI U METOJOB KypcoB 5 U 6 Ki1accoB 0000111eHue, CU- 1
CTEMAaTU3als 3HAHUI

170 | IloBTOpeHne OCHOBHBIX MOHSATHI U METOJOB KypcoB 5 U 6 Ki1accoB 0000111eHne, CU- 1
CTEMAaTU3al1sl 3HAHUI

UTOoro 170
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Ipunoxenue 3

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
K PABOUYEM ITPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
IO YYEBHOMY IIPEJIMETY

«AJITEBPA»
(0a30BbIil YPOBEHbD)
7 KUIIACC

Ne Paznen/ Kon
n/n TeMa ypPoKa -BO

ya-

COB

Paznen 1. Uncaa u Belunciienus. PanuonajabHble ynucia. 25

1 | IloHsTHE panMOHAIBHOIO YKCIa 1
2 | lloHATHE pallMOHAJIBHOTO YUCIIA 1
3 | Apudmernueckue 1eHCTBHS C PallMOHATIbHBIMY YHCIAMHU. 1
4 | Apudmernueckue AeMCTBUS ¢ pallMOHAIbHBIMU YHCIAMH. 1
5 | BxoaHasi 1MarHocTH4YecKasi KOHTPOJibHas padoTa 1
6 | CpaBHeHue, yopsi0UMBaHUE PAIMOHAIBHBIX YHCEL. 1
7 | CreneHsp ¢ HaTypaJbHbIM IIOKA3aTEJIEM. 1
8 | CreneHb ¢ HaTypaJIbHBIM I10OKA3aTEIEM. 1
9 | Crenensp ¢ HaTypaJbHBIM TOKA3aTEJIEM. 1
10 | Pemenne oCHOBHBIX 3ajiay Ha IpoOU, MPOIEHTHI U3 pealbHON MPAKTHKHU. 1
11 | Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, MPOLIEHTHI U3 PealbHOMN MPAKTHKH. 1
12 | KonTpoabHasi padora Nel. PemieHne 0OCHOBHBIX 32/1a4 HA APO0H, NPOLEHTHI. 1
13 | Ilpu3Haku 1eIMMOCTH, pa3IoKeHUsI Ha MHOXKHUTENIU HaTypaJbHBIX YHCE. 1
14 | Ilpu3Haku 1€IMMOCTH, pa3I0KEHUSI HA MHOXKUTEJIN HaTYPaJbHBIX YHCE. 1
15 | Ilpu3Haku 1eIMMOCTH, pa3IoKeHUs] Ha MHOKHUTENIU HaTypaJbHBIX YHCE. 1
16 | PeanbHbIe 3aBUCUMOCTH. 1
17 | PeanpHbIe 3aBUCMOCTH. 1
18 | PeasbHble 3aBUCMOCTH. 1
19 | Ilpssmas u oOpaTHas NpoNnopUHOHAIBHOCTH 1
20 | Ilpsimast u o6paTHas NpONOPLUHOHATIBHOCTH 1
21 | Ilpsamas u oOpaTHas NPONOPLHUOHATBHOCTH 1
22 | Ilpsamas u oOpaTHasi NPONOPLHUOHATBHOCTH 1
23 | Ilpsimast u oGpaTHas NPONOPLUHUOHATIBHOCTH 1
24 | Ilpsimast u o6paTHas NpPONOPLUHUOHATILHOCTH 1
25 | KonrpoabsHasi padora Ne2. [Ipsimast 1 oOpaTHasi IpornopuHuOHATbHOCTH 1

Pa3nes 2. AuredpanyecKue BbIpasKeHHsl. 27
26 | bykBeHHBIE BBIpaXKEHMUS. 1
27 | bykBeHHBIE BBIPAXKEHUS. 1
28 | [lepeMeHHEBIE. 1
29 | IlepeMeHHBIE. 1
30 | JlomycTumble 3HaYEHHS IEPEMEHHBIX. 1
31 | JlomycTumble 3HaYEHUS IEPEMEHHBIX. 1
32 | ®opMyIblL. 1
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33 | ®opmyibl. 1
34 | TlpeoOpa3oBaHye OyKBEHHBIX BbIPAXKECHHI. 1
35 | IIpeoOpa3zoBaHne OYKBEHHBIX BBHIPAKCHUM. 1
36 | CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM. 1
37 | CBoiicTBa CTENEHU C HATYPaAJIbHBIM IMOKA3aTEJIEM. 1
38 | CBoiicTBa CTeNEHU C HATYpPaJIbHBIM ITOKA3aTEJIEM. 1
39 | KourpoJbHas padora Ne3. CBoiicTBa CTeleHH ¢ HATYPAJIbHBIM MOKa3aTeJIeM. 1
40 | MHOrO4WIeHBI. 1
41 | CnoxeHue, BBIUYUTaHUE, YMHOKEHHE MHOTOUJICHOB. 1
42 | CnoxeHue, BBIUUTaHUE, YMHOKEHHE MHOTOUJICHOB. 1
43 | ®opmynbl COKpAIEHHOTO YMHOXKEHHUSI. 1
44 | ®opmMysibl COKPAIEHHOTO YMHOKCHUS. 1
45 | ®opmynbl COKpAIEHHOTO YMHOXKEHHUSI. 1
46 | ®opmMysbl COKPAUIEHHOTO YMHOKEHHUS. 1
47 | ®opMysbl COKpAUIEHHOTO YMHOXKEHUS. 1
48 | Pa3zno)xeHne MHOIOWIEHOB HA MHOXKUTEIN 1
49 | Pa3noxxeHre MHOTOYJI€HOB HA MHOKUTEIN 1
50 | Pa3noxeHne MHOTO4JIEHOB Ha MHOKUTENH 1
51 | Pa3noxeHne MHOTOYWIEHOB HA MHOXKUTEIN 1
52 | KourpoabHas padoraNed.Muorousiennl. Pa3jioxkeHne MHOTOUIEHA HA MHOKUTEIH 1
Paznen 3.YpaBHeHus1 U HEPABEHCTBA. 20
53 | VpaBHeHue, npaBuiia npeoOpa3oBaHus ypaBHEHUsI, pABHOCUJIBHOCTh YPaBHEHU. 1
54 | YpaBHeHue, npaBuia npeodpa3oBaHus YpaBHEHUs, PABHOCUIBHOCTh YPaBHEHUI. 1
55 | YpaBHeHue, npaBuiia npeoOpa3oBaHus ypaBHEHUsI, pABHOCUJIBHOCTh YPaBHEHUH. 1
56 | JluneitHoe ypaBHEHUE C OHON IEPEMEHHOM, pellICeHUE JIMHEHHBIX ypaBHEHUI. 1
57 | JIuneitHOE ypaBHEHUE C OAHON IEPEMEHHOM, PEILICHUE JINHEHHBIX YPaBHEHUM. 1
58 | JluneitHoe ypaBHEHUE C OAHON EPEMEHHOM, pellleHNE JIMHEHHBIX ypaBHEHUI. 1
59 | JluneitHoe ypaBHEHHUE C OAHON EPEMEHHOM, pellIeHNE JIMHEHHBIX ypaBHEHUI. 1
60 | Pemenue 3aga4 ¢ NOMOIIBIO YPABHEHHH. 1
61 | Pemenue 3a1ay ¢ MOMOIIBIO YpaBHEHUH. 1
62 | KontpouabHasi padora NeS. JIuHeiiHOe ypaBHeHHe. 1
63 | JluneitHoe ypaBHEHUE C IByMs] IEPEMEHHBIMH U €ro rpaduK. 1
64 | JIuneliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €r0 TpaduK. 1
65 | Cucrtema JBYyX JIMHEHHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH. 1
66 | Cucrtema JBYX JIMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH. 1
67 | Pemenue cucteM ypaBHEHMH ClIOCOOOM MOJICTAHOBKHU M CIOCOOOM CII0KEHHUs 1
68 | Pemenue cucteM ypaBHEHUHN CIIOCOOOM TOJICTAHOBKH M CIIOCOOOM CIIOKECHHMSI 1
69 | Pemenue cucreM ypaBHEHUH clT0COOOM MOJCTAHOBKH M CITIOCOOOM CIIOXKEHHS 1
70 | Pemenue cucteM ypaBHEHUN CITOCOOOM TOJICTAHOBKHU M CITIOCOOOM CIIOKEHUS 1
71 | Pemienue cuctem ypaBHEHHUH criocoOOM MOJICTAHOBKU U CIIOCOOOM CIIOKEHHS 1
72 | KonTpoabHasi padora Ne6. Pemienne cucrem 1
Pasnen 4. Koopaunars! u rpaguku. PyHKumuu. 24
73 | KoopanHara TOUKH Ha NpsSMOI. 1
74 | KoopauHaTa TOYKH Ha IPSIMOIA. 1
75 | YncnoBble IPOMEKYTKH. 1
76 | YucnoBble MPOMEKYTKH. 1
77 | PacctossHMe MeXly IByMsI TOYKAMH KOOPJMHATHOMN MPSIMOM. 1
78 | PaccTosiHuE MeXy IBYMSI TOUKaMU KOOPJAMHATHOMN MPSMOH. 1
79 | IlpsMoyronbHas cucteMa KOOpJIMHAT Ha MJIOCKOCTH. 1
80 | Ilpumeps! rpaduKoB, 3aJaHHBIX (POPMYITAMHU. 1
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81

[Tpumepsl rpauKoB, 3a1aHHBIX (HOPMYTaMH.

82

Urenue rpad)uKoB peabHIX3aBUCUMOCTEH

83 | UreHnue rpadMKoOB pealbHbIX3aBUCHMOCTEM
84 | IlonsTue hyHKIUHU.

85 | IlonsTue pyHKIMM.

86 | I'paduk dbyHKIINH.

87 | I'paduk dbyHKIINH.

88 | I'paduk pynxmm.

89 | CaoiicTBa QyHKIUI.

90

CBoiicTBa (hyHKIHIA.

