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loscuumenvuas 3anucka

[IporpamMma o maTemMaTHke JijIsi 00yJarommxcs 5-9 kiaccoB pazpaboTaHa Ha OCHOBE
OI'OC O0O. B nporpamMme mo mMaTeMaTUKE YYTEHBI UJEU U TOJIOKEHUS KOHLEMIUU
pa3BUTHUS MaTeMaTHYeCKOTro oOpa3oBanus B Poccuiickoit deaepanuu.

[IpenmMeTrom MaTeMaTHKHU SBISIOTCSA (QyHIAMEHTAJIbHbBIE CTPYKTYpPBI HAILIETO MUpPA -
IPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHbIE OTHOUIEHHMS (OT NPOCTEHIIUX,
yCBaMBAaEMbIX B HEIIOCPEICTBEHHOM OIBITE, 1O JOCTATOUHO CJIOKHBIX, HEOOXOIUMBIX AJIs
pa3BUTUSl HAY4YHBIX W TNPUKIAAHBIX HAeH). MaremaTHuecKHe 3HaHUS OOECIEUMBAIOT
[NOHMMaHUE€ MPUHIUIOB YCTPOMCTBA U MCHOJIb30BAaHUS COBPEMEHHOM TEXHUKHU,
BOCIPUSATUE U  HHTEPHIPETALUI0  COLMAIBbHOM, 5SKOHOMHYECKOW, MMOJUTUYECKOU
MHPOpMALMHU, AAIOT BO3MOKHOCTb BBINOJHATH PACYETBI U COCTABIATH AITOPUTMBL,
HAXOJUTh U MPUMEHATH (OPMYIIbI, BIAJETh MPAKTUYECKUMHU MPUEMAMH T€OMETPHUIECKHIX
U3MEpPEHUI M TMOCTPOCHHUM, YUTaTh MH(OpPMAIMIO, MPEACTABICHHYIO B BUAE TaOIuIl,
auarpaMM U TpaUKOB, JKHTb B YCIOBUSAX HEOINPEACNEHHOCTH W IOHHMMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne marematukud (opMupyer y OOYyYarollMXCsi MAaT€MAaTHYECKUl CTUIIb
MBIIUICHUS, MPOSIBISIONIMNCA B ONPENENEHHBIX YMCTBEHHBIX HaBblKax. OOydarommecs
OCBaMBAIOT TaKHE NPUEMBI U METOABI MBIIIICHUS, KaK MHIYKIUS U AeTyKIUs, 0000111eHne
U KOHKpeTH3alus, aHajdu3 M CHHTE3, KIacCU(pUKauusi U CHUCTEeMAaTU3allus,
abctparupoBaHue U aHajorus. OObEKTHl MaTEMAaTHUECKUX YMO3AKIIOUEHNUMN, TpaBula UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAaHU3M JIOTMUECKUX IOCTPOCHUMN, CIOCOOCTBYIOT
BbIpa0OTKE YMEHUs (POPMYIHPOBATH, 0OOCHOBBIBATH U I0KA3bIBATH CYKIECHUS, TEM CaMbIM
pa3BUBAIOT  JIOTUYECKOE  MblluieHue. M3ydenwe  MaremMaTuku — oOecreyuBaer
(bopMHpOBaHHUE ANTOPUTMUYECKON KOMIIOHEHTHhl MBIIUIEHUS W BOCHUTAaHHE YMEHUH
JNEUCTBOBAaTh MO  33JaHHBIM  QJIrOPUTMaM, COBEPILIEHCTBOBATh W3BECTHBIE H
KOHCTPYHpOBaTh HOBbIE. B mpornecce pemieHus 3aga4 - OCHOBOM y4eOHOM J1eATeIbHOCTH
Ha ypOKax MaTEMaTUKH - Pa3BUBAIOTCS TBOPUECKAs U MPUKJIAJAHASI CTOPOHBI MBIIILJICHUS.

OOyueHue matemaTuKe AA€T BO3MOXHOCTh Pa3BHBaTh y OOY4YaIOIIMXCA TOYHYIO,
palMoOHANIbHYI0 W WH(OPMATUBHYIO pe€uYb, YMEHHE OTOMpaTh HauOojiee MOIXOJSIINE
A3BIKOBBIE, CHMBOJIMYECKHE, Tpaduueckue CcpeacTBa ISl BBIPAKEHUS CYXKIECHUH U
HaIJISITHOTO UX MPEICTaBICHUS.

[Ipy u3yyeHMM MaTeMaTUKU OCYIIECTBIIIETCS OOIIee 3HAKOMCTBO C METOJaMu
IIO3HaHUS JE€HCTBUTEIBLHOCTH, IPEACTABICHUSAMU O IPEAMETE U METOIAX MATEMATUKH, UX
OTJIMYMUU OT METOJIOB JPYI'MX €CTECTBEHHBIX W T'YMAHMTApHBIX HayK, 00 0COOEHHOCTAX
NPUMEHEHUS MaTEMaTHKH JIJIsl peLICHUs] HAyYHbIX U IPUKIIaJHBIX 33/1a4.

[IpuoputeTHbiMM 1LENSIMH  OOyueHHUsT MaTemMaTHke B 5-9 Kkiaccax SBISIFOTCS:
dbopMHpOBaHHE  LIEHTPAJIbHBIX MaTeMaTHYECKMX MOHATHM  (YMCiO, BEIMYMHA,
reomeTpudeckas Qurypa, nepeMeHHas, BEPOSITHOCTh, (PYHKIHs), 0OeCHEUHBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs 00YUaIOIIUXCS;

NoJIBeICHHEe OOy4YaloIMXCsd Ha JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMAaTHKU M OKPYKAIOIIEro MHUpa, MOHMMAaHUE MAaTeMAaTHKU KaK 4acTH
oO11el KylbTyphl YEJI0OBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIHOCOOHOCTEW O0O0yYaromuxcs,
ITI03HABATEJIbHOM AaKTUBHOCTH, UCCJENOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILUIEHUS,
MHTEpECa K U3YUEHUIO MaTEMATHKWY;



dbopmupoBanre  (GYHKIIMOHATHHOW MATEMAaTHYECKONW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS MAaTEeMATHUYECKUX MOHSATHUN, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HCHHBIX CHUTYAIlUSX W TPU HM3YYCHHH JPYTUX YYEeOHBIX NPEIMETOB,
MPOSIBJIICHUST 3aBUCHUMOCTEH ¥ 3aKOHOMEPHOCTEH, (OpMyIHpOBAaTh WX Ha S3BIKE
MaTeMaTUKM U CO3/1aBaTh MaTEMaTUYECKUE MOJICIU, MPUMEHITh OCBOCHHBIN
MaTEeMaTUYECKU  ammapar Uil pelIeHUusT NPAKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJyYCHHbIC PE3YJIbTATHI.

OcHOBHbBIE TUHUU COJEPKAHUS TPOTrpaMMBI IO MaTeMaTuke B 5-9 kiaccax: "Uucna u
Beiunciienusa'", "Anre6opa"  ("AnreOpawueckue — Bblpakenus', "YpaBHEHUS WU
HepaBeHcTBa"), "dyukiuu", "I'eomerpus"” ("I'ecomeTpudeckue GUrypbl U UX CBOMCTBA",
"U3mepeHne reoMeTpuuecKux BeMuuH"), "BeposaTHOCTh U ctatucTuka". JlaHHbIC TUHUH
Pa3BUBAIOTCS MapaJUIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO HE
HE3aBUCHUMO OJIHA OT IPYrO#, @ B TECCHOM KOHTaKTE U B3aUMOJCHCTBHUH.

ConepxaHue MporpaMMbl IO MAaTEMATHKE, PACIpPENETIEHHOE M0 rojaM 00ydeHus,
CTPYKTYpPUPOBAHO TaKuM O0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHIMIHATBHBIM
BOllpocaM  oOywarniuecs  oOpalllayiiCh ~ HEOJHOKPATHO,  4YTOOBI  OBJIQJICHUE
MaTeMaTUYECKUMHU TOHSITUSMU W HaBbIKAMHM OCYIIECTBISIIOCH IOCIEAOBATEIBLHO U
MOCTYINATENbHO, C COOJIFOJICHHMEM TMpPUHLUNA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKUX IMPEACTABICHUN 00ydaroumxcs,
pactupsist v yriyosiss e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO marematuka SBISIETCS 00s13aTEIbHBIM Y4€OHBIM
MpeMETOM Ha YPOBHE OCHOBHOTO 00miero oOpazoBanusa. B 5-9 kmaccax maremaruka
TPaJAUIIMOHHO U3y4YaeTCsl B paMKax CIEAYIOIMUX YYeOHBIX KypcoB: B 5-6 Kilaccax - Kypca
"Marematuka", B 7-9 kiaccax - KypcoB "Anre6pa" (Bkiro4as 3J€MEHThl CTATUCTHKU U
teopun BeposTtHocTed) u "l'eomerpus”. IlporpamMmoii 1Mo MareMaTWKe BBOJUTCS
CaMOCTOSTENbHBIN yueOHbI! Kypc "BepodarHocTs u ctatucTuka" B 7-9 kiaccax.

OO611ee 4KcIio YacoB, OTBEEHHBIX JJI U3YUEHHS] MaTeMaTHKH (0a30BbIi YPOBEHb) Ha
YpPOBHE OCHOBHOTO 00111eT0 00pa3zoBaHus, - 952 yvaca: B 5 kiacce - 170 gacoB (5 yacoB B
Henento), B 6 kiacce - 170 gacoB (5 yacoB B Henento), B 7 kiacce - 204 yaca (6 4acoB B
Henento), B 8 kiacce - 204 yaca (6 yacoB B Henelnwo), B 9 kiacce - 204 yaca (6 yacoB B
HEJICITIO).

IInanupyemule pesyromamsi yueoHo2o npeomema « Mamemamukay (6Kkouas Kypcol
«Aneeopay, «I'eomempusy, « Beposmuocms u cmamucmuxay)

N3yuenne MaTeMaTuKu Ha YpOBHE OCHOBHOTO 00111eTr0 00pa30oBaHus HAMPABICHO Ha
JOCTIDKEHUE  OOYYarONIMMUCS  JIMYHOCTHBIX, METaNpeAMETHBIX H  MPEAMETHBIX
00pa3oBaTEIbHBIX PE3yJIbTATOB OCBOCHHUS YUECOHOTO IIpeaMeTa.

Jluunocmuvle  pe3yrbmamoi OCBOCHHS MPOrpaMMBbI 1o MaTeMaTHKeE
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K MPOUIJIOMY W HACTOSIIEMY POCCHICKOM MAaTE€MAaTHKH,
IICHHOCTHBIM OTHOIIIEHHUEM K JIOCTHXKEHUSAM POCCHUMCKHUX MATEMATUKOB W POCCHMCKOMU



MaTE€MaTUYECKOM MIKOJbI, K HMCIOJB30BAHUIO 3TUX JOCTHKEHUN B OPYrMX HayKax H
MPUKIAIHBIX chepax;

2) rpa’kJJaHCKO€ U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IPpaKJaHWHA U peaiu3alyy €ro Ipas,
Mpe/ICTaBICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP,
SBJICHUHM, TMpOLENyp TpakJaHCKOro oOliecTBa (Hampumep, BBIOOPHI, OMNPOCHI),
TOTOBHOCTBIO K OOCYXJEHHIO OSTHYECKHMX MpOOJIEM, CBA3aHHBIX C MPaKTUYECKUM
OPUMEHEHUEM JOCTHMKEHMM HayKd, OCO3HAHHEM BaXKHOCTH MOPAJIBHO-3TUYECKUX
IPUHLHUIIOB B I€ATEIBHOCTU YUEHOIO;

3) TpyAOBOE BOCIIUTAHUE!

YCTaHOBKOM Ha aKTMBHOE Y4aCTHE B PEILICHUH IPAKTUUECKUX 3a]1a4 MaTEMaTHYECKOM
HalpaBJIE€HHOCTH, OCO3HAHUEM BAXXHOCTM MaTEeMaTHMYECKOro oOpa3oBaHMs  Ha
NPOTSKECHUH BCEH JKU3HU ISl YCIIEITHON MPo(eCcCCUOHANBHOM NeSTEIbHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHHW, OCO3HAHHBIM BBIOOPDOM UM TMOCTPOCHHEM HWHIWBHIYaIbHOU
TPAEKTOpUH OOpA30BAHMS M >KMU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
00I111€CTBEHHBIX TOTPEOHOCTENH;

4) 3CTeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K ASMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUITHIO MATEMAaTHYECKUX
OOBEKTOB, 3a/Jay, pEIICHUH, pacCyKICHHH, YMEHHUIO BHJETh MaTEeMAaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT'O TO3HAHUSL:

OpUEHTALUEN B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX IPEACTABICHUIM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIbI U 00IECTBA, TOHUMAHUEM
MaTeMaTHYECKON HayKu Kak c(ephl UeI0BEUECKOH JAEesTeIbHOCTH, 3TAallOB €€ pa3BUTHUS U
3HAYUMOCTU JUId Pa3BUTUS LUBWIM3AIMM, OBJAJCHUEM S3bIKOM MAaTeMAaTUKH U
MaTeMaTU4YeCKOU KyJIbTYPOU KaK CpeICTBOM MO3HAHUS MUPA, OBJIAJACHUEM MPOCTEHIIIMMHU
HAaBBIKAMU HCCIIEIOBATEIbCKOM IESITEIbHOCTH;

6) pusnueckoe Bocnuranue, POpMUPOBAHUE KYIIbTYPhI 3I0POBbS U SMOLIMOHAIBHOTO
0J1Iaronoay4us:

TOTOBHOCTBIO MPUMEHSITh MaTeMAaTUYECKHE 3HAHUS B MHTEPECaX CBOETO 3/J0POBbS,
BEJICHUS 3JI0pOBOr0 oOpa3a KU3HU (340pOBOE MHUTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM
3aHATUN U OTJIbIXA, PETYJsipHAs pU3NYecKasi akTUBHOCTh), CHOPMHUPOBAHHOCTHIO HAaBbIKA
pediiekcun, NpU3HaAaHUEM CBOETO IIpaBa Ha OMIMOKY U TAKOTO e MpaBa JPyroro 4ejaoBeKa;

7) PKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTallMe Ha NPUMEHEHHWE MaTeMaTHYeCKHX 3HaHWM A pelieHus 3a7ad B
00J1acTU COXPAHHOCTU OKpY’KaloLIel Cpelbl, MIaHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MO>KHBIX MOCJIEICTBUMN JIsl OKPY>KaIOILel Cpeibl, 0CO3HAaHUEM INI00AILHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOJIEM U MTyTEeH UX PEIICHHUS;

8) aganTanys K U3MEHSIOUUMCS YCIOBUSIM COLIMATIBHON M IPUPOIHOM CPEeJIbL:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYI0 JEATEebHOCTh, B TOM YHCIE yMEHHE
YUUTBCS y JIPYTUX JIIOJCH, MpuoOpeTaTb B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS,
HABBIKM ¥ KOMITETEHIIUH U3 OIBbITA JPYTHX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, B TOM uucie (HOpMYIUPOBAThH
UJeH, MOHSITUS, TUIIOTEe3bl 00 00BEKTaxX U SBJICHUSX, B TOM YHUCIIE PaHEE HE M3BECTHBIX,



0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYyalUIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYALIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh TPUHUMAEMBIE PEILICHUS
U JelicTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

B pe3ynbrare ocBoeHUs MpOrpaMMbl [0 MaTEMAaTUKE HA YPOBHE OCHOBHOI'O OOIIETO
obpazoBaHus y oOydaromierocs OyayT copMUpOBaHbI Memanpeomemuvle pe3yabmamsl,
XapaKTEpU3YyIOIINECs] OBJIAJICHUEM YHHUBEPCAIbHBIMUA TO3HABATEIBHBIMU JIEUCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JENUCTBUAMHU u YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JACHCTBUSMU.

VYHuBepcanpHble T[O3HABAaTEIbHBIC JCHCTBHS OOecmeunBaoT  (POpMHUpPOBAHUE
0a30BBIX KOTHUTUBHBIX MPOLIECCOB OOydaromuxcs (OCBOCHHE METOJOB IMMO3HAHUSA
OKpY>KaIoIlero MUpa, MPUMEHEHHE JIOTUYECKUX, UCCIEAOBATEIBCKUX OTEpaIiii, yMEHUH
paboTaTh ¢ uHOpMaIKEil).

Y oOyuatomerocs OyayT chOpMUPOBAHBI CIIEIYIONIUE 0a30BbI€ JIOTUUECKHUE
JENCTBUA KaK 4YacTh YHUBEPCAJIbHBIX T03HABATEIbHBIX YUEOHBIX ACHUCTBUN:

BBISIBIISITh M XapaKTEPU30BaTh CYIIIECTBEHHbBIE MPU3HAKA MATEMAaTHIECKUX OOBEKTOB,
MOHSTUHN, OTHOIIEHUH MEXIy MOHATUSAMHU, (POPMYIUPOBATH OIPEACIICHUS TOHSITHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JIIsl 00001eHus U
CpaBHEHHUs, KpUTEPUU IIPOBOJIMMOTO aHAIIN3A;

BOCIPUHUMATh, (POPMYIHPOBATh U IPEOOPA30OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3UM M NPOTHBOPEYUS B
dakTax, TaHHBIX, HAOMIOJACHUIX U YTBEPXKIICHUSAX, TIPEATIaraTb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

MPOBOAWTH BBIBOJBI C HCIOJB30BaHWEM 3aKOHOB JIOTUKH, JACIyKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOYCHHUH, YMO3AKITIOUEHNH TI0 aHAIOTHH;

pa3buparh JI0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TMpsMble U OT
MIPOTUBHOTO), IPOBOIUTH CAMOCTOSITENTFHO HECIIOXKHBIC T0KA3aTeIbCTBA MATEMAaTUIECKUX
(dakToB, BBICTpPaWBaTh APTyMEHTAIMIO, TPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh COCcOo0 perieHus: yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pellieHus, BbIOMpaTh Haubosiee MOAXOAAIIUN C Yy4ETOM CaMOCTOSITENIBHO BbIJIEICHHBIX
KPUTEPHEB).

VY obyuatomerocst OyayT chopMUpOBaHBI CIIEAYIONIME 0a30BbIC NCCIICIOBATEIIbCKUE
JCHCTBHS KaK 4acTh YHHUBEPCAIbHBIX IO3HABATEIbHBIX YUCOHBIX JACHCTBHIA:

UCIIOJb30BaTh  BOMNPOCHI KaK  HCCIICIOBATCIbCKMM  HMHCTPYMEHT — IIO3HAHMS,
(dbopMyJIpoBaTh BONPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (POPMHpOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULINIO0, MHEHHE;

IPOBOJUTD [0 CAMOCTOSTEIIBHO COCTABIICHHOMY ILJIaHY HECJIOXHBIH SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa,
3aBHCHMOCTEH 00BEKTOB MEXKTYy COOOM;



CaMOCTOSTENIHO  (OPMYIMPOBAaTh OOOOIIEHUST W BBIBOJBI IO PE3yJIbTaTaMm
NPOBEAEHHOTO HAOIOACHUS, HCCIENOBAaHUS, OLIEHHWBATH JTOCTOBEPHOCTH MOJIyUYEHHBIX
pe3yJbTaTOB, BHIBOJOB U 00OOIICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE Tpolecca, a TakkKe BBIIBUraTh
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

VY obyuatomerocs OyayT copmupoBaHbl ymMeHUs paboTarh ¢ MHGOpMaIMe Kak
4acTh YHUBEPCATHHBIX TIO3HABATEIHHBIX YICOHBIX JCHCTBHIA:

BBISIBJISITH HEJIOCTaTOYHOCTh U U30BITOYHOCTh MH(POPMAIIMH, JAHHBIX, HEOOXOUMBIX
TUTSL PEIICHUS 3a1a9H;

BBIOMpaTh, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIIHIO
pa3IMYHBIX BUIOB U (hOPM MPEICTABICHISI,

BbIOMpaTh (popMy mpencTaBieHus WHGOPMAIMU U WILTIOCTPUPOBATH pEIIaeMble
3a/lauy CXeMaMH, TuarpaMMaMu, HHOUM rpa@uKoil U uX KOMOMHAIUSIMU;

OILICHMBATh HANEKHOCTh MH(OpPMAIIMU TO KPUTEPHSIM, MPEUIOKCHHBIM yUHUTEIEM
win chopMyTHMpPOBAHHBIM CAMOCTOSITENBHO.

VYHuBepcagbHble KOMMYHUKAaTUBHBIE JEUCTBUS 00ECIEUYMBAIOT CPOPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB O0YYaOIINXCS.

VY oOyuaromerocss Oyayr chopmMupoBaHbl yMEHHS OOLIEHMsSI Kak 4acTb
YHHUBEPCATbHBIX KOMMYHUKAaTUBHBIX YUEOHBIX JIEHCTBUI:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBHUSIMH U LIETSIMU
OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHbBIX
TEKCTaxX, AaBaTh MOSICHEHUS 110 X0y PELICHU 3a/1a4l U NIOJyYEHHBIM PE3yJIbTaTaM;

B XOJl¢ OOCYXJIEHHs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMBI,
poOJIEMBI, pelaeMoi 3aJadd, BBICKA3bIBATh UJECH, HALlEJEHHbIE HA MOWCK PEIICHMS,
COMOCTABIISATh CBOM CYXKJACHHS C CYXXIEHUSMU JPYIMX YYacTHUKOB JUaliora,
OoOHapyXHUBaTh pazMyMe U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMme PpopMynnpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAaThl PEIICHHUS 3a/layd, OJKCIIEPUMEHTa, HCCIEIOBaHUs,
MIPOEKTA, CAMOCTOSITENIbHO BEIOUPATh (POpMAT BBICTYIIEHUA C YYETOM 3a/1a4 PE3EHTAUU
1 0COOEHHOCTEN ayTUTOPHUHU.

VY oOyuaromerocst OyayT chopMHpOBaHbl YMEHHUS COTPYAHMYECTBA KaK 4YacTb
YHHUBEPCAJIbHBIX KOMMYHUKATUBHBIX YU€OHBIX I€HCTBUM:

NOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaIbHOU pabOThI
IPU PEIICHNU YYEOHbIX MaTeMaTHUECKHX 3a/1ay;

OPUHUMATh [EJIb COBMECTHOM JEATENbHOCTH, IUIAHMPOBATh OpraHU3aLHUIo
COBMECTHOM paboThl, paclpeaeiaTh BUIbl padoT, JOrOBapUBATHCS, 00CYKAATh MPOLIECC U
pe3yabTar paboThl, 0000111aTh MHEHHUS HECKOJIBKHUX YEJIOBEK;

y4acTBOBaTh B TIpynmnoBbIX (opmax paldoThl (0OCYykJeHUS, OOMEH MHEHHSIMH,
MO3TOBBIE€ HITYPMBI U APYTHE), BHIMOIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
NEUCTBUA C APYTMMH YJI€HAMU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOErO BKJa/Ja B OOMIMIA
MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJIEHCTBUA.



VYHuBepcanpHble  PETYISTUBHBIE  JeHCTBHS — oOecreyuBaroT  (popMHUpOBaHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

VY oOyuaromerocs OyayT chopMHpOBaHBI YMEHHS CaMOOPTaHU3allMK KakK YacTb
YHUBEPCATBHBIX PETYJISATHBHBIX yUeOHBIX JCHCTBUN:

CaMOCTOSTENIbHO COCTaBJATh IJIaH, aIrOPUTM PEIICHHs 3a1ayd (WM €ro 4acTh),
BBIOMpATh CIOCOO peIIeHUs ¢ YYETOM HUMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUN C YYETOM
HOBOW MH(pOpMaIIUH.

Y oOyuaromerocs OyayT copMUpoBaHbI YMEHHS CaMOKOHTPOJIS KaK dacThb
YHUBEPCAJIBHBIX PETYIATUBHBIX YUCOHBIX JCHCTBHIA:

BJIQJIETh CIIOCO0AMM CaMOITPOBEPKU, CAMOKOHTPOJIS Ipoliecca U pe3ysabTaTa peieHHs
MaTeMaTHUYECKOM 3aJauM;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUU 33/1a4H, BHOCUTD
KOPPEKTUBBI B ACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIHCTB, HAMJACHHBIX OILIUOOK,
BBISIBJICHHBIX TPYJHOCTEM;

OLICHHBAaTh COOTBETCTBUE peE3yJIbTaTa JACATECIBHOCTA TOCTABICHHONW LENU U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JIOCTHXKEHHS WIIM HEJOCTHUKEHUS 1eJId, HAXOJUTh
OIMOKY, JIaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IIpeomemmnvbie pezyivmamol

[IpeameTHbie pe3ynbTarhl MO ydyeOHOMY mnpenMery '"Maremaruka" (BKIIOYas
yueOHbIe Kypchl "Anredpa”, "T'eomerpus", "BepostHocTh u cratuctuka") (Ha 6a30BOM
YPOBHE) JOJIKHBI 00eCTIeUnBaTh:

1) ymeHue onepupoBaTh MOHSATHUSIMH: MHOXECTBO, ITOAMHOKECTBO, OMEpaIldiyd Haj
MHOXECTBAaMHU; YMEHHE OTICPUPOBATh MOHATHIMH: Tpad, CBI3HBIN rpad, AEpeBO, MUK,
MIPUMEHSATH WX TIPH PEIICHUH 3aJ1a4; YMEHHUE UCIIOJIb30BaTh TpahmuecKoe MpeACTaBICHUE
MHOKECTB JJIsl OTTMCAHUS PEaTbHBIX MTPOIIECCOB U SIBJICHUH, TP PEIICHUHN 33729 U3 IPYTUX
Y4EOHBIX MPEIMETOB;

2) yYMEHHE OINEpPUpPOBAaTh TMOHATHUSAMHU: ONpEICICHUE, aKCuoMma, Teopema,
JI0Ka3aTeNIbCTBO; YMEHUE PACTIO3HABATH UCTUHHBIC U JIOKHBIE BHICKA3bIBAHMS, IPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHKS BHICKA3bIBAHUIA,

3) yMeHue omnepupoBaTh MOHATUSIMH: HATYypaJbHOE YHUCIO, MPOCTOE U COCTABHOE
YHUCJIO, ACIUMOCTh HAaTypallbHBIX YWCEN, MPU3HAKU JIETUMOCTH, II€JI0€ YHUCIIO, MOJYJIb
yucia, OOBIKHOBEHHas JApoOb H JecATUYHas JpoOb, CTaHAAPTHBIM BUJA YHUCIIA,
paIMOHAIIBHOE YHUCIIO0, UPPAIIMOHATIEHOE YHUCIIO, apU(METUYECKUM KBaJIpaTHBI KOPEHbD;
YMEHUE BBINOIHATh JEHCTBUS C YHCJIAMH, CPaBHUBATh M YIOPSIAOYMBATH YMHCIHIA,
MPEACTABIIATh YUCIA HAa KOOPAWHATHOW MPAMOM, OKPYIJIATH YHCIIA; YMCHHE JeNaTh
MIPUKUJIKY ¥ OIICHKY pe3yJIbTaTa BEIYUCICHU;

4) yMEHHE ONEpUpOBaTh TOHATHAMHU: CTCNEHbL C IIENBIM  TIOKa3aTeseM,
apu(PpMETHICCKUN KBaJIpaTHBIM KOPEHb, MHOTOUWICH, aliredpandeckas 1po0b, TOXKIECTBO;
3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEICHHW OOJIbIIE CIWHMIIBI, YMECHHE BBITIOJHSTH
pacdeTsl o hopmysiaM, IpeoOpa3oBaHus IENBIX, IPOOHO-PANMOHATBHBIX BEIPAKESHUN U
BBIPDOKEHUM C KOPHSIMH, Pa3IOKCHHE MHOTOYJICHAa Ha MHOXHUTEIM, B TOM YHCIE C
MCIIOJIh30BaHUEM (DOPMYJT pa3HOCTH KBaIPAaTOB U KBaJpaTa CyMMbI H PA3HOCTH;



5) yMeHHe omepupoBaTh MOHATHSAMH: YHUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
MIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHHWE pellaTh
JUHEHHbIE W KBAJpaTHbIE YpaBHEHUS, IPOOHO-pALIMOHAJIbHBIE YpPaBHEHUS C OJHOMU
IIEPEMEHHOM, CUCTEMBl [BYX JIMHEWHBIX YPaBHCHHUM, JMHEHWHBIC HEPABEHCTBA U HX
CUCTEMBbI, KBaJIpaTHbIC U JPOOHO-paIlMOHANbHBIC HEPABEHCTBA C OJHOI MEPEMEHHOM, B
TOM YHCJIE€ MPU PEIICHUH 3a7a4 U3 APYrHX MPEAMETOB M MPAKTUYECKUX 3a/1ay; YMEHUE
UCII0JIb30BaTh KOOPJIMHATHYIO MPSAMYI0O M KOOPJUHATHYIO MJIOCKOCTH JUISl M300paKeHus
pelIeHU ypaBHEHUN, HEPABEHCTB U CUCTEM;

6) yMEHHE OIepUpOBaTh MOHATHAMU: QPyHKIMS, rpaduKk QYHKIHUUA, HYIH (YyHKIIUH,
IPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHus, yObIBaHUs, HAMOOIbIIEE U
HauMEHbIllee 3HaueHUs (GYHKIMUA; YMEHHUE OIEepUPOBATh TMOHIATHSAMU: MpsiMas
POMOPIMOHATILHOCTh, JIMHEWHass (QYHKIuUs, KBaapaTuyHas ¢GyHKUMs, oOparHas
MPOMOPIUOHAILHOCTD, TMapaboia, runepOoia; yMEeHHE CTPOUTh Trpadukd (QYHKIIHIA,
UCIIOJIb30BaTh TpauKW I ONpPENENICHUsT CBOMCTB IMPOLIECCOB U 3aBUCUMOCTEH, IS
pelieHus 3a1a4 U3 IPYyrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU; YMEHHUE BbIPAXKaTh
(dbopMyramMu 3aBUCUMOCTH MEKY BEIIMUMHAMU;

7) yMeHHE ONEepHpOBaTh MOHATHSAMU: MOCIEAOBATEIBHOCTh, apudmeTHueckas H
reOMETpUYECKasl MPOrpecCur; YMEHHE HMCIOJIb30BaTh CBOMCTBA IOCJIEI0BATEIBbHOCTEM,
(bopMyJibl CyMMBI U OOLLETO 4jieHa MpU PELICHUH 33734, B TOM YMCIE 3a7a4d U3 JPYyTux
y4eOHBIX MPEAMETOB U pPeaJIbHON KU3HU;

8) yMeHue pemniarh 3a/1a4l pa3HbIX THUIOB (B TOM YKCJIE Ha MPOLIEHTHI, JOJIU U YacTH,
IBUXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb IMOKYIOK M YCIIYI, HaJIOTH, 3a7aud U3
o0jacTh yIpaBl€HUs JIMYHBIMU M CEMEMHbIMU (PUHAHCAMHU); YMEHHE COCTaBISATh
BBIPA)KCHMSI, YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI II0 YCJIOBHUIO 3aJ1a4M, HCCIEIO0BATH
MOJIyYEHHOE PEIICHNE U OLEHUBATh MPaBIOTI0JO0OHOCTb MOJIyY€HHBIX PE3YyJIbTATOB;

9) ymMmeHuwe omepupoBaTh MNOHATHAMHU: (QUIypa, TOUYKA, OTPE30K, MpsMas, JydY,
JloMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYrOJbHUK, PAaBHOOEIPEHHBI M PAaBHOCTOPOHHUM
TPEYTrOJIbHUKU, TPSAMOYTOJbHBIA TPEYroJbHUK, MeIuaHa, OWCCEeKTpHca U BBICOTA
TPEYrOJIbHUKA, YETHIPEXYTOJbHUK, MapajljieorpaMm, poMO, MpsIMOYrOJIbHHUK, KBaJapar,
Tpaneuusi; OKPYXHOCTb, KpyTI, KacaTeilbHas; 3HAKOMCTBO C HPOCTPAaHCTBEHHBIMHU
¢urypamMy; ymeHue pemarh 3a7adyd, B TOM YHCII€ W3 TMOBCEIHEBHOW >KU3HH, Ha
HAXO0XJIEHHE N'eOMETPUUYECKUX BEJIMYUH C MPUMEHEHUEM HU3YUYEHHBIX CBOMCTB (puryp u
(bakToB;

10) ymeHue onepupoBaTh HOHATUSMU: PABEHCTBO (UTYP, PABEHCTBO TPEYTOJIbHUKOB;
NapajulebHOCTh W MEPHEHAMKYJISIPHOCTh  MPSAMBIX, YIOJd  MEXKIy MpsIMbIMHU,
MEPHEHANKYJIAp, HAKJIOHHAs, MPOEKIUs, Moaodue ¢uryp, mogoOHbIE TPEyroJbHUKH,
CUMMETPHUSL OTHOCUTEJIIBHO TOYKM U TMPSMOM; YMEHHME pPAclO3HaBaTh pPABEHCTBO,
CUMMETpUIO U Tonodue (uryp, mapamiedbHOCTh U HEPHEHAUKYISIPHOCTh MPSIMBIX B
OKpPYKaloIlleM MHUPE;

11) ymeHue omnepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHME, YroJ (BEJIMYMHA Yyria,
CHUHYC ¥ KOCUHYC yTJIa TPEYyTOJIbHUKA), IUIOIIA/Ib; YMEHHE OLICHUBATh pa3Mephl IPEAMETOB
1 00BEKTOB B OKPYXAIOIEM MUPE; YMEHUE TPUMEHSATH (DOPMYJIbI IEPUMETPA U TUIOLIAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTM M IUIOIIAAU Kpyra, oObema MpsSIMOYTOJIbHOIO
napajieienunea; yMeHue NpUMEHITh TPU3HAKK PAaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O
CyMMe€ YTJIOB TpeyrojibHHKa, TeopeMy [ludaropa, TpuroHomeTpuueckie COOTHOIIECHUS
JUJTS BBIYMCJIEHUS JJIMH, PACCTOSIHUAM, TIOIIAICH;



12) ymenue n3zo0paxaTh IIIOCKHUE (UTYPBI U UX KOMOMHALIMU, TPOCTPAHCTBEHHBIE
Gurypsl OT pykH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CHMBOJIBHOMY OIHCAHMIO;

13) ymenuwe omnepupoBaTh MNOHATHSIMH: NPSIMOYIOJbHas CHUCTEMa KOOPAMHAT;
KOOPJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IMPOM3BEICHHE BEKTOpa Ha YHCIIO,
CKaJISIPHOE IIPOU3BE/IEHUE BEKTOPOB; YMEHUE HCII0JIb30BaTh BEKTOPHI U KOOPJAUHATHI IS
IPEICTABICHUS TaHHBIX U PELIEHUs 3a7]a4, B TOM YUCIIE U3 JPYTHX Y4eOHBIX MPEAMETOB
U peajbHOM )KU3HH;

14) ymeHue omnepupoBaTh MOHSATHSAMH: CTOJIOMKOBBIE W KPYIOBBIE JHAarpaMMbl,
Ta0JIMLbI, cpeaHee apu(MeTHYecKoe, MelaHa, Hauboblllee U HaUMEHbIlIeEe 3HAUYCHUS,
pa3Max 4YMCIOBOTO Ha0Opa; yMEHHME U3BJIEKaTh, HHTEPIPETUPOBATh U NMPEOOPA30BBIBATH
MH(POpPMAIUIO, IPEICTABICHHYIO B Ta0JMIAX U HA AMArpaMMax, OTPaKarollyl0 CBOMCTBA
U XapaKTEePUCTUKH PEabHBIX MPOIIECCOB U SIBICHUIL; YMEHHE paclio3HaBaTh U3MEHUYHMBBIC
BEJIMYUHBI B OKPY’KAIOIIEM MUPE;

15) ymeHue onepupoBaTh NOHATUSAMU: CIIYYaHBIN ONBIT (CITy4ailHbIA SKCIIEPUMEHT),
AJIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIN UCXO/T) CTy4aifHOTO OIbITa, CIy4ailHOE COOBITHE,
BEPOATHOCTH COOBITHUS; YMEHHE HaXOUTh BEPOSTHOCTU CIYYAHBIX COOBITHI B OTBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH; YMEHHE pEIIaTh 3a/ladyd METOJIOM
OpPraHM30BAHHOIO Iepedbopa M C HCIOJNb30BAHUEM IIPAaBWJIA YMHOMKEHUS; YMEHHUE
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI U SIBJICHM, IOHUMATh POJIb MPAKTUYECKU
JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI B OKPYXKAIOIIEM MUPE U B )KM3HHU; 3HAKOMCTBO
C MOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIKUX YUCEI U €T0 POJIbIO
B MacCCOBBIX SIBJICHUSX;

16) ymeHue BbIOMpaTh MOAXOMNALIUN H3YYEHHBIH METOJA AJIi PELICHUS 3a/Jayd,
OPUBOJUTH MPUMEPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KHU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, ONHUCHIBATH OT/AEIIbHBIE
BBIIAIOIINECS PE3yJIbTaThl, MOJTYYCHHBIE B XOJ€ PAa3BUTHS MAaTEMAaTUKH KakK HAyKH,
MPUBOIUTH MPUMEPHl MAaTEMaTHYECKHX OTKPHITUA M WX aBTOPOB B OTEYECTBEHHOU U
BCEMUPHOU UCTOPHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOrPAMMBI 110 MaTEMATHUKE MPEICTaBICHBI M0
rojaMm OOy4YeHHsT B paMKaxX OTACNIbHBIX Y4eOHBIX KYpcOB: B 5-6 Kjaccax - Kypca
"Marematuka", B 7-9 wiaccax - kypcoB "Anrebpa", "['ecomerpusa", "BepostHOocTh u
CTaTUCTHKA'".

Pabouas npozpamma yueonozo kypca «Mamemamuxay 6 5-6 knaccax

lloschumenvhas 3anucka

[TpropuTeTHBEIMH HIETISIMU O0yUEHUSI MaTeMaTHKE B 5-6 Kilaccax sIBIISIOTCS:

NpOAODKeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKMX TIOHATUH (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), o0O0eCNeuHuBaIOIMUX MPEEMCTBEHHOCTh W
MEePCIEKTUBHOCTh MATEMATHUYECKOT0 00pa30BaHusl 00y4arOIINXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIHOCOOHOCTEW O0O0yYaromuxcs,
MO3HABATEIbHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, HHTepeca K H3yYEHUIO
MaTeMaTHKU;



MOJIBEICHUE OO0y4aroumxcs Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMATUKH U OKPY’KaIOIIET0 MUPA;

dopMupoBanre (PyHKIMOHAIBHON MaTeMaTHUYECKOH TPaMOTHOCTH: yMEHHS
pacrno3HaBaTh MaTeMaTUYECKUE OOBEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYAIUSIX, IPUMEHSTh
OCBOCHHBIE ~ YMEHHMS  JUIl  pELIEHUs  NPAKTUKO-OPHMEHTHPOBAaHHBIX  3ajad,
UHTEPIPETUPOBATh TOJYYEHHBIE pE3yJIbTaThl W OLEHUBATh HX HAa COOTBETCTBUE
NPaKTUYECKON CUTyalUu.