91

Jlunetinas QyHKIus.

92

Jlunetinas GpyHKIHSL.

93

[Toctpoenue rpaduka TUHEHHON QYHKITUU

94 | Iloctpoenue rpaduka IuHeHHON QyHKINN
95 | I'padpuk dyHKIMY 1ETIas 9aCTh X
96 | KourpoabHas padora Ne7. I'paduk pyHkuuu.

Pasnen S.11oBTopeHue u 06001eHNE.
97 | IloBTOpeHue OCHOBHBIX MOHATUN U METOJIOB Kypca 7 Kiacca, 00001IeHre 3HaHHUH
98 | IloBTOpeHne OCHOBHBIX NOHATUN U METOAOB Kypca 7 Kiacca, 00001IeHIe 3HAaHUH
99 | IloBTOpEeHNEe OCHOBHBIX MOHITUI H METOJIOB Kypca 7 Kiacca, 00001eHre 3HaHUH
100 | TToBTOpeHne OCHOBHBIX MOHATUN U METOJIOB Kypca 7 Kiacca, 0000IIeHie 3HAaHHUH
101 | UToroBasi KOHTPOJILHAsA padoTa

102

HOBTOpeHI/IC OCHOBHBIX MOHSITUN U METOJOB Kypca 7 KJ1acca, O606H.I€HI/IG 3HAHUM

U U (VNG [N U (UG NS Vo ) [T (TS UG (YU UG VU (VNG UG VU UG UG VU VSN UG UG (YUY

O01mee KOJMYECTBO YACOB 0 IPOrpaMMme

102

IIpuioxenne 4

KAJTEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
K PABOYEW ITPOI'PAMME
OCHOBHOTI'O OBIIET'O OBPA3SOBAHUA
IO YYEBHOMY IIPEJAMETY
«AJITEBPA»

(0a30BbIi1 YPOBEHbD)

8 KJIACC

Ne

Pazpen/
TeMa ypoKa

Koa-Bo
4acoB
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Pa3nes 1. Uncna u Bpruncienns. Kaaparnbie KopHH

[
[0}

1 KBagpaTHbIil KOPEHb U3 YUCIIA. 1
2 | KBagpaTHbIil KOpEHb U3 YHUCIIA. 1
3 | KBagparHblili KOpEHb U3 YHCIIA. 1
4 [Tonsatue 06 MppanMOHATILHOM YHCIIE. 1
5 | Jecaruunple npuOIMKECHUS UPPAITMOHAIBHBIX YHCEI. 1
6 | JlelicTBUTCIBHBIC YHCIIA. 1
7 | CpaBHeHUE AEMCTBUTEIBHBIX Yncell. BXOAHOH KOHTPO/Ib 1
8 | ApudmMernueckuii KBaJpaTHBIN KOPEHb. 1
9 | Apudmerndeckuil KBaJpaTHbBII KOPEHb. 1
10 | YpaBHeHue Buaa x2 = a. 1
11 | YpaBuenue Busa x2 = a. 1
12 | CpoiicTBa apu()METHUECKUX KBAJIPATHBIX KOPHEH. 1
13 | CpoiicTBa apu()MeTHUECKUX KBAIPATHBIX KOPHEH. 1
14 | IIpeoOpa3oBaHme YUCIOBBIX BRIPAKEHUH, CO IeprKalIIX 1
KBaJIpaTHbIE KOPHU
15 | KourpoabHas padora Nel. Unciia u BeiuncjieHus. KBagparubie KopHu 1
Pasznen 2. Uncia u BpruncieHus. CTeneHp ¢ meJbIM MOKa3aTeIeM 7
16 | CreneHs C 11eJIbIM TOKA3aTeNIEM. 1
17 | CreneHs C 1eJIbIM TOKA3aTeNIEM. 1
18 | CranzmapTHas 3aMCh YUCIIA. 1
19 | Pa3mepsl 00BEKTOB OKpYsKarolero Mmupa (ot 1
3JIEMEHTAPHBIX YACTHUI] 10 KOCMHUUYECKUX 00BEKTOB),
JUINTEIBLHOCTh IPOIIECCOB B OKPYKAIOIIEM MHUPE.
20 | Pa3aMepbl 00BEKTOB OKpY>Karolero Mupa (0T 1
AJIEMEHTAPHBIX YaCTHIL O KOCMUYECKUX OOBEKTOB),
JUINTEIBHOCTh IPOLIECCOB B OKPYXKAIOIIEM MHUPE.
21 | CpoiicTBa cTE€NEHU C LIEIbIM OKA3aTeNeM 1
22 | KoutpoabsHasi padora Ne2. YUucia u Berunciaenusi. CTeneHs ¢ mejibIM nokasa- 1
TesaeM
Pa3nes 3. Auredpaunyeckue Bbipa:keHusi. KpagpaTHblil TpéxusieH 5
23 | KBagpaTHblil TpEXUIEH. 1
24 | KBagpaTHbIi TpEXUWIEH. 1
25 | Pa3noxeHne KBaApaTHOTO TPEXWIEHA HA MHOXKHUTEIN 1
26 | Pa3noxeHue KBapaTHOrO TPEXWIEHA HA MHOXKHUTEIN 1
27 | KourpoabHas padora Ne3. AunredOpaunyeckue Bbipa:keHusi. KBagpaTHblii Tpéx- 1
4IeH
Pa3nen 4. AnreGpanyeckue BbIpa:keHusl. Ajiredpandeckas 1poob 15
28 | AnreGpanueckast JpoOb. 1
29 | AnreGpanyeckast JpoOb. 1
30 | JomycTumble 3HaYEHMSI IEPEMEHHBIX, BXOIAIIUX B 1
anredpandyeckue BhIPaKEHHUS.
31 | JomycTumble 3HaYEHMsI IEPEMEHHBIX, BXOIAIIUX B 1
anredpandyeckue BhIPaKEHHUS.
32 | JlomycTuMble 3HaYEHMSI IEPEMEHHBIX, BXOIAIIUX B 1
anredpandyeckue BhIPaKEHHUS.
33 | OCHOBHOE CBOMCTBO ayireOpanyeckoi ApooH. 1
34 | OcHOBHOE CBOWCTBO ayireOpanyeckoi ApooH. 1
35 | Cokpaienue apooei. 1
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36 | Cokpamienue qpooeii. 1
37 | CokpaieHnue apooeit. 1
38 | CnoxxeHue, BBIMUTAHUE, YMHOKEHHUE U JCICHUE 1
anreOpanyecKnx Apooei.
39 | CnoxxeHue, BBIMUTAHUE, YMHOKEHHUE U JICJICHUE 1
areOpanyecKux Apooei.
40 | IlpeoOpa3zoBaHue BhIpRXKEHU, COIEPKAIINX 1
anreOpanyeckue Apoou.
41 | IlpeoOpa3zoBaHue BBIpRXKEHU, COIEPKAIINX 1
anreOpanyeckue Apoou.
42 | KoutpoJbHasi padora Ned. Aiuiredpamyeckue BbIpakeHHsl. AjiredOpaumdeckast 1
ApoObL
Paspnen S. YpaBHeHus: M HepaBeHcTBa. KBaJpaTHble ypaBHeHUsA 15
43 | KBagpatHoe ypaBHEHHE. 1
44 | KBagpaTtHoe ypaBHEHHE. 1
45 | HenonHoe KBagpaTHOE ypaBHEHHE. 1
46 | HemonHoe kBagpaTHOE ypaBHEHUE. 1
47 | ®opmyna KOpHEHN KBaIpaTHOTO YPAaBHEHHSI. 1
48 | ®opmyna KOpHEHN KBaIpaTHOTO YpaBHEHHSI. 1
49 | Teopema Buera. 1
50 | Teopema Buera. 1
51 | Peuienue ypaBHEHM, CBOASIINXCS K KBaPATHBIM. 1
52 | PemeHue ypaBHeHM, CBOSIINUXCS K KBaPATHBIM. 1
53 | Ilpocretinme TpoOHO-paIMOHATBHBIC YPABHCHHSI. 1
54 | Ilpocreiitme npoOHO-pallMOHANBHBIE YPABHEHHS. 1
55 | Pemienue TEKCTOBBIX 3a/1a4 ¢ TOMOUIBbIO KBAIPATHBIX 1
ypaBHEHUU
56 | Pemenue TEKCTOBBIX 3a/1a4 ¢ TOMOUIBbIO KBAaIPATHBIX 1
ypaBHEHUU
57 | KourpoabHasi padora NeS. YpaBHeHusi u HepaBeHcTBa. KBagpaTHble ypaBHe- 1
HUSA
Pa3nes 6. YpaBHeHusi M HepaBeHcTBAa. CucTEeMBbl yPaBHEHHI 13
58 | JluneitHoe ypaBHEHUE C IByMs IEPEMEHHBIMHU, €TI0 1
rpaduk, IpUMepHl PELICHNs YPaBHEHUH B LIEJIbIX
YyHCIIax.
59 | JIuneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMHU, €ETO 1
rpaduk, MpuMepbl pelieHnsl ypaBHEHUN B LENbIX
quciax.
60 | Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHUH C IBYMsI 1
NIEPEMEHHBIMH.
61 | Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHUH C IBYyMsI 1
MEPEMEHHBIMH.
62 | Pemenue cucreM ABYX JIMHEWHBIX YPaBHEHUH C IBYMsI 1
MEPEMEHHBIMH.
63 | Ilpumepsl peleHns CUCTEM HEJIMHENHBIX YpaBHEHUH C 1
JIBYMsI IEpEMEHHBIMHU.
64 | Ilpumepsl peleHnst CUCTEM HEJIMHENHBIX YpaBHEHUH C 1
JIBYMsI IEPEMEHHBIMHU.
65 | I'paduueckast UHTEpIIPETALMS YPABHEHHS C IBYMSI 1

MEPEMEHHBIMH U CUCTEM YPAaBHEHUH C ABYMS
NIEPEMEHHBIMH.
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66 | I'paduueckast UHTEpPIIPETALMS YPABHEHHS C IBYMSI 1
NEPEMEHHBIMU U CUCTEM YPaBHEHUI ¢ ABYMs
IIEPEMEHHBIMH.

67 | I'padpuaeckas maTEpHpETALIUS YPABHEHUS C IBYMS 1
IIEPEMEHHBIMU U CUCTEM YPABHEHUH € ABYMS
HEPEMEHHBIMH.

68 | PemieHue TEKCTOBBIX 3a/1a4 € TOMOULIbIO CUCTEM 1
ypaBHEHU I

69 | PemieHue TEKCTOBBIX 3a/1a4 C IOMOUIbIO CUCTEM 1
ypaBHEHU M

70 | KonTpoabHasi padota Ne6. YpaBHeHus M HepaBeHcTBa. CHCTeMbl YpaBHeHMil 1
Pa3nen 7. YpaBHenusi u HepaBencTBa. HepaBeHcrBa 12

71 | YuciioBble HEPABEHCTBA U UX CBOWCTBA. 1

72 | YucioBble HEpaBEHCTBA U X CBOWCTBA. 1

73 | YuciioBble HEPABEHCTBA U UX CBOWCTRBA. 1

74 | HepaBeHCTBO ¢ OIHOM MTEPEMEHHOIA. 1

75 | HepaBeHCTBO € OJIHOM MEPEMEHHOM. 1

76 | HepaBeHCTBO ¢ O/IHOM MTEPEMEHHO. 1

77 | JIuneliHble HEpABEHCTBA C OJIHOM NMEPEMEHHOM U UX 1
pelIeHuE.

78 | JluneliHble HEPABEHCTBA C OJITHOM MEPEMEHHON U UX 1
pelLIeHHE.

79 | Cuctembl TMHEWHBIX HEPABEHCTB C OJJHOM NepEMEHHON 1
U UX pelIeHHe.

80 | CucreMbl IMHEHHBIX HEPABEHCTB C OJJHOW ITEPEMEHHOMN 1
U UX pELICHUE.

81 | N300paxkeHue perieHus JTMHEHHOIO0 HEPABEHCTBA U UX 1
CUCTEM Ha YHMCIIOBOM IIPSIMOM

82 | KourpoJubHas pagora Ne7. YpaBHeHusi H HepaBencTBa. HepaBencrBa 1
Pa3nes 8. ®ynkuuu. OCHOBHbIC IOHATHSA 5

83 | IlonsiTHe pyHKIMU. 1

84 | Ob6nacTh onpeieNieHuss U MHOKECTBO 3HAYEHUHN 1
byHKLIMN.

85 | CrocoObl 3a1anust PyHKITUH. 1

86 | I'paduk pyHKIMH. 1

87 | Koutpoabnas padora Ne8. CpoiicTBa (yHKIIHH, UX OTOOpaKEHHE HA 1
rpaguke
Pasznen 9. @ynkunu. Yuciiosbie PyHKIUH 9

88 | UreHue u nmoctpoeHune rpadukoB GyHKIHA. 1

89 | Ilpumepsl rpaduKoB QYHKIUI, OTPasKAIOIINX 1
peaibHbIE MPOIIECCHI.

90 | ®yHKIUH, OUCHIBAIOLINE IPSIMYIO U 00pPaTHYIO 1
PONOPLUMOHANIbHBIE 3aBUCUMOCTH, UX TpadUKH.

91 | ®yHKIUH, OHUCHIBAIOLIUE IPSIMYIO U 00pPaTHYIO 1
PONOPLUMOHANIbHBIE 3aBUCUMOCTH, UX TpadUKH.

92 | I'unep6omna. 1

93 | 'mmepOoura. 1

94 | I'padux GpyHkImm y = x2. 1

95 | OyHkuuu y = x%, y = x°, 1

y=\x, y= x ; TpaduecKoe pelIeHNe YPaBHEHUH 1
CUCTEM YpaBHEHUHI
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96 | KoutrpoabHasi padora Ne9. ®dynukuuu. YucjioBbie pyHKINU 1
Pasnen 10. [loBTopenue u 06001meHne 6
[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB KYpCOB 7 M 8 KJIacCOB, 000011IeHNE 1
97 | 3HaHuil.

[ToBTOpEHNE OCHOBHBIX MOHSATHH M METOJOB KypcoB 7 M 8 KiaccoB, 000OIICHHE 1
98 | 3HaHuil.

[ToBTOpEHNE OCHOBHBIX MOHSATHH W METOJOB KypcoB 7 M 8 KiaccoB, 00OOIICHHE
99 | 3HaHu. 1

100 | [ToBTOpeHHE OCHOBHBIX TOHSITHNA W METOJOB KypcoB 7 W 8 KilaccoB, 000O0IICHUE 1
3HAHUU.

[ToBTOpEeHNE OCHOBHBIX MOHSTHM M METOJIOB KypcoB 7 U 8 KilaccoB, 0000IIeHME

101 | 3HaHuMi. 1
[ToBTOpEHNE OCHOBHBIX MOHITUH M METOJOB KypcoB 7 M 8 KiaccoB, 00oOIIeHHE 1

102 | 3Hanwmil.

O011ee KOJIMYECTBO YaCOB M0 MPOrpaMme 102

IIpunoxenue S

KAJTEHJAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
K PABOUYEM ITPOTPAMME
OCHOBHOI'O OBILIET'O OBPA30BAHUA
MO YYEBHOMY NPEJAMETY
«AJITEBPA)

(0a30BbIil YpOBEHbD)

9 KJIACC
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Ne Paznen/ Koa-Bo
n/n TeMa ypoka 4acoB
Pa3nes 1. YUncna v Bprunciienns. /eiicTBuTebHbIe YncJIA. 10
1 | PanmonanpHele yKciia, UPPALMOHAJIBHBIE YNCIIA, KOHEYHBIE 1
1 OECKOHEYHBIE IECSITUYHBIE TPOOH.
2 MHO0KECTBO JCHCTBUTEIBHBIX YHCEIT;, NCHCTBUTEIbHBIC 1
q1CciIa KaK OECKOHEUHBIE JIECATUYHbIE JpoOu
3 | B3auMHO 0OJJHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM 1
JEHCTBUTEIIBHBIX YHCE U MHOKECTBOM TOYEK
KOOPJHMHATHOU IIPSIMOI
4 | CpaBHeHUE IEHCTBUTENBHBIX YUCEll, apudMeTHdecKue 1
JIECUCTBUS C NEUCTBUTCILHBIMY YUCIIAMU
5 | CpaBHeHHE IEHCTBUTENBHBIX YHCel, apuMeTHIeCcKue 1
JIEUCTBUS C NEUCTBUTCILHBEIMY YHCIIAMU
6 | [IpuOnmxéHHoe 3HaYeHUE BEIIMYUHBI, TOUHOCTb 1
npUOIKEHUS
7 | OkpyriieHue uncen. 1
8 | OxpyriieHue 4ncen. 1
9 | Ilpukujka u olleHKa pe3yJIbTaTOB BBIYUCICHUH. 1
10 | KouTpoabHasi padora Nel 1
Pa3nes 2. YpaBHeHus1 M HepaBeHCTBA. YPaBHEHUs € OJJHOM NepeMeHHOI. 15
11 | JIuneiiHoe ypaBHEHUE. 1
12 | PemieHue ypaBHEHUH, CBOASIIIUXCS K JIMHEWHBIM. 1
13 | KBagpaTHoe ypaBHEHUE. 1
14 | KBagpaTHoe ypaBHEHUE. 1
15 | Pemenue ypaBHEHMI, CBOASIINXCS K KBAIPATHBIM. 1
16 | Pemenue ypaBHEHMI, CBOASIINXCS K KBaIPATHBIM. 1
17 | bukBajgpaTHble ypaBHEHHUSI. 1
18 | bukBajparHble ypaBHEHHUSI. 1
19 | Ilpumepsl petieHUs] ypaBHEHUH TpEThel 1 4eTBEPTOM 1
CTENEHEN pa30KEHUEM Ha MHOKUTENIH
20 | Ilpumeps! perieHust ypaBHEHUI TPETbel U 4eTBEPTON 1
CTENEHEN pa30KEHUEM Ha MHOKUTENN
21 | Pemenue n1poOHO-panioOHaIbHBIX YPAaBHEHHH. 1
22 | Pemenue n1poOHO-paliiOHaIbHBIX YPAaBHEHHH. 1
23 | Pemenue TEKCTOBBIX 33J1ay ajNreOpanvyeckuM METO/IOM. 1
24 | PemeHue TEKCTOBBIX 33J1ay aJreOpandeckuM METOIOM. 1
25 | KontpoabHasi padora Ne2 1
Pa3nes 3. YpaBHeHusi u HepaBecTBa. CucTeMbl ypaBHEeHHUil 16
26 | JluneitHoe ypaBHEHUE C IByMsI IEPEMEHHBIMU U €T0 1
rpadux
27 | Cucrema IByX JINHEWHBIX YPAaBHEHHI C IBYMs 1
NIEPEMEHHBIMU U €€ pelICHHE
28 | Cucrema 1ByX JINHEWHBIX YPAaBHEHUI C IBYMs 1
NIEPEMEHHBIMU U €€ pelICHHE
29 | Cucrema 1ByX JINHEVHBIX YPAaBHEHMI C IBYMs 1
NIEPEMEHHBIMU U €€ pelIeHNe
30 | Pemenue cucteM ABYyX ypaBHEHUM, OTHO U3 KOTOPBIX 1
JMHENHOE, a JPYroe — BTOPOM CTENEHMU.
31 | Pemenue cucreM AByX ypaBHEHUM, OTHO U3 KOTOPBIX 1
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JMHENHOE, a JPYroe — BTOPOM CTENEHM.

32 | Pemenue cucteM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX 1
JMHENHOE, a Jpyroe — BTOPOM CTENEHHU.