OcHOBHBIE TMHUY COJIEPKaHUs Kypca MaTeMaTUKH B 5-6 kiaccax - apudmernueckas
U T€OMETPUYECKAs, KOTOPbIE Pa3BUBAIOTCS MApAJIIEIbHO, KaXJask B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B TECHOM KOHTaKTe U
B3aUMOJEHCTBUU. Takke B Kypce MaTeMaTUKH IMPOUCXOOUT 3HAKOMCTBO C 3JIEMEHTaMU
anreOpbl U ONMKUCATENIbHON CTATUCTUKH.

N3ydyenne apupMeTHUecKoro marepuaia HayMHAeTCS CO CHUCTEMaTH3alud |
Pa3BUTHS 3HAHUN O HATypaJbHBIX YHCJIAX, MOJTYYEHHBIX HA YPOBHE HAYaJIbHOIO OOIIEro
oOpa3zoBanusi. IIpy 3TOM  COBEpPUIEHCTBOBAHME BBIUMUCIUTENBHOW TEXHUKH H
(hopMHpPOBaHNE HOBBIX TEOPETUYECKHUX 3HAHUHN COUETAETCS C PA3BUTHEM BBIYHCIUTEIBHOM
KyJbTYpbl, B YaCTHOCTH C OOY4YEHHEM MPOCTEHIIMM NpUEMAM MPUKHUIKUA U OLIEHKHU
pEe3yNbTaTOB BBIYMCICHUNA. V3ydyeHHe HaTypalbHBIX YUCEN NPOJOJKAeTcs B 6 Kiacce
3HAKOMCTBOM C HA4aJbHBIMU MOHATHIMHU TEOPUU JECITUMOCTH.

Hauvano n3y4yeHus: OObIKHOBEHHBIX U IECATUYHBIX IpoOei OTHECEHO K 5 Kilaccy. JTo
NEPBBIN 3TAIl B OCBOCHUU JIpo0eH, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU UJIESIMH,
NOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpOo0€il B MOJHOM 00BEME
IpEIUIECTBYET M3YyYEHUIO AECATUYHBIX IpOo0€i, 4TO 11e1ecO00pa3HO C TOYKH 3pEHUs
JIOTUKH U3JI0KEHUS YUCIIOBOM JTMHUU, KOT/[a MPaBUJIa ICHCTBUM C JECATUYHBIMU JPOOSMU
MOXHO OOOCHOBaTh Y€ M3BECTHBIMH QJITOPUTMAMHU BBINOJHEHUS] JACUCTBUH C
OOBIKHOBEHHBIMU  JIpOOSIMM. 3HAKOMCTBO C JAECATUYHBIMU JAPOOSIMH  paCUIMPUT
BO3MO>KHOCTH JIJIsl TOHUMaHUS 00Yy4arOIIMMHUCS MPUKIIAJHOTO MPUMEHEHHS HOBOM 3aKcH
MpU U3YYEHUM JPYTUX MPEeIMETOB W IpPH MPAKTHUYECKOM HcCmojib30BaHuu. K 6 kiaccy
OTHECEH BTOPOM 3TaN B U3YUEHUU IPOOEH, I/ie MPOUCXOIUT COBEPIIICHCTBOBAHUE HABBIKOB
CpaBHEHUS U IpeoOpa3zoBaHus ApoOeil, 0CBOCHUE HOBBIX BBIYUCIUTENBHBIX aJITOPUTMOB,
OTTAYMBAHHME TEXHUKH BBIYUCIECHUMN, B TOM YUCJI€ 3HAYEHUIN BBIPAXKEHUM, COAEpKALIUX U
OOBIKHOBEHHbBIE, W JIECATUYHbIE JpOOHM, YCTAHOBJCHHE CBS3€M MEXIy HUMH,
paccMOTpeHHe MpUEMOB pelIeHUs 3ajad Ha Apodu. B Hauane 6 kiacca mpOUCXOAMT
3HAKOMCTBO C ITOHATHEM IPOLICHTA.

OCcoOEHHOCTBIO U3YyUEHUs MOJIOKUTEIbHBIX U OTPULATENIbHBIX YKCEN SIBISETCS TO,
YTO OHM TaKX€ MOIYT pacCMaTpUBATBCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hawane
n3ydeHus: TeMbl "[lONOKUTENbHBIE W OTpPUIIATENbHBIE 4YHCIA" BBIACISIETCS MOATEMA
"[lenble uymcna", B paMKax KOTOpPOW 3HAKOMCTBO C OTPULATEIIbHBIMM YHUCIAMH H
JNEUCTBUAMH C TOJOKUTEIbHBIMU U OTPUIIATEIILHBIMU YUCJIAMH MPOUCXOIUT HA OCHOBE
COZIepKATEeIbHOTO MOJX0Ja. DTO IMO3BOJSET HA JOCTYIIHOM YpPOBHE IO3HAKOMHUTH
oOy4Jaronuxcsi MPakTUYECKU CO BCEMU OCHOBHBIMU MOHSATHUSAMH TEMbI, B TOM YHCIIE U C
MpaBujaMd 3HAKOB TMPHU BBINOJIHEHUH apumeTHdeckux neuctBuil. M3ydyeHue
palMOHANIBHBIX YKCeN OyAET MPOIOKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHMM pELIEHHUI0 TEKCTOBBIX 3ajad B 5-6 Kiaccax UCHOJIb3YIOTCS
apudmernueckue npuémsl pemeHus. [Ipu oTpaboTKe BBIYMCIUTENBHBIX HAaBBIKOB B 5-6
KJIacCax pacCMaTpHUBAIOTCS TEKCTOBBIE 3a7a4d CIECAYIOUIMX BUIOB: 33a/1a4d HA JBUKEHUE,



Ha YacCTH, HA MOKYIKH, HAa pabdOTy ¥ IPOU3BOJAUTEIBLHOCTh, HA ITPOLICHTHI, HA OTHOLLICHHUS
u npornopuuu. OOydaromuecs 3HAKOMSTCS C MpuUEéMaMu pELIeHUs 3agady rnepedopom
BO3MOXXHBIX BapHAHTOB, y4yaTcs paboTaTh ¢ MH(pOpMaluen, MpeacTaBlIeHHON B (opme
TaOJIUIl UK JUArpaMM.

B mporpamme yuebGHOro kypca "Marematuka" mpemycMoTpeHo (opmupoBaHUe
IPONEAEBTUUECKUX aNreOpanyeckux IpeacTaBieHuil. bykBa Kak CHMMBOJ HEKOTOPOTO
YKCJIA B 3aBUCUMOCTH OT MaT€MAaTHYECKOI0 KOHTEKCTa BBOJUTCS IOCTENIEHHO. byKBeHHas
CHUMBOJIMKA IIMPOKO HCIIOJIb3YETCS MPEXKIE BCEro s 3alUCH OOIIMX YTBEPKIACHUN U
OpeIokKEeHUH, (GOpMyJl, B YACTHOCTU JJISi BBIYUCIIEHUS T'€OMETPUUYECKUX BEJIUYMH, B
KauyecTBe "3aMeCTUTENA" YnCa.

B nporpamme yue6HOTro Kypca "MaTtemaruka" npeacTaBieHa HarjisHasi TeOMeTpus,
HampaBJieHHas: Ha Pa3BUTUE OOPa3HOrO MBILIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS,
M300pa3uUTEIbHBIX yYMEHUH. OTO BaXKHBIA A3Tall B H3YYEHUU T€OMETPUHM, KOTOPBIM
OCYULIECTBJISIETCS HA HATJIATHO-IIPAKTUYECKOM YPOBHE, OMUPAETCS HA HAIJIAIHO-00pa3Hoe
MbIIUIEHHE oOydaromuxcs. bospimias posib OTBOAWUTCS MPAKTHUECKOW JAESTENbHOCTH,
ONbITY,  3KCHOEPUMEHTY,  MojenupoBaHuto.  OOydyaromuecs  3HaKOMATCA €
r€OMETPUYECKUMH (PUTypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUILIHNMHU
KOH(UrypanusimMu, ydarcsi u3oOpaxkaTb WX Ha HEJIMHOBAaHHOW W KjeT4yatod Oymare,
paccMaTpUBarOT UX NPOCTEHIINE CBOMCTBA. B mporecce n3yueHus HarsIIHOM T€OMETPUH
3HaHUA, NOJy4YEHHbIE OOYyYaOIMMUCS HAa ypOBHE HauyalbHOIO OOIEro oOpa3oBaHuS,
CUCTEMATU3HPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5-6 Kjaccax M3y4aeTcs MHTETPUPOBAHHBIN MpeaMeT
"Matematuka", KOTOpbIM BKJIIOYAeT apU(PMETHUYECKH MaTepuad M HarJsaJHYIo
reOMETPUI0, a TaKXKe MPOINEAEBTHUUECKUE CBEJICHUS U3 alreOphl, 3JEMEHTHl JIOTHUKU U
HayaJia ONMCcaTeIbHOM CTATUCTHUKH.

OO0miee 4wMCIO YacoB, OTBEACHHBIX ISl WM3ydyeHHs MaTtemaTuku, - 340 dyacos:
B 5 kiacce - 170 yacoB (5 yacoB B Hefento), B 6 kiacce - 170 yacoB (5 4acoB B HEJEIO).

Cooepoicanue yuebH020 Kypca

S kiace

HartypajibHble 4nc/ia M HYJIb

Harypansnoe wumcno. Psan Harypamenbix uwncen. Yucno 0. W3oOpaxenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

Ilo3unmonnas cucremMa cuucieHus. PuMmckas Hymepanus Kak  IIpuMep
HEIIO3ULIMOHHOM CUCTEMBI CUMCIIeHus. [lecaTuuHas cucreMa CUUCIICHUS.

CpaBHeHME HAaTypaJbHBIX YHCEIl, CPABHEHHUE HATYpaIbHBIX uyncen ¢ HyJaéM. CriocoObl
cpaBHEeHUS. OKpyIJIEeHUE HATYPAIbHBIX YUCET.

CrioxkeHne HaTypajbHBIX YHCEI, CBOMCTBO HYJIS NPH CIIOXKEHWH. BpluMTaHME Kak
NENUCTBUE, OOpAaTHOE CIIOKEHHUIO. Y MHOXKEHUE HAaTypalbHBIX YUCEJ, CBOMCTBA HYJS U
€AVHUIIBI IPU YMHOXKEHUU. [lenenue kak neiicTBue, o0paTHOE YMHOKEHUI0. KOMITOHEHTHI
NEUCTBUM, CBs3b MEXIy HHUMH. [IpoBepka pesyibTaTa apupMeTHUYECKOro AercTBUS.
[lepemecTUTENPHOE M COYETATENBHOE CBOMCTBA (3aKOHBI) CIOKEHUS U YMHOKEHUS,
pacrpeaeauTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.



Hcnonp3oBanne OykB myis 00O3HAYEHUS HEM3BECTHOTO KOMIIOHEHTA M 3allHCH
CBOMCTB apu(METUUECKUX ACHUCTBUH.

JlenuTenu U KpaTHBIE YHCIIA, PA3JI0KEHUE HA MHOXUTeNU. [IpocTeie u cocTaBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJlbHBIM TOKa3aTeNieM. 3alUCh YKCia B BUAEC CYMMbI Pa3psIHBIX
ClaracMbiIXx.

UucnoBoe BbpIpak€HHE. BbIUKMCIEHHE 3HAYEHHUI YWCIOBBIX BBIPAKECHHM, MOPSAIOK
BBIIIOJIHEHUSL JIeWCTBUU. VCNOJIb30BaHWE MPHU BBIYHMCICHUSAX NEPEMECTUTEIIBHOTO U
COUYETATEJIHLHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXEHHS, DPACHpeeIUTEeIbHOTO
CBOWCTBA YMHOKECHUSI.

Jpodu

[IpeacraBnenure o ApoOH Kak crnocode 3amucu 4acTh BeNWYUHbL. OOBIKHOBEHHBIC
apoobu. IlpaBunbHBIE W HeENpaBWIbHBbIE Apodu. CMmemiaHHas JpoOb, IpeICTaBICHUE
CMEIIaHHOM ApoOu B BUJE HEMPABWIBLHOW ApOOU M BBIJIEICHHUE LIETOW YacTH YHUCIA U3
HEIpaBWIbHOU Apoou. M300pakeHne apodeil ToukaMu Ha YuciaoBoi mpsiMoil. OCHOBHOE
cBoiicTtBO Apoou. Cokpamenue apooOeil. [lpuBenenne ApoOM K HOBOMY 3HAMEHATEIIO.
CpaBHeHue qpo0eii.

CrnoxeHve M BBIUMTAHWE JApoOed. YMHOXKEHHE W JIeJIeHHE JpoOei, B3auMHO
oOpaTHbie Tpodu. HaxoxaeHue 4acTu 1eaoro u 1meyioro Mo ero 4YacTu.

Hecsituunas 3anuck jApobOeit. [lpeacrtaBnenuwe necsiTUyHOM JpoOU B BHUJC
OoObIKHOBeHHOM. M300paskeHue MECSITHUYHBIX ApoOe TOYKaMHM Ha YHMCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS C NECITUUHBIMU ApoOsimMu. OKpyrieHue AECATUUHBIX
TPOOCH.

Pelenue TeKCTOBBIX 33124

Pemienne TekCTOBBIX 3adad apudMETHUYECKUM CcrocoOoMm. PemieHue Jormyeckux
3amay. Pemenue 3agad mnepebOpoOM BCEX BO3MOKHBIX BapHaHTOB. Mcronb3oBaHue mpu
pEIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemenune 3amay, copepkamnx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHME, LI€HA, KOJWYECTBO, CTOMMOCTb. EJMHUIIBI H3MEPEHUSA: MaCChl,
00bEMa, 1IEHbI, PACCTOSTHUS, BpeMEHHU, CKOPOCTU. CBsI3b MEXIY €AMHUIIAMU U3MEPECHUS
Ka)0M BEJIIMYUHBI.

Perienre 0OCHOBHBIX 3a71a4 Ha IPOOH.

[IpeacraBienue NaHHBIX B BUE TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsinaeie npencrapinenus o purypax Ha MmIOCKOCTH: TOUYKA, IpsiMast, OTPE30K, Ty,
yIoJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YToJj. [IpsMoii, OCTpeIi, Tyrou u
Pa3BEPHYTHIN YIJIbIL.

JlnuHa oOTpe3ka, METPUYECKHWE EOWHUIBI JUIMHBL. [[IMHa JOMaHOW, NEPUMETP
MHOTOYToJIbHUKA. MI3MepeHne U moCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencraBieHuss o ¢Qurypax Ha IUIOCKOCTH:  MHOTOYTOJIBHHK,
MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3obpaxxenne ¢uryp, B TOM uuciae Ha kierdarod Oymare. Iloctpoenue
KOH(Urypanuit u3 yactei npsiMoil, OKpy>KHOCTH Ha HEJIMHOBAHHOM W KJleT4aToi Oymare.
Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJIpaTa.



[Inomans  OpsAMOYroJIbHUKA M MHOIOYTOJIBHMKOB,  COCTaBJIEHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM YHCIIe QUTYD, U300paKEHHBIX HA KiIeT4aToil Oymare. EnuHuIb!
W3MEPEHHUS IUTOIA N,

Harnsguele mpenctaBieHHss O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOIbHBIN
napajuienenumnen, Kyo, MHOrorpaHHuky. M300pakeHre MpOCTEHIINX MHOTOTPAHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mojieieil MHOTOTpaHHUKOB (M3 Oymard,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM NPSIMOYTOIBLHOTO Napajuiesenunena, kKyoa. Enuanib uamMepenus oobEma.

6 xi1ace

HarypaabHble yncia

ApudmeTtnueckue 1eHCTBUS C MHOTO3HAYHBIMH HATYPaJIbHBIMH YK ClIaMu. YHCIOBbIE
BBIPDOKEHHMSI, TOPSAOK JIEWCTBHUI, HCIOJIb30BaHUE CKOOOK. lcrmonb3oBaHue mpu
BBIYMCIICHUSAX NIEPEMECTUTEIIBHOTO U COYETATEIBHOIO CBOMCTB CIOKEHUS U YMHOKEHUS,
paclpeneauTENbHOIO CBOMCTBA yMHOKEHNA. OKPYTIICHHE HATYPAJIbHBIX YUCEN.

JlenuTenu U KpaTHBIC YKCIIa, HAUOOJIBIINKM OOIIMM JeIuTeh U HauMEHbIIIee o01ee
KpaTHoeE. [[enmMOoCTh CyMMBI U ITPOU3BEACHUS. JleneHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs JIp0Ob, OCHOBHOE CBOMCTBO JIpO0H, COKpaleHue apooeit. CpaBHeHHE
U ynopsiaouuBaHue JpooOeil. Pemenne 3a1au Ha HaXO0XACHUE YaCTU OT LIEJIOro U LEI0ro
no ero yactu. /[po6Hoe uucino kak pe3ynapTaT AeneHus. [IpencraBineHue aecaTUUHOU
Ipodu B BUAE OOBIKHOBEHHOM JpOOM M BO3MOKHOCTH INpPEACTABICHUS OOBIKHOBEHHOMN
apobu B BuAe JecATUYHOH. JlecsaTMuHble OpoOM M MeTpUuYecKas CHUCTeEMa Mep.
ApudmeTrueckue 1eUCTBUS U YUCIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U AECSITUUHBIMU
TPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OoTHOIIeHUH. Macmrad, nponopuus. [Ipumenenue
MIPONIOPLIMI MPH PEILICHUH 3a1a4.

[lonatne mnpoueHTa. BplyuciaeHue npoueHTa OT BEIWYMHBI M BEJIMYHUHBI IO €€
MpOLEHTY. BpIpaxkeHre NPOLEHTOB JECATUYHBIMU ApoOsimu. PemieHuwe 3agad Ha
MIPOLIEHTHI. BhIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

IHonoxuTenbHBIE M OTPULATENbHBIE YHCIA

IlonoxurensHple M oTpuLaTenbHble uucna. llensle wucna. Monyns 4ucia,
reoMeTpuyecKas MHTepIpeTanus Moays uyncia. M3o0paxxeHre yucesn Ha KOOpAMHATHOU
npsmoil. YucnoBeie mpoMexxyTku. CpaBHeHue uucenl. ApudMeTudeckue ICHCTBUS C
IIOJIOKHUTENBHBIMUA U OTPULIATEIbHBIMU YHCIIAMH.

IIpsamoyrosbHas cucTeéMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKHM Ha
IUIOCKOCTH, abcuucca M opauHaTa. lloctpoeHue Touek U ¢Guryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

bykBeHHBbIEe BBIpaKeHUs

[Ipumenenune OyKB ISl 3allUCHM MAaT€MAaTHMYECKUX BBIPAKEHUNW W MPEIJIOKEHUH.
CpoiictBa apudmeTnueckux AeHCTBUN. DByKBEHHbIE BBIPAKEHHUS W YHUCIOBBIC
MMOJACTAHOBKU. DYKBEHHBIE pABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, (opMyIlibl MepuMeTpa W IUIOMIA[A NPSIMOYTOJbHUKA, KBajapara, 00bEMa
napajuienenumneaa u Kyoa.



Pemenue TeKCTOBBIX 33124

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHYECKUM CTHOCOOOM. PereHue mormyeckux
3amad. Pemmenwne 3a1a4d mepeOOpoM BCeX BO3MOKHBIX BAPHAHTOB.

Pemenne 3ama4, coaepkamumx 3aBUCUMOCTH, CBS3BIBAIONTUX BEIUYHHBI: CKOPOCTH,
BpEMsI, pACCTOSTHUE, IIeHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOUTEILHOCTD, BPEMs, 00bEM
paboTel. EquHUIBI M3MepeHus: Macchl, CTOUMOCTH, PAcCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEX]ly €ITMHUIIAMH U3MEPEHUS KaXKI0M BEJIMUUHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOIIEHUEM, MPOMOPIHMOHATBLHOCTHIO BEJIUYUH,
NPOLIEHTaMU; pElIEeHUE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIECHTHI.

OneHka u pUKUJIKa, OKpyTiieHue pe3yibTata. CocTraBiieHrne OyKBEHHBIX BHIPAKECHUM
0 YCJIOBHIO 33]1a4H.

[IpeacraBienue JaHHBIX C TOMOIIBIO Ta0uIl ¥ quarpamMm. Cton0uyaTeie AUarpaMMbl:
YTEHHUE U MOCTPOCHHE. UTCHHE KPYTOBBIX THATrPaMM.

Harasignasi reomerpus

Harmsimapie pencraBieHus o purypax Ha IUIOCKOCTH: TOUYKa, IIpsiMast, OTPE30K, Iy,
yTOJ1, TIOMaHasi, MHOTOYTOJIbHHK, Y€THIPEXYTOIBHUK, TPEYTOJIBHHUK, OKPYKHOCTH, KPYT.

B3anMHOe pacrmosiokeHue IBYX MPSMBIX Ha IJIOCKOCTH, TapaUIeNbHBIC TMPSMEBIE,
MePIEHANKYJISIPHBIE TpsiMbIe. VI3MepeHne pacCTOsTHUI: MEXIy ABYMS TOUYKAMH, OT TOUKH
710 TIPSIMOM, IJTMHA MapIIPyTa HAa KBAJPATHON CETKE.

N3mepenne u mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCTIOPTUPA. BUbI TPEYTrOJIbHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOIBHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUM.
YeTbIpEXyrodbHUK, TPUMEPHl  YETHIPEXYTONbHUKOB.  [IpAMOYTronpbHUK,  KBaJpart:
HCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AuaroHaneu. M3o0pakeHrne reoMeTpuyecKux
¢buryp Ha HEJIMHOBAHHOW OyMmare ¢ MCMIOJIb30BAHMEM IUPKYJIS, JIMHEWKH, YTOJIbHUKA,
TpaHncnoptupa. [loctpoenus Ha kieTdaroit Oymare.

[Tepumerp MHOTOyrONBHUKA. [loHATHE TUIOMAAM (UTYPHI, CIUHUIBI H3MEPCHHS
momaau. [IpubmmxéaHoe w3MepeHue 1iomaan Guryp, B TOM YHCIe Ha KBaJApaTHOMN
cetke. [IpubmmkénHoe n3MepeHue ITMHBI OKPYKHOCTH, TIIOMIAIN KPyTa.

CumMmeTpus: IEHTpajbHas, OCeBas U 3epKajbHas CHMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harmsigaple nmpeacTaBiaeHus 0 IPOCTPAaHCTBEHHBIX (DUTYpax: Mmapajuiesienume], Kyo,
Mpu3Ma, MUpaMujia, KOHYC, NUIUHAP, map u chepa. M3o0paxeHue npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, ITWIMHAPA U KOHyca. Co3nanue Mojenen
MPOCTPAHCTBEHHBIX PUTYp (U3 OyMaru, MpoOBOJIOKH, IMJIACTUIIMHA U IPYTUX MATEPUATIOB).

[Tonsatne o00BEMa, emuHMIBI u3MepeHus o0béma. OOBEM MPSAMOYTOIBLHOTO
napajienenumneaa, Kyoa.

IIpeomemnmnule pezyromamul yuebHO20 Kypca

[IpenMeTHBIEC pe3yabTaTHl OCBOCHHSI MTPOTPaMMEBI Y4€OHOTO Kypca K KOHITY 00y4YeHUS
B 5 KJacce:

Yuciia ¥ BBIYUCTICHUS

[lornMath ¥ TPaBWIBHO YHOTPEONATH TEPMHUHBI, CBSI3aHHBIE C HATypaJIbHBIMU
YHCIIaMi, OOBIKHOBEHHBIMH U JCCSITHUYHBIMHA JPOOSIMH.

CpaBHUBaTh M YyNOPSI0YMBATh HATypalbHBIE YHUCIA, CPABHHUBATh B MPOCTEHUIINX
cllydasix OOBIKHOBEHHBIE IPpOOH, IECATUUHBIE IPOOH.



COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YHUCIIOBOM) MPSIMOIl C COOTBETCTBYIOIIUM €
YUCIOM M H300pa)kaTh HATypalbHbIE YMCIAa TOYKAMU HA KOOPAMHATHOM (YUCIIOBOIN)
IIPSMOM.

Boimonusate  apudmMernyeckue JEHCTBUSL C  HATypaldbHBIMHU  UYUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILNX CITydasiX.

BBINIONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYUCICHUN.

OKpyTisATh HaTypaJbHbIE YNCIIA.

Penienue TeKCTOBBIX 33124

Pemarp TekcToBble 3ajaud  apu(PMETUUYECKUM CIIOCOOOM U € TIOMOIIBIO
OpPraHU30BAHHOT'O KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaum, copeprkaniue 3aBUCHMOCTH, CBS3BIBAIOLINE BEJIMYUHBI: CKOPOCTD,
BpEMs, PACCTOSHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3aIMCH, CXEMBI, TAOJIUIIbI, 0003HAYEHUS TPH PEIICHUH 33/1a4.

[Tonb30BaThCd OCHOBHBIMH E€IUHULAMU HM3MEPEHUS: LEHBbI, MacChl, PacCTOSHUS,
BPEMEHHU, CKOPOCTHU, BBIPAKATH OJHU €IMHULIBI BEJIUYHHBI YePE3 IPYyTHUE.

N3BnekaTh, aHATU3UPOBaTh, OLIEHUBATh HH(POPMALIHIO, PEJCTABICHHYIO B TA0IUIIE,
Ha CcTOJI0YaTOM AMarpaMmme, UHTEPIPETUPOBAThH MPEACTABICHHbBIE JAHHBIE, UCIIOJIb30BATh
JaHHBIE MPU PEIICHUH 3a/1a4.

Harasignas reomerpust

ITonb30BaThCAd r€OMETPUYECKUMU MOHATHAMU: TOUYKA, MpsMas, OTPE30K, JIyd, yrod,
MHOT'OYTOJIbHUK, OKPY’KHOCTB, KPYT.

[TpuBOIUTE IpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOLIUX (POPMY U3yUEHHBIX
reOMEeTPUUYECKUX QUryp.

Hcrons30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIJlaMHU: BEPIIHWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMM: YIOJI, BEPIIMHA, CTOPOHA, IUAroHANIb, C OKPYXHOCTBIO: PaJNYC,
IUaMeTp, LEHTP.

N300paxaTh U3y4yeHHbIE T€OMETPUUECKUE (PUTYPhl HA HETMHOBAHHOM M KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U IMHEUKH.

Haxonuth JMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C MTOMOILBIO JIMHEUKH,
CTPOUTH OTPE3KHU 3aJIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIVIOB MPSAMOYTOJbHUKA, KBagpara IJs HUX
IIOCTPOEHUS, BEIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Boruncnate mepuMerp M IUIOHIaAb  KBajapaTa, MNpSIMOYTOJIbHHMKA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHUCIE (PUryp, n300paxEHHBIX HA KJIETYaTON
Oymare.

ITonb30BaTbCd OCHOBHBIMM METPUYECKHMM €AMHUIAMU HW3MEPEHHS JUIMHBI,
IJIOIIAU; BBIPAYKATh OJIHH €IMHULIBI BEJIUYHUHBI YEPE3 IpYyTHUE.

Pacno3znaBate mnapasuienenunen, Ky0, HCHOJIb30BaTh TEPMHUHOJIOTHMIO: BEpILIMHA,
pedpo, rpaHb, U3MEPEHUs1, HAXOUTh U3MEPEHUs Mapaiesenuneaa, Kyoa.

Boluucnsate  00bEM  KyOa, mapaielenunena Mo  3aJaHHbIM — M3MEPEHUSM,
MOJIb30BATHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HeclOXHbBIE 3a7aud  HA M3MEpPEHUE TE€OMETPUYECKHX BEJIMYMH B
MPAKTUYECKUX CUTYAIUSX.



[IpeameTHBIC pEe3yIbTATHl OCBOSHUS IPOTPAMMBI y4€OHOTO Kypca K KOHITY 00ydeHUs
B 6 KJacce:

Ymncsia v BbIYMCJIEHUS

3HaTh ¥ MIOHUMATh TEPMUHBI, CBSI3AHHBIC C PA3TUYHBIMU BUAAMU YHCEN U CTOCOOAMU
WX 3aIUCH, IEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJTHOM (hOpMBI 3aITUCH YUCIIA K IPYTOH.

CpaBHHBATh U yHOPSAJOUYMBATH 1IEJIbIE YUCIIA, OOBIKHOBEHHBIEC U JACCATUYHbBIC JPOOH,
CpaBHHBATh YMCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BoInonHsTh, coyeTasi yCTHbIE M TUChbMEHHBIE NTPUEMBI, apuPMeTHUECKUE ACHUCTBUS C
HATypaJbHBIMU M IEJIBIMU YHCIIaMU, OOBIKHOBEHHBIMH U JECATUYHBIMH JIPOOSIMH,
MOJIOKUTEIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BplunciaATh 3HAYEHUS YUCIOBBIX BBIPAKEHUM, BBINOJHATh MNPHUKUIKY U OLICHKY
pe3ysbTaTa BRIYMCIECHUH, BBIMOIHATH MPE0OpPa30BaHUS YUUCIOBBIX BHIPAKEHU Ha OCHOBE
CBOMCTB apu(METUUECKUX ACHUCTBUH.

COOTHOCHUTh TOYKY HAa KOOPJIAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €M YUCIOM H
n300pa)kaTh YMciia TOYKAMHU Ha KOOPJIUHATHOM MPSIMOM, HAXOUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAWHATAMH 3TOU
TOYKH.

OKpyTJISTh LETbIE YKCIa U IECITUYHBIC IPOOU, HAXOUTh NMPUOIUKEHUS YHCEIL.

YucaoBbie 1 0yKBEeHHbIE BbIPAKCHUSA

[lonumate ¥ ynoTpeOasTh TEPMHUHBI, CBSI3AHHBIC C 3aIUCBI0 CTENEHU YHUCTA,
HaxOJIUTh KBajgpaT M KyO 4YHCIa, BBIYUCISTH 3HAYEHUS YHUCIOBBIX BBIPAKCHUH,
CoZEepKaILUX CTEIICHU.

[Tonp30BaThCA NMpU3HAKAMU JEIMMOCTH, PACKIaJbIBaTh HATypajbHbIE 4YHUCIA Ha
MIPOCTHIE MHOXKUTEH.

[Tonb3oBaThCa MacCIITAOOM, COCTABIISATH MIPOMIOPIIMU U OTHOIIICHHUS.

Ucnonb3oBath OykBBI 711 00O3HAYEHUS 4YHCEN MPU 3alUCU MaTeMaTHYECKHUX
BBIPAXKEHUM, COCTAB/IATH OYKBEHHBIC BBIPAKECHUS U (OPMYJIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISII HEOOXOIUMbIE MOJICTAHOBKHU U MPE0Opa30BaHMUs.

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32/1a4

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemars 3amaum, CBA3aHHBIE C OTHOIIEHUEM, MPOMOPLUOHAIBHOCTHIO BEJIWYUH,
MPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4u Ha APOOU U MIPOIICHTHI.

Pematrs 3amaum, conepxaniye 3aBUCUMOCTH, CBSI3BIBAIOIINME BEIMYHUHBI: CKOPOCTb,
BpeMsl, paCCTOSTHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTh, TPOU3BOUTEILHOCTh, BPEMSI, 00bEM
paboThl, HCMONB3Ys apudMeTHUecKue IeHUCTBUsI, OICHKY, MPUKUIKY, MOJIb30BATHCS
€MHULIAMHU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

CocraBinsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekath nHQOpMaIUIO, MPEACTaBICHHYIO B Ta0NMIIaX, HA TMHEHHOM, cTOI0YaTOM
WJIA KPYTrOBOM AMarpaMmmMax, MHTEPIPETUPOBATh MPEICTABICHHBIE TaHHBIE, UCTO0JIb30BaTh
JAHHBIC TIPU PEIICHUN 3a]1a4.

[IpeacraBnsaTe uWHPOpMALMIO C TMOMONIbIO TaONMUI, JUHEHHONM U CTOIOYATOMN
IarpaMm.



Harasgnas reomerpust

[IpuBOaUTH MpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (HOPMY U3yUEHHBIX
r€OMETPUUYECKUX TUIOCKUX U TMPOCTPAHCTBEHHBIX (UTYp, TNpUMEpbl PaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxath ¢ TOMOIIBIO LUPKYJIS, JUHEHKH, TPAHCIOPTUPA HAa HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3y4eHHbIE IUIOCKUE TFeOMETPUYECKHE (PUIYypbl M KOH(UIypaluu,
CUMMETPUYHBIE (QUTYPBI.

[losnb30BaThCA TEOMETPUYECKUMHU MOHATHSAMHU: PaBEHCTBO (UIYP, CUMMETpUS,
UCIIOJI30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPUEH: OChb CHUMMETPHUH, LEHTP
CUMMETPHHU.

HaxoauTh BeJIMUMHBI YIVIOB H3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3alaHHOM BEJIMYMHBI, I10JB30BATHCS INPU PEIICHUH 3a1ad TPagyCHOM MEPOH YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIN U TYNION YIJIbI.

Brraucnars qimHy 10MaHOM, IEPUMETP MHOTOYTOJIBHUKA, TIOJIb30BATHCS €ANHULIAMU
M3MEPEHNUS IUIMHBI, BBIPAXKATH OJTHU €IMHUIBI U3MEPEHMS JJIMHBI YEPE3 IPYTHE.

Haxomute, wncnonb3ys 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSIHHUSA: MEXAY JBYMS
TOYKAMH, OT TOYKH 10 NPSIMOM, JUIMHY ITyTH HAa KBaIpPaTHOM CETKE.

BoruucnaTe miuomaas Guryp, COCTaBIECHHBIX M3 MPSAMOYTOJIBHUKOB, MCIOJIb30BATh
pa30ueHue Ha IPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYpBI, JOCTPaWBaHUE 10 IPSIMOYTOJIbHUKA,
I10JIb30BAaThCs OCHOBHBIMU E€IMHULIAMU U3MEPEHUS ILUIOIIAN, BBIPAKATh OJHU €IUHULIBI
U3MepeHus IUIOLIAAN Yepe3 ApyTue.

PacriozHaBaTh Ha MOAENSAX U U300paXEHUSIX NHPAMUIY, KOHYC, LMIUHJP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeT4aToil Oymare nNpsIMOYTOJIbHBIN Mapaienenumnes,.

Boruncnate 00BbEM  MPSAMOYTOJBHOIO Hapajuiefienunena, KyOa, MOJIb30BaThCS
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00BbEMA;

Pemrare HecnmokHbBIE 3aaud  HA HAXO0XKAECHUE TIE€OMETPUYECKUMX BEIMYMH B
MIPAKTUYECKUX CUTYALHSIX.

PaGouas mporpamma y4e0HOro Kypca «Auaredpa» B 7-9 kiaccax

lloacnumenvhas 3anucka

Anre0pa ABJISIETCS] OTHUM U3 OTIOPHBIX KypPCOB OCHOBHOTO O0IIIETr0 00pa3oBaHus: OHA
oOecrieunBaeT M3y4YE€HHE JPYrHUX AWCIMIUINH, KaK €eCTECTBEHHOHAYyYHOTO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MIPOIOJKEHHSI 00pa30oBaHus U B
MOBCEHEBHON KU3HM. Pa3zBuTtHe y o0OydYaronmxcsi HAy4YHBIX TPEJCTaBICHUNA O
MIPOUCXOXKJICHUM M CYIIHOCTH anreOpanyeckux aOCTpakiuid, cmocobe OTpakeHus
MaTeMaTUYECKOM HAayKOM SBJICHUHW U MPOLECCOB B MPUPOAE M OOIIECTBE, POJIU
MaTeMaTUYECKOTr0 MOJICIIUPOBAHMS B HayYHOM TO3HAHMM M B MPAKTHKE CIIOCOOCTBYET
(hOopMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTaluid B COBpeMeHHOM IudpoBoMm obmiectBe. M3ydeHue anreOpsl oOecreunBaeT
pa3BUTHE yMEHUsA HaOI0JaTh, CpaBHUBAaTh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINUICHUS, CIMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JEUCTBUSA © BBIBOMBI, (opMmynupoBaTh yTBepkaeHUsA. OCBOCHHE Kypca aireOpbl



o0OecreunBaeT pa3BUTHE JIOTMUECKOTO MBINIIEHUS OOYYalOIIMXCA: OHH HCIOJB3YIOT
JNEAYKTUBHBIE W WHAYKTUBHBIC PACCYXXIEHHUSA, OOOOIICHHNE ¥ KOHKPETU3AIIUIO,
abctparupoBanue u aHanoruio. OOydeHue aaredpe npeamnoaracT 3HauuTeIbHBIN 00BEM
CaMOCTOSTEIILHON NEeATeTLHOCTH OOYYaIONmUXCs, MOATOMY CaMOCTOSTEIHLHOE PEIICHHE
3a/1a4 SABJSIETCS peann3auuei AesITeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca "AmnreOpa" aJisi OCHOBHOT'O OOIIEro
00pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COZep KaTeIbHO-MeToInYeckue TuHuu: "Hucmna
U Bbluucienus", "AnreOpamyeckue BbIpaxeHus", "YpaBHEHHS W HEpaBeHCTBA',
"®Oyukuun". Kaxmas w3 3TUX COAEpKaTeIbHO-METOJUYECKUX JIMHUN Pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOICUCTBYS C IPYTMMHU €ro JIMHUSIMU. B xo7e
U3Y4YeHHUS Yy4yeOHOTro Kypca OOydalolmMMCs NPUXOAUTCS JIOTHUECKH pPacCyXAaTh,
HCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U € 3TUM B mporpamMmy yuyeOHOTo
Kypca "AunreOpa" BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTMKH, NPEICTAaBICHHBIE BO BCEX
OCHOBHBIX pa3lieJlax MaTeMaTHU4ecKoro oOpa3oBaHMsI W CHOCOOCTBYIOIIUE OBJIAJCHUIO
00y4YaroImMMHUCI OCHOB YHHBEPCAJIBLHOIO MaTeMaTH4ecKoro si3bika. ColiepKaTteabHON U
CTPYKTYPHOM  OCOOEHHOCThIO  ydeOHOro Kkypca "Anrebpa"  sBiserca  ero
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nmuHuM "Hucna U BBIYMCICHUA" CIY)KUT OCHOBOM JJIsl JAJIbHEUIIETrO
M3Y4YEHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarOMIMXCS JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TMOJb30BAThCS  ITOPUTMAMH, a TaKxKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIAMMBIX [IJIsi TOBCETHEBHON >KHU3HHU.
Pa3BuTHe TMOHSATHS O 4YMCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs CBA3aHO C
palMOHAIBHBIMA W UPPAIMOHATIBHBIMU YHCIIaMU, (POPMUPOBAHHEM TMPEJICTABICHUN O
JNEUCTBUTEIBLHOM UYHCIIE. 3aBEPIIEHUE OCBOCHUS YUCIOBOM JJMHUUA OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHMUIO.

Conepxanue AByX anreOpaniueckux JUHUM - "AnreOpanyeckue BBIpaKECHHS' U
"VpaBHeHHs W HepaBeHCTBA" crmocoOCTByeT (OPMHPOBAHUIO Y OOy4YaroIIMUXCs
MaTeMaTUYECKOro arrapara, HeoOX0AUMOro ISl pelIeHUs 3a]ja4 MaTeMaTUKH, CMEXHBIX
MPEeIMETOB U TMPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro o00OII€ero
oOpa3oBaHusl Y4eOHBI MaTepuall TPYIIHUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAXKEHUHU.
Anrebpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU Kak S3bIKa [JIi MOCTPOEHUS
MaTEeMaTHYECKUX MOJICJICH, OMMCAHUS MPOIIECCOB U SIBJICHUM peasibHOro Mupa. B 3agauun
oOy4deHwus anredpe BXOAT TAKKe JalbHENIee pa3BUTHE AITOPUTMUYECKOTO MBITTUICHHUSI,
HE00X0AMMOr0, B YaCTHOCTH, JIJISl OCBOCHUS Kypca MH(DOPMATHKHU, U OBJIAJICHUE HABBIKAMHU
JNEAYKTUBHBIX paccyxkiaeHuid. IIpeoOpa3zoBaHne CHMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUSI, CIOCOOHOCTEM K MaTeMaTUYECKOMY TBOPUYECTRBY.

Conepxanue (PyHKIIMOHAIBHO-TPAPUUECKON JHHUM HAIEJICHO Ha TMOJIyYCHHE
oOyJaromuMucs 3HaHUH O (DYHKIUAX KaK BaKHEWIIEH MaTeMaTHYCCKOW MOMACIH IS
OTIMCAHUS U UCCJICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUHN B IPUPOJIE U OOIIIECTRE.
N3ydenune Marepuasia ciocoOCTBYET Pa3BUTHIO Yy OOYyYaIOIIUXCS YMEHHUS MCIOJIb30BaTh
pa3JIMuHbIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATHUKH - CJIOBECHBIC, CHMBOJIMYECKHE,
rpaduyeckre, BHOCUT BKJaJ B (pOpMHUpOBaHME TPEACTaBICHUNA O POJIM MAaTEMaTUKU B
Pa3BUTUM LIUBUJIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUiaHy B 7-9 kiaccax m3ydaercsi yueOHbI Kypce "Anredpa",
KOTOPBIM  BKJIIOYAET CIEAYIOIIME OCHOBHbIE pa3fenbl coaepxkanus: "Uucina wu



BbiuncneHus", "AnreOpandyeckue BbIpakeHus", "YpaBHeHHUS U  HepaBeHCTBA'",
"OyHkuun".

OO6mIee Yncio 9acoB, OTBEICHHBIX I U3y4eHus yueOHoro kypca "Anredpa”, - 306
yacoB: B 7 kiacce - 102 gaca (3 yaca B HeAeno), B 8 kiacce - 102 gaca (3 yaca B HeJem0),
B 9 knacce - 102 gaca (3 gaca B HeACINIO).

Cooeporcanue yuebHo20 Kypca

7 kJ1acc

Yuciaa 1 BBIYUCTCHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEXO OT OJJHOU (PopMBbI 3amucu 1podei K
npyroi. IloHsATHME panMOHAIBHOTO YHMCHA, 3alKuCh, CPaBHEHUE, YHOPSIAOYMBAHUE
paloHaNIbHBIX uucel. ApUPMETHUYECKHE [EHCTBUS C pPALUOHAIBHBIMH YHCIAMH.
Pemenue 3a1ay u3 peaibHOM MPaKTUKK HA YaCTH, Ha IPOOU.

CreneHb ¢ HATYpaJIbHBIM MTOKa3aTelIeM: ONpeAesIeHHE, TPeoOpa30BaHNe BbIPAXKEHUIM
Ha OCHOBE ONpeJIeTIeHUs, 3aiCh 00bIMX uKcell. [IponeHTsl, 3auch MPOLIEHTOB B BUJIE
IpoOu U ApoOH B BHUJIE MPOLIEHTOB. Tpu OCHOBHBIE 33/1a4X HA MPOLEHTHI, PEIICHUE 3aa4
U3 pEATBHOU MMPAKTUKH.

IIprMeHenue NPU3HAKOB JIEJIMMOCTH, PaA3JIOKEHUE HAa MHOXKHUTEIU HaTypaIbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasl MPONOPLUOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YHCIIOBOE 3HAYECHUE BBIPAXKEHUSA C IIEpEeMEHHOW. JlomycTumeble
3Ha4YeHUs NepeMeHHbIX. lIpeacraBieHne 3aBUCMMOCTH MEXAY BEIUYMHAMU B BUJE
¢dopmyinbl. Boeruncnenus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPaKEHUH,
TOX/IECTBEHHO PaBHBIE BBIPAXKEHMSI, IpaBuiia MpeoOpa30BaHUs CyMM M IPOU3BEICHUH,
MpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIaracMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowrensl u MHoOrouwieHol. CreneHb MHorowieHa. CllOKeHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOYJIECHOB. POpMYJIbl COKPAIIEHHOTO YMHOYKEHHMS: KBAaApaT CyMMBI H
KBagpaT paszHocTh. Popmyiia pa3sHOCTHM KBaapaToB. Pa3nokeHWe MHOTIOYJIEHOB Ha
MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHUs, IpaBuia MpeoOpa3oBaHUsS  ypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JIuHeHOEe ypaBHEHHE C OJTHOM NIEPEMEHHON, YUCIIO KOPHEHN JINHEMHOIO YPaBHEHUS,
pelieHre TMHENHbIX ypaBHeHU. COoCTaBlIeHHE YpaBHEHU MO YCIOBUIO 3a/1aun. Penienne
TEKCTOBBIX 3a/1a4 C [IOMOILBI YPABHEHUM.

JIuneitHoe ypaBHEHHUE C JIByMs MepeMeHHbIMU U ero Trpaduk. Cucrema IBYyX
JIMHENHBIX ypaBHEHUH C ABYMs MepeMeHHbIMU. PellieHne cucteM ypaBHEHUN CIOCOOOM
MOACTAaHOBKU. [[puMepsI pelieHns TEKCTOBBIX 33/1a4 C IOMOIIBI0 CUCTEM YPABHEHHUIA.

DyHKUNHA

Koopaunara Touku Ha npsiMoi. YncnoBble MPOMEKYTKH. PaccTossHrE MeXy IBYyMs
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcrucca U opArHaATa TOYKU Ha
KOOpIUHATHOW TuIockocTh. [lpumepsr rpadukoB, 3amaHHBIX (opmynamu. UYUteHue



rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue Qynkuuu. I'paduk ¢ynxmuu. CpoiicTBa
¢bynkuuii. Jlunelinas ¢yskuus, e€ rpaduk. I'padux dbynkmmm Yy = |X|. I'padugeckoe
pELICHNE JTMHEWUHBIX YPABHEHU U CUCTEM JIMHEHUHBIX YPABHEHU.

8 kuace

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 yucna. [lonsitue o0 uppanuoHanbHOM uKciie. JlecsiTuuHbie
npUOIMKEHUS! UppAIIMOHANIbHBIX yKcesl. CBONCTBA apu(PMeTHUEeCKIX KBaIpaTHBIX KOPHEH
U HUX TMpUMEHEHHWE K TMpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUM W BBIYHCIICHUSIM.
JleNCTBUTENIBLHBIC YHCIIA.

Crenensp ¢ nenpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJiredOpanvecKue BbIPAKEHUs

KBagpatHbIil TpEXWIEH, pa3oKEeHUE KBaAPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO anredOpamyeckoi apodu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHUE anreOpandeckux apooei. PanroHanbHble BBIpaKEHUS
U UX MpeoOpa3oBaHUe.

YpaBHeHNs U HEpaBeHCTBA

KBanpaTtHoe ypaBHeHue, (hopMyIia KOpHEH KBaJipaTHOTo ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUM, CBOASIIMXCSA K JIMHEHHBIM U KBajpaTHbIM. [IpocTeitme npoOHO-
palMOHAJIbHBIE YPABHEHHSI.

I'paduueckass uHTEpHpeTaIsi ypaBHEHUH C JABYMsI TEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPABHEHUI C AByMs nepeMeHHbIMU. [[pruMepsbl perieHnsi CUCTEM HEIMHENHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a1a4 aare0panyeckuM CrocoooM.

UucnoBble HEpaBEHCTBA M HMX CBoMcTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHMIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NepeMeHHON. CHCTeMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢ynkuuu. OO6nacTh ONpeAesieHUs W MHOXKECTBO 3HAUYeHHM (QYyHKIUU.
CniocoObl 3a1anus PyHKIUH.

I'padux dpynknuu. Yrenue cBoicTB GyHkimu no e€ rpaduky. [Ipumeps! rpaduxos
GyHKIU, OTpaXkaronX peajbHble TPOLECCHI.

@OyHKIMH, ONUCHIBAIOLINE MPSIMYIO U OOpPaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. @yskmun Y = X2, y = X3, Y = VX, y=|x|. [padudeckoe pelienne ypaBHeHHMit
Y CUCTEM YPaBHEHH.

9 kiace

Yuciia ¥ BIYUCTCHUS

PannoHanpHble 4HMCa, UppalMOHAJIbHBIE 4YHUCIA, KOHEYHbIE W OECKOHEUHbIE
JEeCATUYHbIE ApOoOU. MHOXKECTBO JEUCTBUTENBbHBIX YUCEN, IEUCTBUTENIbHBIE YMCa KaK
OECKOHEYHbIE JECATHYHbIE ApoOu. B3aWMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IIPSAMOU.

CpaBHeHHEe  JIEHCTBUTENBHBIX  4YHCeN,  apu(MeTHUYeCKHue  JEHCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.



Pa3mepsl 00bEKTOB OKPYKAOLIEr0 MUPA, IJIUTENBHOCTD IPOLIECCOB B OKPYKAIOIEM
MHpE.

[TpubOnkEHHOE 3HAYEHNE BEIMYMHBI, TOYHOCTD MPUOIHKEeHN. OKpYIJIEHHE YnCET.
[Ipukuaka 1 OLEHKA PE3yNbTATOB BBIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K KBaJAPaTHBIM.
bukBagpatHoe ypaBHeHue. I[Ipumepbl pemieHUs ypaBHEHUNM TPETbEM W YETBEPTOMU
CTENIEHEHN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-pallMOHAIbHBIX ypaBHEHUH. PerieHne TEKCTOBBIX —3ajaay
aredpan4eckuM METO/I0M.

VYpaBHeHHE ¢ IByMs IEpEMEHHBIMU U €ro Tpaduk. Perenne cucrem AByX JIMHEHHBIX
YPaBHEHMH C IBYMsI IEPEMEHHBIMU. PellieHne cucTem IByX YpaBHEHUN, OTHO U3 KOTOPBIX
JUHEWHOoe, a Apyroe — BTOpoil cremeHu. ['paduyeckas UHTEpPIpETALUS CHCTEMBI
YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM. Penienue cucreM JIMHENHBIX
HEpPaBeHCTB ¢ OJHOM mnepeMmeHHO. KaanpatHble HepaBeHcTBa. ['paduueckas
MHTEpIIpETalsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopauHATHl BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH 11apadoIbl.

I'padukn pyuxumit: y = kx, y =kx + b, y = k/x, y = x3, y =X, y = |X| i ux cBoiicTsa.

YucioBbIe N0CJI€10BATEILHOCTH U IPOrPecCum

[loHATHE  YMCIOBOM  MOCIEAOBATEIBHOCTH.  3aJaHHE  ITOCIEAOBATEIBHOCTH
peKyppeHTHOH dopmynoi u popmymoil N-ro uieHa.

Apudmernueckass u reoMerpuueckas nporpeccud. @Dopmynbl  N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N UJICHOB.

N300paxkeHne 4WieHOB apu(PMETHIECKON U T€OMETPUUYECKON MPOrpecCcuil TOUKaMH Ha
KOOPAWHATHOM IJIIOCKOCTH. JINHENHBIN M SKCTOHEHIUAIBHBIA POCT. CII0KHBIE MPOLEHTHI.

Ilpeomemuole pezyromamol yuebHO20 Kypca

[IpeameTHBIC pe3yabTAaThl OCBOEHUS MPOTPAMMbI Y4€OHOTO Kypca K KOHITY OOy4eHHS
B 7 Kj1acce:

Yuciaa v BIYUCICHUSA

BrInonHsTh, coueTast yCTHbIE U TUChbMEHHBIE TPUEMBI, apuPMETHIECKUE ACHUCTBUS C
parMoHAIbHBIMUA YUCITAMH.

HaxonuTh 3Ha4eHHSI YUCIIOBBIX BRIPAKEHUH, TIPUMEHITH pa3HOOOpa3HbIE CIIOCOOHI U
MPUEMBI BBIYHUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKCHHH, COIEp)KAINX OOBIKHOBCHHBIC M
JECATUYHBIE JPOOH.

[lepexomuTs OT oaHOM (opmMBI 3amucu 4Yucen K Apyroid (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B
OECKOHEYHYIO JIECATUYHYIO APOOH).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIILHBIE YHCTIA.



OKpyTasTh yucna.

BpINONMHATE NPUKUAKY M OLEHKY pe3yJbTara BBIYMCICHHWM, OLEHKY 3HAa4eHUU
YUCJIOBBIX BBIPAKCHHWU. BBINONHATE JEUCTBUSA CO CTEHNEHSAMH C HaTypaJlbHBIMH
ITOKA3aTEeIIMHU.

[IprMeHATh NPU3HAKYU IETUMOCTH, PA3JI0KEHUE HA MHOYKUATEIIN HATYPAJIbHBIX YHCEIL.

Pemate nNpakTUKO-OpUEHTHPOBAHHBIEC 3a/1a4M, CBS3AHHBIC C OTHOILIEHUEM BEJIMYUH,
IPONOPLMOHAIBHOCTBIO BEJINUNH, ITPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHHUS
3aJ1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

AJireOpandecKue BbIPaKeHUsA

Hcnonp30BaTh anreOpandeckyr0 TEPMHUHOJIOTHI0 M CHUMBOJMKY, IPUMEHATH €€ B
IPOLIECCE OCBOEHMSI YUeOHOr0 MaTepHuaia.

Haxomute 3HaueHHs OyKBEHHBIX BBIPDAKEHUN TIpU 3aJaHHBIX 3HAUYECHUAX
IIEPEMEHHBIX.

BoInonHATe npeoOpa3oBaHUsl 1EJIOT0 BBIPAXKEHHST B MHOTOYJIEH NPHUBEACHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITHEM CKOOOK.

BrINOMHATE yMHOXKEHNE OJHOYWIEHA HA MHOTOYJIEH U MHOTIOYIEHAa HA MHOTOYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymeCcTBIATh Pa3ioKEHUE MHOTOUYJIEHOB Ha MHOKHUTENIN C IMOMOIIBIO BEIHECEHMS
32 CKOOKHM OOIIEro MHOXHTENs, TPYNIUPOBKH CJaraéMblx, MNPUMEHEHHUS (HOpMyIl
COKpAIEHHOI'O YMHOKEHHS.

[IpumensTh npeoOpazoBaHUS MHOTOWJIEHOB JJIsi PEIICHUs Pa3IUYHbIX 337ad U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C  HATypalbHBIMU  IIOKA3aTEIsIMM UL
peoOpa3oBaHus BEIPAXKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHelHBIE ypaBHEHNS ¢ OJJTHOM MEPEMEHHOM, IPUMEHSS IPaBUJIa MEPEXOaA
OT UCXOJAHOTO YPABHEHUS K PABHOCWIBHOMY €MYy. [IpoBEpATH, ABISETCS JIM YUCIO KOPHEM
YpaBHEHHS.

[TpumensaTh rpadryecKre METO bl TPU PEILICHUN JINHEWHBIX YPABHEHHUM U UX CUCTEM.

[TogOupaTe npuMepsl Nap YKUCe, ABISIOIIMXCA PEIICHUEM JIMHEWHOTO YPaBHEHUS C
IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpadUK JMHEWHOIO YpaBHEHMSI C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH PUMEPDI PELICHUS YPABHEHMSL.

Pewmars cucrtemsl 1ByX JIMHEMHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU, B TOM YHUCJIE
rpaguyecku.

CocCTaBIsATh U pelaTh JUHEHHOE YPABHEHHUE UM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCJIOBHIO 3a71a4¥, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M I1OJTy4YECHHBIN
pe3yabTar.

DyHKUNHA

N3obpaxkath Ha KOOPAMHATHOW TPSMOM TOYKHU, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATh YMCIIOBBIE NPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OtMeuaTs B KOOPJAMHATHOW TJIOCKOCTH TOYKH MO 33JaHHBIM KOOPJIWHATAM, CTPOUTH
rpaduku TuHENHbIX GyHKUUA. CTpouTh rpaduk GyHKUIUU Y = [X|.



OnuceiBaTh C MOMOIIBI0 (QYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEITUYMHAMM:
CKOpPOCTb, BpEMs, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTbH, IPOW3BOAUTEIBHOCTD,
BpeMmsi, 00bEM padOTHI.

Haxoauts 3HaueHne GyHKINH 110 3HAYCHUIO €€ apTyMEeHTa.

[Tonnmats rpaduueckuii ciocoO MpeacTaBIeHUs U aHAIU3a HHPOPMAIH, U3BJICKATh
U MHTEPIPETUPOBATH MH(OPMALIMIO U3 IPa(UKOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN.

[IpeameTHBIE pe3yIbTAThl OCBOEHUS IPOrPAMMbI y4€OHOTO Kypca K KOHITY OOy4eHUs
B 8 KJacce:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYAJIbHBIE IPEACTABIECHUS O MHOKECTBE JICMCTBUTEIIBHBIX YNCEIT TS
CpaBHEHUS, OKPYTJICHUS W BBIUMCICHUHN, N300pakaTh EHCTBUTEIbHBIC YUCIIAa TOYKAMHU Ha
KOOPAUHATHOM IIPSAMOM.

[IpumMeHsTh OHATHE ApUPMETUUESCKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBA/IPATHbHIC
KOpPHHU, HCIOJIb3ys TMPU HEOOXOAUMOCTH KaJbKYJSTOP, BBINOIHATH MpeoOpa3oBaHus
BBIPAXKEHUM, COJEPKAIINX KBAJIpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3aniucu OOJIBIIMX U MaJIbIX YUCEN C TOMOIIBIO JECATUYHBIX ApOoOeH 1
crenenei uncina 10.

AJire0panvecKue BbIPAKEHUSs

[IpuMeHATh MOHSATUE CTETICHH C IEJIbIM MOKa3aTesIeM, BBITIOJIHATh MPeoOpa3oBaHUs
BBIPAXKEHU, COAEPKAIINX CTENEHU C LEIbIM OKA3aTEIEM.

BbBINONMHATE TOXAECTBEHHBIE MPEe0Opa3OBaHMsS PAllMOHATBHBIX BBIPAKEHUN Ha
OCHOBE NMPaBUJI ACHUCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOosimMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTe mpeoOpa3oBaHUs BBIPAXKEHUM ISl PEIICHUS] Pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHEHBIE, KBaJpaTHbIC YpPaBHEHHUS U PpAIMOHAIbHBIC YpPaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTH MpoCTEHIINE HUCCIIETOBAHUS YPABHEHHM M CHCTEM YpPAaBHEHUW, B TOM
YuCcjie C TNPUMEHEHHEM TIpapUUecKuX TMpeACTaBiIeHUN (yCTaHABIUBAaTh, HMEET JU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUsI, €CITU UMEET, TO CKOJIBKO, U MPOYee).

[TepexoauTh OT CIOBECHON (POPMYIUPOBKH 3a/1auu K €€ anreOpandecko MOAeNu C
MIOMONIBI0 COCTaBIICHUSI YPAaBHEHUS WJIM CUCTEMbl YpPAaBHEHUN, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJTYyYEHHBIA PE3yJIbTar.

[IprMeHsATh CBOWCTBA YHMCIOBBIX HEPABEHCTB ISl CPaBHEHHMSI, OLIEHKH, peIlaTh
JUHCHHBIC HEPABEHCTBA C OJHON NEPEMEHHOW W WX CHCTEMBI, JaBaTh rpadHUecKyro
WJUTIOCTPALUI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[TonumaTe ¥ UCHOIB30BaTh (PYHKIMOHAIBHBIE TOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHHUS ), OTIPEICTIATh 3HAaUCHUE (PYHKITUU IO 3HAUCHHUIO apTyMEHTA,
onpenensaTh CBOMCTBA (YHKLMHU 110 €€ TpaduKy.

Crtpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = kIX, y = X2,y =x3,y = |X|, y = VX, OIHCBIBATb CBOHCTBA YHCIIOBOI (DYHKIIHH 1O
e€ rpaduxky.



[IpenMeTHBIC pe3yabTaTHl OCBOCHHS TPOrPaMMBbI yU€OHOTO Kypca K KOHILY 00y4YeHUS
B 9 Kiacce:

Yucia 4 BbIYHCIEHUS

CpaBHMBATh U YIIOPSII0YMBATH PAIMOHAIIBHBIE U UPPAIlMOHAIbHBIC YHCIIA.

Boinonsate apudmMeruyeckre IEHCTBUS C palMOHAIBHBIMU YHCIAMHU, COYETas
YCTHBIE ¥ MUCbMEHHBIE TPUEMBI, BBITIOTHATH BEIUUCIECHUS C UPPALIMOHATILHBIMU YU CIaMHU.

Haxonuth 3HayeHHWs cTeneHed ¢ LEeIbIMH MOKa3aTelsiMA U KOpPHEW, BBIYUCISTH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

OKpyTIsTh IEUCTBUTENbHBIC YHCIIA, BHITOIHITH IPUKUJIKY pE3yJIbTaTa BEIUUCICHUH,
OILICHKY YMCJIOBBIX BBIPAYKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeliHble W KBaJpaTHbIC ypaBHEHUS, YPaBHEHUS, CBOJAIIUECS K HUM,
npocTeiiimre ApoOHO-pallnOHATFHBIE YPABHEHUS.

Pematp cuctemsl ABYX JHMHEHHBIX YpaBHEHHH C ABYMSI TIEPEMEHHBIMH M CHCTEMBI
JBYX ypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHE HE SBISETCS JINHEHHBIM.

Pematp TekcTOBbIE 3a1a4yn anreOpandecKuM CIOCOOOM C MOMOIIBI0 COCTABICHUS
ypaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpocTeliINe UCCIETOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHHH, B TOM
YyuCcjie€ C TNPUMEHEHHEM TIpapUUecKuX MpeACTaBICHUN (yCTaHABIMBATh, HUMEET JIH
ypaBHEHUE WIN CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemate nuHeliHbIe HEPaBEHCTBA, KBAJPAaTHBIC HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB Ha YHCIOBOW MPSIMOM, 3alIMChIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarb cucrteMbl JUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aMTUCBHIBATh PEIICHNE C TIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

DOYyHKIUU

PacrioznaBate  (QyHKIMM  HW3ydyeHHBIX BUAOB. [loka3piBaTh CXEMaTUYECKU
pacIoyioKeHUEe Ha KOOPAMHATHOMN TUIOCKOCTH TpadukoB GyHKIwmit Buma: y = kX, y = kX +
b,y =kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHil
K02 (PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctrpouth u wu300pakaTh CXEMaTHYECKH Tpaduku KBaJAPaTUYHBIX (DYyHKIIHH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH MO UX Tpadukam.

Pacnio3naBath kBagpatuuHyro GYHKIOUIO 10 (opmylie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKIMHN U3 peaibHOM KU3HU, (DU3UKH, TEOMETPHUH.

YucaoBble NOCI€10BATEIBLHOCTH H IPOrPeccUumt

Pacro3naBaTh apupMETHUECKYI0O M TEOMETPUYECKYIO0 MPOTPECCHU TMPH Pa3HBIX
cnoco0ax 3aJaHusl.

BBITIOTHATE BBIYMCIIEHUS ¢ UCTIOIB30BaHUEM (HOPMYIT N-TO WieHa apupMETHIECKON
Y T€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBLIX N YWICHOB.

N300paxaTh 4IeHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPMHATHOMN TIIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHCIOBBIMU IOCIIEOBATENHLHOCTSAMU, B TOM YHCIIE
3aJla4uM U3 peaNbHOM KU3HH (C UCTOIb30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOIOTUM).



PaGouas nporpamma yueonoro kypca '"I'eomerpus' B 7-9 Kiaccax
y Yy

lloacnhumenvhas 3anucka

['eoMeTpust KaK OAWMH W3 OCHOBHBIX PA3/IEJIOB IIKOJIBHOW MATEMATHUKH, UMEIOLINN
CBOEH IIeNIbl0 00€CTeUnTh M3YYEHUE CBOMCTB M pa3MepoB (GUTYp, MX OTHOIIECHUU U
B3aMMHOE PACIIOJIOKEHUE, OIMPAETCS HA JJOTUYECKYIO, I0KA3aTENIbHYIO JUHUIO. LIeHHOCTh
U3Y4YEeHHUS] TEOMETPUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHUs 3aKIJIIOYAETCS B TOM,
YTO OOYyYaloluicsl YYUTCS MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIECHUS, CTPOUTh
JOTUYECKNE YMO3AKIIOUEHUS, JIOKa3blBaThb WCTUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJMUTH PACCYXKICHHUS "OT MNPOTUBHOTO", OTIMYATh
CBOMCTBa OT NMPU3HAKOB, GOPMYIUPOBATH OOPATHHIE YTBEPIKICHUS.

[lenbro M3y4YeHUs] TEOMETPUM SIBISICTCS MCIOJIb30BaHHE €€ KaK MHCTPYMEHTa MpHU
pEelIEHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B PEaibHOM
Ku3HU. OOydaronuicsi JOMKEH HAay4YUThCS OINPENETsTh TeOMETPUUYECKYyro Gurypy,
OMUCHIBATh CJIOBAMU YEPTEXK WM PUCYHOK, HAWTHU IUIOMIAJL 3€MEJIbHOIO Yy4YacTKa,
paccuuTath HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO KaOessh Wih TpeOyembie pa3Mephl
rapaxa a1 aBromoows. [Ipu permenun 3aga4 NpakTHYECKOro Xapakrepa 00yJdaronuics
YUHUTCSI CTPOUTh MAaTEMATUYECKUE MOJICIIH PEATIbHBIX KU3HEHHBIX CUTYaIlUi, IPOBOIUTH
BBIYMCIICHUS Y OLICHUBATD MMOJTYyYECHHBIN pE3yJIbTaT.

BaxxHo mnomu€pkuBarh CBS3M TEOMETPUM C JPYTUMHU Y4YEOHBIMH MpeaMETaMH,
MOTHUBUPOBATh MCIOJB30BaTh OIpPEACIICHUS T'E€OMETPUYECKUX (UTYp U TIOHSTHH,
JIEMOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX YMEHUM B (PU3MKE U TEXHUKE. DTU CBSI3U
HauOosiee sipko BUAHBI B Temax "Bekrtopsl", "Tpuronomerpuueckue COOTHOIICHUS",
"Metoa koopaunat" u "Teopema [1udaropa".

VYuebnbiit kypc "l'eomerpus" BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3ieibl
coaepxkanus: "['eomerpudeckue Gurypsl u ux cpoiictea", "M3mepeHne reoMeTpUIECKUX
BenuuH", "JlekapToBel KoopaMHAThl Ha TUIockocTH', "Bektopsl", "JIBukeHUs
mockoctu", "TIpeoOpazoBanus mogoodus".

OO61iee 4yncIo 4acoB, OTBEECHHBIX Jisl U3y4yeHus ydeOHoro kypca "I'eomerpus”, -
204 4gaca: B 7 xyiacce - 68 gacoB (2 yaca B Hefeni0), B 8 kiacce - 68 yacoB (2 yaca B
HeJneno), B 9 kitacce - 68 yacoB (2 yaca B HEJICITIO).

Cooepoicanue yuebHo20 Kypca

7 kiaace

HauvanbHble nonstus reomerpun. Touka, psmasi, OTpe30K, Jy4d. YToJ. Buasl yrios.
BeprukaneHbele U cMmexHble yriabl. buccexrtpuca yria. JlomaHas, MHOTIOYIOJIbHUK.
[TapajuiennbHOCTH U NEPIEHAUKYIAPHOCTD IPSAMBIX.

CummMmetrpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOM cuMMeTpuu. [Ipumepsl
CUMMETPUHU B OKPYKAIOLIEM MUpE.

OCHOBHBIE TTOCTPOEHHS C MTOMOIIBIO UUPKYJISA U JUHEWKU. TpeyrospHUK. BeicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUM TPEyTroIbHUKHA. HepaBeHCTBO TpeyroibHUKA.



CBoiicTBa ¥ TpU3HAKK PABHOOENPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa M NpPHU3HAKA NapAJUIENbHBIX MNpsAMbIX. CyMMa YIJIOB TpPEYroJIbHHKA.
Breninue yriel TpeyroibHuKAa.

[IpsmoyronbHblid  TpeyroibHUK.  CBOWCTBO ~ Me€OuaHbl  MNPSAMOYTOJIBHOIO
TPEYrOJIbHUKA, INPOBEACHHOW K rurnoreHys3e. I[Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTOabHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpHM: HEPABEHCTBO TPEYTOJIBHMKA, HEPAaBEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yIJile U OOJIbIIEH CTOPOHE TpeyroibHUKaA. [lepneHnukysp
Y HaKJIOHHAsL.

I'eomerpuyeckoe MecTo Touek. buccexkrpuca yria u cepeiMHHbIN EPIEHIUKYIISIP K
OTpe3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTb U KpYI, XOpJla U JUaMeTp, UX CBOKCTBa. B3anMHOE pacrnoiiokeHue
OKPYXHOCTH U ITpsiMoil. KacarenpHas 1 cexyias K OKpy>KHOCTH. OKPYKHOCTb, BIIUCAaHHAS
B yroJl. BnucanHas u onvcaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 kiace

UYetpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBOMCTBA. YacTHBIE Cilyyan
napauiesorpaMmMoB  (IIpsIMOYTOJIBHUK, poMO, KBajapaT), WX MPU3HAKA M CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamenus, €€ CBOWCTBa U NMpU3HAKU. [IpsiMmoyroyibHast Tpanemnus.

Meron yaBoenusa meauansbl. LlentpanbHas cummetpusi. Teopema Daneca u Teopema
O MPOIMOPIMOHATBHBIX OTPE3KaX.

CpenHue JTMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[logoOue TpeyronbHUKOB, KodpduuueHnt mnonobus. [Ipusnaku nomoOus
TpeyroabHUKOB. [[puMeHeHue noao0us npu penieHuy NPakKTUIECKUX 3a7ad.

CpoiicTBa miomaaeil reoMerpudeckux Guryp. DopMynbl anai  IUIOULIAAM
TPEYroJIbHUKA, MapajuieorpamMmma, pomoa u tpanetunu. OTHOLIEHUE IUIOMIaIel OT0OHBIX
duryp.

Brluucnenue mioiaaei TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema ITudaropa. Ilpumenenne Teopemsl [udaropa npu penieHun NpakTHUYECKUX
3ajad.

Cunyc, KOCUHYC, TAHT€HC OCTPOT0 yria NpsSMOYTOJIbHOIO TpeyrojibHUKAa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOX1eCTBO. TpuroHomerpuyeckue Gpyukiuu yrios B 30, 45 u 60°.

BrincanHble 1 HEHTpAJIBHBIE YIUIBL, YTOJ MEXKIY KACATEIIbHOU U XOPAOM. Y TJIbI MEXIY
XOpJlaMl M CEKylIMMH. BriucaHHblE M ONHUCAHHBIE YETHIPEXYTOJbHUKHU. B3auMHoe
pacIiojoKeHue IByX oKpykHocTel. Kacanue okpyxHocreid. O0Iue KacaTebHbIEC K IBYM
OKPY>KHOCTSIM.

9 kJacc

Cunyc, xocunyc, TanredHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUSI.

Pewmenne TpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoOus. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.



Teopema 0 MpPOM3BENEHHH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYLINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bekrop, niuHa (MOysib) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIpaBJICHHbIC BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpaIliy Hal
BeKTOpamu. Pa3ziokeHue BEKTOpa MO JIBYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTshl
BekTOpa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, NPUMEHEHHUE I HAXOXKICHUS JJIMH U
yTJIOB.

JlekapTOBBl KOOpPAMHATHI HA IJIOCKOCTHA. YPaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOpJIMHATAX, TIEPEeceYEHUE OKPYKHOCTEM M MpsMbIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE.

[IpaBunbHbIe MHOTOYTONIBHUKH. JlmMHA OKpykHOCTU. ['pajiycHast U paguaHHas Mepa
yria, BRIYMCIECHUE JJIMH AYT OKpyx)HOocTel. [Inomane kpyra, cekropa, cerMeHra.

JIBMOKEHUST TUIOCKOCTH ® BHYTPEHHHE CHUMMETpuu ¢uryp (dJIeMeHTapHbIE
npeacraiienus). [lapamnensubiii nepenoc. [ToBopor.

lIpeomemnvle pe3ynbmamul yuebHo2o Kypca

[IpeameTHbIE pe3yIbTAaThl OCBOEHUS MPOTPAMMbl Y4€OHOTO Kypca K KOHITY OOy4eHHS
B 7 K1acce:

Pacnio3HaBaTh u3y4YeHHBIE T€OMETPUYECKHUE (PUTYPBI, OMPENECIAITh MX B3aUMHOE
pacmoioKeHue, n300pakaTb FreOMETPUUYECKUE (DUTYPHI, BHITIOIHSITH YEPTEXKHU IO YCIOBUIO
3anaun. I3MepATh JIMHEHBIC U YTJIOBBIE BEJIMYMHBIL. PemaTh 3a/1a4i Ha BEIYMCIICHUE JJTUH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyI0 OLICHKY JUHEWHBIX U YIJIOBBIX BEIWYUH IMPEIMETOB B peajibHOM
KU3HHU, pa3MEPOB MPUPOJHBIX 00HEKTOB. Pa3znuyaTh pazMepsl 3TUX 0OBEKTOB MO MOPSIKY
BEJIMYMHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCA MpU3HAKAMHM PABEHCTBA TPEYTOJIbHUKOB, UCIOIb30BATh MPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1au.

[IpoBOANTE TOTUYECKUE PACCYKICHUS C UCOJIH30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tosib30BaThHCS MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM
MEIUAaHbl, NPOBEIEHHON K THUIIOTEHY3€ IPSAMOYIOJBbHOIO TPEYTrOJbHUKA, B PELICHUU
FeOMETPUYECKUX 3a]1a4.

Onpenensars mNapauieIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPBhIE 00pa3yeT ¢ HUMH
cekyias. Onpenenars MapajieIbHOCTh IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJIHOM MPAMOM JI0 TOUEK JIPYror MPsIMOM.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[IpoBOUTH BBHIYKCIEHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHBIC 3HAUCHUS YIJIOB B
FEOMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPU NEPECECUCHUH JIBYX MapalIeIbHbIX
IPAMBIX CEKYILEH. Pemars npakTuyeckue 3a1auy Ha HaX0KJACHUE YIJI0B.

Bianets noHaTHEM reOMEeTPUYECKOr0 MECTAa TOUEK. Y METh OTIPECIsATh OUCCEKTPUCY
yIJia ¥ CEpEeIMHHBIN MEPIEHAUKYJIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.



@opMyNMpOBaTh OMNPENCIICHUS OKPYXKHOCTH M Kpyra, XOpJbl U JAuameTrpa
OKPYHOCTH, TOJIb30BaThCSl MX CBOMCTBAMH. YMEThb NPUMEHSATH 3TH CBOMCTBA IIPHU
pelIeHnY 3a1a4.

Brnaners noHsATHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ menrp. Ilonap3oBaThcsi ¢dakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHHKA
MIEPECEKAIOTCS B OJIHOM TOYKE, M O TOM, YTO CEPEAMHHBIC NTEPIEHIUKYISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagete mnoHsTHEM KacaTelbHOM K OKPY>KHOCTH, IOJIb30BaThCS TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOI0 K TOUKE KacaHuUsl.

[Tonb30BaThCS MPOCTEUIIMMU T€OMETPUYECKUMHM HEPABEHCTBAMH, IMOHMMATh HUX
MPAKTUYECKUA CMBICI.

[IpoBOANTHL OCHOBHBIE TE€OMETPUYECKUE IOCTPOCHUS C TOMOIIBIO ILHUPKYIS H
JIMHEUKH.

[IpeameTHbIE pe3yIbTaThl OCBOEHUS IPOrPaMMbl Y4EOHOI0 Kypca K KOHITY OOy4eHHs
B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, TOJIb30BATHCA UX
CBOMCTBaMH IIPU PEILIEHUN T€OMETPUYECKUX 3aa4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUEHUS] MEANAaH TPEYroJbHUKa (LIEHTpa Macc) B
pEeLIeHUH 3aa4.

Bragere moHATHMEM CpEeAHEN JIMHMM TPEYroJbHUKAa W TpalelUud, MPUMEHATh HX
CBOMCTBa IIPU pelIEHUM TeoMeTpudeckux 3anad. [lomws3oBarbes Teopemoit Paneca u
TEOPEMON O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl PELICHUS PAKTUYECKUX
3a/1ay.

[IpuMeHATh NPU3HAKU TOJI00MS TPEYTOJIBHUKOB B PELIEHUH T€OMETPUUECKUX 3a4a4.

[Tonb3oBaThesa TeopeMoit [Iudaropa ams pemeHns reOMeTpUYeCKUX U MPaAKTUYECKUX
3anay. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTUYECKHX 3a/]a4ax, CaMOCTOSATEIbHO
JeNaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

BrageTs NOHATHSIMHU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTrO yrila MpSMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU TOHATUAMU AJI PELICHUS] TPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIMU  CcIIOCOOAMH) IUIOMIAAb TPEYroJbHUKAa U  IUIOIIAIH
MHOTOYTOJIbHBIX (puUryp (mosb3ysich, i€ HEOOXOAMMO, KalbKynsaTopoM). IlpumeHsaTsb
IIOJIyY€HHBIE YMEHUS B MPAKTHUECKHX 3a/1a4ax.

BiiageTs NOHATUAMU BIIMUCAHHOIO UM LUEHTPAIBHOIO yIrila, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, YIJIax MEXAy XopJamH (CeKyIIMMHU) U YIJie MEeXIy KacaTelbHOM U
XOpAOH MPH PEIICHUN T€OMETPUUECKUX 3aaU.

Biagete MNOHATHEM ONMCAaHHOTO YETBHIPEXYIOJIbHHWKA, IIPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh NOJIyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJEIIN
TUTSE 337124 peasIbHOM dKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BEIYMCIICHUS C TPUMEHEHUEM
o100Us1 U TPUTOHOMETPUH (TI0JIb3YACH, A€ HEOOXOUMO, KATBKYJISITOPOM).



[IpeameTHBIC PEe3yIbTATHl OCBOSHUS IPOTPAMMBI yU€OHOTO Kypca K KOHITY 00ydeHUs
B 9 Kkiacce:

3HaTh TPUTOHOMETpUYECKHE (YHKIUHA OCTPBIX YIJIOB, HAXOAUTh C WX IMOMOIIBIO
pPa3IUYHBIC JJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHHUKA («PEIICHHE MPSIMOYTOJIBHBIX
TPEYTOJBHUKOBY»). HaxomuTh (¢ TOMOIIBIO KadbKYJISATOpA) IJIUHBI W YIIBI IS
HETaOJMYHBIX 3HAYCHUH.

[Tonb3oBaTbes QopMyllaMH TPUBENCHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM  JUJII  HAXOXKJEHUS COOTHOUICHUH  MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JJI HAaxXOXIEHHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh UX MPU PEHICHUU
r€OMETPUYECKUX 33]1aY.