33 | I'paduueckas uHTEprpeTaIsi CHCTEMbl YPAaBHEHUN C 1
JIBYMsI IEpEMEHHBIMU

34 | I'paduueckast UHTEPIIPETAIMS CUCTEMbI YPaBHEHHIA C 1
JIByMs [IEpEMEHHBIMU

35 | I'paduueckast UHTEPIIPETAIS CUCTEMbI YPaBHEHHI C 1
JIByMsl [IEpEMEHHBIMU

36 | KourpoabHasi padora Ne3 1

37 | Pemenune TeKCTOBBIX 3a7a4 aareOpandecKuM CIiocoOOM. 1

38 | Pemenue TEKCTOBBIX 3a7a4 aareOpandecKuM CIiocoOOM. 1

39 | Pemenue TEKCTOBBIX 3a7a4 aareOpandecKuM CIIoCOOOM. 1

40 | PemeHne TEKCTOBBIX 3a/1a4 AJIreOPandeCcKUM CIIOCOOOM. 1

41 | KouTpoabHas padora Ned 1
Pasznen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrsa 18

42 | YucioBble HEPABEHCTBA U UX CBOMCTBA. 1

43 | YucioBble HEPABEHCTBA U UX CBOMICTBA. 1

44 | JluneliHble HEPABEHCTBA C OJITHOM MEPEMEHHON U UX 1
pelLIeHHE.

45 | JIuneliHble HEPABEHCTBA C OJITHOM MEPEMEHHON U UX 1
pelLIeHHE.

46 | Cucrtembl TMHEWHBIX HEPABEHCTB C OJJHOM EPEMEHHON U 1
UX pelIeHHe

47 | Cuctembl JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON U 1
UX pelIeHne

48 | Cucrembl TMHEWHBIX HEPABEHCTB C OJJHOM EPEMEHHON U 1
UX pelieHne

49 | KBagpaTHble HEpaBEHCTBA U UX PEIICHHUE. 1

50 | KBagpaTHble HEpaBeHCTBA U UX pEIICHHUE. 1

51 | KBagpaTHble HEpaBEHCTBA U UX PELICHHUE. 1

52 | KBagpaTHble HEpaBeHCTBA U UX pEIICHHUE.

53 | KBagpaTHble HEpAaBEHCTBA U UX PEIICHHUE. 1

54 | KonTpoJbHas padora Ne5 1

55 | I'paduueckast maTEpHpETALIUS HEPABEHCTB M CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

56 | I'paduueckas mHTEpHpETALIUS HEPABEHCTB M CUCTEM 1
HEPABEHCTB C ABYMs IEPEMEHHBIMU

57 | I'paduaeckast mHTEpHpETALINS HEPABEHCTB M CHCTEM 1
HEPABEHCTB C ABYMs IEPEMEHHBIMU

58 | I'paduaeckast mHTEpHpETALINS HEPABEHCTB M CHCTEM 1
HEPABEHCTB C ABYMs IEPEMEHHBIMU

59 | KonTpoJibHasi padoTaNe6 1
Paznen 5. ®yuxkuun 19

60 | KBagpatuunas GyHkius, e€ rpaguk 1 cBOMCTBA. 1

61 | KBagpatuunas pynkuus, e€ rpaguk u cBolcTBa. 1

62 | KBagpatuunas GyHkius, e€ rpaguk u cBOMCTBA. 1

63 | KBagparuunast pynkuus, e€ rpaguk u cBoicTBa. 1

64 | KonTpoibHas pa6ora Ne7 1

65 | [lapabomna, KOOpAUHATHI BEPIIUHBI TapaOO0JIbl, OCh 1

CUMMETPHUHU NapaboIIbl
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66 | [TapaGona, KOOpaAUHATHI BEPIIMHBI TApaOOIIbI, OCh 1
CUMMETPHUH TTapabOoJIbI

67 | ITapabomna, KOOpaUHATHI BEPIIMHBI TAPAOOIIBI, OCh 1
CUMMETPHUHU apaboIIbl

68 | Crenennble (QyHKIMH C HATYpAJIbHBIMU TIOKA3aTEISIMU 2 U 1
3, ux rpaduKu ¥ CBOMCTBA

69 | Crenennble (PYHKIIMH C HATYypaJbHBIMU MOKA3aTENSAMU 2 U 1
3, ux rpaduKu ¥ CBOMCTBA

70 | Crenennble (pyHKIIMH ¢ HATYPAIbHBIMU NOKA3aTEISIMH 2 U 1
3, ux rpaduKu ¥ CBOMCTBA

71 | Crenennble (pyHKIIMH ¢ HATYpaJIbHBIMU NIOKA3aTEISIMH 2 U 1
3, ux rpaduKu ¥ CBOMCTBA

72 | KoutpoJbHas pabora Ne§ 1

73 | I'paduku dyHKIMit: y=kx, y=kx + b, y=,y= 1
ax*, y=ax’, y =X,

74 | I'paduku ynkmmit: y=kx,y=kx + b, y=,y= 1
ax*, y=ax’, y =X,

75 | I'paduku dyHKIMit: y=kx, y=kx + b, y=,y= 1
ax*, y=ax’, y =X,

76 | I'paduku dyHKIMit: y=kx, y=kx + b, y=,y= 1
ax*, y=ax’, y =X,

77 | I'paduku dyHKIMi: y=kx, y=kx + b, y=,y= 1
ax*, y=ax’, y =X,

78 | KontpoJsibHasi pa6ora Ne9 1
Pa3nes 6. UnciioBble noc/ie10BaTe/IbHOCTH 16

79 | IloHATHE 4MCI0BON NOCIEN0BATENBHOCTH. 1

80 | 3amaHue mocaen0BaTENbHOCTH PEKYPPEHTHON (hopMyIIoi 1 1
dbopmyIoit n-ro uieHa

81 | ApudmeTrnueckasi U reOMeTpUYECKasi IPOrpeccuu 1

82 | Apudmernyeckas U reoMeTpuyecKasi Iporpeccuu 1

83 | Apudmernueckasi U reOMeTpHUecKas MPOrpeccun 1

84 | ApudmeTrnueckasi U reOMETpUYECKasi IPOrpeccuu 1

85 | ®opmynsl n-ro ujaeHa apudMeTudeckon n 1
T€OMETPUUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YWJICHOB

86 | ®opmMynbl n-ro ujgeHa apudMeTuIecKon n 1
T€OMETPUUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX 71 YWJICHOB

87 | ®opmMynsl n-ro ujaeHa apudmMeTudeckon n 1
T€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IEPBBIX 71 YICHOB

88 | ®opmynbl n-ro ujIeHa apuMeTHIecKoi n
T€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IEPBBIX 71 YICHOB

89 | KourpoJusHas padora Ne 10 1

90 | U3o0pakeHue 4neHOB apuhMETHUIECKON U 1
TEOMETPUUECKOH MPOTPECCUM TOUKaMHU Ha KOOPAMHATHON
MJIOCKOCTH

91 | JIuHelHbIN U SKCIOHEHIIUAJIBHBIN POCT. 1

92 | JInHelHBIN U SKCIOHEHIIMAJIBHBIN POCT. 1

93 | CrnoxHble TPOLEHTHI. 1

94 | CnoxHble IPOLEHTHI. 1
Pasznea 7. [loBTopenue, 00001eHHe, CUCTEeMATU3ALMS 3HAHUI 4

95 | Yucaa u BbIYMCJIeHNS (3aUCh, CPABHEHUE, IEUCTBHUS C 1

HCIZCTBHTGHBHBIMI/I qucjiaMu, YUCJIOBas Ipsmasi,
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IIPOLICHTBI, OTHOLIEHUS, IIPOIIOPLUH; OKPYIJICHHE,
npuOJIMKEHUE, OLICHKA; PElIeHNEe TEKCTOBBIX 3a/1a4

96

Yucia v BbIYMCIeHHA (3aMCh, CPAaBHEHME, JEHCTBUS C
JEHUCTBUTEIIbHBIMY YUCIIAMH, YNCIIOBAs MIPsMasi;
IIPOLICHTBI, OTHOLIEHUS, IIPOIIOPLIUH; OKPYIJICHHE,
npuOJIMKEHNE, OLICHKA; PellICeHHE TEKCTOBBIX 3a/1a4

97

Yucia v BbIYMC/IeHHA (3aMCh, CPAaBHEHUE, JEMCTBUS C
JEHCTBUTEILHBIMY YUCIIAMH, YNCIIOBAs MIpsiMasi;
IIPOLICHTBI, OTHOLIEHUS, IIPOIIOPLIUH; OKPYIJICHHE,
npuOJIMKEHUE, OLIEHKA; pellIeHHe TEKCTOBBIX 3a/1a4

98

Yucia v BbIYMCIeHHA (3aMCh, CPAaBHEHUE, JEHCTBUS C
JEHCTBUTEIIbHBIMY YUCIIAMH, YNCIIOBas MIpsiMasi;
IIPOLICHTBI, OTHOLIEHUS, IIPOIIOPLIUH; OKPYIJICHHE,
npuOJIMKEHUE, OIIEHKA; PellIeHHEe TeKCTOBBIX 3a/1a4

99

Auredpanyeckue BbipaxkeHus (npeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHM, TOMYCTHMbIC 3HAYCHHS)