Brnagets moHsTHSAMH TpeoOpa3oBaHUS TOMOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nmopo0HeIX (uryp. Ilomp30BaThesi CBOMCTBaMU MOA00US TPOU3BOJBHBIX (UTYP, YMEThH
BBIYHCIIATH IJTUHBI M HAXOAHUTH YTJIBI Y TOAOOHBIX Guryp. [[puMeHsITh CBOMCTBA 1101001
B IIPAKTUYECKUX 3a7a4axX. Y METh IPUBOIUTH TPUMEPHI TIOTOOHBIX (PUTYDP B OKPYKAIOIIIEM
MHpE.

[Tonb30BaTbcs TeOpeMaMH O TPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpAMU, TOHUMATh MUX T€OMETPUUYECKUN U (U3UYECKUN CMBICI,
MIPUMEHSTh UX B PEHICHUU T€OMETPUUECKUX U (pu3ndeckux 3aaad. [IpumeHsTs ckansapHoe
MIPOU3BEJICHNE BEKTOPOB JIJIsi HAXOXKEHUS JUIUH U YTJIOB.

[Tonb30BaThCd METOJOM KOOPJWHAT HAa IJIOCKOCTH, MPUMEHATH €r0 B PEHICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Branets MOHATUSIMU MPABUIBLHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH, JJTUHBI
JIYyTH OKPYXXHOCTH W PaJWaHHOW MEpPHI yIjia, YMETh BBIUMCIATH IUIOMIAAL Kpyra W €ro
gacTeil. [[puMeHsITh MoTydyeHHbIE YMEHHSI B MPAKTHYECKUX 3a/1a49ax.

Haxonuth ocu (WM EHTPBI) CAMMETPUH (PHUTYp, MPUMEHSITh JBMKEHUS TUIOCKOCTH
B IIPOCTEUILNX CIyYasX.

[IpuMeHATh TOJTy9eHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTHh MaTEMaTHYECKHE MOJCIN
TUTSI 337129 peaJTbHOM KU3HH U TIPOBOUTH COOTBETCTBYIOIIHE BEIYUCIICHUS C TPUMEHECHUEM
nojo0uss U TPUTOHOMETpUYECKUX  (PyHKIM  (TONb3ysich, T/A€ HE0OXO0JIUMO,
KaJIBKYJISITOPOM).

Pabouasi nporpamma y4eoHoro kypca ""BepositTHocTh u cratuctuka' B 7-9
KJ1accax

llosacnumenvhas 3anucka
B coBpemenHOM 1M(GPOBOM MHPE BEPOSTHOCTh W CTATUCTHKA MPHOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKEHNN, TaK U UX POJIH B
o0pa3oBaHUM, HEOOXOAMMOM KaXJOMy 4esioBeKy. Bo3pacraer umcino mpodeccuii, npu
OBJIJICHUN KOTOPBIMU TpeOyeTcsl Xopoiiasi 6a30Basi MOATOTOBKA B 00J1aCTU BEPOSITHOCTH
U CTaTUCTHKH, TaKas MOATOTOBKA BayKHA JJISl POJIOJDKEHUS 00pa30BaHUs U ISl YCIEIIHOM
poeCCUOHATTEHON Kaphephl.



Kaxaplii yenoBeK MOCTOSHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIIUXCS Y HETO
TaHHBIX. A 1711 000CHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSIX HEJOCTATKA UITH U30BITKA
nH(OpMaIMU HEOOXOAMMO B TOM YHCJIE XOPOIIOo CHOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBILIUICHHE.

HiMeHHO T03TOMY OCTpO BCTaia HEOOXOIUMOCTh COPMHUPOBATH Yy OOyUaAIOIIUXCS
(YyHKIMOHAJIBHYIO TPAMOTHOCTh, BKIJIIOYAIONIYI0O B ce0si B KaueCTBE HEOTHEMJIEMOM
COCTABJISIIOLIEH YMEHHE BOCIPUHUMATh MU KPUTHUECKH AHAIM3UPOBATH MH(POPMAIIUIO,
NPE/ICTaBIICHHYIO B Pa3MyHbIX (OopMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peanbHBIX MPOLECCOB WU 3aBUCHUMOCTEHN, IMPOU3BOAUTH NPOCTEUIINE BEPOSITHOCTHBIE
PACUETHI.

3HaKOMCTBO B Y4YE€OHOM Kypce C OCHOBHBIMU MpUHIMIIAMU cOOpa, aHaiM3a |
Ipe/ICTaBIICHUS JaHHBIX U3 PA3IUYHBIX cep )KU3HU OOLIECTBA U TOCYAapCTBa MPUOOIIAET
oOydaronuxcsi K OOILIECTBEHHbIM HHTEpecaM. M3ydeHue OCHOB KOMOMHATOPUKH
pa3BUBAET HAaBBIKM OpraHU3alMU Nepedopa U MOoJACUYETA YMCIIa BAPUAHTOB, B TOM YHCIIE B
MPUKIAAHBIX 337a4ax. 3HAKOMCTBO C OCHOBaMH T€OPHH I'padoB CO3TaET MATEMATHUYECKUI
bynaamenT i GOpMHPOBAHUS KOMIETEHIMI B 001acT MHPOPMATUKU U LU(PPOBBIX
TexHoJorui. [Ipu u3yuyeHun CTaTUCTUKUA U BEPOSTHOCTU OOOTAIIAOTCS MPEACTaBICHUS
oOyJaronMxcsi O COBPEMEHHOM KapTMHE MUpa M METOJaX €ro HCCJIeI0BaHMS,
dbopMupyeTCsi TMOHMMAHUE POJM CTATUCTUKA KaK HCTOYHHMKA COIMAIBHO 3HAYUMOM
MH(OpMAIUU U 3aKJIaJILIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIITUICHHUS.

B cooTBeTcTBUU ¢ JaHHBIMH LEISMH B CTPYKType MPOrpaMMbl Y4EeOHOTO Kypca
"BeposiTHOCTh M CTaTUCTUKA" OCHOBHOTO 00I1IeT0 00pa30BaHUS BBIIEICHBI CIEIYIONINE
CoZIepKaTelIbHO-MeToInueckue JHUM: "l[IpencraBiieHHe MaHHBIX W ONHCATENbHAas
cratuctuka", "BepostHocTh", "DmemeHThl kKomOWHaTOpuWKH"', "BBeneHue B Teopuro
rpados".

Conepxanue nuauu "l[IpencraBieHre TaHHBIX U ONUCATEIbHAS CTATUCTUKA' CITYKUT
OCHOBOM Juisi (OpPMHUpPOBaHUS HABBIKOB palbOThl ¢ HUH(OpManuei: OT YTEHUS U
WHTEpIpeTauy nH(GopMaIum, mpecTaBIeHHON B TabMMIIAX, HA JUarpaMMax u rpadukax,
1o cOopa, MPEACTaBICHUS W aHajlu3a JaHHBIX C MCIOJb30BAHUEM CTAaTUCTUUYECKUX
XapaKTEpPUCTHK CpPeAHUX M paccenBaHus. Pabotas ¢ naHHbIMH, oOydarouiuecs ydarcs
CUUTHIBATh U MHTEPIPETUPOBATH JaHHBIC, BHIJIBUTAaTh, apIYMEHTUPOBATh U KPUTUKOBATh
MPOCTEUIIINE TUTIOTE3bI, PAa3MBIILIATH HAJ (DAKTOPAMHU, BHI3BIBAIOIIUMU U3MEHYUBOCTD, U
OIICHUBATh UX BJIMSHUE HA pacCMaTPUBAEMbIE BEJIMUUHBI U MPOLECCHI.

NaTyuTNBHOE NpEACTaBIEHHE O CIYyYalHOM W3MEHYHUBOCTH, MCCIEIOBAaHHUE
3aKOHOMEPHOCTEW WU TEHACHUHUM CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW ISl U3YYCHMS
TEOpPUU BEPOSITHOCTEN. bosbIIoe 3HAYEHNE UMEIOT MPAKTUYECKUE 3a/IaHHs], B YACTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MPaBIOMOI00MS CIy4alHOTO COOBITHS.
[Ipu u3zyyeHun yuyeOHOro Kypca o0ydaromuecs: 3HaKOMSTCSI C MPOCTEHIIMMHU METOJIaMU
BBIYMCJICHUSI BEPOSITHOCTEH B CIyYallHBIX OSKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIONIMMU CTaBUTh U
pemath OoJsiee CIOXHbIE 3a1aun. B yueOHbI Kypc BXOAST HauajJbHbIE MPEACTABICHUS O
CIIy4yalHbIX BEJIMYMHAX U UX YHCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCA 3HAKOMCTBO OOy4YaroIMuXcs C
MHOKECTBAMU M OCHOBHBIMHU OIEpalUsIMU HaJl MHOXECTBAMH, pPacCMaTpUBAIOTCA



IpUMEPBHl NPUMEHEHHsI I PELICHHs 3a7a4, a TakKe HCIOJIb30BAHUS B JIPYTUX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeAMETaXx.

B 7-9 knaccax usydaercs y4eOHbI Kypc "BeposaTHOCTbh U CTaTUCTHKA", B KOTOPBIi
BXxoaiaT  paznensl: "llpencraBneHue  aHHBIX M ONKCATeNbHAas  CTaTUCTHKA",
"BepositHocTh", "OneMenTsl KoMOMHaTOpUKK", "BBenenue B Teopuio rpados".

OO61iee yuciIo 4acoB, OTBEACHHBIX I U3y4YeHHUs] yueOHOro kypca "BeposaTHocTh U
cratuctuka", - 102 gaca: B 7 knacce - 34 gaca (1 gac B Heneno), B 8 kiacce - 34 gaca (1
yac B HeJlelo), B 9 kiacce - 34 vaca (1 yac B Heneno).

Cooeporcanue yuebHo20 Kypca

7 kJacc

[IpeacraBienne JaHHBIX B BUJE TaOIUL, 1Uarpamm, rpaukoB. 3anoJHeHue Tadaul,
YTEHHWE W TMOCTPOEHUE Auarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBhIX). UTeHue
rpa@uKoOB pealibHbIX MpoIeccoB. M3BnedeHne MHPOPMALMUKU W3 IUAarpaMMm U TaOJIuIl,
MCIIOJIb30BAaHUE U MHTEPIIPETAlUs JaHHBIX.

OnucarenpHas CTAaTUCTHKA: cpeaHee apupMeTHUecKoe, MeauaHa, pa3Max,
HauOoJIbIlIee U HAUMEHbIIIEE 3HaUE€HUsI Habopa YnCIOBbIX NaHHBIX. [IpumMeps! ciayuyaiiHon
U3MEHYHMBOCTH.

CnyyailHblll SKCIEPUMEHT (OIIBIT) U ciyyaiiHOe coObITHE. BEposATHOCTH U YacToTa.
Posib MasioBEpOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJAE U B OOIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepumnHa, pedpo. Crenenb BepmuHbL. Yuciao pédep u cymmapHasi CTEIECHb
BepiuH. [IpeacraBnenue o cBszHoctu rpada. llenu u nuknsl. [yt B rpadax. O6xon
rpada (sinepoB nyth). [Ipencrapnenue o0 opueHTHpOBaHHOM Tpade. Pemenue 3anay c
MOMOIIBI0 TpadoB.

8 kuace

[IpencraBnenue naHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXECTBO. Onepanun HaJ MHOXECTBaAMHU:
oObeuHEHue, TepecedeHue, nomnoiHeHue. CBOWCTBAa orepanuid HaJl MHOXKECTBAMH:
[IEPEMECTUTEIBHOE, COUETATEIbHOE, PACIPEAECIUTEIBHOE, BKIOUeHUA. Vcnonbp3oBanue
rpaduuecKoro MpeacTaBICHUsI MHOXKECTB JJIS OTIUCAHUSI PEATTBHBIX TIPOIIECCOB U SIBJICHU,
[IpU PELICHUM 3a1a4.

N3mepenue paccenBanus JaHHBIX. Jlucrepcuss W CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciaydailHoro omnbita. Ciydaiinble coObiTHs. BepositHoCTH
coObITUM. ONBITEI ¢ PaBHOBO3MOXXHBIMH DJIEMEHTApHBIMH COOBITHSMU. CirydailHbIi
BbIOOP. CBsA3b MEXKIYy MaJIOBEPOSTHBIMU M MPAKTUYECKH JTOCTOBEPHBIMU COOBITUSIMU B
MpUpOJE, OOIIECTBE U HAYKE.

HepeBo. CBoNCTBa NEpEBbEB: E€AWHCTBEHHOCTh IyTH, CYILECTBOBAHHWE BUCSYEH
BEPIINHBI, CBA3b MEXKAY YHCIOM BEpIIMH W 4YucioM pédep. [IpaBmio yMHOXKEHUS.
Pemenne 3amau ¢ momoisio rpados.



[IpotuBononoxueie coObiTud. Jnarpamma Diinepa. OObeAMHEHNE U TEpEceueHue
coopiTuii. HecoBmecTHbie coObiTHA. Dopmyrna CHOXKEHHS BEpPOSTHOCTEH. VY cCioOBHas
BepossTHOCTb. [IpaBmiio  ymHoxxkenus. HeszaBucumble coObiTus. IlpencraBnenue
DKCIIEPUMEHTA B BU/JIE iepeBa. Pemenune 3a1a4 Ha Hax0KIEHUE BEPOSITHOCTEN C TOMOIIBIO
JIepeBa CIy4aitHOTO AKCIEPUMEHTA, Juarpamm Jdiliiepa.

9 ki1ace

[IpencraBineHre JaHHBIX B BUAE TaOnull, Auarpamm, rpaukoB, WHTEpIpETaIUs
JaHHBIX. YTEeHUE U MOCTPOEHHE TAOJIUL, IUarpaMM, TpauKoB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u (axkropuan. CoueraHus M 4YHUCIO codyeTaHul. TpeyronbHUK
[Tackans. Pemenue 3aga4 ¢ UCIOIb30BaHUEM KOMOMHATOPHUKHU.

['eomerpuyeckas BeposTHOCTb. CiTydailHbIN BEIOOP TOUKHU U3 (PUTYPHI HA MNIOCKOCTH,
13 OTpEe3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex um Heyaaua. Cepusa ucnbelTaHud 10 nepBoro ycmexa. Cepust
ucnbiTanuii bepayum. BeposaTHocTu coObITHI B cepur UCTIbITaHUN bepHyiu.

CiydaiiHas BEJIMYMHA U PACIIPEIECIICHUE BEPOATHOCTEN. MaTeMaTH4eCKOe 0KUTaHUE
n aucnepcus. [IpuMepbl MaTeMaTHYECKOTO OXKHUAAHUSA KAK TEOPETHUYECKOTO CPETHETO
3HAYEHHs BEIWYMHBL. MaTeMaTH4eCKOe OKHUJAHUE U JUCIEPCHUS CIyYalHON BEJIMYUHBI
«UHCII0 YCIIEXOB B CEPUH UCIIBITAHUI bepHym».

[TonsTue o 3akone OosbUX yncen. M3mepenne BEposITHOCTEN C TOMOIIbIO YacTOT.
Poub 1 3HaueHMe 3aK0HA OOJBIIMX YHUCET B IPUPOJE U OOIIECTBE.

IIpeomemnule pezyniomamol yuebHo20 Kypca

[IpeameTHBIE pe3yIbTaThl OCBOEHUS IPOrPaMMBbl yU€OHOTO Kypca K KOHILY 00ydeHust
B 7 KJacce:

Yurtath nH(pOpMALMIO, TPEICTABICHHYIO B TA0IUIAX, HA TMarpaMMax, IpeCTaBIsATh
JaHHBIE B BUJE TaOJIUL, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE)
10 MacCHBaM 3HAYECHUM.

OnuceiBaTh U MHTEPIPETUPOBATH PEATIBHBIE YHUCIIOBBIE TaHHBIC, TPEACTABICHHbBIC B
Tabnuiax, Ha Auarpammax, rpadukax.

Hcrnons30BaTh Il ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHKU: CpPEIHEE
apudmernyeckoe, MearaHa, HauoOoJbIlIee U HAMMEHbIIIEe 3HAUCHUsI, pa3MaXx.

Nmethb npeacTaBieHue o Cy4aitHOM H3MEHYMBOCTH Ha MpUMeEpax 1eH, PU3ndecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, MMETh IPEACTABICHHE O CTATUCTUYECKON
YCTOMYHBOCTH.

[IpenmeTHbBIC Pe3ynbTaThl OCBOCHHS MPOrPAMMBI Y4EOHOTO Kypca K KOHILY O0ydeHUs
B 8 KJacce:

N3Bnekats U npeoOpa3oBbIBaTh MHGOPMAIMIO, TIPEACTABICHHYIO B BUJIE TaOJIHII,
auarpamm, rpauKoB, MPEJICTABIATh JaHHBIE B BUJIE€ Ta0JMII, JUarpamMm, rpauKoB.

OnuchiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MOKA3aTeliel: CPeAHUX 3HAUCHUIN
U Mep paccenBaHus (pa3max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).



HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHWH M YAaCTOTHI COOBITUH, B TOM YHCIE IO
pe3ynbTaTam U3MepEeHU U HAOTIOICHHM.

Haxonuth BepOSATHOCTH CIy4alHBIX COOBITUM B OIBITaX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUN, B TOM YHCIIE B OIMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath rpaduueckue MOJAEIU: JAEPEBO  CIy4alHOTO AKCIEPHUMEHTA,
JUarpaMMbl DUJepa, YuciaoBas npsmasl.

OnepupoBarh MOHATUAMH: MHOXECTBO, IIOJMHOKECTBO, BBIIIOJIHATH ONEpallMy Haj
MHOKECTBaMHU: OOBEIMHEHUE, IEPECEUYCHUE, JIONOJHEHUE, MEPEUnCHIsITh SJIEMEHTHI
MHO>KECTB, [IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonp30BaTh rpaduueckoe NpeCTaBICHUE MHOXKECTB U CBA3EH MEXy HUMU IS
OIHCaHUs MPOLIECCOB U SIBJICHUM, B TOM YHCJIE IIPU PEIICHUU 3a/1a4 U3 APYTUX y4eOHBIX
IIPEAMETOB U KypCOB.

[IpeameTHbIE pe3yIbTaThl OCBOEHUS IPOrPaMMbl Y4EOHOI0 Kypca K KOHITY OOy4eHHs
B 9 kiacce:

N3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BHJIE TAOJIHII, AUArpaMM, TpadUKOB, MPEJCTABIAThH IaHHbIC B BUJIE TaOUII,
auarpaMm, rpadukos.

Pemate 3amaur  OpraHU30BaHHBIM IEpeOOPOM  BAPUAHTOB, a TaKkKe C
UCIIOJIb30BaHWEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucaTeNbHbIE XapaKTEPUCTUKU JJIs MACCUBOB YHCIIOBBIX JAHHBIX, B
TOM YHUCJIE CPEAHUE 3HAUYCHUS U MEPBI pACCEHBAHUS.

Haxonuth 4acToThl 3HAUYEHUH W YACTOTHI COOBITHS, B TOM YHCIE TOJb3YAChH
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxoauTh BEpOSITHOCTH CITydalHbIX COOBITUN B M3YYEHHBIX OIMbBITAX, B TOM UHCIIC B
OTBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX UCIBITAHUN 10
IIEPBOrO YCIIEXA, B CEPUSIX UCIBITAHUN bepHyun.

Nmeth npeacTaBiieHUE 0 CIy4alHOW BEJIMYMHE U O PACTIPEICICHUN BEPOSTHOCTEMN.

NmeTr mpencraBiieHHE O 3aKOHE OOJBIIMX 4YHCEI KAk O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW HM3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCET B
MPUPOJIE U OOIIECTRE.

Temamuueckoe njiaHuposanue

Bo3moxHOCTB
Ne KoJu-Bo
HaumeHoBaHue pa3ieioB/TeM MCI0JIb30BAHUSI
n/n 4acoB
20P
5 kaacce (MaTemaTuka) 170
1 Harypanbhblie uncia. J[eficTBus ¢ HATypaTbHBIMH 43 https://resh.edu.ru
YHCITAMU
2 | Harmsgaast reometpust. JIMHUK Ha MIOCKOCTH 12 https://resh.edu.ru
3 | OGBIKHOBEHHBIE IPOOH 48 https://resh.edu.ru
4 | HarnsaHast reoMeTpusi. MHOTOYTOJIBHUKH 10 https://resh.edu.ru




5 | Hecsatuunsie npodu 38 https://resh.edu.ru
5 Harnsgnas reometpusi. Tena u purypsi B 9 https://resh.edu.ru
POCTPAHCTBE
7 | IloBTOpeHue u 0000IICHHE 10 https://resh.edu.ru
Bo3mokHOCTB
Ne KoJu-Bo
HaumeHoBaHuUe pa3esioB/TeM HCIIOJIb30BAHMS
n/n 4acoB
0P
6 xiacc (MaTeMaTuKa) 170
1 | HarypanbHble yncia 30 https://resh.edu.ru
2 | Harnsauast reomerpus. [IpsiMblie Ha IIIOCKOCTH 7 https://resh.edu.ru
3 | dpobu 32 https://resh.edu.ru
4 | Harmsgaas reometpust. CUMMETpHS 6 https://resh.edu.ru
5 | BelpaxkeHus ¢ OykBaMu 6 https://resh.edu.ru
6 | Harmsoaast reomeTpusi. Durypbl Ha TUIOCKOCTH 14 https://resh.edu.ru
7 | [TonoxuTeNNbHBIC U OTPUTIATEILHBIC YMCITA 40 https://resh.edu.ru
8 | [IpencraBieHue naHHBIX 6 https://resh.edu.ru
9 | HarmsgHast reomeTpusi. QUryphl B IPOCTPAHCTBE 9 https://resh.edu.ru
10 | [ToBTOpeHue, 0000IIECHNE, CHCTEMATH3AIINS 20 https://resh.edu.ru
Bo3moxHOCTB
Ne Koa-Bo
HaumenoBanue pasaesioB/Tem HCI0JIb30BAHUSA
n/n 4acoB
20P
7 kaacc (anredpa) 102
1 | Yucna u Berunciienus. ParimoHanbHbIC Yncia 25 https://resh.edu.ru
2 | AnreOpanueckue BBIPaKEHHUSI 27 https://resh.edu.ru
3 | YpaBHeHUs U HEpaBEHCTBA 20 https://resh.edu.ru
4 | Koopaunatel u rpaduku. OyHKINN 24 https://resh.edu.ru
5 | [loBropenue u 0000IICHNE 6 https://resh.edu.ru
Bo3moxHOCTB
Ne KoJu-Bo
HaumeHoBaHue pa3iesioB/TeM HCI0JIb30BAHMS
n/n 4acoB
20P
8 ku1acc (anredpa) 102
1 | Yucna u BeruuciieHus. KBajpaTHbie KOpHU 15 https://resh.edu.ru
5 Yucna v BerancieHus. CTENeHb ¢ 1EIbIM 7 https://resh.edu.ru
IOKa3aTresieM
3 Anrebpanyeckue BeipaxeHus. KBaapaTHbIi 5 https://resh.edu.ru
TPEXUIEH
4 AnreOpanyeckue BeIpaXeHHs. AnreOpandecKkas 15 https://resh.edu.ru

po0b




YpaBHeHus u HeEpaBeHCTBA. KBagpaTHbie

https://resh.edu.ru

5 15
ypaBHEHUSI
6 | YpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHCHHIA 13 https://resh.edu.ru
7 | YpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 https://resh.edu.ru
8 | ®ynkuuu. OCHOBHBIC MTOHSTHUS 5 https://resh.edu.ru
9 | ®ynknuu. YncnoBbie QyHKITNH 9 https://resh.edu.ru
10 | [ToBTOpenue u 0600IICHHE 6 https://resh.edu.ru
Bo3moxHOCTH
Ne KoJu-Bo
HaunmeHoBaHuUe pa3ieioB/TeM HCTO0JIb30BAHUSA
n/n 4acoB
20P
9 kiacc (aaredpa) 102
1 | Ywucna u BerancneHus. [{eficTBUTEbHBIC YUCTa 9 https://resh.edu.ru
5 YpaBHEHHS U HEPABCHCTBA. YPAaBHEHHS C OJTHOM 14 https://resh.edu.ru
MIEPEMEHHOU
3 | YpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHUH 14 https://resh.edu.ru
4 | YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 https://resh.edu.ru
5 | ®yHknuu 16 https://resh.edu.ru
6 | UucaoBsle MOC/IEI0BATEILHOCTH 15 https://resh.edu.ru
7 [ToBTOpeHME, 0000IICHUE, CHCTEMATH3AIUS 18 https://resh.edu.ru
3HAHUU
Bo3moxxHOCTH
Ne KoJu-Bo
HaumeHoBaHUe pa3esioB/TeM HCIIOJIb30BAHMS
n/n 4acoB
20P
7 kaacc (reomeTpus) 68
1 [pocretinme reoMeTprUUecKUue PUTYPBI U UX 14 https://resh.edu.ru
CBOMCTBa. M3MepeHne reoMeTpuIeCKuX BETNYNH
2 | TpeyroabsHUKH 22 https://resh.edu.ru
3 [MapannenbHbie TPSMbIC, CyMMa YTJIOB 14 https://resh.edu.ru
TPEYTroJbHUKA
4 OKpy>XHOCTb U KpyT. ['eomeTprueckue 14 https://resh.edu.ru
OCTPOCHHUSI
5 | IToBrOpenue, 0600IIeHNE 3HAHUH 4 https://resh.edu.ru
Bo3moxHOCTH
Ne KoJu-Bo
HaumMeHoBaHuUe pa3iesioB/TeM HCIIOJIb30BAHMS
n/n 4acosB
20P
8 kiacc (reomeTpusn) 68
1 | UeTbIpEXyTroNbHUKH 12 https://resh.edu.ru
2 | Teopema daineca u Teopema o 15 https://resh.edu.ru




IPOMOPIUOHATIBHBIX OTPE3Kax, MOJA00HbIE
TPEYTOJIbHUKHU

[Inomans. Haxoxnenue mwiomaaen

https://resh.edu.ru

3 | TpEyroJbHUKOB U MHOTOYTOJIBHBIX (PUTYD. 14
[Tnomaau mogo6HBIX Guryp
4 | Teopema [ludaropa u Hayana TPUTOHOMETPUU 10 https://resh.edu.ru
VYriibl B OKPY)KHOCTH. BIiMcaHHBIC U ONKMCAaHHBIC https://resh.edu.ru
5 | gerbIpexyroyibHUKU. KacareiabHbIe K OKPYKHOCTH. 13
Kacanue okpyxHOCTEH
6 | [ToBTOpeHue, 0000IICHNE 3HAHUH 4 https://resh.edu.ru
Bo3moxHOCTH
Ne KoJu-Bo
w/n HauMeHoBaHHUe pa3iejioB/TeM aacop | MCMO/L30BAHHS
20P
9 kjacc (reoMeTpusi) 68
1 Tpuronometpus. TeopeMbl KOCHHYCOB U CHHYCOB. 16 https://resh.edu.ru
Pemienne TpeyroJbHUKOB
9 [TpeoOpaszoBanue noao0us. MeTpudeckue 10 https://resh.edu.ru
COOTHOIIICHUS B OKPYKHOCTH
3 | Bekropsr 12 https://resh.edu.ru
4 | JlekapTOBBI KOOPJAMHATHI HA IJIOCKOCTH 9 https://resh.edu.ru
[TpaBmIIbHBIE MHOTOYTOJIBHUKH. JIjTHA https://resh.edu.ru
5 | OKpY)XHOCTH | ILIOIIAIb Kpyra. Beruuciienue 8
18I (0)11 01 (7
6 | JIBHKCHHS IJIOCKOCTH 6 https://resh.edu.ru
7 [ToBTOpEeHME, 0000IICHHE, CHCTEMAaTH3aIUs v https://resh.edu.ru
3HAHUM
Bo3moxHOCTH
Ne Koua-Bo
u/n HaumenoBanue pasaesioB/Tem wacop | MCMO/Ib30BAHUA
20P
7 kj1acc (BepOSITHOCTb M CTATUCTHKA) 34
1 | IIpencraBiacHue JaHHBIX 7 https://resh.edu.ru
2 | OnmcarenbHAsi CTATUCTHKA 8 https://resh.edu.ru
3 | CinyyaitHas U3BMEHYHBOCTb 6 https://resh.edu.ru
4 | Beenenue B Teopuio rpadon 4 https://resh.edu.ru
5 | BepoATHOCTB ¥ 4acTOTa CITy4aifHOTO COOBITHUS 4 https://resh.edu.ru
6 | O0oOIeHe, cucTeMaTH3allHsI 3HAHUH 5 https://resh.edu.ru




Bo3moxHOCTH
Ne KoJu-Bo
HaumeHoBaHUe pa3ieioB/TeM HCIO0JIL30BAHMS
n/n 4acoB
0P
8 ki1ace (BeposATHOCTH M CTATHCTHKA) 34
1 | IloBTOpeHnue Kypca 7 Kiacca 4 https://resh.edu.ru
2 | OnucarenpHast CTaTUCTHKA. PaccenBaHue TaHHBIX 4 https://resh.edu.ru
3 | MuoxecTBa 4 https://resh.edu.ru
4 | BeposSITHOCTB CITy4aifHOTO COOBITHS 6 https://resh.edu.ru
5 | Beenenue B Teopuro rpagos 4 https://resh.edu.ru
6 | CinyyaifHble COOBITHS 8 https://resh.edu.ru
7 | O6oO1enne, cucTeMaTH3anus 3HaHUi 4 https://resh.edu.ru
Bo3mo:kHOCTH
Ne KoJu-Bo
HaumeHnoBaHue pa3ie/ioB/TeM HUCI0JIb30BAHMS
n/n 4acosB
0P
9 kJ1acc (BEPOATHOCTb M CTATUCTHKA) 34
1 | IToBTOpeHue Kypca 8 kiacca 4 https://resh.edu.ru
2 | DneMeHThl KOMOMHATOPHKH 4 https://resh.edu.ru
3 | ['eomerpudeckas BEpOSITHOCTh 4 https://resh.edu.ru
4 | Ucteitanust beprysumm 6 https://resh.edu.ru
5 | Cny4aiiHast BeTUIHHA 6 https://resh.edu.ru
6 | O6oOmeHne, KOHTPOIIb 10 https://resh.edu.ru
Ioypounoe nranuposanue
Bo3moxHOCTH
Ne KosauvecTBo
w/n Tema ypoka 4ACOB HUCII0JIb30BAHMSA
0P
S kaacc (MaTeMaTHKa) 170
1 JlecsaTruHast cucTeMa cuuciaeHus. Psy 1 https://resh.edu.ru
HaTypaJbHBIX YHCEI ps. DR
JlecsiTuHas cUCTeMa CYMCIICHUs. Psin _
2 HATYpATHHEIX THCeT 1 https://resh.edu.ru
3 | Harypanwnsiii psa. Yucio 0 1 https://resh.edu.ru
4 Harypanbnsii psa. Yucio 0 1 https://resh.edu.ru
5 HaTyp%HBHLIe qrclia Ha KOOPIWHATHOU 1 https://resh.edu.ru
PSIMOM
5 HatypaJibHbIC Ynciia Ha KOOPAMHATHOM 1 https://resh.edu.ru

PSAMON




HatypanbpHble yncia Ha KOOpAUHATHOU

7 . 1 https://resh.edu.ru
pSIMOi
8  CpaBHeHHE, OKPYTJICHUE HATYPATBHBIX YHCEI 1 https://resh.edu.ru
9  CpaBHeHHE, OKPYTJICHUE HATYPATbHBIX YHCEI 1 https://resh.edu.ru
10  CpaBHeHue, OKpYTIICHHE HATYPATbHBIX YHCEI 1 https://resh.edu.ru
11  CpaBHeHHe, OKPYIJIEHHE HATYPAJIbHBIX YHCEI 1 https://resh.edu.ru
p 19 MY
12  CpaBHeHue, OKPYTJIICHHE HATYPAJIbHBIX YHCENT 1 https://resh.edu.ru
Apudmerndeckue TeHCTBUS ¢ HATYPATbHBIMH
13 pud a yP 1 https://resh.edu.ru
YHCIaAMU
Apudmerndeckre IeHCTBHUS ¢ HATYPaIbHBIMH
14 pud A yp 1 https://resh.edu.ru
YHCIIAMH
Apudmerndeckue TeHCTBUS ¢ HATYPaTbHBIMH
15 pud a yP 1 https://resh.edu.ru
YHCIIaAMU
ApupMeTHYECKrEe IEUCTBUS C HATYPATIbHBIMU
16 pud A yp 1 https://resh.edu.ru
YHCIIAMH
Apudmerndeckre TeHCTBUS ¢ HATYPAIbHBIMH
17 pud A yP 1 https://resh.edu.ru
YHUCIaMA
ApupMeTHYECKrE IEUCTBUS C HATYPATIbHBIMU
18 pud A yp 1 https://resh.edu.ru
YHUCIaAMU
ApupmMeTnyeCcKre IEUCTBUS C HATYPATIbHBIMU
19 pud A yp 1 https://resh.edu.ru
YHCIIAMH
CBoiicTBa HYJISI TP CJIOKCHUN U YMHOKCHHH
20 . YU TP Y ’ 1 https://resh.edu.ru
CBOWCTBA €TUHMIIBI IPH YMHOKCHUHU
CBoiicTBa HYJISI P CIAOKCHUN U YMHOKXCHHUU
21 . YL IIP M ’ 1 https://resh.edu.ru
CBOWCTBA €TUHMIIBI IPH YMHOKEHUN
[TepeMecTUTENBHOE U COYETATEIIEHOE
22  CBOWCTBA CJIIOKCHHSI 1 YMHOXCHUS, 1 https://resh.edu.ru
pacrpeieuTeIbHOS CBOHCTBO YMHOKEHHSI
[TepeMeCTHTENBHOE U COYETATEIIHHOE
23  CBOWCTBa CJIIOKEHUSI © YMHOKCHUS, 1 https://resh.edu.ru
pacrpeieuTeIbHOE CBONCTBO YMHOKEHHSI
[TepeMeCTHTENBHOE U COYETATEIIHHOE
24 CBOWCTBa CIIOKEHUSI 1 YMHOKCHUS, 1 https://resh.edu.ru
pacrpeneanTeIbHOE CBONCTBO YMHOKEHHS
CIIUTEIIU M KPaTHBIC YKCIIa, Pa3JIoKEeHUE _
25 A P p 1 https://resh.edu.ru
qKciia Ha MHOXKHTEIIH
eIIUTENIN M KPaTHBIE YMCIIa, Pa3IoKEHUE
26 A P P 1 https://resh.edu.ru
YrciIa HA MHOKHTEH
CIIUTEIIU M KPaTHBIC YUCIIA, pa3jIoKeHNE
27 A P P 1 https://resh.edu.ru
YKCiia Ha MHOXKHTEIIH
28  JleneHue ¢ 0CTaTKOM 1 https://resh.edu.ru
29  JleneHHe ¢ OCTaTKOM 1 https://resh.edu.ru




30 TIIpocTbie M COCTaBHBIC YKCIA 1 https://resh.edu.ru

31 IIpocTblie u cCOCTaBHBIC YHCIA 1 https://resh.edu.ru

32  IlpusHaku meauMmocTH Ha 2, 5, 10, 3,9 1 https://resh.edu.ru

33 Ilpusnaku nenmmocTH Ha 2, 5, 10, 3,9 1 https://resh.edu.ru

34  YwucnoBble BRIPAKCHUS; TIOPSIOK ACHCTBHI 1 https://resh.edu.ru

35 UwucroBsle BRIpAKEHUS; TIOPSIOK JCHCTBHIMA 1 https://resh.edu.ru

36  UwucioBble BRIpAKCHUS; TIOPSIOK ACHCTBHI 1 https://resh.edu.ru
Pemenune TekcTOBBIX 3a1a4 HA BCE

37 apudmerndeckue ISHCTBUS, HA IBHKCHHC U 1 https://resh.edu.ru
HOKYIIKH
PerreHne TEKCTOBBIX 3a/1a4 Ha BCE

38  apudMeTuyecKue ICHCTBUSA, HA IBHKCHUC U 1 https://resh.edu.ru
TOKYIIKH
Pemenne TeKCTOBBIX 3a/1a4 Ha BCE

39  apudMeTHUeCcKUE ICHCTBUSA, HA IBHKCHUC U 1 https://resh.edu.ru
TOKYIIKH
PerieHne TEKCTOBBIX 3a/1a4 Ha BCE

40  apudMeTHUYCCKUE ICHCTBUSA, HA IBIKCHUC U 1 https://resh.edu.ru
HOKYIIKH
PerieHne TEKCTOBBIX 3a/1a4 Ha BCE

41  apudmeTHdecKue NCHCTBUS, HA IBIKCHUE U 1 https://resh.edu.ru
HOKYIIKH
Pemenne TeKCcTOBBIX 3a/71a4 Ha BCe

42  apudmeTrndeckue ACUCTBUS, HA JIBIKECHHE U 1 https://resh.edu.ru
HOKYIIKH

43 KOHTpoanaﬂ"pa60Ta o TeMe "HaTtypasibHbie 1 https://resh.edu.ru
qKcia U HyJb

44  Touka, mpsiMasi, OTPE30K, y4. JlomaHast 1 https://resh.edu.ru

45 M3mepeHue UIMHBI OTpe3Ka, METPHUCCKUE 1 https://resh.edu.ru
¢ IUHUIIBI H3MEPEHUS THHBI

16 W3mepeHue UIMHBI OTpe3Ka, METPHUCCKUE 1 https://resh.edu.ru
CIIUHUIIBI U3MEPEHUS ITHHBI

47 | OKpYXHOCTb M KPYT 1 https://resh.edu.ru

48  OKpYXHOCTb U KPYT 1 https://resh.edu.ru

49 [TpakTrueckas pa60Tav1'1'o teme "llocTpoeHue 1 https://resh.edu.ru
y30pa U3 OKPYKHOCTEH