UToOoIro

99

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

K PABOUYEN TIPOT'PAMME

OCHOBHOI'O OBHIEI'O OBPA30BAHUA
IO YYEBHOMY ITPEJIMETY

«'EOMETPUS
(0a30BbIi1 YPOBEHbD)
7 KJIACC

IIpuioxenne 6

Ne
n/n

Paszgea/
TeMa ypoka

Paznea 1. IIpocreiimme reomerpuyeckne (purypsl U ux cpoiicrea. Uzmepenne 14

reOMETPUYCCKUX BEJITHYHH
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1 [Tpocreiinme reoMeTpuyecKkiue 0OBEKThI TOUKH,IPSIMBbIE, TY4YH, YIIIbl, MHOTOYTOJIbHUK. 1
2 | Ilpocteiiine reoMmeTpudeckue 00bEKThl TOUKU,IIPSIMbIE, JIYUHU, YTIIbl, MHOTOYTOJIbHUK. 1
3 | IIpocreiinye reoMeTpuyecKue 0ObEKThl TOUKH,IPSIMbIE, JTYUYH, YIIIbl, MHOTOYTOJIbHUK. 1
4 | CMeXHbIEe U BEPTUKAIbHBIE YIJIBI. 1
S5 | CMexHbIE U BEPTUKAIILHBIE YIJIbL. 1
6 | CMexHbIE U BEPTUKAIILHBIE YIJIbL. 1
7 | PaboTa c mpocTEeHIIIMMHU YepTEkKaMHU. 1
8 | PaboTa ¢ mpocTelmmmMu yepTekamu. 1
9 | I3MepeHne TMHENHBIX U YITIOBBIX BEJIUYHH, BHIUUCICHUE OTPE3KOB U YIJIOB. 1
10 | M3mMepeHne TMHEWHBIX U YIJIOBBIX BEIMUYUH, BBIYMCIEHUE OTPE3KOB U YIJIOB. 1
11 | M3mepeHue TMHEWHBIX U YIJIOBBIX BEIMUYUH, BBIYMCIEHUE OTPE3KOB U YIJIOB. 1
12 | TlepumeTtp u miomab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB 1
13 | Ilepumetp u miomab GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJILHUKOB 1
14 | KoutpoabHas padora Nel. IIpocreiimiue reomerpuyeckue purypsl U uX cBoii- 1
CTBA.
Pasnea 2. [lapanienbHble IpsiMble, CYMMA YIJI0B TPEYTrOJIbLHUKA 14
15 | IlapannenbHble NpsMbIE, UX CBOWCTBA. 1
16 | IlapannenbHble NpsMbIE, UX CBOWCTBA. 1
17 | IlapannenbHble NpsMbIE, UX CBOWCTBA. 1
18 | Ilareiit noctynat EBkinupa. 1
19 | Hakpecr nexaiiye, COOTBETCTBEHHbIE M OJJHOCTOPOHHHE YTJIbL. 1
20 | Hakpecr nexaine, COOTBETCTBEHHbIE M OJJTHOCTOPOHHUE YTJIBL. 1
21 | Hakpecr snexaine, COOTBETCTBEHHBIE M OJHOCTOPOHHHE YIJIbI. 1
22 | Ilpu3HaK napajsieNbHOCTH MPSMBIX. 1
23 | Ilpu3HaK napajiesIbHOCTH MPSIMBIX. 1
24 | CymMMa yrjaoB TpeyrojbHUKA U MHOTOYTOJIbHHKA. 1
25 | CymMa yrioB TpeyrojbHUKA U MHOTOYTOJIbHHKA. 1
26 | CyMMa yrioB TpEYrojJbHUKA U MHOTOYTOJIbHUKA. 1
27 | BHemHue yrisl TpeyrojbHUKa 1
28 | KonrpoabHasi padora Ne2. [lapaJjiejibHble NPsIMbIe, CYMMa YIJIOB TpeyrojibHuka. | 1
Pasnen 3. TpeyroabHuku 22
29 | TloHsiTHE O paBHBIX TPEYTOJbHUKAX U MEPBUYHBICIIPE/ICTABICHUSI O PaBHBIX (puUrypax. 1
30 | Tpu npusHaKka paBeHCTBA TPEYTOJbHUKOB. 1
31 | Tpu npusHaKa paBeHCTBA TPEYTOJbHUKOB. 1
32 | Tpu npu3HaKa paBeHCTBA TPEYTOJbHUKOB. 1
33 | Tpu npu3HaKa paBEHCTBA TPEYTrOJIHLHUKOB. 1
34 | Tpu npru3HaKa paBeHCTBA TPEYTrOJIbHUKOB. 1
35 | Ilpu3Haku paBeHCTBA NPSIMOYTOJBHBIX TPEYTOJIbHUKOB 1
36 | Ilpu3Haku paBeHCTBA NPSIMOYTOJbHBIX TPEYTOJIbHUKOB 1
37 | CBOMCTBO MeIMaHbI NPSIMOYTOJBHOTO TPEYTOJIBHUKA. 1
38 | CBOWMCTBO MeIMaHbI NPSIMOYTOJBHOIO TPEYTOJIBHUKA. 1
39 | PaBHOOepEeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKHU. 1
40 | PaBHOOeapEeHHBIE U PABHOCTOPOHHHE TPEYTOJIbHHUKH. 1
41 | Ilpu3Haku U CBOWCTBA paBHOOEIPEHHOTO TPEYTOJIbHHKA. 1
42 | Ilpu3Haku ¥ CBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHHKA. 1
43 | IlpoTuB Gonbliell CTOPOHBI TPEYTOJIbHUKA JIEKUT OONBIINN YTroJl. 1
44 | Ilpocreiimne HepaBEeHCTBA B TEOMETPHUHU. 1
45 | HepaBeHCTBO TpEyroJibHUKA. 1
46 | HepaBeHCTBO TOMaHOM. 1
47 | IlpAMOyTOJIbHBII TPEYrOJIbHUK C yIiIoM B 30°. 1
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48 | IlpAMOyTOoJIbHBII TPEYrOJIbHUK C YIiIoM B 30°. 1
49 | IlepBble NOHATHS O TOKA3aTEIbCTBAX B TEOMETPUHU 1
50 | KontpoabHasi padora Ne3. TpeyroJibHuKH. 1
Pa3nen 4. Oxkpy:xHocTh M Kpyr. 'eoMeTpruyecKkue nocTpoeHust 14
51 | OkpyXHOCTb, XOp/Ibl U AUAMETPHI, X CBOICTBA. 1
52 | OKpyXKHOCTb, XOP/Ibl M TMAMETPBI, UX CBONCTBA. 1
53 | KacarenbHast K OKPY>KHOCTH. 1
54 | OKpyXHOCTb, BHUCAHHAsI B YTOJI. 1
55 | OKkpyXHOCTbh, BOUCAHHAs B YTOJI. 1
56 | Ilonstue o 'MT, npumeHeHue B 3a1ayax. 1
57 | buccekTpuca u cepeiMHHBINA NEepIEHIUKYJIISIP KaK T€OMETPUUYECKHE MECTA TOYEK. 1
58 | buccekTpuca u cepeAMHHbBIN NEPIEHANKYISP KaK TEOMETPUUECKUE MECTA TOUEK. 1
59 | buccekTpuca u cepeAMHHbBIN NEPIEHANKYISP KaK TEOMETPUUECKUE MECTA TOUEK. 1
60 | OKpyXHOCTb, OIIMCAHHAs] OKOJIO TPEYTOJIbHUKA. 1
61 | BnucanHas B TpeyrojabHUK OKPYKHOCTb. 1
62 | IIpocreitmue 3a1a4nu Ha MOCTPOCHHUE. 1
63 | [Ipocreiimue 3a1aum Ha TOCTPOCHUE. 1
64 | KonrposbHas padora Ned. OxpyxHOCTH M KpYr. I'eoMeTpryecKkue nocTpoeHust 1
Pasnen 5. [loBTopenue u 0000111eHNe 3HAHMIA. 4
65 | IloBropenue n 0600IIEHNE OCHOBHBIX MOHITHH M METOJIOB Kypca 7 Kiacca. 1
66 | IloBropenue n 06001IeHNE OCHOBHBIX MOHIATUI M METOJIOB Kypca 7 Kiacca. 1
67 | IloBropenue n 0600IIEHNEe OCHOBHBIX MOHITHH M METOJIOB Kypca 7 Kiacca. 1
68 | IloBropenue n 06001IeHNE OCHOBHBIX MTOHITUI M METOJIOB Kypca 7 Kiacca. 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68

IMpunioxenne 7
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KAJEHJIAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
K PABOYE TPOT'PAMME
OCHOBHOI'O OBILIET'O OBPA3OBAHUS
10 YYEBHOMY IPEJMETY

«CEOMETPUS»
(0a30BbIil YPOBEHbD)
8 KJIACC
Ne Paznen/ Koa-Bo
n/n TeMa ypoka 4acoB
Pa3nes 1. YeTbIpéxyroibHUKH 12
1 [Tapannenorpamm, ero npu3HAKU U CBOMCTBA. 1
2 | [lapamienorpamm, ero Npu3HaKy U CBOMCTBA. 1
3 | [lapayenorpamm, ero Npu3HAKU U CBOMCTBA. 1
4 | YacTHble cily4au MapajijiesiorpaMmMoB (IIpsIMOYTOJIbHHUK, 1
poMO, KBaJpaT), UX NPU3HAKU U CBOMCTBA.
5 | YacTHble cilydyau napajuiesorpaMMoB (IIpSIMOYTOJIBHUK, 1
poMO, KBaJpaT), UX IPU3HAKU U CBOMCTBA.
6 | YacTHble cilydyau napajuiesorpaMMoB (IIPSIMOYTOJIBHUK, 1
poMO, KBaJpaT), UX NPU3HAKHU U CBONCTBA.
7 | Tpanenus. 1
8 | KouTpoabHas padora Nel. YeThbIpEéXyroibHUKH 1
9 | PaBHOOOKAs ¥ IPSIMOYTOJIbHAS TPATICITHH. 1
10 | PaBHOOOKAsI ¥ MPSAMOYTOJIbHAS TPATCIUH. 1
11 | YaBoenune MenuaHbl. 1
12 | llenTpasibHasg cuMMeTpUs 1
Pa3nen 2. Teopema ®ajieca u TeopemMa 0 NPONOPIUOHAIBHBIX OTPeE3KaXx, Mo- 15
AO0HBIE TPEYr0JIbHUKHU
13 | Teopema @arneca 1 TeopeMa 0 MPONOPLMOHATBHBIX 1
OTpe3Kax.
14 | CpenHsig TMHMS TPEYTOJIbHUKA. 1
15 | Tpanenus, e€ cpeHss TUHUSL. 1
16 | IIponopuuoHanbHbIE OTPE3KH, TOCTPOCHNUE YETBEPTOTO 1
IIPONOPLUMOHAIILHOTO OTPE3Ka.
17 | CBoiicTBa IIEHTpa MacC B TPEYTOJIbHUKE. 1
18 | ITomoOHBIE TPEYTONBHUKH. 1
19 | I[TogoGHBIE TPEYTONBHUKH. 1
20 | IlogoGHBIE TPEYTONBHUKH. 1
21 | Tpu npuzHaka nogo0us TPEYroJbHUKOB. 1
22 | Tpu npu3Haka nogoOMs TPEyroJIbHUKOB. 1
23 | KontpoabHasi padora Ne2. [logo0Hble TPeYroJibHHKH. 1
24 | TlpakTHyeckoe NPUMEHEHHE 1
25 | IlpakTuyeckoe MpUMEHEHHE 1
26 | IlpakTuyeckoe NpUMEHEHHE 1
27 | KoutpoabsHasi padora Ne3. Teopema dasieca u TeopeMa 0 NPONOPUHOHAIBHBIX 1
O0Tpe3Kax, Mo00HbIEe TPEYTOJIbHUKH
Paspen 3. [lnomans. Haxoxaenue niomaaeil TpeyroabHUKOB H MHOTOYI0J1b- 14
HbIX uryp. Iliiomann noxodHbIX Guryp
28 | IlonsiTue 06 001IIEH TEOPHUH TUTOIIAIH. 1
29 | ®opmMyIbl 71 TUIOIIAU TPEYTroJbHUKA, 1

110




rnapajjicjiorpaMmma

30 | @opMyubl AJIs IUTIOIIAANA TPEYTOJIBHUKA, 1
napajuieJorpaMma

31 | OTHOIICHHE TUIONIAICH TPEYTOJIHPHUKOB C OOIINM 1
OCHOBaHWEM WJIH 00IIEH BHICOTOM.

32 | OTHOLIEHUE MJIOUIAICH TPEYTOJIbHUKOB C OOIIUM 1
OCHOBAaHHEM WIIH OOIIEil BHICOTOM.

33 | Beruncnenue miomasei cioxxHbIX GUryp uepes 1
pa30ueHne Ha 4YacTu U IOCTPOCHHE.

34 | Ilnomanu ¢uryp Ha KieT4aTon Oymare. 1

35 | [Tnomaau nogoO0HBIX GUTyYp. 1

36 | KonrpoabHas padora Ned. Pazaen 3. Ilnomaae. [laomaau nogo6HeIx ¢puryp 1

37 | BeraucneHue miomanacH. 1

38 | Briuucienue miomajen. 1

39 | 3agauu c NPaKTUYECKUM COJEPKAHUEM. 1

40 | 3amauu ¢ MPAKTUYECKUM COJECPHKAHUEM. 1

41 | Peurenue 3amad ¢ HOMOIIBIO METOAA BCIIOMOTraTeIbHOM 1
iouiau
Pa3nen 4. Teopema Iludaropa n Hayaja TPUTOHOMETPUH 10

42 | Teopema Iludaropa, e€ noka3zaTesbCTBO U IPUMEHEHHE. 1

43 | Teopema Iludaropa, e€ qoka3zaTelbCTBO U IPUMEHEHHE. 1

44 | Obpatnas teo pema [ludaropa. 1

45 | Obparnas Teo pema [ludaropa. 1

46 | OnpeneneHue TPUTOHOMETPUYECKUX (PYHKIIUNA OCTPOTO 1
yria, TPUrOHOMETPUUECKUE COOTHOILLIEHUS B IIPSIMO
YTOJIBbHOM TPEYTOJIbHUKE.

47 | OnpeneneHne TPUTOHOMETPUYECKUX (PYHKLIUN OCTPOTO 1
yTIila, TPUrOHOMETPUUYECKHE COOTHOIIEHHUS B IPSIMO
YTOJIbHOM TPEYTOJIbHUKE.

48 | OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. 1

49 | OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. 1

50 | CooTHOLIEHUS MEKTY CTOPOHAMM B NPSMOYTOJIbHBIX 1
TpeyrojabHUKax ¢ yrinamu B 45° u 45°; 30° u 60°

51 | KoutpoabHasi padora NeS. Teopema Iludaropa u Hayajia TpUroHOMeTPHH 1
Pa3nes S. Yrabl B OKpyKHOCTH. BrimcaHHble M ONMMCAHHBIE YeThIPEXyroJIbHH- 13
ku. KacarenbHble Kk okpy:kHocTH. KacaHue OKpyKHOCTH.

52 | BnucaHHbIE U LIEHTPAJIBHBIE YTJIBI, 1
YroJ1 MeX1y KacaTeJIbHON 1 XOpOH.

53 | BnucaHHbl€ U LIEHTPAJIBHBIE YTJIBI, 1
YroJ1 MeX1y KacaTelIbHON 1 XOpOH.

54 | Yrubel MeXIy XOpAAMH U CEKYILIUMU. 1

55 | Yrusl Mexxay XopJamMH U CeKYIIUMHU. 1

56 | BrimcanHbie U OMUCaHHBIE YETHIPEXYTOMBHUKH, UX 1
IIPU3HAKU U CBOMCTBA.

57 | BnmcanHbie U OMUCaHHBIE YETHIPEXYTOIBHUKH, UX 1
MIPU3HAKHU U CBOICTBA.

58 | BrimcanHnbie U omMcaHHBIE YETHIPEXYTOMBHUKH, UX 1
MIPU3HAKYU U CBOICTBA.

59 | BoucanHble 1 OMUCaHHbBIE YETHIPEXYTONBHUKH, UX 1
IIPU3HAKU U CBOMCTBA.

60 | [IpumeHeHne STUX CBOMCTB MPH PEIICHUN 1
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reOMETPUUYECKHX 3a/1au.

61 | [IpumeHeHne STUX CBOWCTB MPH PEIICHUN 1
FEOMETPUUYECKHX 3a/1au.

62 | BzauMHOE pacrosaoKeHue IBYX OKPYKHOCTEH. 1

63 | Kacanue okpyXKHOCTEH. 1

64 | KourpoabHast pa6ora Ne6. Yribl B OKpPYKHOCTH. BrimcaHHble M ONMHCAHHBIE 1
yeThbIpexyroJbHuKH. KacaTeabHble kK Okpy:kHOCTH. KacaHue OKpY:KHOCTH.
Pasznea 6. [loBTopenue, 00001eHHe 3HAHMI. 4

65 | [loBTOpeHHE OCHOBHBIX MOHATHN U METOI0B KypCOB 7 U 1
8 KmaccoB, 0000IIEHNE 3HAHNM.

66 | [ToBTOpEeHHE OCHOBHBIX MOHATHH U METOI0B KypCOB 7 U 1
8 KmaccoB, 0000IIEHNE 3HAHNM.

67 | I[loBTOpeHHE OCHOBHBIX MOHATHH U METOI0B KypCOB 7 U 1
8 KiaccoB, 0000IIEHNE 3HAHNM.

68 | [loBTOpEeHHE OCHOBHBIX MOHATUN U METOI0B KypCOB 7 U 1
8 KiaccoB, 0000IIEHNE 3HAHNM.
OBIIEE KOJIMYECTBO YACOB I10 IIPOI'PAMME 68

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE
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K PABOUYEM ITPOT'PAMME
OCHOBHOI'O OBHIET'O OBPA3OBAHUA
1O YYEBHOMY NNPEJIMETY
«TEOMETPUS
(0a30BbIii YpOBEHbD)

9 KUIIACC

Ne
n/n

Pazpen/
TeMa ypoKa

Koa-Bo
4acoB

Pasznea 1. Tpuronomerpusi. Teopembl KOCHHYCOB ¥ CMHYCOB. Pemenue Tpe-
YroJIbHUKOB

18

Onpenenenne
TPUTOHOMETPUUCCKUX (PYHKIIHIA
yriioB ot 0° 1o 180°.

KocuHyc u cunyc npssmMoro u
TYIOrO yria

TeopeMa KOCHHYCOB.
(O600mEnHas) TeopemMa
CHUHYCOB (C pazinycoM
OINHMCAaHHON OKPYKHOCTH).

TeopeMa KOCHHYCOB.
(O600mEnHas) TeopemMa
CHUHYCOB (C pazinycoM
OINHMCAaHHON OKPYKHOCTH).

TeopeMa KOCHHYCOB.
(O6061ménHast) Teopema
CHUHYCOB (C pazinycoM
OINHCAaHHON OKPYKHOCTH).

Haxoxenue 1JIMH CTOPOH U
BEJINYHH YIJIOB TPEYTOJIbHUKOB

Haxoxenue 1JJIMH CTOPOH U
BEJINYHH YIJIOB TPEYTOJIbHUKOB

HaXO)KI[eHI/IC JJIMH CTOPOH U
BCJIMYHMH YI'JIOB TPCYT'OJIbHUKOB

KonTposbHas padora Nel

dopmyiia mIomaau
TPEYroJIbHUKA Yepe3 1B
CTOPOHBI U YT'OJI MEXXAY HUMU

11

dopmyna mIomaan
TPEYrOJIbHUKA Yepe3 IBE
CTOPOHBI M YTOJI MEXI1Y HUMHU

12

dopmyna mIomaan
TPEYrOJIbHUKA Yepe3 IBE
CTOPOHBI M YTOJI MEX1Y HUMHU

13

dopmyiia mIomau
YEeTHIPEXYTOJIbHUKA Yepe3 ero
JuarodHajiv U yroj MCxay HUMH

14

dopmyna mIomaan
YETHIPEXYTOJIBHUKA YEPE3 €ro
JMATOHAIA U YTOJl MEXKy HUMU

15

dopmyiia mIomwaIu
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Y4EeTBIPEXYTOJILHUKA YEPE3 €T0
JUArOHaJIA U yroJ MEKIy HUMHU

16 | IlpakTuueckoe NpUMEHEHHE 1
JIOKa3aHHbIX TEOPEM

17 | IlpakTuueckoe NpUMEHEHHE 1
JIOKa3aHHbIX TEOPEM

18 | KonuTpoabHasi padora Ne2 1
Pasnean 2. [Ipeoopa3oBanue noaodusi. Merpudeckune COOTHOLIEHUSI B OKPY KHO- 11
CTH

19 | [Tonarue o mpeoOpa3oBaHUH 1
moxoous.