50 YFOJ?.' HpHMgﬁ’ OCTPEIH, TYNOH H 1 https://resh.edu.ru
Pa3BEPHYTHIH YIIIbI

51 yro?‘ Hp HME)PVI’ OCTPEIH, TyMOH 1 1 https://resh.edu.ru
Pa3BEPHYTHIN YIIIbI

52 H3mepeHue yrios 1 https://resh.edu.ru

53 H3mepeHue yrios 1 https://resh.edu.ru




54  H3mepeHue yrioB 1 https://resh.edu.ru

55 HpaKT"quCKaﬂ paborta o teme "[locTpoenue 1 https://resh.edu.ru
yTJIOB

56  JIpoOs. [IpaBusibHBIC U HEMIPaBUIIbHBIC APOOH 1 https://resh.edu.ru

57  JlpoOs. I[IpaBmiibHBIC ¥ HETIPABHIIBHBIE IPOOH 1 https://resh.edu.ru

58  JIpoOs. [IpaBusibHBIC U HEMIPaBUIbHBIC APOOH 1 https://resh.edu.ru

59  JIpoOs. [IpaBuibHBIC M HENPaBUIBHBIC APOOH 1 https://resh.edu.ru

60  JIpoOs. [IpaBusibHBIC U HEMIPaBUIIbHBIC APOOH 1 https://resh.edu.ru

61 OcHOBHOE CBOWCTBO JIpOOH 1 https://resh.edu.ru

62 OcHOBHOE CBOWCTBO JIpoOH 1 https://resh.edu.ru

63  OCHOBHOE CBOWCTBO JIpOOH 1 https://resh.edu.ru

64 OcHOBHOE CBOWCTBO JIpoOH 1 https://resh.edu.ru

65 OCHOBHOE CBOWCTBO JIpOOH 1 https://resh.edu.ru

66 OcHOBHOE CBOWCTBO JIpoOH 1 https://resh.edu.ru

67 OCHOBHOE CBOKMCTBO IpOOH 1 https://resh.edu.ru

68 CpaBHeHue npobeit 1 https://resh.edu.ru

69 CpaBHeHHe qpobOei 1 https://resh.edu.ru

70  CpaBHeHme npobeit 1 https://resh.edu.ru

71  CpaBHenue apoOeit 1 https://resh.edu.ru

79 CJIO)KG\:JHHG Y BBIYMTAHUE OOBIKHOBEHHBIX 1 https://resh.edu.ru
npobeit

73 CJ’IO)KCVHI/IG U BBIYMTAHUC OOBIKHOBEHHBIX 1 https://resh.edu.ru
npo0eii

74 CJ’IO)KCUHHC Y BBIYMTAHUE OOBIKHOBEHHBIX 1 https://resh.edu.ru
npobeit

75 Cnomeane U BBIYMTAaHUE OOBIKHOBEHHBIX 1 https://resh.edu.ru
npo0eit

76 CJ’IO)KCUHHC Y BBIYMTAaHUE OOBIKHOBCHHBIX 1 https://resh.edu.ru
npobei

77 Cnomeane U BBIYMTAaHUE OOBIKHOBEHHBIX 1 https://resh.edu.ru
npobei

78 CJ’IO)KCVHHC Y BBIYMTAHUE OOBIKHOBEHHBIX 1 https://resh.edu.ru
npo0eit

79 CJ’IO)KCUHHC Y BBIYMTAHUE OOBIKHOBEHHBIX 1 https://resh.edu.ru
npobei

80 CwmemanHas 1po0b 1 https://resh.edu.ru

81 CwmemranHas qpoob 1 https://resh.edu.ru

82 CwmemanHas 1po0b 1 https://resh.edu.ru

83 CwmemranHas qpoob 1 https://resh.edu.ru

84 YMHOXEHHE U [IeIeHHEe OOBIKHOBEHHBIX 1 https://resh.edu.ru

npo0Oeit; B3auMHOOOpaTHbIE JpOOHu




YMHOXXEHHUE U ACIICHUE OOBIKHOBEHHBIX

85 " https://resh.edu.ru
npo0eil; B3auMHOOOpaTHBIE IpoOU
YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX

86 . A https://resh.edu.ru
Ipo0eit; B3auMHOOOpaTHbIE JpO0OH
YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX

87 . A https://resh.edu.ru
npoOeil; B3auMHOOOpaTHBIC IpoOH
YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX

88 . A https://resh.edu.ru
Ipo0ei; B3auMHOOOpaTHbIE JpO0OH
YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX

89 " 8 https://resh.edu.ru
npo0eii; B3auMHOOOpaTHBIC IpoOU
YMHOXEHHE U JIeJIeHUE OOBIKHOBEHHBIX

90 " 8 https://resh.edu.ru
npoOeil; B3auMHOOOpaTHbIE TpoOU
YMHOXEHHE U JIeJICHHUE OOBIKHOBEHHBIX

91 y 8 https://resh.edu.ru
npoOeil; B3auMHOOOpaTHbBIE IpoOU
Pelienre TEKCTOBBIX 3a/1a4, COACPKAIINX

92 A Aeprat https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U Ha APOOH
Pelienrie TEKCTOBBIX 3a/1a4, COACPIKAIIUX

93 A Fepattt https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U Ha APOOHU
Pelienne TEKCTOBBIX 33/1a4, COACPIKAIINX

94 8 Aeprat https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U Ha APOOH
Pelienrie TEKCTOBBIX 3a/1a4, COACPIKAIIUX

95 A Fepatit https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U HA JpOOHU
Pelienne TEKCTOBBIX 33/1a4, COACPIKALINX

96 A Aeprat https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d Ha APOOHU
Pelienrie TEKCTOBBIX 3aJ1a4, COACPIKAIIUX

97 L, Coepartt https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d Ha APOOHU
Pelienrie TEKCTOBBIX 33/1a4, COACPKALINX

98 g ACPRatll https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d Ha APOOHU
Pelienrie TEKCTOBBIX 33/1a4, COACPIKAIINX

99 A Aeprat https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d HA APOOH
Pelienrie TEKCTOBBIX 3aJ1a4, COACPIKAIIUX

100 1, COepartl https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d Ha APOOHU
[IpumeHeHue OYKB JJIs 3aITUCH

101 P YKB A - . https://resh.edu.ru
MaTeMaTHYCCKUX BBIPAKCHHUH M TIPEIIIOKCHUN
[IpumeHneHue OyKB IS 3aIIUCH

102 P YKB A - . https://resh.edu.ru
MaTeMaTUYECKUX BBIPAKCHUMN U MPEIJIOKEHUN
KonTtpoasHas paboTa o Teme

103 P p " https://resh.edu.ru

OOBIKHOBEHHBIC IPOOH

MHOroyrojbHUKH. YeThIPEXYTrOJTbHUK

104 Y pexy ’ https://resh.edu.ru
MPSIMOYTOJIbHUK, KBaJIpaT
MHOroyrojbHuKH. YeThIPEXYTrOJIbHUK

105 Y pexy ’ https://resh.edu.ru

NPSAMOYTOJIbHUK, KBaAPAT




[Ipaktuueckas pabora no teme "l[loctpoenue

106 npsMOYyroJIbHHKA C 33JaHHBIMA CTOPOHAMH Ha 1 https://resh.edu.ru
HEJIMHOBaHHOW Oymare"
107 TpeyronbHUK 1 https://resh.edu.ru
108 TpeyronbHHUK 1 https://resh.edu.ru
[Tnomaas 1 IEpUMETP MPSAMOYTOJIbHUKA
109 MHOTOYTOJLHHKOB, COCTABICHHBIX U3 1 https://resh.edu.ru
IPSIMOYTOJIBHUKOB, €THHHUIIBI H3MEPCHHSI
TUTOIAIH
[L1omans 1 IEPUMETP MPSAMOYTOILHUKA U
110 MHOTOYTOJBHUKOB, COCTABICHHBIX H3 1 https://resh.edu.ru
IPSIMOYTOJIBHUKOB, €THHHUIIBI H3MEPCHHSI
TUTOIAIH
[Tnomanb U IEpUMETP MPAMOYTOJIbHHUKA U
111 MHOTOYIOILHHKOB, COCTABIICHHBIX U3 1 https://resh.edu.ru
PSIMOYTOJIbHUKOB, ¢THHHUIIBI H3MEPEHHSI
IUTOIIA 11
112 TlepumeTp MHOTOYTOJIBHUKA 1 https://resh.edu.ru
113 IlepumeTp MHOTOYTOJIbHUKA 1 https://resh.edu.ru
114  JlecstryHas 3amuch apo0ei 1 https://resh.edu.ru
115 JlecsituuHas 3amuch apoOei 1 https://resh.edu.ru
116 JlecstuuHas 3amuch apoOei 1 https://resh.edu.ru
117 CpaBHeHHUE NECATUIHBIX TPOOCH 1 https://resh.edu.ru
118 CpaBHeHUE OeCITHYHBIX ApoOei 1 https://resh.edu.ru
119 CpaBHeHHUE NECATUIHBIX IPOOCH 1 https://resh.edu.ru
120 CpaBHeHUE OeCSITHUYHBIX ApoOei 1 https://resh.edu.ru
121 CpaBHeHHUE NECATUIHBIX TPOOCH 1 https://resh.edu.ru
122  JleWicTBHS C ACCTHYHBIMH JPOOSIMH 1 https://resh.edu.ru
123 | JleWicTBHS C JECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru
124  JleiicTBHS C ACCATHYHBIMH JPOOSIMH 1 https://resh.edu.ru
125 | JleWicTBHS C IECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru
126  JleicTBHS C ACCATHUYHBIMH JPOOSIMU 1 https://resh.edu.ru
127 | JleWicTBHS C IECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru
128  JleicTBHS C ACCATHYHBIMH JPOOSIMH 1 https://resh.edu.ru
129 | JlelicTBHS C JECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru
130 JleiicTBHS C ACCATHUYHBIMH JPOOSIMH 1 https://resh.edu.ru
131  JleticTBHS C JECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru
132  JleiicTBHS C ACCATHUYHBIMH JPOOSIMH 1 https://resh.edu.ru
133 | JleticTBHS C JECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru
134  JleiicTBHS C ACCATHUYHBIMH JPOOSIMH 1 https://resh.edu.ru
135 | JleticTBHS C JECATUYHBIMH IPOOSIMHU 1 https://resh.edu.ru




136 JleiicTBHS C ACCATHYHBIMH JPOOSIMH 1 https://resh.edu.ru

137  JleWicTBHsI C ACCATHYHBIME JIPOOSIMU 1 https://resh.edu.ru

138  JleiicTBHS C ACCATHUYHBIME JPOOSIMH 1 https://resh.edu.ru

139 JleicTBHSI C ACCATHUHBIMH JPOOSIMHU 1 https://resh.edu.ru

140 JleiicTBHS C ACCATHUYHBIMH JPOOSIMH 1 https://resh.edu.ru

141  OkpyrieHue AeCATHYHBIX IpoOeii 1 https://resh.edu.ru

142  OxpyrieHne JeCATHYHBIX Apobei 1 https://resh.edu.ru

143  OkpyrieHue AeCATHYHBIX IpoOeii 1 https://resh.edu.ru

144  OxpyrieHne JeCATHYHBIX Apooei 1 https://resh.edu.ru

145 PerieHne TEKCTOBBIX 3a/1a4, COICPIKAIINX 1 https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U Ha APOOHU

146 PerreHne TEKCTOBBIX 3a/1a4, COJCPKALIUX 1 https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d Ha APOOH

147 Perrenne TEKCTOBBIX 3a/1a4, COACPIKALIUX 1 https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U Ha APOOHU

148 PerieHne TEKCTOBBIX 3a/1a4, COJIEPIKAIINX 1 https://resh.edu.ru
npobu. OCHOBHBIE 33141 HA APOOH

149 Perrenne TEKCTOBBIX 3aa4, COACPIKALIUX 1 https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4U HA JpOOHU

150 PerieHne TEKCTOBBIX 3a/1a4, COJIEPIKAIINX 1 https://resh.edu.ru
npobu. OCHOBHBIE 33/1a4d Ha APOOH

151 KOHTp'(?nBHaﬂ pabora o teme "JlecsiTuuHbIe 1 https://resh.edu.ru
Ipoou
MHmuororpannuku. M300paxenue

152 ' mMHOTOTpaHHUKOB. Monenu 1 https://resh.edu.ru
IPOCTPAHCTBEHHBIX TEJ
Muororpananku. M3006pakenue

153 wmHOTrOTpaHHHKOB. MoIeH 1 https://resh.edu.ru
POCTPAHCTBEHHBIX TEJ

154 Hpﬂl\fOYFOJ’IBHBII/I napasuiesienunes, Kyo. 1 https://resh.edu.ru
Pa3BépTku kyOa u napaienenuneaa

155 Hpiﬂ\fOYl“OJ’IBHBII/I napaie/ienurne1, Kyo. 1 https://resh.edu.ru
Pa3BépTku KyOa 1 mapasuiesenuneia

156 HpaK"TquCKaﬂ pabota no Teme "Pa3BépTka 1 https://resh.edu.ru
Ky0a

157 OOBEM Ky0a, MpAMOyronbHOTO 1 https://resh.edu.ru
napauiesenunea

158 O0BEM Ky0a, MPAMOYTOILHOTO 1 https://resh.edu.ru
napaJuiesienuneia

159 OOBEM Ky0a, MpAMOYTombHOTO 1 https://resh.edu.ru

napauiCICImIIcaa




O0BEM KyOa, IPSMOYTOJILHOTO

160 1 https://resh.edu.ru
napajuiesenunena
161 HroroBas KOHTpOJIbHAs paboTa 1 https://resh.edu.ru
[loBTOpEHNE OCHOBHBIX OHATUU U METOI0OB
162 P MeTon 1 https://resh.edu.ru
Kypca 5 kiacca, 000011eHre 3HaHUM
[loBTOpEHNE OCHOBHEIX NOHATHU U METOI0OB
163 OBTOP . a 1 https://resh.edu.ru
Kypca 5 kiacca, 00001eHne 3HaHU |
[loBTOpEHNE OCHOBHBIX TOHATUU U METOI0OB
164 P . A 1 https://resh.edu.ru
Kypca 5 kiacca, 000011eHre 3HaHUH
[loBTOpEHNE OCHOBHEIX NOHATHU U METOIOB
165 OBTOP . a 1 https://resh.edu.ru
Kypca 5 kiacca, 00001eHne 3HaHU |
[ToBTOpEHNE OCHOBHBIX OHATUU U METOI0OB
166 P MeTon 1 https://resh.edu.ru
Kypca 5 kiacca, 000011eHre 3HaHUM
[loBTOpEHNE OCHOBHEIX MOHATHU U METOI0OB
167 P MeToa 1 https://resh.edu.ru
Kypca 5 kiacca, 0000111eHre 3HaHU !
[loBTOpEHNE OCHOBHEIX MOHATHU U METOI0OB
168 O°TOP JeToA 1 https://resh.edu.ru
Kypca 5 kiacca, 000011eHre 3HaHUM
[ToBTOpEHNE OCHOBHEIX MOHATUU U METOJIOB
169 OBTOPE Merol 1 https://resh.edu.ru
Kypca 5 kiacca, 0000111eH1e 3HaHU N
[loBTOpEHNE OCHOBHEIX MOHATHU U METOI0OB
170 OPTOP JeToA 1 https://resh.edu.ru
Kypca 5 kiacca, 000011eHre 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10O 170
[TPOT'PAMME
Bo3moxkHOCTEL
No KoanuecTrBo
w/n Tema ypoka 4ACOB HUCII0JIb30BAHMSA
20P
6 kiIacc (MaTeMaTHKa) 170
ApudmeTnueckue neicTBUS C
1 prpme A 1 https://resh.edu.ru
MHOTO3HAYHBIMH HaTypajbHbIMU YUCIAMU
ApudmMeTnueckue IeiCTBUASI C
2 pu A 1 https://resh.edu.ru
MHOT'03HAYHBIMU HATYpaJbHBIMU YUCIAMU
ApudmeTnueckue neicTBUS C
3 prpme A 1 https://resh.edu.ru
MHOTO3HAYHBIMU HaTypaJIbHBIMU YUCIaMU
ApudmMeTnueckue 1eiiCTBUA C
4 pu A 1 https://resh.edu.ru
MHOT'03HaYHBIMU HATYypaJbHBIMU YUCIaMU
ApudmeTnueckue neicTBUS C
5 pupue . 1 https://resh.edu.ru
MHOT'03HaYHBIMU HATypaJbHBIMU YUCIaMU
ApudmeTnueckue neicTBUS C
6 pupue A 1 https://resh.edu.ru
MHOT'03HaYHBIMU HATYpaJlbHbIMU YUCIIAMU
YuciioBbIE€ BEIPpAKEHUS, TIOPIAIOK JIEHCTBUI
7 P > TOPANIOK L ’ 1 https://resh.edu.ru

HUCIIOJIb30BAHUE CKOOOK




YHucnoBbie BEIPAXKEHUS, TOPAIOK JCUCTBUH,

8 1 https://resh.edu.ru
UCIIOJIb30BaHUE CKOOOK
9 Yucnosele BBIPAKEHUS, TOPSIOK ACHCTBHM, 1 https:/resh.edu.ru
UCITO0JIb30BAaHUE CKOOOK
10 YHucnoBbie BEIPAXKEHUS, TOPAIOK JCUCTBUH, 1 https://resh.edu.ru
UCTIOJIb30BaHUE CKOOOK
11 Yucnosble BBIPAKEHUS, OPSAIOK NEUCTBUN, 1 https:/resh.edu.ru
UCITOJIb30BAaHUE CKOOOK
12 OxpyrieHne HaTypadbHBIX YUCEI 1 https://resh.edu.ru
13  OxpyriaeHHue HATYpaIbHBIX YHCENT 1 https://resh.edu.ru
14 OxpyrieHne HaTypadbHBIX YUCEI 1 https://resh.edu.ru
JlenuTenu v KpaTHbIC YKCIIa; HAnOOIbIIHIA
15  oOmumii KeauTeNnbh U HAaNMEHbIIIee 001Iee 1 https://resh.edu.ru
KpaTHOE
JlenuTenu U KpaTHbIC YKCIia; HAnOOIbIIU
16  oOmiuii KeauTeNNbh U HaNMEHbIIIee 001Iee 1 https://resh.edu.ru
KpaTHOE
JlenuTenu U KpaTHbIC YKMCIia; HAnOOIbIIUH
17  oOmmii nenuTens M HAaMMEHBIIIee 001Iee 1 https://resh.edu.ru
KpaTHOE
JlenuTenu v KpaTHbIE YUCTIA; HAUOOIBIITUI
18  oOwmii geauTess 1 HauMeHbliee o01ee 1 https://resh.edu.ru
KpaTHOE
JlenuTenu U KpaTHbIC YKClia; HAnOOIbIIU
19  oOmwmii KeauTeNNbh U HAaNMEHbIIIEE 0011Iee 1 https://resh.edu.ru
KpaTHOE
Jlenutenu U KpaTHBIE YKCIIa; HAMOOBIIHIA
20  oOmmii AemUTeNbh U HaUMEHbIIIee olIee 1 https://resh.edu.ru
KpaTHOE
21  JIemuMOCTh CyMMBI M TPOU3BEICHHUS 1 https://resh.edu.ru
22 JlenmmMOCTb CYMMBI H TTPOU3BEICHUS 1 https://resh.edu.ru
23  ]leneHue ¢ OCTAaTKOM 1 https://resh.edu.ru
24 ]leneHue ¢ OCTaTKOM 1 https://resh.edu.ru
25  PemieHue TEKCTOBBIX 3a1a4 1 https://resh.edu.ru
26  Penrenue TeKCTOBBIX 3a1a4 1 https://resh.edu.ru
27  PerreHue TEKCTOBBIX 3314 1 https://resh.edu.ru
28  PemieHue TEKCTOBBIX 3a1a4 1 https://resh.edu.ru
29 PerreHue TEKCTOBBIX 3314 1 https://resh.edu.ru
30 KOHTp"OJ'ILHaH pabota o reme "HaTtypanbHbie 1 https://resh.edu.ru
quciaa
31 IleprnieHAUKYISIpHBIC TIPSIMBbIC 1 https://resh.edu.ru
32  TlepnieHAMKYISPHBIE MPSIMBIC 1 https://resh.edu.ru




33 IlapamienbHble IPsSIMbIC 1 https://resh.edu.ru

34 TlapannenbHble IpsSMbIE 1 https://resh.edu.ru
PaccTosiHre Mex 1y 1ByMs TOYKaMH, OT TOUKH

35 1o mpsAMO, JUIMHA MapIIpyTa Ha KBaJApaTHOU 1 https://resh.edu.ru
CEeTKe
PaccrosiHre Mex1y IByMs TOYKaMH, OT TOUKH

36 110 MpsAMOW, JUIMHA MapIIpyTa Ha KBaJApaTHOU 1 https://resh.edu.ru
CCTKE
PaccTosiHre Mex 1y 1ByMs TOYKaMH, OT TOUKH

37 1o mpsAMOM, JUIMHA MapIIpyTa Ha KBaJApaTHOU 1 https://resh.edu.ru
CEeTKe

38 OOBIKHOBEHHAS APOOD, OCHOBHOE CBOHCTBO 1 https://resh.edu.ru
npoOu, COKpalleHue apooei

39 OObIKHOBEHHAs IPOOB, OCH?BHoe CBOMCTBO 1 https://resh.edu.ru
npoOu, COKpalleHue aApooei

40 OOBIKHOBEHHAs APOOD, OCHOBHOE CBOHCTBO 1 https://resh.edu.ru
IpoOH, COKpaIIeHue aApooeit

11 OObIKHOBEHHAs JPOOB, OCH9BHO€ CBOMCTBO 1 https://resh.edu.ru
npoOu, COKpallieHue aApooei

42  CpaBHCHHE M YIIOPSIOYMBAHUEC TPOOCH 1 https://resh.edu.ru

43  CpaBHCHHE U YIIOPSIOYUBAHHUE JPOOCH 1 https://resh.edu.ru

44  CpaBHCHHE W YIIOPSIOYMBAHUE APOOCH 1 https://resh.edu.ru

45 JlecsaTHUHBIC QPOOH U METPHUYECKas CUCTEMA 1 https://resh.edu.ru
Mep

16 JlecaTu4HbIC IPOOU M METPUUYECKAs CHCTEMa 1 https://resh.edu.ru
Mep

47 Apudmernueckre TeHCTBHUS C 1 https://resh.edu.ru
OOBIKHOBCHHBIMH M JAE€CATUIHBIMH APOOSIMU

48 Apudmernueckue TeUCTBUS C 1 https://resh.edu.ru
OOBIKHOBECHHBIMH M JIE€CATUIHBIMH APOOSIMU

49 ApudnueTiieckue AeHCTBIS C 1 https://resh.edu.ru
OOBIKHOBEHHBIMHU U JIECATHYHBIMH IPOOSIMHU

50 Apudmernueckre TeHCTBHUS C 1 https://resh.edu.ru
OOBIKHOBECHHBIMH M JIE€CATUIHBIMH APOOSIMU

51 ApunmeTiieckue AeHCTBIS C 1 https://resh.edu.ru
OOBIKHOBEHHBIMHU U JECATHIHBIMH JIPOOSIMU

52  OrtHoIIeHHE 1 https://resh.edu.ru

53 OrHoureHne 1 https://resh.edu.ru

54  Jlemenue B JaHHOM OTHOILIECHHH 1 https://resh.edu.ru

55  JleneHue B JTaHHOM OTHOIIICHUH 1 https://resh.edu.ru

56  Macmta0, nponopius 1 https://resh.edu.ru

57  Macmtab, npornopitus 1 https://resh.edu.ru




58 IlousTue mporeHTa 1 https://resh.edu.ru

59 IlousTue npoieHTa 1 https://resh.edu.ru

60 Beruuncienue MPOLEHTA OT BETHHHEI 1 1 https://resh.edu.ru
BEJIMYHMHBI 110 €€ IPOIICHTY

61 ]3HqucneHHenRoueHTaOTBeanHHBIH 1 https://resh.edu.ru
BEJIMYMHBI 110 €€ TPOLICHTY

62 Beruuncienue MPOLEHTA OT BETHHHEI 1 1 https://resh.edu.ru
BEJIMYMHBI 110 €€ IPOIICHTY

63 ]3HqucneHHenRoueHTaOTBeanHHBIH 1 https://resh.edu.ru
BEJIMYMHBI 110 €€ MPOIICHTY

64 PernreHne TEKCTOBBIX 3a/1a4, COJCPKALIUX 1 https://resh.edu.ru
JpOOU M MPOIICHTHI

65 PelieHre TEKCTOBBIX 3a/1a4, COACPIKAIIUX 1 https://resh.edu.ru
JTpoOU U MPOLIECHTHI

66 Perrenne TEKCTOBBIX 3a/1a4, COJACPIKALIUX 1 https://resh.edu.ru
JpoOU U MPOLICHTHI

67 Perrenne TEKCTOBBIX 3a/1a4, COJCPIKALIUX 1 https://resh.edu.ru
JTpoOH U MPOIICHTHI

68 KontpoapHas padota o teme "Ipoou" 1 https://resh.edu.ru

69 jﬂpaKTquCKaﬂpa60TaI¥)TeMe Chfunneﬂne 1 https://resh.edu.ru
JUTMHBI OKPY)KHOCTH K €€ THaMeTpy

70  OceBas cummMetpus. LleHTpalibHass CHMMETPHS 1 https://resh.edu.ru

71 OceBas cummetpus. LleHTpasibHass CHMMETpPUS 1 https://resh.edu.ru

72  TlocTpoeHHEe CUMMETPHUYHBIX (pHUTYD 1 https://resh.edu.ru

73  TlocTpoeHue CHMMETPUYHBIX QUTYP 1 https://resh.edu.ru

74 HpaKTI/I‘IeCI:aH pabota o teme "OceBast 1 https://resh.edu.ru
CUMMETpHS

75  CumMmeTpus B IPOCTPAHCTBE 1 https://resh.edu.ru

76 Hpuvenenue Oyxs ans JATHCH . 1 https://resh.edu.ru
MaTeMAaTHYECKUX BBIPAKCHHUN U MPEII0KEHUI

7 ByKBeHHBIC BBIPOKEHUS M YHCIOBBIC 1 https://resh.edu.ru
IOJICTAHOBKH

78 ByKBeHHBIEC paBEHCTBA, HAXOKICHHE 1 https://resh.edu.ru
HEHM3BECTHOT'O KOMIIOHCHTA

79 ByKkBeHHBIC paBEHCTBA, HAXOXKICHHE 1 https://resh.edu.ru
HEHM3BECTHOT'O KOMIIOHEHTA

80  dopmyib 1 https://resh.edu.ru

81 dopmyibl 1 https://resh.edu.ru

82 quHp?Xymm’HHK’ HPHMEPHI 1 https://resh.edu.ru
YETBIPEXYTOJIbHUKOB

83 [IpssMOYTOJBHUK, KBAAPAT: CBONCTBA CTOPOH, 1 https://resh.edu.ru

YIJIOB, THAroOHaJIen




[IpsiMOyTroJIbHUK, KBaJIpaT: CBOMCTBA CTOPOH,

84 . 1 https://resh.edu.ru
yIJIOB, THAroHaJIeh

85 MUsmepenue yriioB. Buiel TpeyroisHUKOB 1 https://resh.edu.ru

86 H3mepenue yrioB. Buasl TpeyrojabHHKOB 1 https://resh.edu.ru

87 IlepumeTp MHOTOYTOJHHHUKA 1 https://resh.edu.ru

88 IlepumeTp MHOTOYrOJbHUKA 1 https://resh.edu.ru

89 Ilmomans GUryps 1 https://resh.edu.ru

90 Ilmomans GUrypbl 1 https://resh.edu.ru

91 OpMyJIbI IEPUMETPA 1 ILAOMIAIH 1 https://resh.edu.ru
PSMOYTOJIbHUKA

92 opMyJTEI MEPHMETPA 1 MAOMIATH 1 https://resh.edu.ru
PSIMOYTOJIbHUKA

93 [IpubmmxEHHOE U3MEPEHHE TUIOMAAN QUTYD 1 https://resh.edu.ru

94 HpaKT"quCKaﬁ pabora o teme "[lnomas 1 https://resh.edu.ru
Kpyra

95 KoHnTtponbsHas padoTta o teme B'I',IpanceHH;I c 1 https://resh.edu.ru
OykBamu. DUTYPBI HA MIIOCKOCTH

96 Ilensie uncia 1 https://resh.edu.ru

97 llensle uncaa 1 https://resh.edu.ru

98 llensie yncia 1 https://resh.edu.ru

99 Moayib unciia, reoMeTpudecKast 1 https://resh.edu.ru
UHTEPIIPETAIMS MOYJIS

100 Mory:s ancna, reomeTpreckas 1 https://resh.edu.ru
UHTEPIIPETAIMS MOYJIS

101 Moryis uncia, reomeTpreckas 1 https://resh.edu.ru
UHTEPIPETALAS MOTYJIS

102 Moy uncia, reoMeTpudecKast 1 https://resh.edu.ru
UHTEPIIPETAIMS MOYJIS

103 Mory:1s uncia, reomeTprieckas 1 https://resh.edu.ru
UHTEPIPETALAS MOTYJIS

104 UYwmcnoBble MPOMEKYTKH 1 https://resh.edu.ru

105 TIlomokuTeNbHBIC U OTPHUIIATEIHHBIC YHCTIA 1 https://resh.edu.ru

106 TIlonokHUTENBbHBIC U OTPULIATEIILHBIC YHCITA 1 https://resh.edu.ru

107 CpaBHEHHE TOJIOKUTEIBHBIX 1 https://resh.edu.ru
OTPHIIATEIILHBIX YUCEIT

108 CpaBHEHUE MOJOKUTEIBHBIX U 1 https://resh.edu.ru
OTPHUIATEIBHBIX YUCEIT

109 CpaBHEHHE TOJI0KUTEIBHBIX U 1 https://resh.edu.ru
OTPHIIATEIILHBIX YUCEIT

110 CpaBHEHUE MOJOKUTENIBHBIX U 1 https://resh.edu.ru

OTPHULATCIIBHBIX YU CCII




111

CpaBHCHI/Ie IIOJIOXKHUTCIIbHBIX U
OTPHULATCIIBHBIX YHUCECII

https://resh.edu.ru

112

Apudmernueckue TeHCTBUS C
MOJIOKUTEIIBHBIMU U OTPUTIATSITLHBIMHU
YUCITAMH

https://resh.edu.ru

113

114

115

Apudmerrueckue IeUCTBUS C
MOJIOKHUTEIbHBIMUA U OTPULIATEITLHBIMU
YUCIIAMH

Apudmernueckue TeHCTBUS C
MOJIOKHUTEIIPHBIMUA U OTPUTIATCITLHBIMHU
qHCIIaMHU

Apudmernueckue TeHCTBUS C
MOJIOKUTEIIBHBIMUA U OTPUTIATCITLHBIMHU
YUCITAMH

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

116

117

118

Apudmerrueckue TeUCTBUS C
MOJIOKUTEIBHBIMUA U OTPULIATEITILHBIMU
YUCIIAMH

Apudmernueckue 1eUCTBUS C
MOJIOKUTEIBHBIMUA U OTPULIATETbHBIMU
YUCIIAMH

Apudmernueckue 1eUCTBUS C
MOJIOKUTEIBHBIMUA U OTPULIATETbHBIMU
YUCIIAMH

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

119

120

121

Apudmerrueckue TeUCTBUS C
MOJIOKHUTEIBHBIMUA U OTPULIATEITLHBIMU
YUCIIAMH

Apudmernueckue JeHCTBUS C
MOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU
YUCcIaMu

Apudmernyeckue AeHCTBUS C
MOJIOKUTEIIBHBIMUA U OTPUTIATCITLHBIMHU
yucaaMu

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

122

123

124

Apudmernueckue TeUCTBUS C
MOJIOKHUTEIBHBIMUA U OTPULIATEITLHBIMU
YUCIIAMH

Apudmernueckue AeHCTBUS C
MOJIOKUTEIILHBIMU M OTPUIIATEIIbHBIMU
qucIaMu

Apudmernyeckue AeHCTBUS C
MOJIOKHUTEIIBHBIMUA U OTPUTIATCITLHBIMHU
JuCcIaMU

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

125

Apudmernueckue TeUCTBUS C
MOJIOKHUTEIBHBIMUA U OTPULIATEITLHBIMU
YUCIIAMH

https://resh.edu.ru




Apudmerrueckue 1eUCTBUS C

126  1OJIOKUTEIBHBIMU M OTPULIATEIIBHBIMU 1 https://resh.edu.ru
YHCTIaAMU
ApudmeTrnueckue AeCTBHS C

127 MONOXUTENBHBIMH U OTPUIATEITLHBIMU 1 https://resh.edu.ru
YHCIIAMH
Apudmerndeckne TeHCTBUS C

128 10JI0KUTEIBHBIMU M OTPULIATEIIBHBIMU 1 https://resh.edu.ru
YHUCIIAMU
ApudmeTrnueckue AeCTBUS C

129  1O0J0KUTEIBHBIMU M OTPULIATEIIBHBIMU 1 https://resh.edu.ru
YHCIIaAMU
ApudmeTrnueckue AeCTBUS C

130  MOJNOKUTENBHBIMU U OTPUTIATSITIEHBIMHU 1 https://resh.edu.ru
YHCIIAMH

131 Pemrenue TeKCTOBBIX 3a74a4 1 https://resh.edu.ru

132 Peurenne TEKCTOBBIX 3a1a4 1 https://resh.edu.ru

133 Pemrenue TeKCTOBBIX 3a71a4 1 https://resh.edu.ru

134 | PeuieHue TEKCTOBBIX 3a1a4 1 https://resh.edu.ru
KonTtponbsHas paborta o remam "bykBeHHbIE

135 BeIpaxenwus. [lonoxurensHbIC U 1 https://resh.edu.ru
OTpHULIATENbHBIE YncIa"

136 [IpssMoyrosbpHast CHCTEMa KOOPIMHAT Ha 1 https://resh.edu.ru
TUTOCKOCTH

137 KoopauHaThl TOUKH Ha TUIOCKOCTH, abciucca 1 https://resh.edu.ru
U OparHaTa

138 Crosb4arbie ¥ KpyTrOBbIC THATPAMMBI 1 https://resh.edu.ru

139 HpaKTI/I‘IeSKaH pabota no teme "TlocTpoenue 1 https://resh.edu.ru
JHarpaMm
PerieHne TEKCTOBBIX 3a/1a4, COJIEPIKAIINX

140  nmaHHBIC, MPEACTaBICHHBIC B TA0IMIIAX U HA 1 https://resh.edu.ru
JrarpaMmmax
Perrenne TEKCTOBBIX 3a/1a4, COACPIKALIUX

141 naHHBIC, MPEACTABICHHBIC B TAOIUIAX U HA 1 https://resh.edu.ru
ararpaMmmax
[TpstmoyTONbHBIN Napaiienenumnen, Kyo,

142  npusma, nupaMuza, KOHYC, HWIHHID, ap U 1 https://resh.edu.ru
ctepa
[IpssMoyToNbHBIN TTapaJIJIeNIeTHIe I, KyO,

143 npwusma, mupamMuaa, KOHYC, MAIAHAD, IIap U 1 https://resh.edu.ru
cdepa

144  M3o0paxeHne NpOCTPAHCTBEHHBIX (PUTYD 1 https://resh.edu.ru

145 H3o0paxxeHue MPOCTPAaHCTBEHHBIX (PHUTYp 1 https://resh.edu.ru




146

[Tpumepsl pa3BEPTOK MHOTOTPAHHUKOB,
IUJIMHAPA U KOHYyCca

https://resh.edu.ru

147

[Ipaktrnueckas padora o teme "Co3ganue
MoJieJIeil MPOCTPaHCTBEHHBIX (puryp"

https://resh.edu.ru

148

149

[TonsiTue 00BEMA; €NUHULIBI U3MEPEHUS
o0BEMa

OO0BEM NPAMOYTOIBHOTO NapAJIIEICHIIEA,
Ky0a, hopmynbl 00bEMa

https://resh.edu.ru

https://resh.edu.ru

150

151

152

O0BEM MIPSMOYTOJILHOTO MapaJljIeIeuIe 1a,
Ky0a, hopMyIbl 00BEMA

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 1 6 Kj1accoB, 00001IeHUE U
CHCTEMAaTH3aIusl 3HaHUHN

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 1 6 Ki1accoB, 00001IeHUE U
CHCTEMaTH3aIusl 3HaHUM

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

153

154

155

[ToBTOpEHVE OCHOBHBIX MTOHITHIA U METOJIOB
KypcoB 5 u 6 ki1accoB, 000011IeHHE U
CUCTeMAaTH3alNs 3HAHUN

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 1 6 Ki1accoB, 00001IeHUE U
CHCTEMAaTH3aIns 3HaHUHN

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypCOB 5 1 6 Ki1accoB, 00001IeHUE U
cHUCcTEeMaTH3alus 3HaHUI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

156

157

158

[ToBTOpEHNE OCHOBHBIX NOHATUHA U METOJIOB
KypcoB 5 1 6 Ki1accoB, 000011IeHHE U
cucTeMaTu3anus 3HaHUU

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypCOB 5 1 6 Kj1accoB, 00001IeH1E U
cuCTeMaTu3anusd 3HAaHUU

[ToBTOpEHNE OCHOBHBIX NOHATUHA U METOJIOB
KypCOB 5 1 6 Kj1accoB, 000011IeHUE U
cUCTeMaTu3anusd 3HAaHUU

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

159

160

[ToBTOpEHNE OCHOBHBIX MOHATUHA U METOJIOB
KypcoB 5 U 6 Kj1accoB, 000011IeHNE U
cucTeMaTH3alMs 3HaHUMI

IToBTOpEHNE OCHOBHBIX OHATUHA U METOJIOB
KypcoB 5 1 6 ki1accoB, 000011IeHE U
cUCTeMaTH3alusl 3HaHUH!

https://resh.edu.ru

https://resh.edu.ru

161

HToroBast KOHTpOJIbHAS paboTa

https://resh.edu.ru




HOBTOpCHI/Ie OCHOBHBIX ITOHSTUH U METOJOB

162 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U 1 https://resh.edu.ru
CUCTEMATHU3aLIMs 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
163 KkypcoB 5 u 6 KIaccoB, 0000MIeHHE U 1 https://resh.edu.ru
CHUCTEMAaTH3aLUs 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUWA U METOJIOB
164 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U 1 https://resh.edu.ru
CUCTEMATHU3aLIMs 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
165 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U 1 https://resh.edu.ru
CUCTEMATHU3aLIMs 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
166 KkypcoB 5 u 6 KIaccoB, 0000IICHHE U 1 https://resh.edu.ru
CHUCTEMAaTHU3ALMS 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHSATUW U METOJIOB
167 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U 1 https://resh.edu.ru
CUCTEMATHU3alIMs 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
168 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U 1 https://resh.edu.ru
CUCTEMATHU3alIMs 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
169 kypcoB 5 u 6 KIaccoB, 0000IIECHHE U 1 https://resh.edu.ru
CHUCTEMAaTHU3aLMs 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHSATUW U METOJIOB
170 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U 1 https://resh.edu.ru
CUCTEMaTHU3aLMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB IIO 170
I[TPOTPAMME
Bo3moxkHOCTH
No KoauuecTBo
u/n Tema ypoka 4ACOB HCI0JIb30BAHMS
0P
7 kaacc (anaredopa) 102
1  TloHsATHE palMOHAIHLHOTO YHCIA 1 https://resh.edu.ru
2 ApupueTiieciue IeHCTBIS C 1 https://resh.edu.ru
palMOHAIBHBIMU YHCIIAMHU
3 APHMETHICCKHE ACHCTBHS C 1 https://resh.edu.ru
palMOHAJIBHBIMU YHCIIAMU
4 ApupueTiieciue AeHCTBIS C 1 https://resh.edu.ru

panlrOHaJIbHBIMHA YK CJIaMHU




Apudmernueckue 1eHCTBUS C

5 1 https://resh.edu.ru
palMOHAIbHBIMUA YUCIAMHU

5 ApudmeTrnueckne IeiCTBH C 1 https://resh.edu.ru
paloHaIbHBIMU YHUCIAMH

7 CpaBHeHue, ynops1I04MBaHUE PAIMOHATBHBIX 1 https://resh.edu.ru
qucen

8 CpaBHenue, ynops04MBaHUE PAlMOHATIBHBIX 1 https://resh.edu.ru
qrcel

9 CpaBHeHue, ynops1I04MBaHUE PAIIMOHATIBHBIX 1 https://resh.edu.ru
qucen

10  CreneHb ¢ HaTypallbHBIM TIOKA3aTeIeM 1 https://resh.edu.ru

11  CremneHb C HaTypadbHBIM MTOKA3aTEIEM 1 https://resh.edu.ru

12  CreneHb ¢ HaTypallbHBIM TIOKA3aTeIeM 1 https://resh.edu.ru

13  CremneHnb C HATYpaTbHBIM MTOKA3aTEIEM 1 https://resh.edu.ru

14  CreneHb ¢ HaTypallbHBIM TIOKa3aTeIeM 1 https://resh.edu.ru

15 Pemennie 0CHOBHBIX 3a1a4 Ha apoou, 1 https://resh.edu.ru
IPOLIEHTHI U3 PEAIbHOM MPaKTUKU

16 Perntenne 0oCHOBHBIX 3auz[aq Ha Jipodu, 1 https://resh.edu.ru
IPOLIEHTHI U3 PEAIbHOM MPAKTUKU

17 Perntenne oCHOBHBIX 3avz[aq Ha Jipodu, 1 https://resh.edu.ru
MPOLIEHTHI U3 PeaTbHOU MPaKTUKU

18 Pemennie oCHOBHBIX 3a1a4 Ha apoou, 1 https://resh.edu.ru
IPOLIEHTHI U3 PEAIbHOM MPaKTUKU

19 [Tpu3Haku AETUMOCTH, PA3I0KEHUS Ha 1 https://resh.edu.ru
MHOKUTEIH HATypaIbHBIX YUCEI