20 | ITousTHE O MPEOOpPa3OBaHUH 1
moxoous.

21 | CoOTBETCTBEHHBIE 3JIEMEHTHI 1
1o100HbBIX uryp.

22 | Teopema o pou3BeAECHUN 1
OTPE3KOB XOpJ1, TeopemMa o
IIPOU3BE/IEHUU OTPE3KOB
CeKYUIHMX, TeOpeMa 0 KBajipare

23 | Teopema o nmpou3BeAECHUN 1
OTPE3KOB XOpJ1, TeopemMa o
IIPOU3BE/IEHUU OTPE3KOB
CEeKYULIHMX, TeOpeMa 0 KBajipare

24 | IlpumeHeHMEe B pelIeHUN 1
reOMETPUUECKUX 3ajau

25 | IlpumeHeHue B pelIeHnn 1
reOMETPUUECKUX 3ajau

26 | IlpumeHeHue B pelieHnn 1
reOMETPUUECKUX 3ajau

27 | IlpumeHeHHE B pelIeHNN 1
reOMETPUUECKUX 3ajau

28 | IlpumeHeHue B peleHnn 1
reOMETPUUECKUX 3ajau

29 | KontpoabHasi padora Ne3 1
Pasnen 3. BekTopbl 13

30 | OnpeneneHue BEKTOPOB, 1
CJIOKEHHE U Pa3HOCTb BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO.

31 | OnpeneneHue BEKTOPOB, 1
CJIOKEHHE U Pa3HOCTb BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO.

32 | ®dusnyeckuil U TeOMETPUIECKUI 1
CMBICJI BEKTOPOB

33 | Pa3noxeHue BEKTOpa 10 IBYM 1
HEKOJUJTMHEAPHBIM BEKTOpaM

34 | Pa3noxeHue BEKTOpa 110 IBYM 1
HEKOJUJIMHEAPHBIM BEKTOpaM

35 | KoopauHatel BEKTOpa. 1

36 | CkanspHoe NpOU3BEIACHHE 1

BCKTOPOB, €ro NIpUMCHCHUC JJIs1
HaXOXXIACHUA IJIMH U YI'JIOB.
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37 | CxanspHOE NPOU3BEICHHE 1
BEKTOPOB, €r0 MPUMEHEHUE JIJIs
HAXOX/IEHUs JUIMH U YIJIOB.

38 | Pemenue 3ama4 ¢ HOMOIIBIO 1
BEKTOPOB.

39 | Pemenue 3a1a4 ¢ HOMOIIBIO 1
BEKTOPOB.

40 | IIpumMeHeHUE BEKTOPOB AJIst 1
pelIeHus 3a/1a4 KUHEMAaTUKU U
MEXaHHUKHU

41 | IlpuMeHeHue BEKTOPOB IS 1
peleHus 3aa4 KHHEMAaTUKH U
MEXaHUKU

42 | KouTpoabHasi pabora Ne4 1
Pa3nen 4. /lekapToBbl KOOPJAWHATHI HA MJIOCKOCTH 10

43 | JlekapToBbl KOOPJAUHATHI TOYEK 1
Ha IIOCKOCTH

44 | YpaBHEHHE NPSIMOH. 1

45 | YrioBo# k03 PUIIEHT, 1
TaHTEHC yTjla HaKJIOHa,
napajulesibHble U
MEPIECHIUKYIIIPHBIC IPSIMbIE

46 | YpaBHEHUE OKPYKHOCTH. 1

47 | HaxoxaeHue KOOpJUHAT TOYEK 1
NepeceYeHMs] OKPYKHOCTH

48 | Mcmons30oBaHue METOHA 1
KOOPJIMHAT B MPAKTHYECKUX
3a/1a4ax

49 | Hcnonb3oBaHKe METOIA 1
KOOPJMHAT B MPAKTUYECKUX
3a/1a4ax

50 | KonTpoJsbHasi padora Ne5 1
Pa3znen 5. IlpaBuibHbIe MHOIOYroJbHMKH. [[JIMHA OKPYKHOCTH M ILIOIIAAb 9
Kpyra. Beruncjienue njomajuei

51 | IlpaBuibHBIE MHOTOYTOJIBHUKH, 1
BBIUMCJIEHUE UX DJIEMEHTOB

52 | IlpaBuibHBIE MHOTOYTOJIBHUKH, 1
BBIUHCJIEHHE UX DJIEMEHTOB

53 | Yucno p ¥ IMHA OKPYKHOCTHU 1

54 | JInuHa nyru OKpY>KHOCTH 1

55 | PapgnanHas mepa yria. 1

56 | [Inomans kpyra u ero 1
DIIEMEHTOB
(cexTopa u cerMeHTa

57 | IInomans Kpyra u ero 1
DIIEMEHTOB
(cexTopa u cermMeHTa

58 | Beruucnenue miomazei puryp 1
BKJIFOUYAIOLINX JIEMEHTHI KpyTa

59 | KonTpoibHas pa6ora Ne6 1
Paznen 6. /[BukeHUs MJI0CKOCTH 6
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60 | [TonsiTue 0 NBUIKEHUU 1
TJIOCKOCTH.
61 | Ocu u HEHTPbl CHMMETPHH. 1
62 | Ocu 1 IEHTPBI CHMMETPHH. 1
63 | IIpocreiimne npuMeHeHs B 1
pelieHny 3ajau.
64 | Ilpocreiimme npuMeHeHs B 1
pelieHny 3ajau.
65 | KonrpouabHas padora Ne7 1
Pasnen 7. [loBTopenue, 06001eHue, CHCTEMATH3AMS 3HAHUI 1
66 | [ToBTOpEeHHE OCHOBHBIX 1
MOHATHI U METOJOB KYpCOB 7—
9 xJ1accoB, 0000IIIeHUE U
CHUCTeMaTU3alus 3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 TPOT'PAMME 66
Ipuaoxenune 9
KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
K PABOYEM ITPOTPAMME
OCHOBHOI'O OBHIET'O OBPA3OBAHUA
1O YYEBHOMY NPEJIMETY
«BEPOSITHOCTb U CTATUCTUKA»
(0a30BbIil YpOBEHbD)
7 KJIIACC
Ne Tema Ko
ypoka Ja-
BO
ga
Co
B
Pasznea 1. IlpencraBiieHue JaHHBIX 7
1 [IpencraBnenue JaHHBIX B TaOIUIAX 1
2 [IpakTudyeckue BEIUMCICHUS TI0 TA0JIMYHBIM TAHHBIM 1
3 W3Brneuenue u HHTEpIpeTalus TAOIMYHBIX JaHHBIX. [IpakTuue- 1
ckas pabora "Ta0muibr"
4 I'padmuueckoe mpeacTaBiaeHNe TaHHBIX B BUJIE CTOJOMKOBBIX (CTONOYA- 1
ThIX) Auarpamm. UTeHne u MoCTpOeHUE TuarpaMmm
5 I'padmueckoe npeacraBieHNe TaHHBIX B BUJI€ KPYTOBBIX AHUarpamMm. 1
UreHne v NOCTPOCHHUE TharpaMm
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6 [IprMeps! JeMorpadUUEcKuX TUarpaMm 1

7 [Ipaktuueckas padora "{uarpammer" 1
Pa3znea 2. OnucaresibHasi CTATHCTHKA 8

8 Yucnossie Habopbl. CpenHee apudmeTHieckoe YUCI0BOro Habopa 1

9 Mepa neHTpanbHON TeHAeHINH (Mepa LieHTpa) MenuaHa 4ucioBoro 1
Habopa. Y CTOWYHUBOCTh MEAHAHBI

10 Menauana yuciaoBoro Habopa. Y crolunuBocTh Menuansl [Ipaktuue- 1
ckas pabora "Cpennue 3HaueHus"

11 [Tpaktrueckas pabdora "Cpeanue 3Hadenus" Pemenue 3a1ad ¢ momMmo- 1
IIBIO CPETHETr0 apu(PMETHIECKOTO ¥ METUaHBI

12 Pemienue 3ama4 ¢ ucmosib30BaHNuEM HU(POBBIX PECYPCOB MPHU H3yUe- 1
HHUH CBOWICTB CPETHUX

13 | Haubonpinee n HauMeHbIIee 3HAYCHHS YHCIOBOTO Habopa. Pa3max 1

14 Pemenue 3a1au 1

15 KonTposb no paznenam "lIpeacraBnenue nanusix" u "Onuca- 1
TEJIbHAsI CTATUCTUKA"
Paznen 3. Ciayyaiinasi ”BMEHYUBOCTH 6

16 Crnyuaiinas u3MeHunuBOCTh. [Ipumepsl 1

17 YacroTa 3Ha4YEHUI B MaCCUBE TaHHBIX 1

18 | I'pynmuposka nannbix. [ucrorpamma 1

19 I'padmueckoe npeacraBaeHue pa3HbIX BUAOB CIy4yailHOM U3MEHUYHBO- 1
CTH

20 IToctpoenne rucrorpamm. Ilar rucrorpammsl. Pemenne 3anay 1

21 | Tpaktuueckas padora "CiyuaitHas H3MEHUIHBOCTE" 1
Pa3znen 4. BBenenue B Teopuio rpagos 4