20 [Tpu3Haku AETUMOCTH, Pa3JIOKEHUS Ha 1 https://resh.edu.ru
MHO’KUTEIH HAaTypalbHbBIX YUCEII

21 Peanbuble 3aBucumoctu. [psimast u oOpaTHas 1 https:/resh.edu.ru
MPOMOPIIMOHATIEHOCTH

29 Peanbubie 3aBucumoctu. [psimast u oOpaTHas 1 https://resh.edu.ru
PONOPLUOHAIEHOCTH

23 Peanbubie 3aBucumoctu. [psimast u oOpaTHas 1 https://resh.edu.ru
IPONOPLUOHAIBHOCTH

24 Peanbuble 3aBucumoctu. [psimast u oOpaTHas 1 https:/resh.edu.ru
MPOMOPIIMOHATIEHOCTH

25 FOHTPOHI’HM pabora H,? TeMe 1 https://resh.edu.ru

Panmonansubie uncia

26  ByKBeHHbBIC BBIPOKCHHUSI 1 https://resh.edu.ru

97 [lepemennsie. [lonmycTrMble 3HaYCHUS 1 https://resh.edu.ru
NEPEMEHHBIX

28  ®opmyIsl 1 https://resh.edu.ru

29  ®opmyisl 1 https://resh.edu.ru




[IpeoOpa3zoBaHne OyKBEHHBIX BBIPAXKEHUH,

30  packpsiTHEe CKOOOK U MPUBEACHUE MOAOOHBIX 1 https://resh.edu.ru
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,

31  packpeiTHE CKOOOK U TPUBEICHUE TIOA00OHBIX 1 https://resh.edu.ru
cllaraeMbIxX
[TpeoOpa3oBaHne OYKBEHHBIX BBIPAKCHHH,

32  packpbiTHE CKOOOK U IPUBEICHUE MOAOOHBIX 1 https://resh.edu.ru
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAXKEHUH,

33  packpbiTHE CKOOOK U IPUBEICHUE MOAOOHBIX 1 https://resh.edu.ru
cllaraeMbIX

34 CBoiicTBa CTENEHH C HATYPAIbHBIM 1 https://resh.edu.ru
MoKa3aresieM

35 CBOICTBA CTECTICHU C HATYPaIbHBIM 1 https://resh.edu.ru
nokasaresyieM

36 CBONCTBA CTENEHU C HATYPAIbHBIM 1 https://resh.edu.ru
MoKa3aresieM

37  MHoOTOWIEHBI 1 https://resh.edu.ru

38  MHorowieHbI 1 https://resh.edu.ru

39 CroXeHue, BBIYUTaHUE, YMHOKCHHUE 1 https://resh.edu.ru
MHOTOYJICHOB

40 Cr0eHre, BBIYUTaHHE, YMHOKEHUE 1 https://resh.edu.ru
MHOTOYJICHOB

41 CroeHre, BRIYUTaHHE, YMHOKEHUE 1 https://resh.edu.ru
MHOTOYJICHOB

42 Cr0XeHue, BBIYUTaHUE, YMHOKCHHUE 1 https://resh.edu.ru
MHOTOYJICHOB

43  DopMyIbl COKPAEHHOTO YMHOXCHHS 1 https://resh.edu.ru

44  DopmyIbl COKPAIEHHOTO YMHOXCHHSI 1 https://resh.edu.ru

45  ®opMyIbl COKPAEHHOTO YMHOXCHHS 1 https://resh.edu.ru

46  DopmyIbl COKPAMIEHHOTO YMHOXCHHSI 1 https://resh.edu.ru

47  DopMyIIbl COKPAIIEHHOTO YMHOKEHHSI 1 https://resh.edu.ru

48  Pa3joeHHEe MHOTOWICHOB HA MHOXKHATEIH 1 https://resh.edu.ru

49  Pa3noxeHue MHOTOWICHOB HAa MHOKHMTEIIN 1 https://resh.edu.ru

50  PaznoskeHHe MHOTOYWICHOB HAa MHOKUATEIH 1 https://resh.edu.ru

51 Pa3noxeHre MHOTOWICHOB Ha MHOYKHUTEIIH 1 https://resh.edu.ru

52 FOHTPOHI’HM pabora 1o Teme " 1 https://resh.edu.ru

Anrebpandeckue BoIpaKCHUS
53 YpaBHeHue, MpaBuIa mpeoopa3oBaHus 1 https://resh.edu.ru

ypaBHEHUSI, PABHOCWJIBHOCTh YPaBHEHUI




JluHerHoe ypaBHEHHUE C OJIHOM TIEPEMEHHOM,

54 " . 1 https://resh.edu.ru
pellieHre JTMHEHHBIX YpaBHEHUH

55 Jluneitnoe YPaBHEHHE C O/IHOH MePeMeHHOT, 1 https://resh.edu.ru
pelICHUE TMHEHHBIX YPaBHEHHIA

56 JIuneiiHoe YPaBHEHHE C O/IHOH NEPeMEHHOT, 1 https://resh.edu.ru
pellieHIe JTMHEHHBIX YpaBHECHUH

57  Pemrenue 3a/1a4 ¢ TOMOIIBIO YpaBHEHHUN 1 https://resh.edu.ru

58 Pemenue 3a1a4 ¢ MOMOINBIO YPaBHEHHIA 1 https://resh.edu.ru

59  Pemenue 3a1a4 ¢ MIOMOIIBIO YPAaBHCHHIMA 1 https://resh.edu.ru

60 Pemenue 3ama4 ¢ IOMOIIBIO YPaBHCHHIA 1 https://resh.edu.ru

61 JluneitHOE ypaBHEHHUE C IByMsI IEPEMEHHBIMHU 1 https://resh.edu.ru
U ero rpaduk

62 JIuHeliHOe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH 1 https://resh.edu.ru
U ero rpadux

63 Cucrema IBYX JTHHEHHBIX YPABHEHHIA C TBYMS 1 https://resh.edu.ru
ePEMEHHBIMH

64 Cucrema JBYX JTUHCHHBIX YPAaBHEHUH C TBYMsI 1 https://resh.edu.ru
epEMEHHBIMH

65 Cucrema JBYX JUHCHHBIX YPAaBHCHUH C TBYMsI 1 https://resh.edu.ru
epEeMEHHBIMU

66 Cucrema IBYX JTHHEHHBIX YPABHEHHI C TBYMS 1 https://resh.edu.ru
epEMEHHBIMH

67 Pemenue cucteM ypaBHEHUI 1 https://resh.edu.ru

68 Pemenue cucreM ypaBHEHUH 1 https://resh.edu.ru

69 Pemenue cucteM ypaBHEHUH 1 https://resh.edu.ru

70  PemreHue cuctem ypaBHEHUIA 1 https://resh.edu.ru

71  Pemenue cucteM ypaBHEHUI 1 https://resh.edu.ru

79 KOHTpOJ'IBH"aH pabota o reme "JIuHeitHbIE 1 https://resh.edu.ru
ypaBHEHUS

73  KoopmuHaTta TOYKH Ha MPSMOMA 1 https://resh.edu.ru

74 YucioBbie IPOMEKYTKH 1 https://resh.edu.ru

75  UwmcrnoBbie IPOMEKYTKH 1 https://resh.edu.ru

76 Paccrosinue METY JIBYMS TOHKAMH 1 https://resh.edu.ru
KOOPIUHATHOM MPSIMOit

77 Paccrosme MISHAY ABYMA TOTIAMA 1 https://resh.edu.ru
KOOPJAMHATHOM MPSMOM

78 [IpsiMmoyroJibHAsE CHCTEMa KOOPIMHAT Ha 1 https://resh.edu.ru
TUTOCKOCTH

79 [TpsiMoyroJbHAsE CHCTEMa KOOPIMHAT Ha 1 https://resh.edu.ru
IUTOCKOCTH

80  IIpumepsl rpaduKoB, 3aJaHHBIX (DOPMYyITaMH 1 https://resh.edu.ru

81 IIpumepsl rpadukoB, 3aaHHBIX GopMyIaMu 1 https://resh.edu.ru




82  Ilpumepsl rpaduKoB, 3aJaHHBIX (HOpPMyIaMH 1 https://resh.edu.ru
83  IIpumeps! rpadukoB, 3aaHHBIX GopMyIaMu 1 https://resh.edu.ru
84  Urenue rpa)uKkoB peabHbIX 3aBUCHUMOCTEH 1 https://resh.edu.ru
85 Urenue rpadMKOB peabHBIX 3aBUCHMOCTEH 1 https://resh.edu.ru
86 IlomsTHe QyHKIMH 1 https://resh.edu.ru
87 TI'paduk pyHKINH 1 https://resh.edu.ru
88  CaoiictBa QpyHKIMIA 1 https://resh.edu.ru
89  CaoiictBa QpyHKIHIA 1 https://resh.edu.ru
90  JlunecitHast pyHKIIHS 1 https://resh.edu.ru
91  JluneitHast pyHKIHS 1 https://resh.edu.ru
92 Tlocrpoenwue rpaduka JUHEHHON QyHKITUH 1 https://resh.edu.ru
93 Iloctpoenue rpadurika TuHEHHON QYHKIIAN 1 https://resh.edu.ru
94 TI'padux pyHkIuU y =[X| 1 https://resh.edu.ru
95 I'paduk GpyHkimH y =[X| 1 https://resh.edu.ru
9 KoHntposnbHas pabdorta '1'10 teme "Koopaunatel 1 https://resh.edu.ru
u rpaduku. OyHKINN
97 [ToBTOpEHNE OCHOBHBIX TOHATUHN U METOZI0B 1 https://resh.edu.ru
Kypca 7 kacca, 000011eHre 3HaHUM
98 [ToBTOpEHHE OCHOBHBIX MOHATHIA U METO/10B 1 https://resh.edu.ru
Kypca 7 kiacca, 0000111eH1e 3HaHU I
99 HroroBas KOHTpOJbHAS paboTa 1 https://resh.edu.ru
100 [ToBTOpEHHE OCHOBHBIX MOHATHIA U METO/10B 1 https://resh.edu.ru
Kypca 7 kiacca, 0000111eH1e 3HaHU I
101 [ToBTOpEHNE OCHOBHBIX TOHATUH U METOJI0B 1 https:/resh.edu.ru
Kypca 7 kjacca, 000011eHre 3HaHUI
102 [ToBTOpEHNE OCHOBHBIX TOHATUHN U METO0B 1 https://resh.edu.ru
Kypca 7 kiacca, 000011eH1e 3HaHU I
OBIIEE KOJIMYECTBO YACOB I1O 102
ITPOIT'PAMME
Ne KoumnyecrBo Bosmozknocts
/i Tema ypoka 4ACOB HCIOJIb30BAHMS
20P
8 kuacc (anreodpa) 102
1  KBagpaTHbIii KOpEHb U3 YUCIIA 1 https://resh.edu.ru
2  lTloHsarue 00 upparMoHaILHOM YHCIIS 1 https://resh.edu.ru
3 JlecaTUUHbIE IPUOIKEHHS UPPAIIMOHATBHBIX 1 https://resh.edu.ru
qHCe
4 JlecaTUUHbIE TPUOIMKCHUST UPPAITMOHATBLHBIX 1 https://resh.edu.ru
qHCe
5 | JleiicTBUTENIbHBIC YHCIIA 1 https://resh.edu.ru




6  CpaBHeHHE JEHCTBUTEIBHBIX YHCEI 1 https://resh.edu.ru

7  CpaBHEHHE NEUCTBUTEIBHBIX YHACET 1 https://resh.edu.ru

8  Apudmernyeckuii KBaapaTHIH KOPCHb 1 https://resh.edu.ru

9  VpaBHeHue BuJa X*> = a 1 https://resh.edu.ru

10 CBOI/IC}“Ba apu(METHYCCKUX KBAPATHBIX 1 https://resh.edu.ru
KOpHE#

11 CBOI/IC}“Ba apu(MeTHIecKuX KBaAPaTHBIX 1 https://resh.edu.ru
KOpHEH

19 [TpeoOpa3oBaHne YNCIIOBBIX BBIPAKCHUM, 1 https://resh.edu.ru
COJIepKaIUX KBaJpaTHbIC KOPHU

13 [TpeoOpa3oBaHne YHUCIIOBBIX BHIPAKCHHUH, 1 https://resh.edu.ru
COJZICpIKAIIUX KBAPATHBIC KOPHH

14 [TpeoOpa3oBaHne YNCIIOBBIX BBIPAKCHUH, 1 https://resh.edu.ru
COJICpKAIMX KBAPATHBIC KOPHH

15 [TpeoOpa3oBaHne YHUCIIOBBIX BHIPAKCHHUH, 1 https://resh.edu.ru
COZEp KAIINX KBaAPATHBIC KOPHH

16  Cremneds ¢ LETBIM ITOKa3aTeIEM 1 https://resh.edu.ru
CranmapTHas 3aIUCh Yrcia. Pasmepsl
00BEKTOB OKpYIKaIoIIero Mupa (0T

17  sIeMEHTapHBIX YaCTHII IO KOCMUYCCKUX 1 https://resh.edu.ru
00BEKTOB), JUTUTEIILHOCTD TPOIIECCOB B
OKPYIKaIoIeM MUPE

18 CBoiicTBa CTEMEHH C IEIBIM ITOKa3aTeIEM 1 https://resh.edu.ru

19 CsaoiicTBa CTENEHH C LETBIM II0Ka3aTelIEM 1 https://resh.edu.ru

20  CBoiicTBa CTENEHH C LEIbIM ITOKa3aTeIeM 1 https://resh.edu.ru

21  CBoiicTBa CTENEHU C LEJIBIM ITOKA3aTEIEM 1 https://resh.edu.ru

22  CBOJiCTBa CTENEHH C LIEIbIM ITOKa3aTeIeM 1 https://resh.edu.ru

23 | KBaapaTHbIii TpEXwieH 1 https://resh.edu.ru

24  KBagpaTHbIi TpEXUWICH 1 https://resh.edu.ru

o5 PasnoxeHne KBaapaTHOrO TpEXUIeHA Ha 1 https://resh.edu.ru
MHOYHUTEITH

26 PasnoxeHne KBaapaTHOrO TpEXUIeHa Ha 1 https://resh.edu.ru
MHOKHUTEITH

27 KontponbHas pabora 1o TeMaM KBaI[pa"'l:HbIe 1 https://resh.edu.ru
kopuu. Ctenenu. KBagpatHblii TpexusieH

28  AunreOpamueckasi 1poOb 1 https://resh.edu.ru

29 JlonycTUMbIE 3HAUYEHUS TIEPEMEHHBIX, 1 https://resh.edu.ru
BXOSIIUX B alIreOpandecKue BHIPAKCHHS

30 JlonycTUMbIE 3HAUYEHUS IEPEMEHHBIX, 1 https://resh.edu.ru
BXOJISIINX B alreOpanyecKue BhIPaKCHHS

31  OcHOBHOE CBOMCTBO ajreOpanueckoi apoou 1 https://resh.edu.ru

32  Cokparenue apodei 1 https://resh.edu.ru




33  Cokpamenue apobeit 1 https://resh.edu.ru

34  Cokpamenue apodei 1 https://resh.edu.ru

35 CrnosxeHue, BHIYMTAHNUE, YMHOXKEHHE 1 1 https://resh.edu.ru
JieJIeHre anredpandeckux apooei

36 Crnosxenue, BHIYMTAHUE, YMHOXKEHHE 1 1 https://resh.edu.ru
JIEJICHHE alreOpandecKux Apooeit

37 CrnosxeHue, BHIYUTAHNUE, YMHOXKEHHE 1 1 https://resh.edu.ru
JieJIeHre anredpandeckux Apooen

38 Crno>xenue, BHIYMTAHUE, YMHOXKEHHE 1 1 https://resh.edu.ru
JIEJICHHE alreOpandecKux Apooeit

39 [Ipeobpa3oBaHue BEIpaKEHHH, COIEPIKAIIUX 1 https://resh.edu.ru
anrebpanueckue Apoou

40 [Ipeobpa3oBaHue BbIpaXEHUI, COEPIKALIUX 1 https://resh.edu.ru
anredpandeckue apoou

41 [IpeoOpa3oBaHue BEIpKEHHH, COIEPIKAITUX 1 https://resh.edu.ru
anredpandeckue apoou

42 ,IFOHTPOHBHM pabora 1o ,,TeMe 1 https://resh.edu.ru

Anrebpandeckast 1poOb

43 | KBampaTHOe ypaBHEHHE 1 https://resh.edu.ru

44  HemomHOE KBaJIpaTHOE YpaBHEHUE 1 https://resh.edu.ru

45 | HemnosHoe KBajpaTHOE YpaBHEHUE 1 https://resh.edu.ru

46  dopmysa KOpHEH KBaIpaTHOTO YpaBHEHUS 1 https://resh.edu.ru

47  dopmyrna KOpHEW KBaJpaTHOTO YPaBHECHUS 1 https://resh.edu.ru

48  dopmysa KOpHEH KBaJIpaTHOTO YPaBHCHHSI 1 https://resh.edu.ru

49 Teopema Buera 1 https://resh.edu.ru

50 Teopema Buera 1 https://resh.edu.ru

51 Pemenvie ypaBHEHHH, CBOIAIIUXCS K 1 https://resh.edu.ru
KBaJIpaTHBIM

50 Pemenvie ypaBHEHHI, CBOISAIITNXCS K 1 https://resh.edu.ru
KBaJIpaTHBIM

53 [Ipocreiiue npoOHO-paIOHATBLHbBIE 1 https://resh.edu.ru
ypaBHEHUS

54 [Ipocreiimme qpoOHO-paIMOHAIBHBIE 1 https://resh.edu.ru
ypaBHCHUS

55 Pemmenne TekcTOBBIX 33721 © MOMOIIBIO 1 https://resh.edu.ru
KBaJIpaTHBIX YPaBHCHHM

56 Pemenne TekCTOBBIX 3a1a1 © MOMOIIBIO 1 https://resh.edu.ru
KBaJIpaTHBIX YPaBHCHHM

57 Kontponbshas paborta o teme "KBagparusie 1 https:/resh.edu.ru

ypaBHeHus"




JIuHerHoe ypaBHEHUE C IBYMSI

58 mepeMeHHBIMH, €ro rpaduK, IPUMEPHI 1 https://resh.edu.ru
pEeLIECHUs YPAaBHEHUH B LIEJIBIX YHCIIAX
JIuHeHOEe ypaBHEHUE C IBYMS

59  mepeMeHHBIMH, €0 TpapuK, IPUMEPHI 1 https://resh.edu.ru
pEIICHUsI YPABHEHUM B LIEJIBIX YUCIIAX
JIuHerHoe ypaBHEHUE C IBYMSI

60 | mepeMeHHBIMH, €ro rpaduK, IPUMEPHI 1 https://resh.edu.ru
pEeLIECHNs YPAaBHEHUH B LIEJIBIX YHCIIAX
Pemenune cucrem IByX JIMHEWHBIX YPAaBHEHUN

61 ABY yp 1 https://resh.edu.ru
C ABYMSI IEPEMEHHBIMU
Pemenune cucrem IByX JIMHEWHBIX YPAaBHEHUN

62 ABYR yp 1 https://resh.edu.ru
C JBYMsI IIEPEMEHHBIMU
Pemrenue cucrem nByX JIMHEWMHBIX YPaBHEHUHN

63 FBY yP 1 https://resh.edu.ru
C ABYMsI IIEPEMEHHBIMU
[Ipumeps! pemeHnst CUCTEM HETMHEMHBIX

64 PHMEDEI b 1 https://resh.edu.ru
YPaBHEHHM C ABYMsI IEPEMEHHBIMHU
[Ipumepsl peieHnst CUCTEM HEJIMHENHBIX

65 PHMEPEI P 1 https://resh.edu.ru
YPaBHEHHUI C IBYMS IEPEMEHHBIMU
I'padmueckas unTepripeTanusi ypaBHEHUS C

66 | JIBYMS IEpEMEHHBIMH U CUCTEM JTMHCHHBIX 1 https://resh.edu.ru
YPaBHEHHUI C IBYMS IEPEMEHHBIMU
I'paduueckas unTEepnpeTanys ypaBHEHUs €

67 | IBYMS IEpEMEHHBIMH U CUCTEM JTMHCHHBIX 1 https://resh.edu.ru
YPaBHEHUU C ABYMsI IEPEMEHHBIMHU
Pemenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO

68 . A H 1 https://resh.edu.ru
CHUCTEM YPaBHEHUM
Pemenne TekCTOBBIX 3a/1a4 € MOMOIIIBIO

69 N A t 1 https://resh.edu.ru
CHUCTEM YPaBHEHUI
Pemenne TeKCTOBBIX 3a/1a4 C IIOMOIIIBIO

70 . A H 1 https://resh.edu.ru
CHUCTEM YPaBHEHUM

71  YwucioBbie HEpAaBEHCTBA U X CBOMCTBA 1 https://resh.edu.ru

72 | UwmcrmoBbie HEPABEHCTBA U MX CBOMCTBA 1 https://resh.edu.ru

73  HepaBeHCTBO ¢ OJHOI MepeMEeHHOM 1 https://resh.edu.ru
JIvHeHbIE HEpAaBEHCTBA C OJJHOW IIEPEMEHHOU

74 p A P 1 https://resh.edu.ru
U UX pEeILICHUE
JIuHelHbIe HEPAaBEHCTBA C OJHOM IEPEMEHHOU

75 p A p 1 https://resh.edu.ru
U UX pEeIICHUE
JIuHelHbIe HEPAaBEHCTBA C OJJHOM IEPEMEHHOU

76 p A p 1 https://resh.edu.ru
1 UX pEIICHUE
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOMN

77 P A 1 https://resh.edu.ru

MIEPEMEHHON U UX PEILICHUE




Cucrembl TMHEMHBIX HCPABCHCTB C OJHOM

78 . 1 https://resh.edu.ru
NEePEeMEHHOM U UX pelIeHue

79 CucreMsbl J'IEIHCI\/IIHBIX HEPABEHCTB C OJHOMU 1 https:/resh.edu.ru
MePEMEHHON U UX PEIICHUE
N3obpaxkeHne penieHus TMHEHHOTO

80 HepaBeHCTBA U MX CHCTEM Ha YHCIIOBOU 1 https://resh.edu.ru
psIMOiA
N3o0paxkeHue penieHus: TMHEHHOTO

81 HepaBeHCTBa M UX CUCTEM Ha YMCIIOBOMH 1 https://resh.edu.ru
pSIMOi

82 {(OHTpOJILHaSI pabota 1o Temam . 1 https://resh.edu.ru

HepagenctBa. Cuctembl ypaBHEHUI

83  Ilousarue GhyHKIUH 1 https://resh.edu.ru

84 O6J1aCTBVOHpeI[eJI€HI/ISI Y MHOECTBO 1 https://resh.edu.ru
3HaYeHUM QyHKIUU

85 CmocoObl 3amaHus QYHKITHIA 1 https://resh.edu.ru

86 I'paduk GpyHKIUN 1 https://resh.edu.ru

87 CaoiicTBa pyHKIIUHU, UX OTOOpakKeHUE Ha 1 https://resh.edu.ru
rpaduke

88 Urenue u noctpoeHue rpaduKoB GpyHKIUI 1 https://resh.edu.ru

89 [Tpumeps! rpadguKoB GYHKIIHM, OTpasKAOIINX 1 https://resh.edu.ru
peabHbIE MPOIIECCHI
DYHKITUH, OTMMCHIBAIOIINE MPSIMYIO U

90  o0OpaTHYIO MPOMOPIMOHAIBHBIC 3aBUCUMOCTH, 1 https://resh.edu.ru
UX TpauKu

91 TumepOona 1 https://resh.edu.ru

92 TmmepOona 1 https://resh.edu.ru

93 I'paduk GyHKIHH y = X> 1 https://resh.edu.ru

94 T'paduk pyHKIUHU y = X> 1 https://resh.edu.ru
Oyakmun Y =X2, Y = X3,y = VX, y = [x];

95 | rpaduyeckoe penieHre YpaBHCHUN U CHCTEM 1 https://resh.edu.ru
YpaBHEHUI
Oyakmun Y =X2, Y = X3,y = VX, y = [x];

96 | rpadudeckoe penieHre YpaBHCHUN U CHCTEM 1 https://resh.edu.ru
YpaBHEHUM

97 [ToBTOpEHME OCHOBHBIX OHATUN U MCTO}IS)B 1 https://resh.edu.ru
KypcoB 7 u 8 kiaccoB, 000011IeHue 3HaHU

98 [ToBTOpEHNE OCHOBHBIX TOHATUHN U METO/I0B 1 https:/resh.edu.ru
KypcoB 7 1 8 Ki1accoB, 0000ITIeHUE 3HAHU

99 HroroBas KOHTpOJbHAs paboTa 1 https://resh.edu.ru

100 [ToBTOpEHME OCHOBHBIX MOHSATHN U METOJIOB 1 https:/resh.edu.ru

KypcoB 7 1 8 Ki1accoB, 0000I1TIeHIE 3HAHUN




HOBTOpCHI/Ie OCHOBHBIX IMOHATHH U MECTOOOB

101 . 1 https://resh.edu.ru
KypcoB 7 u 8 kiaccoB, 0000I1TIeHHue 3HAaHU
[ToBTOpEHME OCHOBHBIX MOHSITHA U METOJA0B
102 p A 1 https://resh.edu.ru
KypcoB 7 1 8 KiaccoB, 0000ITIeHIE 3HAHUT
OBUIEE KOJIMYECTBO YACOB IIO 102
ITPOTPAMME
Bo3moxkHOCTH
Ne KouanuecrBo
/i Tema ypoka 4ACOB HCIOJIb30BAHUS
0P
9 kiacc (anaredpa) 102
PannonanbHbIe yncaa, uppaluoOHAIbHBIC
1  yucna, KOHEYHbIC U OECKOHECUHBIC 1 https://resh.edu.ru
JECSATUYHBIC TPOOHU
MHOX€ECTBO ACUCTBUTCILHBIX YHCEI;
2  JeUCTBUTEIbHBIC YUCIIA KaK OCCKOHCUYHBIC 1 https://resh.edu.ru
JECATUYHBIE TPOOH
B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEKITY
3  MHOXECTBOM JAEHCTBUTEIBHBIX YHUCE U 1 https://resh.edu.ru
MHOKECTBOM TOUYEK KOOPIMHATHOU MPSIMOM
CpaBHeHUE NEUCTBUTEIBHBIX YHCEIL,
4  apudmernueckue ACUCTBUS C 1 https://resh.edu.ru
NEUCTBUTEIBHBIMU YUCIaMU
[TpubamxEHHOE 3HAUCHUE BETUYUHBI
5 P ’ 1 https://resh.edu.ru
TOYHOCTh TPUOIMKEHUS
6  OkpyrieHue gncen 1 https://resh.edu.ru
7 OkpyriieHue yucen 1 https://resh.edu.ru
[Ipukuaka u OLieHKa PE3yIbTATOB
8 PHIHa 1 Ol pesy 1 https://resh.edu.ru
BBIYUCIICHUN
[Ipukuaka v oLieHKA PE3yIbTaTOB
9 PHIKHIKA 1 Ol pesy 1 https://resh.edu.ru
BBIYMCIICHUM
JluneriHoe ypaBHeHuE. Penienne ypaBHEHUM
10 yP . yP ’ 1 https://resh.edu.ru
CBOJISILIUXCA K JIMHEHHBIM
JIuneitHoe ypaBHeHUE. Penienne ypaBHeHUM
11 yP " yP ’ 1 https://resh.edu.ru
CBOJISAILIUXCA K JIMHEHHBIM
KBanparnoe ypaBuenue. Pemenue
12 /IPATHOE Yp 1 https://resh.edu.ru
YpaBHEHMM, CBOASIINXCS K KBaJIpaTHBIM
KBagpatHoe ypaBHeHue. Permenue
13 APATHOE YP 1 https://resh.edu.ru
YpaBHEHUH, CBOASIINXCS K KBaJIpaTHBIM
14  BukBajpaTHbIC YPaBHECHUS 1 https://resh.edu.ru
15 bukBaapaTHbIC ypaBHEHUS 1 https://resh.edu.ru




[Ipumepsl perieHus1 ypaBHEHUN TPETHEN U

16  4eTBEpTOIi CTENCHEH pa3I0KEHUEM Ha https://resh.edu.ru
MHOXHUTEIU
[Iprmeps! pereHus: ypaBHEHUN TPETbEN U

17  deTBEpTOIi CTETICHEH pa3IOKCHUEM Ha https://resh.edu.ru
MHOXUTENN

18  Pemienne qpoOHO-paMOHAIBHBIX YPaBHEHUI https://resh.edu.ru

19  Pemenue qpoOHO-pAIMOHATBHBIX YPABHEHHMA https://resh.edu.ru
Pelienre TeKCTOBBIX 3a7a4 anreOpandecKum

20 . p https://resh.edu.ru
METO0M
Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM

21 A p https://resh.edu.ru
METOJI0M
Pelienre TeKCTOBBIX 3a7a4 anreOpandecKum

22 s P https://resh.edu.ru
METOJIOM
KontposnbHas pabota o teme "YpaBHeHUs ¢

23 R P on P https://resh.edu.ru
OJIHOU MEePEMEHHOMN
YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0

24 P AIBYMA TP https://resh.edu.ru
rpaduk
YpaBHEHUE C ABYMS IEPEMEHHBIMU U €TI0

25 P ABY p https://resh.edu.ru
rpaduk
Cucrema AByX JTMHEUHBIX YPABHEHUN C ABYMS

26 AABYX IS yP ABY https://resh.edu.ru
MIEPEMEHHBIMU U €€ peIIeHUE
CucreMa IByX JIMHEHHBIX YPAaBHEHUH C ABYyMS

27 ABY B yP ABY https://resh.edu.ru
MIEPEMEHHBIMU U €€ peIICHUE
Cucrema AByX JIMHEUHBIX YPABHEHUM C ABYMS

28 AABYX JHHS yP ABY https://resh.edu.ru
MIEPEMEHHBIMU U €€ PeIIcHUE
Cucrema ABYX JIMHEUHBIX YPABHEHUM C ABYMS

29 HABY . yP HBY https://resh.edu.ru
MIEPEMEHHBIMU U €€ peIIeHUE
Pemenue cucrem aByxX ypaBHEHUM, OJHO U3

30  KOTOpBIX JIMHEWHOE, a APYroe — BTOPOM https://resh.edu.ru
CTEIECHH
Pemenue cucrem IByX ypaBHEHHI, OJHO U3

31  KOTOpBIX JIMHEHHOE, a PYroe — BTOPOU https://resh.edu.ru
CTETCHU
Pemenune cucrem aByxX ypaBHEHUH, OJHO U3

32  KOTOPBIX JIMHEHHOE, a APYroe — BTOPOU https://resh.edu.ru
CTETICHU
Pemenue cucreM IByX ypaBHEHHM, OHO U3

33  KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOU https://resh.edu.ru
CTEIECHH
I'paduueckas uHTEpIIpeTalIUsS CUCTEMBI

34 pad pripeTan https://resh.edu.ru

YPAaBHEHH C IBYMS IEPEMEHHBIMU




Pemenue TeKCTOBBIX 3a/1a4 aJII‘€6paI/I‘ICCKI/IM

35 1 https://resh.edu.ru
crocooom

36 PerieHre TEKCTOBBIX 3a/1a4 alnreOpanvecKum 1 https://resh.edu.ru
crnocooom

37 KOHTpOJILfIHaSI pabota 1o Teme "CucTeMsl 1 https://resh.edu.ru
ypaBHCHHIA

38  YwucioBble HEpAaBEHCTBA U X CBOMCTBA 1 https://resh.edu.ru

39  UwucnoBble HEPABEHCTBA U UX CBOMCTBA 1 https://resh.edu.ru

40 JluneiiHbIe HEPABEHCTBA C OJHOM MEPEMEHHOMN 1 https://resh.edu.ru
U MX pEIICHUE

41 JIvHelHbIe HEPAaBCHCTBA C OIHOM MepeMeHHON 1 https://resh.edu.ru
U UX pEIICHUEC

42 JluneiiHbIe HEPABEHCTBA C OJHOM MEPEMEHHOMN 1 https://resh.edu.ru
U MX PEIIeHHE

43 CucreMmsl JMHEHHBIX HEPABEHCTB C OJHOM 1 https://resh.edu.ru
MEPEMEHHON M UX PEIICHUE

44 CucteMmsl JIMHEHHBIX HEPABEHCTB C OIHOM 1 https://resh.edu.ru
NEPEMEHHON M UX PEIICHUE

45 Cuctemsl JMHEHHbIX HEPABEHCTB C OIHOM 1 https://resh.edu.ru
MEPEMEHHON M UX PEIICHUE

46  KBangpaTHbIC HEpaBEHCTBA M UX PEIICHHUE 1 https://resh.edu.ru

47  KsampaTHbIe HEPAaBEHCTBA U UX PEIICHUE 1 https://resh.edu.ru

48 KBanpaTHbIC HEPaBEHCTBA M UX PEIICHHUE 1 https://resh.edu.ru

49  KsazapaTHbIe HEPAaBEHCTBA U UX PEIICHUE 1 https://resh.edu.ru

50 KsaapaTHbie HEPaBCHCTBA U UX PEIICHUE 1 https://resh.edu.ru

51 ['paduyeckas uHTEpIpETAIINS HEPABEHCTB U 1 https://resh.edu.ru
CHCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU

59 ['paduueckas HHTEPIPETALINSA HEPABEHCTB U 1 https://resh.edu.ru
CHCTEM HEPaBEHCTB C IBYMsI IEPEMEHHBIMU

53 KonrpomasHas pabora no teme "HepaBeHcrpa" 1 https://resh.edu.ru

54 KBaf[paTHqHaﬂ (ymKis, o€ rpaguk 1 https://resh.edu.ru
CBOMCTBA

55 KBaV;[paTI/IqHa;I byukius, eé rpaduk u 1 https://resh.edu.ru
CBOMCTBA

56 KBaf[paTHqHaﬂ (ymicus, €€ rpagux 1 https://resh.edu.ru
CBOMCTBA

57 [Tapabona, KoOpAUHATHI BEPITUHBI TAPAOOITHI, 1 https://resh.edu.ru
0Ch CHMMETPHH MTapa0OJTBI

58 [Tapabona, KOOpAWHATHI BEPILIUHBI TTAPAOOJIHI, 1 https://resh.edu.ru
0Cb CUMMETPHHU MapadOJIbI

59 [Tapabona, KoOpAUHATHI BEPITUHBI TAPAOOITHI, 1 https://resh.edu.ru

0Ch CHMMETPHUH MTapa0OJTBI




[Tapabona, KoOpAUHATHI BEPIIUHBI 1apa0OJIbI,

60 1 https://resh.edu.ru
OCh CUMMETpPHHU NTapaloJIbl
61 [TapaGosa, KOOpAMHATHI BEPUINHBI TAPaOOJIBI, 1 https://resh.edu.ru
OCb CUMMETpPUHU TTapaloJIbI
62 [TapaGosa, KOOpAMHATHI BEPUIMHBI IapaOOJIbL, 1 https://resh.edu.ru
0Ch CUMMETpPHHU ITapaloJIbl
U kx4 b e
63 rl_’a?m (byH_KHHH' y =kx, y=kx +b, y=kix, 1 https://resh.edu.ru
y=x%, y=VX, y=x|
o x4+ b =
64 F_Pa‘}’“““ (byH_KHHH' y =kx,y=kx +b, y=kx, 1 https://resh.edu.ru
Y=X7, Y=VX, y_|X|
L kx4 b e
65 rl_’a?m (byH_KHHH' y =kx, y=kx +b, y=kix, 1 https://resh.edu.ru
y=x%, y=VX, y=x|
. — — —|— e
66 F_Pa‘}’““_“ (byH_KHHH' y =l y =k +b, y=kix, 1 https://resh.edu.ru
y=X7, Y=VX, y_lxl
. — — + —
67 FI_)a‘})HKH (byH_KHHH‘ y =kx,y=kx +b, y=kix, 1 https://resh.edu.ru
Y=X7, Y=VX, y_|X|
. — — + —
68 rl_’a?“““ q)yH_KHHH' y =kx,y =kx+b, y=kix, 1 https://resh.edu.ru
Yy=X7, Yy=VX, y_|X|
69 KonrtponbsHas pabora no teme "OyHKIIH" 1 https://resh.edu.ru
70  ITloHsTHE YHCIOBOM MOCICAOBATEILHOCTH 1 https://resh.edu.ru
71 3ananue MOCIEN10BATENLHOCTH PEKYPPEHTHO 1 https://resh.edu.ru
dbopmyoii u hpopmysoit N-ro wieHa
72 Apudmerrnyeckasi U TeOMETpUIECKast 1 https://resh.edu.ru
IPOTPECcCUu
73 ApudmeTrnueckas U reoMeTpuyecKas 1 https://resh.edu.ru
IPOrpeccuu
®opMmyabl N-To YieHa apuPMETHUECKON U
74 TEOMETPUYECKOU MPOTrPECCHid, CYMMBI TIEPBBIX 1 https://resh.edu.ru
N 4JIEHOB
®opMmyasl N-To YieHa apuPpMETHUECKON U
75  TEOMETPUYECKOU MPOrpeCcCHii, CyMMBI IEPBBIX 1 https://resh.edu.ru
N 4JIEHOB
®opmyJbl N-TO YieHa apuPMETHIECKON U
76  TEOMETPUYECKOI MpOrpeccuii, CyMMbI ITEPBBIX 1 https://resh.edu.ru
N 4JIEHOB
®opMmybl N-TO YleHa apuPMETHUECKON U
77  TEOMETPUYECKOM MPOTrPECCHiA, CYMMBI TIEPBBIX 1 https://resh.edu.ru
N 4JIEHOB
®opMmybl N-TO YleHa apuPMETHUECKON U
78  TEOMETPUYECKOM MPOrPECCHii, CYMMBI TIEPBBIX 1 https://resh.edu.ru

N YICHOB




79

80

N3obpakeHne uieHoB apupmeTnyeckoi u
T€OMETPUYECKOM MPOTPECCUI TOUKaMU Ha
KOOPANHATHOM TIOCKOCTH
N306paxkxeHne 4ieHOB apu(PMEeTUIECKON 1
r€OMETPUYECKON MTPOTPECCUM TOUKAMU Ha
KOOPJIMHATHOM IIOCKOCTH

https://resh.edu.ru

https://resh.edu.ru

81
82

JIMHEWHBIN U SKCIIOHEHIIUAIBHBIA POCT
Cno>xHbI€ TPOLIEHTHI

https://resh.edu.ru
https://resh.edu.ru

83
84

CrnoxHble IMPOLCHTHI

KonTponbhas pabota no teme "Hucnosbie
MOCJIEI0BATEIbHOCTH"