22 I'pad, Bepmmna. Pe6po. [lpencraBnenue 3agaun ¢ noMoIbko rpada 1

23 Crenenb (BaleHTHOCTh) BepiIMHbI. Yncio pédep v cymMmapHas CTeleHb 1
BEPIINH

24 Hens u nuki. [yts B rpade. Ca3HocTs B rpade. O6xox rpada (3i- 1
JIEPOB MYTh).

25 [IpencraBnenue o0 opueHTUpOBaHHOM Tpade. Pemenue 3agau ¢ momo- 1
11b10 rpados
Pa3znen 5.BeposiTHOCTH M 4ACTOTA CJIYYANHOT0 COOBITHUSA 4

26 CnyyaliHbIN SKCIEPUMEHT (CITy4ailHbIN OIBIT) U CIy4yaiiHOE COObITHE 1

27 | BepoATHOCTb M YACTOTA COOBITUS 1

28 Postb MaJIOBEpOSATHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHI B IPUPO- 1
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Ile ¥ B 00IIIeCTBE

29 | Mouera 1 urpaabHasi KOCTh B TEOPUH BEpOATHOCTEH. [IpakTide- 1

ckas pabora "HactoTa BbImageHus opia"

Paznen 6. O6001meHue, KOHTPOJIb 5
30 [Tosropenue. [IpeacraBieHue TaHHBIX 1
31 [ToBropenue. OnucarenbHas CTATHCTHKA 1
32 | IloBTopeHne. BeposATHOCTB CIy4aifHOrO COOBITHS 1
33 [Tosropenue. Pemenue 3amau 1
34 O06o0061meHre 1 KOHTPOJIb Kypcea "BeposTHOCTh U cratucTuka" 7 Kiacca 1

O611ee KOJIMUECTBO YacoB 34

IIpuaoxenne 10

KAJEHJIAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
K PABOYEN ITPOT'PAMME
OCHOBHOTI'O OBIIET'O OBPA3OBAHUS
10 YYEBHOMY IPEJMETY
«BEPOSITHOCTH U CTATUCTUKA»
(Da30BBIi YPOBEHbD)
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8 KJIACC

Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acoB
Pa3nea 1. [loBTopenue Kypca 7 kiacca 4
1 [IpencraBnenue qanubix. OnucaresnbHas CTaTUCTHKA. 1
2 | Cayyaitnast usmMmeH4MBOCTh. CpeJTHUE YMCIOBOr0 Habopa. 1
3 | Cinyyaiinbie coObITHS. BEepOSITHOCTH M YacTOTHI. 1
4 | KonTpoubHas padora Nel. Knaccuueckue Moie71 TEOPUU BEPOSITHOCTEM: 1
MOHETa U UrpaJibHas KOCTb.
Pa3nes 2. OnucarenbHas ctaTucTHKa. PaccenBaHue JaHHBIX 4
5 | OTknoHeHus. 1
6 | Jucnepcust 4rcIoBOro Habopa. 1
7 | CrangapTHOE OTKJIOHEHHE YUCIOBOT0 Habopa. 1
8 | Kourpoabhas padora Ne2. Onucare/ibHasi cTaTUCTUKA. PaccenBanue JaHHBIX 1
JlnarpaMmMsl pacceMBaHUs
Paszgea 3. MHokecTBa 4
9 | MHOXECTBO, ITIOJJMHOKECTBO. 1
10 | Onepanuu HaJl MHOKECTBAMU: 00bEINHEHUE, 1
nepeceyeHue, JOMoIHEeHUE.
11 | CpoiicTBa onepanuii HaJ MHOKECTBAMU: 1
MEPEMECTUTENIBHOE, COUeTaTENIbHOE,
pacnpeeIuTeNbHOE, BKIIOYCHHS
12 | I'padpuaeckoe nmpeacraBaecHue MHOXKECTB. 1
Pa3nes 4. BeposiTHOCTB C1y4aifHOT0 COOBITHSA 6
13 | DneMeHTapHbIE COOBITHS. 1
14 | Cnyqaiiabie COOBITHS. 1
15 | bnaronpusTcTByOmuUe 371€MEHTapHbIE COOBITHSL. 1
16 | BepositTHOCTH COOBITHIA. 1
17 | Cnyyaiinslii BEIOOP. 1
18 | IlpakTuueckas pabora «ONbITE ¢ PABHOBO3MOXHBIMU 1
HJIEMEHTAPHBIMH COOBITUSMUY
Pasznea S. BBenenue B Teopuio rpagos 4
19 | Iepego. 1
20 | CgoiicTBa aepeBa: €IMHCTBEHHOCTD ITYTH, 1
CYILIECTBOBAHME BUCAUYEHN BEPIINHBI, CBSA3b MEKIY
YUCJIOM BEPIITUH U YUCIOM pEOEp.
21 | IlpaBuio yMHOXKEHHSL. 1
22 | KonurpoJuabHasi padora Ne3. Beenenue B Teopuio rpagos. [IpaBuino yMHOXKEHUS. 1
Pazgea 6. Cayuaiinbie cCOObITHS 8
23 | IlpotuBononoxHoe codeiTre. Jnarpamma Ditnepa. 1
24 | O6beauHEHNE U TIepeceyeHre COOBITUI 1
25 | HecoBMecTHBIE COOBITHSI. 1
26 | ®opmyna clI0XKEeHHUS BEPOSTHOCTEN. 1
27 | IlpaBuno yMHOXEHHUSI BEPOSITHOCTEM. 1
28 | YcnoBHasi BEpOSITHOCTD. 1
29 | HezaBucumbie COOBITHS. 1
30 | IlpeacraBineHue ciy4aifHOTO 3KCIIEPUMEHTA B BUJIE 1

JiepeBa.
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Pa3znen 7. O6001eHne, KOHTPOJIb 4
31 | IlpeacraBnenue nanHbix. OnucaTeabHasi CTATUCTUKA. 1
32 | I'padsr. 1
33 | BeposiTHOCTH CIIy4ailHOTO COOBITHSI. 1
34 | DaemMeHThl KOMOMHATOPUKH. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

KAJEHJIAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
K PABOYEN TPOT'PAMME
OCHOBHOI'O OBIIET'O OBPA3OBAHUS
10 YYEBHOMY IPEJMETY
«BEPOSITHOCTH U CTATUCTUKA»

120

IIpuioxenne 11




(0a30BbIii YPOBEHD)

9 KUIACC
Ne Paznen/ KoJa-Bo
n/n TeMa ypoKa 4yacos
Pasznea 1. [loBTopenue kypca 8 kiacca 4
1 | IlpencraBineHue naHHbBIX. 1
2 | OnucarenpHasi CTaTUCTHUKA. 1
3 Omneparuu HaJ, COOBITHUSIMU 1
4 | KontpouabHas padora Ne 1. IloBropenne . HezaBrucumocTh coObITHI 1
Pasznesa 2. JjieMeHTHl KOMOMHATOPUKH 4
5 | KombunaropHoe npaBmiio ymMHOKeHuUs. [lepecTaHOBKH. 1
6 | @axtopuan. CouetaHus ¥ YUCIO COYETAHUM. 1
7 | TpeyronsHuk Ilackans. 1
8 | Ilpaktuueckas pabota «Brraucienue 1
BEPOATHOCTEMN C UCIIOIB30BAaHUEM
KOMOMHATOPHBIX (PyHKUINN
AJICKTPOHHBIX TAOIUID
Paznen 3. 'eomeTpuyeckasi BEpOSITHOCTD 4
9 | I'eomerpuyeckasi BEpOSITHOCTb. 1
10 | I'eomerpuueckasi BEpOSITHOCTb. 1
11 | Ciyy4aiiHblif BEIOOp TOYKH U3 GUTYPBI 1
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 Ayru
OKPY>KHOCTH
12 | CiyyaiiHblif BBIOOp TOUKH U3 (PUTYPBI 1
Ha TUIOCKOCTH, U3 OTpe3Ka, U3 Iyru
OKPY>KHOCTH
Pasznen 4. UcnbiTanus bepuysin 6
13 | UcnsiTanue. 1
14 | Ycnex u Heynayva. 1
15 | Cepust ucnibITaHUM O IEPBOTO yCIEXA. 1
16 | Vcnbitanus bepuynnu. 1
17 | BeposiTHOCTH COOBITHI B cepUH 1
ucnbITaHui bepHyim
18 | IlpakTuueckas pabota 1
«McnblTanus bepuymm»
Pazjnen 5. Cayuaiinasi Beqinunna 61
19 | CnyyvaitHas BenM4MHA U 1
pacnpezeneHue BepossTHOCTEH. MaTeMaTn4eckoe 0KUIaHUE U
JIACTIEPCHS CITyYaiTHON BEJTUYUHBI
20 | IIpumepsl MaTEMAaTUYECKOTO OXKHUIAHUS 1
KaK TEOPETUYECKOTO CPEAHETO
3HAYEHUS BEJINUNHBI.
21 | Ilonsartue o 3aKoHE OOJBIINX YHUCEN. 1
22 | U3mepeHne BEpOATHOCTEN C IOMOIIBIO 1
4acToT.
23 | Ilpumenenune 3aKkoHa OOJIBIINX YHCET 1
24 | KourpoabHas padora Ne2. [Ipumenenue 3akoHa O0JIbIINX YHCEI 1
Paznen 6. O600111eHNe, KOHTPOJIb 10
25 | [lpeacraBienue 1aHHbBIX. 1
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26 | [lpeacraBienue naHHbBIX. 1
27 | OnucarenpHas CTATUCTHKA. 1
28 | OnucarenpHas CTaTUCTHKA. 1
29 | BeposTHOCTH CIIy4aiiHOTO COOBITHSI. 1
30 | BeposiTHOCTH CIy4aiiHOTO COOBITHSI. 1
31 | DneMeHThl KOMOMHATOPHUKHU. 1
32 | DieMeHThl KOMOMHATOPHKH. 1
33 | Cny4aiiHble BETMYUHBI U 1

pacnpeeseHus

OBILIEE KOJIMYECTBO YACOB I10 33

I[TPOTPAMME
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