L

https://resh.edu.ru
https://resh.edu.ru

85

IToBTOpeHue, 0600IIEHHE U CUCTEMATH3aIIUS
3HaHUWU. 3anuch, CpaBHEHHUE, JECHCTBHS C
JIEHCTBUTEIILHBIMA YU CIIAMH, YACIOBAs
npsMast

https://resh.edu.ru

86

87

[ToBTOpEeHuEe, 0600IICHNE U CUCTEMATU3AITUS
3HaHUU. [IpoNeHThI, OTHOLIEHUS, PONTOPLIUU
[ToBTOpEHue, 06001IEHNE U CUCTEMATU3AIUS
3HaHuU. OKpyriaeHue, NpuoImKeHue, olleHKa

https://resh.edu.ru

https://resh.edu.ru

88

[ToBTOpEeHME, 0000IIEHUE W CHCTEMATH3AITUS
3HaHUU. PenieHne TeKCTOBBIX 3a/1a4
apu(pMETUIECKUM CIIOCOOOM

https://resh.edu.ru

89

90

[ToBTOpEHue, 06001IEHNE U CUCTEMATU3AIUS
3HaHU. Penienne TeKCTOBBIX 3a1a4
apu(PpMETUIECKUM CIIOCOOOM

[ToBTOpEeHue, 0600I1IEHNE U CUCTEMATU3AIUS
3HaHUU. Pemmenne TEKCTOBBIX 3a1a4
apu(pMETUYECKUM CITIOCOOOM

https://resh.edu.ru

https://resh.edu.ru

91

92

93

IToBTOpeHue, 0000IIEHHE U CUCTEMATH3AIIHS
3HaHui. [IpeoOpazoBanue aredGpandecKux
BBIPKCHUM, JOITYCTUMBIC 3HAYCHUS

IToBTOpeHue, 0600I1IEHNE U CHCTEMATU3AIUS
3HaHui. [IpeobpazoBanue aireGpandeckux
BBIPKEHUM, JOMMYCTUMBIC 3HAYCHUS
IToBTOpEeHue, 06001IeHNE U CUCTEMATU3AIUS
3HaHui. [IpeobpazoBanue areGpandecKux
BBIPOKCHUH, JOITYCTUMBIC 3HAYCHUS

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

94

95

IToBTOpEeHue, 0000IIEHHE H CHCTEMATH3AITHS
sHaHui. [Ipeobpa3oBanue anredGpandecKux
BBIPOKEHUH, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEeHue, 06001IEHNE U CUCTEMATU3AIIUS
3HaHul. OyHKIUK: IOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (DYHKIIMIA

https://resh.edu.ru

https://resh.edu.ru




IToBTOpEeHue, 0600I1IEHHE ¥ CUCTEMATU3AIIUS

96  3HaHMi. OYHKIMH: IOCTPOCHKE, CBOMCTBA 1 https://resh.edu.ru
U3yUYCHHBIX (DYHKITHIA
[ToBTOpenue, 0000IICHNE M CUCTEMATH3AITUS
97  3HaHWil. OYHKIIUU: TIOCTPOCHUE, CBOICTBA 1 https://resh.edu.ru
M3YYEHHBIX QYHKIUI
[ToBTOpeHue, 0000IICHNE ¥ CUCTEMATU3AITHS
98  3HaHwmi. OYHKIMH: IOCTPOCHKE, CBOMCTBA 1 https://resh.edu.ru
U3yUYCHHBIX (DYHKITHIA
99 HroroBas KOHTpOJbHAS paboTa 1 https://resh.edu.ru
[ToBTOpeHue, 0000IICHNE ¥ CUCTEMATU3AITHS
100 3nHanmii. ['padmueckoe penieHue ypaBHEHUH U 1 https://resh.edu.ru
UX CHCTEM
[ToBTOpenue, 00600IIEHNE U CUCTEMATU3AIHS
101 3Hanmii. ['paduueckoe pernieHre ypaBHCHHN 1 1 https://resh.edu.ru
UX CHCTEM
102 OO6oO1eHne U CUCTEMAaTHU3aI|s 3HAHUH 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB IIO 102
ITPOTPAMME
Ne KosmnuyecTBo Bosmozkrocts
w/n Tema ypoka 4ACOB HCII0JIb30BAHNSA
20P
7 kaacc (reomMeTpusi) 68
1  IlIpocrelinue reoMeTpUIECKHEe 0ObEKTHI 1 https://resh.edu.ru
2  MHOroyrojsHUK, JIOMaHas 1 https://resh.edu.ru
3  CMexHbIC U BEPTUKAIBHBIC YTIIBI 1 https://resh.edu.ru
4 CMEXHBIC U BEPTUKAIBHBIC YTJIbI 1 https://resh.edu.ru
5  CMexHbIC U BEPTUKAIBHBIC YTIIBI 1 https://resh.edu.ru
6  CMexHbIC U BEPTHUKAIBHBIC YTJIbI 1 https://resh.edu.ru
7  CMeXHbIC M BEpTUKAIBHBIC YTIIbI 1 https://resh.edu.ru
8  CMeKHBIC U BEPTHKAIGHBIC YTIIbI 1 https://resh.edu.ru
9 N3mepenne TMHENHBIX U YTIIOBBIX BEJIUYNH, 1 https://resh.edu.ru
BBIYHCIICHUE OTPE3KOB U YTJIOB
10 N3mepenune JIMHENHBIX U YIJIOBBIX BEJIUYUH, 1 https://resh.edu.ru
BBIYUCIICHUE OTPE3KOB M YIJIOB
11 N3mepenne TMHENHBIX U YTIIOBBIX BEJIUYNH, 1 https:/resh.edu.ru
BBIYKCIICHUE OTPE3KOB U YIJIOB
12 N3mepenune JIMHENHBIX U YIJIOBBIX BEJIUYNH, 1 https://resh.edu.ru
BBIYUCIICHIE OTPE3KOB U YIJIOB
13 [Tepumerp u miomaas GUryp, COCTaBICHHBIX 1 https://resh.edu.ru

H3 IPAMOYT'OJIbBHUKOB




[lepumeTp u momaas GUryp, COCTaBICHHBIX

14 1 https://resh.edu.ru
U3 TPSMOYTOJIbHUKOB
[ToHsTHE O PaBHBIX TPEYTOJIbHUKAX U

15  mepBUYHBIC IPEICTABICHHS O PABHBIX 1 https://resh.edu.ru
durypax

16  Tpu mpu3HaKa paBEeHCTBA TPEYTOJIbLHUKOB 1 https://resh.edu.ru

17  Tpwu mpu3HaKa paBEHCTBA TPEYTrOJHLHUKOB 1 https://resh.edu.ru

18 Tpu mpu3HaKa paBEeHCTBA TPEYTOJILHUKOB 1 https://resh.edu.ru

19  Tpwu npu3HaKa paBEHCTBA TPEYTrOJHLHUKOB 1 https://resh.edu.ru

20  Tpwu nmpu3Haka paBEHCTBa TPEYrOJbHUKOB 1 https://resh.edu.ru

21  Tpu nmpu3HaKa paBEeHCTBA TPEYTOJILHUKOB 1 https://resh.edu.ru

99 [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1 https://resh.edu.ru
TPEYroJIbHUKOB

93 [Tpu3HaKu paBeHCTBA MPSIMOYTOJIBHBIX 1 https://resh.edu.ru
TPEYroJbHUKOB

24 CBOICTBO METUAHBI MPSMOYTOJIBHOTO 1 https://resh.edu.ru
TPEYTOJIbHUKA, TPOBEIEHHON K THIIOTEHY3E

o5 CBOICTBO METUAHBI HPAMOYTOITEHOTO 1 https://resh.edu.ru
TPEYTOJIbHUKA, TPOBEIEHHON K THIIOTEHY3€

26 PaBHOOEIpEHHbIC U PABHOCTOPOHHUE 1 https://resh.edu.ru
TPEYroJbHUKU

97 [Tpu3HaKy 1 CBOMCTBA PaBHOOCIPEHHOTO 1 https://resh.edu.ru
TpEYTrOJIbHUKA

28 [Mpu3HaKy 1 CBONCTBA PaBHOOESIPEHHOTO 1 https://resh.edu.ru
TPEyrojbHUKA

29 [Tpu3Haky 1 CBOMCTBAa PaBHOOEIPEHHOTO 1 https://resh.edu.ru
TPEYTroJIbHUKA

30 HepaBeHCTBa B TCOMETPUH 1 https://resh.edu.ru

31 HepaBeHcTBa B TeOMETpUU 1 https://resh.edu.ru

32 HepaBeHCTBa B TCOMETPUH 1 https://resh.edu.ru

33  HepaBeHcTBa B reoMeTpuu 1 https://resh.edu.ru

34  IIpsMOYTOJbHBII TPEYTOJLHUK C YoM B 30° 1 https://resh.edu.ru

35  IIpsMOYTOIBHBINA TPEYTOJBHHK C YoM B 30° 1 https://resh.edu.ru

36 ,ISOHTPOHBHM P 2,‘,60Ta 1o Teme 1 https://resh.edu.ru

TpeyroJibHUKU

37  TlapamenbHbIC PSMBIC, UX CBOWCTBA 1 https://resh.edu.ru

38  Ilareiii moctynar EBkimna 1 https://resh.edu.ru
HakpecT nexariye, COOTBETCTBEHHbIC U

39  OAHOCTODOHHHUE YIJbI, 00pa3oBaHHbIE MPH 1 https://resh.edu.ru

MEPECEUCHUH NAPAJUICIIBHBIX MPSIMBIX
CEeKyILIeHn




Hakpect nexainye, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaAHHbBIE MTPU

40 1 https://resh.edu.ru
HIePECCUCHUH MapaUICIbHBIX TPSIMBIX
CCKYIICH
HakpecT nexariye, COOTBETCTBEHHbIC U
4] OMHOCTODOHHUE YIJbL, 00pa3oBaHHbIE MPH 1 https://resh.edu.ru
nepeceveHU  MapauIeIbHBIX MPSIMbIX
CEKYIICH
Haxkpecr nexariue, COOTBETCTBEHHBIC U
4o  OMHOCTODOHHUE YIJbI, 00pa3oBaHHbIE MPH 1 https://resh.edu.ru
nepecevYeHU  MapauIeIbHBIX MPSIMbIX
CeKyIei
Haxkpecr nexariue, COOTBETCTBEHHBIC U
43  OZHOCTODOHHUE YIJb, 00pa3oBaHHbIC MPH 1 https://resh.edu.ru
NepeceveHUH MapauIeIbHBIX MPSIMbIX
CeKyIIen
[pu3Hak mapauIeIbHOCTH MPSIMBIX Yepe3
44 paBEHCTBO PACCTOSHUM OT TOYCK OJTHOMU 1 https://resh.edu.ru
MPAMOM O BTOPOU IPSAMOU
[pu3Hak mapajuIeIbHOCTH MPSIMBIX Yepe3
45  paBEHCTBO PACCTOSIHHUU OT TOYCK OJHOMN 1 https://resh.edu.ru
IIPSIMOU IO BTOPOU MPSMOU
46 Cymma yTioB TPEYroJbHUKA 1 https://resh.edu.ru
47  CymMma yTJoB TPEyrojibHUKa 1 https://resh.edu.ru
48 BuHemnrHue yribl TPEyTrOJIbHUKA 1 https://resh.edu.ru
49  BHeUHHe yriibl TPEYTrOJIbHUKA 1 https://resh.edu.ru
KontponbsHas pabota o teme
50 "IlapamiensHbIC MPSMBIC, CYMMa yTJIOB 1 https://resh.edu.ru
TpeyrojbHUKa"
51  OxKpyXHOCTb, XOPJIbI U TUAMETP, UX CBOHCTBA 1 https://resh.edu.ru
52 KacarenpHasi K OKPYKHOCTH 1 https://resh.edu.ru
53  OKpy>XHOCTb, BIIMCAHHAS B yTOJI 1 https://resh.edu.ru
54  Okpy>XHOCTb, BIIICAHHAS B yTOJI 1 https://resh.edu.ru
55 Tlonsarue o 'MT, npumeHeHHe B 3a1a4ax 1 https://resh.edu.ru
56 Ilonstue o 'MT, npumeHeHHE B 3a1a9ax 1 https://resh.edu.ru
57 BurccekTprca v cepeMHHbIN TEPIEHANKYIISP 1 https://resh.edu.ru
KaK T€OMETPUYECKUE MECTa TOUEK
58 OKpYXHOCTb, OTTUCAHHASI OKOJIO 1 https://resh.edu.ru
TpeyrojbHUKA
59 OKpY>XHOCTb, OTTUCAHHASI OKOJIO 1 https://resh.edu.ru
TPEyroJIbHUKa
60  OKpy>XHOCTb, BIIMCAHHAS B TPEYTOJIbHUK 1 https://resh.edu.ru
61  OKpyXHOCTbH, BIIUCAHHAS B TPEYTOJIHHHUK 1 https://resh.edu.ru




62 IlIpocreiimue 3a1a4u Ha MOCTPOCHHE 1 https://resh.edu.ru
63  IlIpocreiimme 3a1a4u Ha MOCTPOCHUE 1 https://resh.edu.ru
64 KoutponbsHas pabota o teme "Oprx'fHocn, 1 https:/resh.edu.ru
U Kpyr. ['eoMeTpruyeckre mocTpoeHus
65 HOBTOprI/Ie 1 00001IIeHNE 3HAHUI OCHOBHBIX 1 https://resh.edu.ru
MOHSITUHA U METOAOB Kypca 7 Kiacca
66 Hrorosas KOHTpoOJIbHAs paboTa 1 https://resh.edu.ru
67 HOBTOprI/Ie 1 0000I1IIeHNE 3HAHUI OCHOBHBIX 1 https://resh.edu.ru
MOHSITUHA U METOAOB Kypca 7 Kiacca
68 HOBTOpS:HI/Ie ¥ 00001IIeHIE 3HAHUH OCHOBHBIX 1 https://resh.edu.ru
HOHSATHI U METO/IOB Kypca 7 Kiacca
OBILIEE KOJIMYECTBO YACOB I1O 68
ITPOTPAMME
Ne KosmuectBo Bosmozknocts
Wi Tema ypoka qacoB MCIO0JIb30BAHMS
20P
8 kJacc (reomeTpusn) 68
1  Tlapamnenorpamm, ero MpU3HAKK U CBOWCTBA 1 https://resh.edu.ru
2  Ilapamnmenorpamm, ero MpU3HAKH U CBOMCTBA 1 https://resh.edu.ru
3  IlapamrenorpaMm, ero MprU3HAKH U CBOHCTBA 1 https://resh.edu.ru
YacTHbIe cllydad MmapauieaorpaMMoB
4  (IpSAMOYTOJBHUK, POMO, KBaJIpaT), UX 1 https://resh.edu.ru
NPU3HAKKA U CBOMCTBA
YacTHbIe ClTyyad mapajiejorpaMMoB
5 | (IpsAMOYTOJNBHHUK, pOMO, KBaJpaT), UX 1 https://resh.edu.ru
NPU3HAKH U CBONCTBA
YacTHble cllyyau MapauieorpaMMoB
6  (IpAMOYTOJIBHUK, pOMO, KBaJpaT), UX 1 https://resh.edu.ru
NPU3HAKH U CBONCTBA
7  Tpanemwms 1 https://resh.edu.ru
8  PaBHOOOKas W MpsSMOYTOJIbHAS TPAICIIUU 1 https://resh.edu.ru
9  PaBHOOOKas M MPSMOYTOJIbHAS TPATICIHH 1 https://resh.edu.ru
10 MeToa yIBOCHHS MEIUAHBI 1 https://resh.edu.ru
11 IleHTpaibHasi CHMMETPHS 1 https://resh.edu.ru
12 ,IFOHTP O-IbHaA pa60Ta,,H0 TeMe 1 https://resh.edu.ru
YeTbIpEXYTrOJIbHUKU
13 Teopema daseca u Teopema o 1 https://resh.edu.ru
IPOTNOPIUOHATBHBIX OTPE3KaX
14 Cpenusisi TUHHS TPEYTOJIbHUKA 1 https://resh.edu.ru
15  Cpennsis TMHUS TPEYTrOJIbHUKA 1 https://resh.edu.ru




16  Tpameuus, e€ cpeaHss TUHUS 1 https://resh.edu.ru
17  Tpaneuus, e€ cpeaHss TUHUS 1 https://resh.edu.ru
18 IIpomopuuoHaIbHbIE OTPE3KU 1 https://resh.edu.ru
19 TIlpomopunoHAaIbHBIE OTPE3KH 1 https://resh.edu.ru
20 | IleHTp Macc B TPEYroOJIbHHUKE 1 https://resh.edu.ru
21  TlomoOHBIE TPEYTOIHHUKH 1 https://resh.edu.ru
22 | Tpwu npusHakKa moao0ust TPEYroJbHUKOB 1 https://resh.edu.ru
23  Tpu nmpuzHaka mogo0us TPEYroJIbHUKOB 1 https://resh.edu.ru
24 | Tpwu npusHakKa moao0us TPEYroJbHUKOB 1 https://resh.edu.ru
25  Tpu nmpuzHaka mogoOus TPEyroJIbHUKOB 1 https://resh.edu.ru
26 [IpumeHeHre 0A00Us TIPU PEIICHUN 1 https://resh.edu.ru
NPaKTUYCCKHX 3a/1a4
97 KoHTponpHas I'?a60Ta o teme "[logoOHbIE 1 https://resh.edu.ru
TPEYrOJIbHUKU
28 | CaoiicTBa IIONIA/IeH TEOMETPUUSCKUX PUTYP 1 https://resh.edu.ru
29 DopMyJIbl TS TUIOMIAN TPEYTOJIbHHKA, 1 https://resh.edu.ru
napauiesorpaMma
30 dopmyIibl TS TUIOIIAM TPEYTOJIbHUKA, 1 https://resh.edu.ru
napasuiesiorpaMmma
31 DopMyJIbI TS TUIONIAN TPEYTOJIbHHKA, 1 https://resh.edu.ru
napauiesorpaMma
32 dopMyIibl IS TUTIOIIAM TPEYTOJIbHUKA, 1 https://resh.edu.ru
napasuiesiorpaMmma
33 DopMyJIbI TS TUIONIAN TPEYTOJIbHHKA, 1 https://resh.edu.ru
napauiesiorpaMmma
34  BbluuCIICHHE TUIOIIAJICH CIIOKHBIX (DUTYP 1 https://resh.edu.ru
35 Ilmomanu ¢uryp Ha KieTdyaToi Oymare 1 https://resh.edu.ru
36  IDLmomanan mogoOHBIX GUTYD 1 https://resh.edu.ru
37  Ilnomany mogoOHBIX GUTyp 1 https://resh.edu.ru
38 3agauu c MPaKTUYECKUM COJIEPKaHUEM 1 https://resh.edu.ru
39 3amaud C MPaKTHYECKUM COACPIKaHUEM 1 https://resh.edu.ru
40 Peurenue 3amay C MIOMOLLIBIO METONIA 1 https://resh.edu.ru
BCIIOMOTaTeIbHON TUIOIIA TH
41  KonrtpoabsHas padora mo teme "lLmomans" 1 https://resh.edu.ru
42 | Teopema [Tudaropa u e€ npumMeHeHNE 1 https://resh.edu.ru
43  Teopema [Iudaropa u e€ npuMeHeHnE 1 https://resh.edu.ru
44 | Teopema [Tudaropa u e€ npumMeHeHNE 1 https://resh.edu.ru
45  Teopema [Iudaropa u e€ npuMeHeHNE 1 https://resh.edu.ru
46 | Teopema [Tudaropa u e€ npumMeHeHNE 1 https://resh.edu.ru
47 Omnpenenenne TPUTOHOMETPUUECKUX (DYHKITHIA 1 https://resh.edu.ru

OCTPOTO yTJIa OPSIMOYTOJIBHOTO




TPEYIOJIbHUKA, TPUTOHOMCTPUYCCKHUC
COOTHOLICHHUSA B IIPAMOYI'OJIbHOM

TPEYrOJIbHUKE

48  OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECCTBO 1 https://resh.edu.ru

49  OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 1 https://resh.edu.ru

50 OcHOBHOE TPUTOHOMETPHUUECKOE TOXKIECCTBO 1 https://resh.edu.ru
Kountponbshas pabota o teme "Teopema

51 p p p,, 1 https://resh.edu.ru
[Tudaropa v Hayana TPUTOHOMETPUH
BrricanHbIe ¥ 1IEHTpaJIBHBIC YTIIbI, YTOJ

52 HEHTP THIRL YT 1 https://resh.edu.ru
MEK]ly KacaTeJIbHOU U XOpAou
BruicanHbie U IEHTpaJIbHbIE YTJIbI, YTOJI

53 HEHTP YHIRL Y 1 https://resh.edu.ru
MEXy KacaTelIbHOM U XOpIoi
BrricanHbIe 1 1IEHTpaAIBHBIC YTIIbI, YTOJ

54 HEHTP yHEL Y 1 https://resh.edu.ru
MEXK]Ty KacaTeJIbHOU U XOpAou

55  VYrubel MexIy XOpAaMH U CEKYIIUMU 1 https://resh.edu.ru

56  Yrubl MeXIy XOpAaMH U CEKYIIUMU 1 https://resh.edu.ru
Brnucannbie u onricaHHbIe

57 . . 1 https://resh.edu.ru
YETBIPEXYTOJILHUKH, MX MPU3HAKN U CBOMCTBA
Brnuicannbie u onricaHHbIe

58 . . 1 https://resh.edu.ru
YEeThIPEXYTOJIBbHUKH, UX TPU3HAKHU U CBOMCTBA
Bnmcannsie 1 onrcaHHbIC

59 . . 1 https://resh.edu.ru
YETBIPEXYTOJILHUKH, MX TPU3HAKU M CBOMCTBA
[IpumeHeHnre CBONCTB BIMCAHHBIX U

60 | omMCaHHBIX YETHIPEXYTOJILHUKOB IIPH 1 https://resh.edu.ru
peIIeHNUN TeOMETPUUECKUX 3a/1a4
[IpruMeHeHne CBOKCTB BIIMCAHHBIX U

61  omMCaHHBIX YETHIPEXYTOILHUKOB MPH 1 https://resh.edu.ru
peLIeHUH TeOMETPUUYECKUX 3a7ay
B3auMHOe pacnoioxkeHue IByX OKPYKHOCTEN

62 P AABYX OKPY ’ 1 https://resh.edu.ru
oOl1ue KacaTeabHbIe

63 | Kacanue okpyxHOCTEH 1 https://resh.edu.ru
KontponwsHas pabota o teme "Yribl B

64 | okpyxHOCTH. BrimcaHHbIe 1 ONMKMCAaHHBIC 1 https://resh.edu.ru
YEThIPEXYTOJIbHUKA"
IToBTOpEHME OCHOBHBIX HOHSATUM U METOJIOB

65 P o 1 https://resh.edu.ru
KypcoB 7 u 8 Ki1accoB, 000011IeH1E 3HAHU I

66 MroroBas KOHTpOJbHAs paboTa 1 https://resh.edu.ru
[ToBTOpEHME OCHOBHBIX OHATHI U METOJIOB

67 p A 1 https://resh.edu.ru
KypcoB 7 u 8 Ki1accoB, 000011IeHE 3HAHU I
[ToBTOpEHNE OCHOBHBIX OHIATUA U METOHOB

68 P o 1 https://resh.edu.ru
KypcoB 7 u 8 kiaccoB, 000011IeHne 3HAaHUI
OBIIEE KOJIMYECTBO YACOB T10 68

I[TPOI'PAMME




Bo3mo:xHOCTBH

Jlj;-)n Tema ypoka E;c‘]::;quTBO HUCI0JIb30BAHMS
0P
9 kJacc (reomeTpusi) 68
1 OmnpeencHre TPUTOHOMETPUICCKUX (DYHKIIUN 1 https://resh.edu.ru
yriioB ot 0° g0 180°
2 DopmyITbl IpUBEICHS 1 https://resh.edu.ru
3 Teopema KOCHHYCOB 1 https://resh.edu.ru
4 Teopema KocHHYCOB 1 https://resh.edu.ru
5 Teopema KOCHHYCOB 1 https://resh.edu.ru
6 Teopema cuHYCOB 1 https://resh.edu.ru
7 Teopema cuHyCOB 1 https://resh.edu.ru
8 Teopema cuHYCOB 1 https://resh.edu.ru
9 HaxosxJeHre AJIMH CTOPOH U BEJIUYMH YTJIOB 1 https://resh.edu.ru
TPEYroJbHUKOB
10  Pemienue TpeyroJsHUKOB 1 https://resh.edu.ru
11 Perenne TpeyroasHUKOB 1 https://resh.edu.ru
12 PemeHue TpeyroJsHUKOB 1 https://resh.edu.ru
13 Perenne TpeyroasHUKOB 1 https://resh.edu.ru
14 [IpakTHYeCcKOE MPUMEHEHNE TEOPEM CHHYCOB 1 https://resh.edu.ru
U KOCHHYCOB
15 [IpakTHYecKOe MPUMEHEHNE TEOPEM CHHYCOB 1 https://resh.edu.ru
U KOCHHYCOB
16 KonTposbHas p'e'160Ta no teme "Pelenue 1 https://resh.edu.ru
TPEYroJbHUKOB
17  TlousTre o mpeoOpazoBaHUU TOIOOMS 1 https://resh.edu.ru
18 CoOTBETCTBEHHBIE DJIEMEHTHI TI0JI0OHBIX 1 https://resh.edu.ru
buryp
19 CoOOTBETCTBEHHEBIE DJIEMEHTHI OI00HBIX 1 https://resh.edu.ru
¢duryp
Teopema o mpou3BeICHIH OTPE3KOB XOPI,
20  Teopema O MPOU3BEACHUN OTPE3KOB CEKYIIIHX, 1 https://resh.edu.ru
TEeopeMa 0 KBajpare KacaTeJIbHON
Teopema o MPOM3BEACHIH OTPE3KOB XOPI,
21 TeopeMa O MIPOU3BEICHUU OTPE3KOB CEKYIIUX, 1 https://resh.edu.ru
TEeopeMa 0 KBaJpare KacaTeJIbHON
Teopema o MPOM3BEACHIH OTPE3KOB XOPI,
22 TeopeMa O MPOU3BEICHUU OTPE3KOB CEKYIIHUX, 1 https://resh.edu.ru

TEopeMa O KBaJipaTe KacaTeJIbHON




[IpumeneHue TeopeM B pelIeHUH

23 1 https://resh.edu.ru
reOMETPUUCCKUX 3a1a4

o4 [IpuMeHeHne TeOpeEM B PEILIEHUN 1 https:/resh.edu.ru
TCOMETPUICCKHX 3a/1a4

25 Hpumerere Teopem B permeri 1 https://resh.edu.ru
IeOMETPHUUCCKUX 3a1a4
KoHTponbsHasg padoTta o teme

26 "IIpeoOpazoBanue mogoous. MeTpudeckue 1 https://resh.edu.ru
COOTHOILIEHHSI B OKPYKHOCTH"

97 OrmpeneneHne BEKTOPOB. dusnueckuii u 1 https://resh.edu.ru
TC€OMETPHUCCKUI CMBICI BEKTOPOB

28 CrnoXeHre ¥ BBIYUTAaHHE BEKTOPOB, 1 https://resh.edu.ru
YMHO)KEHHE BEKTOPA Ha YUCIIO

29 CroXeHre ¥ BRIYUTAaHUE BEKTOPOB, 1 https://resh.edu.ru
YMHO)KEHUE BEKTOPA Ha YUCIIO

30 CroxeHue ¥ BBIYUTaHHE BEKTOPOB, 1 https://resh.edu.ru
YMHO>KEHHE BEKTOPA Ha YUCIIO

31 Paziioxenue ekropa 1o 1sym 1 https://resh.edu.ru
HEKOJUTMHEAPHBIM BEKTOpaM

32 KoopauHaathl BeKTOpa 1 https://resh.edu.ru

33 CkansipHOE MIPOU3BEACHNUE BEKTOPOB, €TO 1 https://resh.edu.ru
IPUMEHEHHE JIJISl HAXOXKICHUS JITTHH U YTIIOB

34 CkaJsipHO€ MIPOU3BEACHNE BEKTOPOB, €T0 1 https://resh.edu.ru
IPUMEHEHHE JIJISl HAX0XKICHUS JUTHH M YTJIOB

35 Perienre 3a/1a4 ¢ MOMOIIBIO BEKTOPOB 1 https://resh.edu.ru

36 Pemmenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB 1 https://resh.edu.ru

37 [IpuMeHeHre BEKTOPOB IS PEIICHHS 331249 1 https://resh.edu.ru
busuku

38 KonTposbHas padota mo Teme "Bektopbr"” 1 https://resh.edu.ru

39  JlekapTOBBI KOOPJUHATHI TOUEK HA IJIOCKOCTH 1 https://resh.edu.ru

40  VYpaBHeHHUE MPSIMOK 1 https://resh.edu.ru

41  YpaBHEHHUE MPSMOU 1 https://resh.edu.ru

42 YpaBHEHHE OKPYKHOCTH 1 https://resh.edu.ru

43 KoopauHaTth TOUek nepeceeHHs 1 https://resh.edu.ru
OKPY>KHOCTH H TIPSIMOiA

44 Metox koopauHaT Mpi pemer 1 https://resh.edu.ru
TeOMETPUUCCKUX 33/1a4, PAKTUYCCKUX 32184

45 MeToz1 KoOpIHHAT NpH pelieHin 1 https://resh.edu.ru
TeOMETPUYECKUX 3a]1a4, TPAKTUICCKHUX 3a/1a4

46 Meroz koopauHaT Mpi pemteri 1 https://resh.edu.ru

reOMCTPHUUICCKUX 3a/la4, ITPAKTHYCCKHX 3aaa4




KontponbsHas pabota o teme "JlekapTOBBI

47 " 1 https://resh.edu.ru
KOOPJMHATHI Ha TIOCKOCTH
48 [IpaBUIbHBIC MHOTOYTOJIBHUKH, BEIYUCICHHE 1 https://resh.edu.ru
UX DIIEMEHTOB
49  Yucno m. JluHa OKPYKHOCTH 1 https://resh.edu.ru
50  Ywucino m. JlmmHAa OKPY>KHOCTH 1 https://resh.edu.ru
51 JIIMHA AyTH OKPYKHOCTH 1 https://resh.edu.ru
52  Paamannas mepa yria 1 https://resh.edu.ru
53 [Tnomanp kpyra, ceKTopa, cerMmeHTa 1 https://resh.edu.ru
54 [Tnomank kpyra, ceKTopa, cerMmeHTa 1 https://resh.edu.ru
55 [Tnomanp kpyra, ceKTopa, cerMmeHTa 1 https://resh.edu.ru
56 [ToHsiTHE O ABMIKEHUH IJIOCKOCTH 1 https://resh.edu.ru
57 [TapanmiensHbIiA TEPEHOC, ITOBOPOT 1 https://resh.edu.ru
58 [TapamienbHbIi TEPEHOC, ITOBOPOT 1 https://resh.edu.ru
59 [TapaniensHbIiA TEPEHOC, ITOBOPOT 1 https://resh.edu.ru
60 [TapamienbHbIi IEPEHOC, ITOBOPOT 1 https://resh.edu.ru
61 [TpuMmeHeHrne ABMKCHU TIPH PEIICHUH 3a1a4 1 https://resh.edu.ru
KontponbsHas pabota o temam "lIpaBusiibHbie
62  mHOroyroasHUKH. OKpY>KHOCTB. J[BHKECHUS 1 https://resh.edu.ru
IJIOCKOCTH"
[ToBTOpEeHue, 00600IIeHNEe, CUCTEMAaTH3aITUs
63 3HaHWUU. I3MepeHne reoMeTprHIecKux 1 https://resh.edu.ru
BeIMYMH. TpeyroabHUKH
[ToBTOpEeHue, 06001IeHNEe, CUCTEMATHU3AIUS
64 3Hanui. [lapamiensHbie 1 1 https://resh.edu.ru
HePIEHANKYJIIPHBIC MPSMbIC
[ToBTOpEeHue, 06001IeHNEe, CUCTEMAaTH3aITUs
65 3HaHU. OKPY>KHOCTb U KPYT. 1 https:/resh.edu.ru
['eomMeTpHUECKUE MTOCTPOEHUS. YTIIbI B
OKPY>KHOCTH
66 HToroBast KOHTpOJIbHAS paboTa 1 https://resh.edu.ru
[ToBTOpEeHue, 06001IeHNEe, CUCTEMAaTH3aITUs
67 3HaHWW. BrincaHHble 1 onMcaHHbIC 1 https://resh.edu.ru
OKPY>KHOCTH MHOTOYTOJIbHHKOB
68 HOBTOPCHI/IC, 00001IeH1Ee, CUCTEMATH3ALIHS 1 https://resh.edu.ru
3HAHUM
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




Bo3mo:xkHOCTB

No KoaunuecTBo
u/n Tema ypoka 4ACOB HUCIOJIb30BAHUA
0P
7 Kiacc (BepOATHOCTb M CTATUCTHKA) 34
1  IIpencraBiacHHe JaHHBIX B TAOIHMIIAX 1 https://resh.edu.ru
9 [IpakTrueckre BHIYUCICHUS TI0 TA0TMIHBIM 1 https://resh.edu.ru
JTAHHBIM
3 V3BnedeHre 1 HHTEPIIPETANS TaOTNIHBIX 1 https://resh.edu.ru
JTAaHHBIX
4 Tpaktrueckas padota "Ta0muisr" 1 https://resh.edu.ru
['padmdeckoe mpencTaBiIcHUE JaHHBIX B
5  BHJE KPYrOBBIX, CTOJIONKOBBIX (CTOJIOYATHIX) 1 https://resh.edu.ru
TUarpamm
6 Yrenue u noctpoenue auarpamm. llpumepsr 1 https://resh.edu.ru
neMorpaduyecKux JuarpaMmm
7  IIpaktuueckas padota "/Iuarpammebr" 1 https://resh.edu.ru
8 Yucnoseie HabOphl. CpegHee 1 https://resh.edu.ru
apuPpMETHIECKOE
9 Yucnossie Habopwl. CpeaHee 1 https://resh.edu.ru
apupMeTHIECKOe
10 Menunana yrcinoBoro Habopa. Y CTOWYUBOCTh 1 https://resh.edu.ru
MeIaHbl
11 Menuana yncioBoro Habopa. Y cTOHYMBOCTh 1 https://resh.edu.ru
METUAHBI
12  IIpakTtuueckas pabota "Cpennue 3HauCHUS" 1 https://resh.edu.ru
13 Haubonpiiee 1 HauMeHbIee 3HAYCHUS 1 https://resh.edu.ru
YHUCI0BOro Habopa. Pa3max
14 HauGomnbiiee 1 HauMeHblIee 3HaYEHUS 1 https://resh.edu.ru
4YKUCI0BOTrO Habopa. Pazmax
15 Haubonpiiee 1 HaMMeHbIIee 3HAYCHUS 1 https://resh.edu.ru
4YKICIOBOTO Habopa. Pazmax
KonTtponbsHas padorta no remam
16  "IlpencraBnenue gaHHbIX. OnucaTenbHAs 1 https://resh.edu.ru
CTaTUCTUKA"
17  CnyuaitHast ”3BMEHYHBOCTD (TIpUMEPHI) 1 https://resh.edu.ru
18 YacrtoTa 3HaYCHHI B MaCCHUBE JaHHBIX 1 https://resh.edu.ru
19 TI'pynmupoBka 1 https://resh.edu.ru
20 T'mcTorpammbl 1 https://resh.edu.ru
21 T'mcTorpaMmbl 1 https://resh.edu.ru
29 [TpakTrdaeckas pabota "Cryuaiinas 1 https://resh.edu.ru

U3MEHYUBOCTD"



['pad, Bepmmna, pedpo. [Ipeacrarienue

23 1 https://resh.edu.ru
3aJlayy ¢ MOMOIIbIO rpada
Crenensp (BaJIGHTHOCTD) BEpIIUHBL. YHCIIO

24  pébep m cymmapHas crernieHb BepiuH. Llens 1 https://resh.edu.ru
U LUK

o5 ens u uki. [1yTe B rpade. [Ipencrapinenue 1 https://resh.edu.ru
O CBSI3HOCTH Tpada

26 [IpencraBnenre 00 OPUEHTUPOBAHHBIX 1 https://resh.edu.ru
rpadax

27 | CiydaliHBII OTIBIT U CITy4aifHOE COOBITHE 1 https://resh.edu.ru
BepositHOCTB M yacToTa coObITHS. POb

pg  MAIOBCDOITHBIX I MIPAKTHACCIN 1 https://resh.edu.ru
JIOCTOBEPHBIX COOBITUI B MIPUPOJIE U B
oOuiecTBe

29 Moneta u UrpaibHas KOCTb B TEOPUH 1 https://resh.edu.ru
BEPOSITHOCTEN

30 HpaK"TquCKa;I pabota "HacToTa BhINaICHUS 1 https://resh.edu.ru
opia
KonTtponbsHas padorta no remam "CiyqaitHas

31 wu3menuuBoCTb. ['padsl. BepositHOCTH 1 https://resh.edu.ru
Ciy4yaiiHOTO COObITHS"

32 [ToBTOpenue, o6o6menue. [IpeacrapieHue 1 https://resh.edu.ru
JTAHHBIX

33 [ToBTOpenue, 06061menue. OnucarenpHas 1 https://resh.edu.ru
CTaTUCTHKA
[ToBTOpeHue, 06001IeHnEe. BeposTHOCTH _

34 5 1 https://resh.edu.ru
CIIy4aiHOTO COOBITHS
OBUIEE KOJIMYECTBO YACOB I10O 34

[TPOTPAMME
Bo3moxHOCTB
Ne KounuecTBo
/i Tema ypoka 4ACOB HUCI0JIb30BAHUA
0P
8 ky1ace (BEpOSITHOCTDL M CTATHCTHKA) 34
1 IIpencrapnenne nanHbiX. OnucaTenbHas 1 https://resh.edu.ru
CTaTUCTUKA
2 CinyuaitHasg n3MeH4nBOCTh. CpenHue 1 https://resh.edu.ru

YUCJIOBOTO Habopa




Cnyugaitabie coObITHs. BeposiTHOCTH 1

3 1 https://resh.edu.ru
YaCTOTHI

4 KJIaCCI/I‘-IeCKI/Ee. MOJIENI TEOPUH 1 https://resh.edu.ru
BEPOSATHOCTEH: MOHETA M UTPajbHast KOCTh

5  OrtkioHeHwUs 1 https://resh.edu.ru

6 | ducnepcus urcioBoro Habopa 1 https://resh.edu.ru

; CraHIapTHOE OTKJIOHCHHUE YHCIIOBOTO 1 https://resh.edu.ru
Habopa

8  Jlmarpammbl paccerBaHUS 1 https://resh.edu.ru

9  MHO0XeCTBO, IOAMHOXECTBO 1 https://resh.edu.ru

10 Omneparyu HaJ MHOXKECTBAMHU: 00bEeTUHCHHE, 1 https://resh.edu.ru
HepeceyYeHue, JOMOTHECHHIE
CBoiicTBa orneparuii HaJl MHOXECTBAMHU:

11  mepeMecTUTEIIbHOE, COUYeTaTeIIbHOE, 1 https://resh.edu.ru
pacrpeeIuTeIbHOS, BKIIOYCHHUS

12 T'padudeckoe npencTaBiIeHUE MHOKECTB 1 https://resh.edu.ru

13 ,IFOHTPOHBHM pabora 1o ToMamt 1 https://resh.edu.ru

Cratuctuka. MHOXecCTBa

14 DneMeHTapHbIie cOOBITHS. CllydyaifHbIe 1 https://resh.edu.ru
cOOBITHSA

15 baaronpustcTByrorme DIIEMEHTAPHBIE 1 https://resh.edu.ru
coOBITHS. BepossTHOCTH COOBITHIA

16 bnaronpusTcTByIorme DIIEMEHTapHBIS 1 https://resh.edu.ru
coObITHS. BeposTHOCTH COOBITHIA
OMBITE ¢ paBHOBO3MOKHBIMU

17  snemeHTapHBIMU COOBITUSIME. CITydaifHbIH 1 https://resh.edu.ru
BBIOOD
OmnbITHI C paBHOBO3MOKHBIMHU

18  amemeHTapHBIMH COOBITUIMU. CITyJaifHBIN 1 https://resh.edu.ru
BBIOOD
[Ipaktruueckas padora "OnbITH C

19  paBHOBO3MOXXKHBIMU 3JIEMEHTAPHBIMH 1 https://resh.edu.ru
coObITHsIMU"

20  Jlepeso 1 https://resh.edu.ru
CBoiicTBa fiepeBa: €IUHCTBEHHOCTD MyTH,

21  cymecTBOBaHUWE BHUCSYCH BEPIIHUHBI, CBS3b 1 https://resh.edu.ru
MEKy YMCIIOM BEPIIUH U YUCIOM pEdep

22  TlpaBWiio yMHOKCHHSI 1 https://resh.edu.ru

23  IIpaBuiio yMHOXKEHHUsI 1 https://resh.edu.ru

24  TIpOoTHBOMOJIOKHOE COOBITHE 1 https://resh.edu.ru

o5 Huarpamma Ditnepa. O0beuHeHue u 1 https://resh.edu.ru

repeceueHne COObITUI




HecomectHbie coobiTus. Dopmyna

26 . 1 https://resh.edu.ru
CJIOKCHHS BEPOSITHOCTEH
97 HecoBmecTHbIE CO6I>ITI/I}3. dopmya 1 https://resh.edu.ru
CJIOKCHHSI BEPOSITHOCTEH
[TpaBmiI0 YMHOKEHUS BEPOSITHOCTEH.
28  YcioBHas BeposATHOCTh. HezaBucumblie 1 https://resh.edu.ru
COOBITHS
[IpaBuiIO yMHOXKEHUS BEPOSITHOCTEM.
29  VYcrnoBHas BeposSTHOCTH. He3zaBucuMEbIe 1 https://resh.edu.ru
COOBITHS
30 [IpencraBneHue cay4aitHOTO SKCIIEPUMEHTA 1 https://resh.edu.ru
B BHJIC JIepeBa
31 [IpencraBneHue cay4aitHOTO SKCIIEPUMEHTA 1 https://resh.edu.ru
B BUJIC JIepeBa
32 KoHntposnbHas padora 1o TeMaM" Cnyualinbie 1 https://resh.edu.ru
coObITus. BepositHOCTh. ['padsl
33 [ToBTOpenue, o6o0menue. [Ipencrapnenue 1 https://resh.edu.ru
naHHBIX. OnucaTeNbHasE CTAaTUCTHKA
34  TloBropenwue, obo0mienue. ['padu 1 https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
Bo3moxxHOCTH
Ne KouauuecTBo
u/n Tema ypoka 4ACOB HCI0JIb30BAHUA
0P
9 Kkj1acc (BepOSITHOCTh M CTATUCTUKA) 34
1  TlpencraBicHue JaHHBIX 1 https://resh.edu.ru
2  OmnucareiabHasi CTATUCTHKA 1 https://resh.edu.ru
3  Omnepanuu HaJ COOBITUSIMH 1 https://resh.edu.ru
4 HesaBucuMOCTb COOBITHIT 1 https://resh.edu.ru
5 KomOuHaTOpHOE MPABUIIO YMHOKCHUS 1 https://resh.edu.ru
6 IlepecTanoBKH. CPaKTopnan. Coueranus u 1 https://resh.edu.ru
YHCIIO COYCTaHUM
7  Tpeyrompuuk [lackamns 1 https://resh.edu.ru
[IpakTuueckas padota "Boruucnenue
g  BEPOATHOCTEH C MCONB30BAHHEM 1 https://resh.edu.ru
KOMOMHATOPHBIX (YYHKITUHN AIEKTPOHHBIX
Tabnui"
I'eomerpuyeckas BeposATHOCTb. CiydailHbIi
9  BBIOOp TOYKHM U3 (DUTYPHI HA TUIOCKOCTH, U3 1 https://resh.edu.ru

OTpe3Ka, U3 YT OKPYKHOCTH




I'eomerpuueckas BeposiTHOCTh. CiydaliHbIN

10  BBIOOp TOUYKH K3 PUTYPHI HA IIJIOCKOCTH, U3 1 https://resh.edu.ru
OTpE3Ka, U3 AYTU OKPY>KHOCTHU
I'eomeTpuueckast BeposiTHOCTh. CirydailHbIi

11  BBIOOp TOYKH U3 QUTYPHI HA TUIOCKOCTH, U3 1 https://resh.edu.ru
OTpe3Ka, U3 YT OKPYKHOCTH
I'eomeTpuueckast BeposITHOCTh. CirydailHbIi

12  BBIOOp TOYKH M3 (PUTYPHI HA IIJIOCKOCTH, U3 1 https://resh.edu.ru
OTpE3Ka, U3 AYTU OKPYKHOCTHU
Ucnbitanue. Ycnex u Heynauda. Cepust

13 N e p 1 https://resh.edu.ru
UCTIBITAaHUH JI0 TIEPBOTO yCIexa
Ucnbitanue. Ycnex u Heynauda. Cepust

14 N Ma p 1 https://resh.edu.ru
WCTIBITAHUM 10 TIEPBOTO yCIexa
Ucneitanue. Ycnex u Heynada. Cepust

15 " YA p 1 https://resh.edu.ru
WCTIBITAHHI 10 TIEPBOTO yCIEeXa
Hcneitanus bepuymiu. BepostHocTr

16 " pHy PO 1 https://resh.edu.ru
coOBITUM B cepuu ucnbiTaHuit bepHymim
Ucnbiranus bepuymu. BepostHocTn

17 . pry PO’ 1 https://resh.edu.ru
coOBbITHH B cepuM UcTibITaHUN bepHyu
[IpakTrueckas padota "VcnpiTanus

18 P . p 1 https://resh.edu.ru
bepnymm
CiyvaiiHas BeIMYMHA U paclpeieICHUE

19 Y . pactpen 1 https://resh.edu.ru
BEPOSATHOCTEH
MaremaTH4ecKoe 0KUJAHUE U JTUCTIEPCHUS]

20 . . A A p 1 https://resh.edu.ru
CIIy4yaliHOW BEJIMYHUHBI
[Tpumepbl MaTeMaTHYECKOTO OKUJIAHUS KaK

21  TEOpeTH4ecKOro CpeJHEro 3HaAUYCHUS 1 https://resh.edu.ru
BEJIMYUHBI

22  TlonsTHe 0 3aKOHE OOJIBITUX YUCEIT 1 https://resh.edu.ru
N3mepenne BEpOSTHOCTEN € TIOMOIIBIO

23 P p = 1 https://resh.edu.ru
4acTOT

24  TlpumeHEHHE 3aKOHA OOJIBIIAX YHCET 1 https://resh.edu.ru
O06o0011eHMe, cUCTEMaTH3alIs 3HAHUI.

25 H ’ H 1 https://resh.edu.ru
[IpencraBienne qaHHBIX
O00011IeHNE, CHCTEMATH3ALINS 3HAHHUIA.

26 m " 1 https://resh.edu.ru
OnucarenbHasl CTAaTUCTUKA
O0o0011IeHNE, CHCTEMATH3AINS 3HAHHUIA.

27 TlpencraBinenue gaHHBIX. OnUcaTeIbHAS 1 https://resh.edu.ru
CTaTUCTUKA
O06o00611eHMe, CUCTEMAaTH3alIs 3HAHU.

28 m ’ H 1 https://resh.edu.ru

BeposiTHOCTB CitydyaliHOTO COOBITHS




O0o00111eHNE, CHCTEMATH3AINS 3HAHHUIA.
29  BeposSTHOCTB CITy4aiiHOTO COOBITHSI. 1 https://resh.edu.ru
DreMeHThl KOMOMHATOPUKH
30 O00011IeHNE, CUCTEMATHA3AIINS 3HAHHUIA. 1 https://resh.edu.ru
DneMeHTbl KOMOMHATOPUKH
O0o0011IeHNE, CHCTEMATH3AIHS 3HAHHUIA.
31 DnemeHTsl KOMOMHATOpHUKHU. CiIydaifHbIe 1 https://resh.edu.ru
BEJIMYMHBI M PACIIPEICIICHUS
32  HroroBas KOHTpOJbHAS paboTa 1 https://resh.edu.ru
33  O0001IeHne, cUCTEMAaTH3aIUs 3HAHUI 1 https://resh.edu.ru
34  OO6oOmeHMe, CUCTEMAaTH3AIUS 3HAHUH 1 https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME

B denepasbHBIX M pervoHANIBHBIX TMPOLEAYypaxX OIEHKH KaydecTBa OOpa3oBaHUs
UCIIONB3YyeTCsl MepedyeHb (KoauduKaTop) pachpelesieHHbIX MO KJaccaM MPOBEPSIEMBbIX
TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0O0pa3oBaTebHON MPOTPaMMBI
OCHOBHOT'0 00111eT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 MaTeMaTHKE.

IIposepsiemble mpeboganus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMeENbHOL

npozpammul (5 kiacc)

Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTaThl OCBOEHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'O OOIIEr0o 00pa30BaHUs
pe3ynbTaTa
1 Yucna v BBIYUCICHUS

1.1 [lonumMaTh W MOpPaBWIBHO YNOTPEOJATh TEPMHUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMU

1.2 CpaBHUBaTh W YIOPSJAOYMBATH HATypalbHBIC YHWCIA, CPaBHUBATH B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IeCATUYHBIE IpoOU

1.3 CoOTHOCHUTh TOYKY Ha KOOPJAWHATHOM (YMCIIOBOM) TMpPSMON C
COOTBETCTBYIOIIUM €l YHUCIOM M H300pakaTh HaTypajibHbIe 4HCIIA
TOYKaMU Ha KOOPJMHATHOM (YUCIOBOM) IPSIMOM

1.4 BoinonHaTh apudmeTnueckue AEMCTBUS C HATYpaJbHBIMH YUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CITydasx

1.5 BhITIOTHITE MPOBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN

1.6 OKpyrasTh HaTypaJbHbIE YHCIIA

2 Penrenue TekcTOBBIX 3a/1a4

2.1 Pemarb TekcToBble 3a1auul apu(PMETUYECKUM CIIOCOOOM U C MOMOIIBIO
OpPraHM30BaHHOTI'O0 KOHEYHOTr0 nepedopa BCeX BOZMOXKHBIX BAPUAHTOB

2.2 Pemate 3amaun, coneprkaiue 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYHHBDIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh

2.3 Wcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJUIbI, O003HAUYCHUS TIPHU




pelieHny 3aaa4

2.4

[Tonp30BaThC OCHOBHBIMU €JAMHUIAMH HW3MEPEHUSA: IIEHbI, MAacChl,
pacCTOsIHUSI, BPEMEHHU, CKOPOCTH, BbIpaXaTh OJHU €IUHUIbI BETUYUHBI
yepes Ipyrue

2.5

W3BnekaTh, aHaTU3UPOBATh, OLIEHUBATH HH(POPMAIIHIO, TPEICTABICHHYIO
B Taliuile, Ha CTOJOYATOM  JguarpaMme, HMHTEPIPETUPOBATDH
Ipe/ICTaBJICHHbIE JAHHbBIC, UCII0JIb30BaTh JIAaHHbBIC TP PEIICHUH 33124

Harnsnnas reomerpust

3.1

[Tonb30BaThCA T€OMETPUUECKUMU MOHATHSIMU: TOYKA, MPsAMasi, OTPE3OK,
Jy4, YroJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[TpuBOIUTH MPUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOIIUX GopMy
U3YYEHHBIX TEOMETPUUYECKUX PUTyp

3.3

Hcnonp3oBaTh TCPMHUHOJIOTHUIO, CBA3daHHYIO C VyIUIaMHU: BCPIIMHA
CTOpOHA, C MHOTOYI'OJIbHUKaAMM: YI0JI, BCPIINHA, CTOPOHA, 1HUaroHalib, C
OKPYKHOCTBIO: paanyC, TMaMCTpP, ICHTP

3.4

N300paxaTh N3y4eHHbIE T€OMETPUUECKHUE (PUTYpbl HA HETMHOBAHHOM U
KJIETYaTOW Oymare ¢ HOMOIIBIO [IUPKYJIS U JIMHEUKU

3.5

HaxoauTh JJUMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPEHUEM C
MOMOIIIBI0 JIMHEHKH, CTPOUTHh OTPE3KH 3aJlaHHOU JJIUHBI, CTPOUTH
OKPYHOCTb 33JaHHOTO pajuyca

3.6

Hcnonp3oBaTh CBOMCTBA CTOpPOH M VYIJIOB IIPAMOYI'OJIbHHKA, KBaapara
I UX IIOCTPOCHH A, BBIYHMCIICHUS IIOIAA U IICPUMCTPa

3.7

Boruucisats nepuMeTp U Iiomaasr KBajapara, IpsSMOyrojibHuKa, Guryp,
COCTABJICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM uyucie uryp,
M300paKEHHBIX Ha KJIETYaTol Oymare

3.8

ITonp30BaThCcs OCHOBHBIMM MCTPUUCCKUMHU CIWHUIAMU HN3MCPCHUA
JJIMHBI, IJIOINAaAW; BhIPpAKAaTh OJHU CAMHUIBI BEJIUYWMHEI YCPE3 APYTHUC

3.9

PacrosnaBaTh mapasienenuriesi, KyO, HCIOJb30BaTh TEPMHUHOJOTHIO:
BepIMHa, peOdpo, TpaHb, M3MEPEHUS, HAXOAWTh H3MEpPEHUS
napasuienenunesaa, kyoa

3.10

Boeraucisats 00b€M Kyba, mapasienenurneia mo 3aJaHHbIM U3MEPEHUSM,
M0JIb30BATHCS €AMHUIIAMU U3MEPEHUs 00bEMa

3.11

Pemarts HeCIOXKHBIC 3aJa4u Ha U3MCPCHHUC I'COMCTPHUCCKHUX BCJINYHUH B
IMPAKTHYCCKUX CUTYyaAlUAX

IIposepsiembie snemenmul cooepaicanus (5 Kkiacc)

Kon

[IpoBepsieMblil AJIEMEHT COAEPHKAHUS

HarypanbpHble yncna u HyJIb

1.1

Hatypanbnoe uucno. Psn HarypaneHbeix uncen. Yucno 0. M3o0pakenue
HaTypaJbHBIX YKCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIOBOI) NpsIMOil

1.2

ITosunmnonnas cucrema cuucieHus. Pumckas HyMmepanus. Jlecatuunas
CHUCTEMA CUUCIICHUS

1.3

CpaBHEHHE HATYpaJIbHbIX YMCEI, CDABHEHHE HATYPAIbHBIX YHCEII C HYJIEM.




OxkpyriieHne HaTypaJbHbIX YUCEI

1.4

CrnoxxeHue, BbIYMTAHUE, YMHOKEHHE W [€JIE€HUE HATypaJbHBIX YHUCEIN.
CBOMCTBO HyJsl NpPH CIOXEHWUW, CBOMCTBA HYJIsl W E€OUHULBl MpU
yMHOXXeHHUH. [lepeMecTuTeNbHOE U COYeTaTelIbHOE CBOMCTBA (3aKOHBI)
CIOXEHUST U YMHOXKEHHS, pAaclpeleUTeIbHOE CBOMCTBO (3aKOH)
YMHOXKEHUS

1.5

Hcnonb3zoBanne OykB i 0003HAUEHUS HEU3BECTHOTO KOMIIOHEHTa WU
3aIUCH CBOMCTB apu(METHICCKUX JEeHCTBUI

1.6

JlenuTenn W KpaTHBIE YMCIIa, pa3sioKEHHWE Ha MHOXUTenu. IIpocteie u
coctaBHble uncna. [IpuszHaku nenmumoctu Ha 2, 5, 10, 3, 9. [/leneHue c
OCTaTKOM

1.7

CreneHb ¢ HaTypaJibHbIM TMOKa3aTeJIeM. 3alkCh YKCIAa B BHUAE CYMMBI
pa3psAIHBIX CIAraeMbIX

1.8

Yucnosoe BBIPAKCHHUC. Breluucnenue 3Ha4Y€HMH YHCIIOBBIX BBIp&)KGHI/If/'I,
IMOPAOOK BBIIIOJHCHHUA ,Z[CﬁCTBHfI. Hcnonb3oBaHue IIpy BbIYHUCJICHUAX
MMCPCMCCTUTCIIBHOTO M COUYCTATCIBHOI'O CBOMCTB (SaKOHOB) CJIOKCHUA H
YMHOXKCHUS, PACIIPCACIUTCIIBHOI'O CBOMCTBA YMHOXCHU

Hpobu

2.1

[IpencraBienne o napoOM Kak CHOCOOE 3amuCU  YacTH BEJIIUYUHBL.
OO0bikHOBEHHBIE 1poOu. [IpaBriibHBIE U HETTpaBUIIbHBIE ApoOU. CMelaHHas
Ipo0b, IPENCTABICHUE CMEIIAHHON JpO0HU B BUE HEMPABWIBHOW IpOOU U
BBIJICJICHUE 1E€JI0ON YacTU 4uciia U3 HeNmpaBUIbHOU ApoOu. M3o00pakeHue
Ipo0el TOYKaMH Ha YMCIOBOM MPSIMOM

2.2

OcHoBHoe cBoiicTBO Apoou. Cokpartenue apoodeit. [IpuBeaenue apodbu K
HOBOMY 3HaMeHaTe0. CpaBHEHHE IpoOeit

2.3

CnoxxeHrie W BbIYMTaHUE JpoOel. YMHOXKEHHWE U JeJIeHHe JpoOeid,
B3aMMHO-00paTHbIe ApoOu. HaxoxaeHue 4acTu 1eaoro u 1ejaoro mo ero
JacTH

2.4

Jlecatuunas 3anuch apoOeit. [IpeacraBinenue aecITUYHOM ApoOU B BUIE
0ObIKHOBEHHOM. M300paxeHue NecATUYHBIX APoOeil TouKaMu Ha YUCIOBOM
npsiMoil. CpaBHEHHUE AECITUYHBIX IpoOei

2.5

Apudmernueckue AEUCTBHS C JECATUYHBIMH JapoOsMu. OKpyrieHue
JNECATHYHBIX ApoOei

Pemenne TeKCTOBBIX 3a1a4

3.1

Pemenne TekCTOBBIX 3a1a4 apu(METUUECKUM CTIIOCOOOM

3.2

Pemenune nornueckux 3anad. Pemenue 3agau nepeObopoM BCeX BO3MOXKHBIX
BapuaHTOB. Vcnosib30BaHue NpH pelieHn  3aa4 Ta0IUI] U CXEM

3.3

Pemenue 3amau, comepxamux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EJWHUIIBI
U3MEPEHUS: MacChl, 00bEMa, IIEHbI, PACCTOSHUSI, BpEMEHHU, CKOPOCTH. CBSI3b
MEXAY €IUHULIAMU U3MEPEHUS KaXKJI0W BETUYUHBI

3.4

Pemrenre ocCHOBHBIX 3a7a4 Ha IpOOH

3.5

HpeI[CTaBHeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX Auarpamm

Harnsnnas reomerpust

4.1

Harnsaaele npencraBiieHuss 0 Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas,




OTPE30K, Jyd, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. YTOI.
IIpsAMOM, OCTPBIN, TYIIOM U Pa3BEPHYTHIN YTJIIbI

4.2

JlnuHa oOTpe3ka, METPUYECKUE €IWHMULIbI JIUHBL. JliuHa JOMaHOM,
NEPUMETP MHOTOYTOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YTIIOB C MOMOILBIO
TpPaHCIIOPTUPA

4.3

Harnsanele npeactaBienuss o ¢urypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
IPsIMOYTOJILHUK, KBAJpaT, TPEYTOJIbHHUK; O PABEHCTBE (PUTYD

4.4

N3o6pakenne ¢uryp, B TOM uucie Ha kierdatoin Oymare. [loctpoenHme
KOH(UTYpaluii U3 4YacTedl MpsSMOM, OKPY>KHOCTH Ha HEIMHOBAHHON U
kinetdatoil Oymare. lcnomp3oBaHue CBOMCTB CTOPOH M YIJIOB
PSIMOYTOJIbHHUKA, KBaJIpaTa

4.5

[Imomane mNpAMOYroJbHMKA M MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM uucie (Uryp, M300paKEHHBIX Ha KJIETYATOU
Oymare. EnuHu1bl n3MepeHus iouaau

4.6

Harnsgaele  mpexacraBieHUss O MPOCTPAHCTBEHHBIX — (PUTYpax:
OpsIMOYTOJIBHBIN Napajuienenunen, Ky0, MHOrorpaHHuku. M3o0pakeHue
OPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTkuM Kyba M mapasuienenuresa.
Coznanue Mojienet MHOTOTpaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIINHA
U APYTUX MaTe€pUaJIOB)

4.7

O0BEM MpAMOYTOJIBHOTO Tapajienenunena, kyoa. EquHuie uamMmepenus
00bEMa

IIposepsiemvi

e mpebosanus K pe3yibmamam 0C80€eHUsL OCHOBHOU 00pa308ameibHOl
npoepammsl (6 kracc)

Kon
MIPOBEPSIEMOTO
pe3yJabTara

[IpoBepsiemMbie MpeIMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHON TPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs

1

Yucia ¥ BBIYUCIIEHUS

1.1

3HaTh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3INYHBIMHA BHIAMU YHCEIT
U CIoco0aMu MX 3alKCH, MEPEXOUTh (€CIM 3TO BO3MOXXHO) OT OJHOM
dbopMBI 3amKcH Yucia K Apyrou

1.2

CpaBHHBaTB H yrnopaaoduBaTb MHCJIbIC YMCIIA, OOBIKHOBEHHBIE U
JCCATHUYHBIC I[pO6I/I, CpaBHHUBATH YHCJIa OJHOT'O K PA3HBIX 3HAKOB

1.3

BrIToHTh, cOYeTast yCTHBIE U MUCbMEHHBIC TPUEMBI, apU(PMETUIECKUE
JEUCTBUSL C HATYpPaJbHBIMU U IEJBIMH YUCIAMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU  JAPOOSMH, TIOJOKUTEIBHBIMU W OTPHUIIATCIbHBIMU
YUCIIAMU

1.4

BpruucasaTh 3Ha4€HUsI YUCIIOBBIX BBIPAXKEHUN, BBINIOJIHATH PUKUIKY U
OLICHKY pe3yJbTaTa BbIYMCICHUN, BBINOJIHATE MPeoOpa3zoBaHUs
YHCJIOBBIX BBIPAKEHUI HA OCHOBE CBOMCTB apu()METHUECKUX JEHCTBUN

1.5

OKpyTATH 1EeNbIe YUCTIA U JECATUIHBIC POOH, HAXOIUTh IPUOIUKEHUS
YHCe

1.6

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW MPSMOUN C COOTBETCTBYIOLIUM €M
YUCJIOM W M300pa)kaTh 4YKCJIa TOYKAMU Ha KOOPAMHATHOUM MPSMOIA,




HaxXoaWTb MOJYJIb YHCJId

1.7 COoOTHOCHTh TOYKY B NPSIMOYIOJBHOM CHCTEME KOOpAHMHAT C
KOOPJWHATAMH 3TON TOUKHU
1.8 OKpyTsTh 1ENble YUCTa U JECATUYHBIEC APOOH, HAXOIUTh TPUOTUKEHUS
qrcell
2 UucnoBbie 1 OYKBEHHBIE BBIPAKECHUS
2.1 [TorumaTe U ymoTpeOsITh TEPMHUHBI, CBA3aHHBIC C 3aMHCHIO CTEMECHU
YHUClia, HAXOIUTh KBApaT v KyO YMCIIa, BRIYUCIISITh 3HAYCHUS YHCIIOBBIX
BBIPKCHUIA, COICPKAIINX CTEIICHU
2.2 [Tonp30BaThCAd MpPU3HAKAMH JACIMMOCTH, PAaCKJIaJbIBaTh HATypaJIbHBIC
YHUCJa HA TPOCThIE MHOXKUTENH
2.3 [Tonb3oBaThCA MacITabOOM, COCTABISATh NPOMOPIIUU U OTHOIIIEHUS
2.4 Hcnons3oBaTh OykBBI isi  00O3HAYCHHUST YHCENl TMPU  3aIUCH
MaTEMaTUYECKUX BBIPAKEHUM, COCTABJISATh OYKBEHHBIC BBIPAKEHUS U
(bopMyIIbl, HAXOJIUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUN
2.5 Haxonuts HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA
3 Pemenme TekCcTOBBIX 3a1a4
3.1 Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a1a4l ApU(PMETUUECKUM CITIOCOOOM
3.2 Pemate 3agauu, CBsi3aHHBIE C OTHOIICHHEM, MPOMOPIHMOHAIBEHOCTHIO
BEJIMYMH, MPOLIEHTaMM, peliaTh TPU OCHOBHBIC 3aJa4dl Ha JpoOU U
MPOLICHTHI
3.3 Pemate 3amaun, copeprkaiiue 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYHHBIL:
CKOpPOCTb, BpEMs, pPAacCCTOSIHHE, II€HY, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMs, 00bEM  palboTHI, UCIIOJIb3YS
apu(pMETHICCKUE JCUCTBHUS, OIEHKY, TMPUKHUAKY; IOJH30BATHCS
CAMHHUIIAMHU U3MEPEHUS COOTBETCTBYIOIIMX BEITMINH
3.4 CocTtapysTh OYKBEHHBIC BBRIPAKECHUS TI0 YCIIOBUIO 33/1a4d
3.5 N3Bnekats uHbOpMaIKIO, MPEICTABICHHYIO B TabJIUIlaX, HA JIMHEHHOM,
CTOJIOYAaTOM  WJIM  KPYroBOM  JWarpaMmax, HWHTEPHPETUPOBATH
MPE/ICTAaBJICHHBIE JJAHHBIC, CTIOJIb30BAaTh JIAHHBIE TIPU PEIICHUH 33124
3.6 [IpencraBnare wHOOPMALMIO C IIOMOIIBI0 TAOIWIl, JHUHCHHOM W
CTOJIOUATON AHarpaMm
4 Harnsannas reometpust
4.1 [TpuBOoANTH IPUMEPHI 0OBEKTOB OKPYKAIOLIET0 MUpPa, UMEIOIINX (hopMy
W3YYCHHBIX TEOMETPHYCCKUX ITUIOCKMX M TMPOCTPAHCTBEHHBIX (HTYD,
IPUMEPHI PABHBIX U CAMMETPUYHBIX (QUTYD
4.2 N300pakath € TMOMONIBIO IUPKYJIS, JIMHEWKH, TPAHCIOPTHpaA Ha
HEJIMHOBAaHHOW M KjieTyaTod  Oymare  U3y4YeHHbIE  IUIOCKHE
reoMeTpudeckne Gurypsl U KOHOUTYpaIUi, CAMMETPUYIHBIC (PUTYPBI
4.3 [Tonb30BaThCA TEOMETPUYECKUMH TOHSATHUSAMH: PaBEHCTBO (uryp,
CUMMETPHS; UCTIOJIb30BaTh TEPMUHOJIOTHIO, CB3aHHYIO C CHUMMETPHUEH:
0Ch CHMMETPUH, IIEHTP CUMMETPHUH
4.4 Haxonuts BeIMYMHBI YIJIOB MU3MEPEHUEM C MOMOIIBIO TPAHCIOPTHUPA,

CTPOUTH YTJIbI 3aJJaHHON BEJTMYUHBI, MTOJIH30BaThCA MIPU PEUICHUM 3a/1a4
I'paJlyCHOM MEpoM yrJioB, pacCliO3HABaTh HA YEPTEIKaX OCTPHIN, MPSIMOH,




Pa3BEPHYTHIA U TYIION YIJIbI

4.5 Beraucisth 1IMHY JIOMaHOH, IEPUMETP MHOTOYTOJILHUKA, TTOJIb30BATHCS
CAVHUIIAMHU W3MEPEHUS JUTMHBI, BRIpAKAaTh OJAHHU CIUHUIIEI U3MEPEHUS
JUTMHBI Yepe3 Ipyrue
4.6 Haxonutb, UCHONB3ys YepTEKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JIBYMsI TOYKAMH, OT TOYKH JI0 MPSIMOM, JITTMHY ITyTH HA KBAJIPATHOM CETKe
4.7 Boruncnate miomans (GuUryp, COCTaBIIGHHBIX U3 MPSIMOYTOJIbHUKOB,
UCIIONIb30BaTh pa3OMeHHEe Ha MPSAMOYTOJbHUKH, HAa PaBHbIC (UTYPHI,
JOCTpaWBaHWE JIO0 TMPSMOYTOJIbHUKA, TI0JIb30BAaThCS  OCHOBHBIMH
eAMHUIIAMHU U3MEPEHUS TUIOIIAIH, BRIPAKATh OJHH SIUHUIIEI H3MEPEHUS
TUIONIAIN Yepe3 APYTue
4.8 Pacro3naBaTh Ha MOJENSIX W HU300pKEHUAX NHUPAMHUAY, KOHYC,
IWIMHIpP, WCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pPeOpo, TpaHb,
OCHOBaHMeE, pa3BEPTKa
4.9 N306pakath Ha KJIeT4yaToOM Oymare npsiMOYTOJIbHBIN MapajuieIenune]
4.10 Boruucnsate 00bEM  MPSAMOYTOJIBHOTO — Tapajiesienunena, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €IMHUIIAMHU U3MEPEHHS 00BhEMA
411 PemaTe HeclIOXKHBIE 33J]a4M HA HAXOXKJICHUE TEOMETPUUECKUX BEJIMYUH
B MTPAKTUYECKUX CUTYAIHSIX
IIposepsiemvbie sanemenmol cooepaicanus (6 kiacc)
Kon [TpoBepsiemMblii 2JIEMEHT COJIep KaHMS
1 HatypanbHble uncna
1.1 Apupmernyeckre AEHUCTBUS C MHOTO3HAYHBIMU HAaTypaJbHBIMU YHCIIAMHU.
YucrioBble BBIPAKEHMS, MOPAIOK JEHCTBUM, HCIOIb30BAHUE CKOOOK.
Hcrnonp30BaHre MpU BBIYUCICHUSX TTEPEMECTUTEIIHHOTO U COYETATEIILHOTO
CBOWCTB CIIO)KEHHS W YMHOXXEHHUS, PACIPEAeTUTEIILHOTO CBOMCTBA
YMHOKCHHS
1.2 OKpyrJieHue HaTypaJbHBIX YUCET
1.3 Jlenutenu v KpaTHBIE YKCIia, HAUOOIBIINUN OOIIUH NeTUTENh U HAUMEHBIIIEe
oO1ee kpaTHoe. [lenrMocTh CyMMBI M IPOU3BEICHHUSI
14 JleneHue ¢ ocTaTkoM
2 Hpobu
2.1 OOGbIkHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JIpoOU, COKpalleHUe IpoOeil.
CpaBHeHHE 1 yHIOPSA0YUBaHHUE Ipo0eit
2.2 Pemenne 3amad Ha HaXOXKJIEHUE YACTH OT IIETIOTO U IIEJIOTO MO €r0 YacTH.
Jlpo6GHOE YnCII0 KaK pe3ysbTat JeICHUS
2.3 [IpeacraBnenne aecATUYHOW IpoOM B BUIE OOBIKHOBEHHOH 1poOu U
BO3MOKHOCTh NIPEJICTABIICHNSI OOBIKHOBEHHOW POOU B BUJIE ACCATUIHOU
2.4 JlecatnuHple poOM W METpHUYEcKas cucTeMa Mep. ApudMeTHdecKue
JEHCTBUS W YHCIIOBBIC BBIPAKCHHS C OOBIKHOBCHHBIMH W JICCSITHYHBIMHU
Ipo0siMU
2.5 OtHomienue. JleneHne B JaHHOM OTHOIIeHWU. MacmTab, mpomopius.




[IprMeHenne nponopunii NPYU PENICHNH 3a1a4

2.6 [TonsiTne npoueHTa. BeluuciaeHne NpoueHTa OT BEJIMYMHBI U BEIUYHUHBI 110
e€ mpoueHTy. BrlpaxkeHue NpOLUEHTOB ACCATUUYHBIMU Apo0sMu. Pemenue
3a/1a4 HA MPOLEHTHI. BbIpa)keHre OTHONIEHUS BEJIMYMH B IPOLIEHTAaX

3 [TonoXuTENbHBIE M OTPULIATEIIHHBIE YHCIIA

3.1 [TonoxxutenbHble U OTpULIATENbHBIE yncha. Llenbie uncma. Moaynpe yucna,
reoOMeTpUYecKasl UHTepIpeTaus Mooy yucia. M3o0paxkenue yucen Ha
KOOPJIMHATHOM NpsiMoid. YnciioBele MpoMexXyTKH. CpaBHEHUE YHCET

3.2 Apudmernueckne ACHCTBUS C TIOJOXKHUTCILHBIMH W OTPHUIATCIHHBIMU
YUCIIAMH

3.3 IIpssmMoyrosibHas cucTeMa KOOpAMHAT Ha INIOCKOCTH. KoopauHaTe! TOUkM Ha
IJIOCKOCTH, abcuucca W opauHara. lloctpoenwe TOYek M (Quryp Ha
KOOPJAMHATHOM TJIOCKOCTH

4 ByKBEHHbBIE BBIPAKECHHS

4.1 [Ipumenenue OyKB JJisi 3alUCH  MaTE€MaTUYECKUX BBIpAXKEHUH U
npennoxkennit. CpoiicTBa apudmeTHdyeckux JercTBuil. bykBeHHbIE
BBIPA)KECHHMSI M YMCJIOBBIE MTOICTAHOBKU. ByKBEHHBIE paBEHCTBA, HAX0K/ICHUE
HEW3BECTHOI'O KOMIIOHEHTA

4.2 ®opMyiibl, GOpMYIIbI IEPUMETPA U IUIOMIAIHA MPAMOYTOJIbHUKA, KBaApaTa,
00bEMa napajuieNenuneaa u Kkyoa

5 PemeHne TEKCTOBBIX 3a/1a4

5.1 Peienne TekCTOBBIX 3a1a4 apuMETUYECKUM CIIOCOO0OM

5.2 Pemenue nornueckux 3agad. Pemenue 3anay nepebopoM BCEX BO3MOMKHBIX
BApUAHTOB

5.3 Pemenue 3agady, comepkamux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIMYHMHBIL:
CKOpPOCTb, BpEMS, pAacCTOSHHME, LE€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENIBHOCTD, BpeMsl, 00BEM pabOoThl. EAMHUIIBI ©3MEpPEHUs: MacChl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTU. CBSA3b MEXIY €AMHUIIAMU
M3MEPEHHUSI KaXKI0W BETUYUHBI

5.4 Pemenne 3amay, CBSA3aHHBIX C OTHOLIEHUEM, NPONOPLHAOHAIBHOCTHIO
BEJIMYMH, IPOLICHTAMU; PEILIEHUE OCHOBHBIX 33/1a4 Ha IPOOH U MPOLIEHTHI

5.5 OneHka ¥ TpUKUAKA, OKpyrieHue pesynbrara. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH 10 YCIOBUIO 3a1a4H.

5.6 [IpencraBiienrie JaHHBIX C MOMOUIBIO TaOauI U aAuarpamm. CrojOyaThie
auarpaMMbl. YTeHue KpyroBbIX JuarpaMmm

6 Harnsgnas reomeTpus

6.1 Touka, mpsmas, OTPE30K, JIy4, Yrojda, JIOMaHas, MHOTOYTOJIbHUK,
YEeTBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT

6.2 B3anMHOEe pacnoyiokeHHe ABYX MPSMBIX Ha IJIOCKOCTH, MapaiiesIbHbIE
MpsIMbIE, IEPIICHIUKYJIIPHbBIC MTPSIMbIEC

6.3 N3mepenne paccTOsIHUM: MEXAYy ABYMS TOYKAMH, OT TOYKH O NPSIMOM,
JUIMHA MapuIpyTa Ha KBaJIPaTHOMN CETKe

6.4 MN3mMepenre u noCTpoeHUeE yIJIOB C TOMOIIBIO TPAHCTIOPTUPA

6.5 Buabl TpeyroJbHUKOB: OCTPOYIOJIbHBIM, IIPSAMOYTOJIbHbBIN, TYIIOYTOJIbHbIN,

paBHOOEIPEHHBII, PABHOCTOPOHHUHN




6.6 YeTpip€xyronpHukK. IIpsAMOYronbHHMK, KBajpaT: HCIIOIb30BaHUE CBOWCTB
CTOPOH, YIJIOB, THArOHaJIEn

6.7 N3o00paxenne reoMeTpuueckux (Uryp Ha HEIMHOBAaHHOW Oymare c
UCIIOJIb30BAaHUEM  IIUPKYJIA, JIMHEHKH, YroJIbHHKA, TPaHCIOPTHUPA.
ITocTpoenus Ha kieTyaroi Oymare

6.8 ITepumeTp MHOTOYTOJILHUKA

6.9 [lonsitue  mnomamu  QUrypbl, €OUHUIBI  U3MEpPEHUs  IUIONIAJIH.
[Tpubmmk€HHOE M3MepeHue Iomaan (GUryp, B TOM 4HCIe Ha KBaJIpaTHON
CETKE

6.10 [TpubnmkE€HHOE M3MEPEHUE JITMHBI OKPYKHOCTH, TUIOMIAIN KPyTa

6.11 CummeTpus: LeHTpanbHas, oceBas U 3epkainbHad. llocTpoeHue
CUMMETPUIHBIX QUTYP

6.12 Harnsaueie peACTaBICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajenenunen, Kyo, npu3ma, mupaMmuia, KOHyC, HWIMHAP, map u cdepa.
N300paxenne  mnpocTpaHCTBeHHbIX  uryp. Ilpumepsl  pa3BépTok
MHOTOTPaHHMKOB,  LMiauHApa u  KoHyca. Co3gaHue — Mojenen
IPOCTPAaHCTBEHHBIX (puryp (u3 6ymaru, NpoBOJIOKH, IJIACTUIIMHA U JIPYTHX
MaTepHuasoB)

6.13 [Tonstue 00bEMa, equHULBI U3MepeHust 00béMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenuneaa, Kyoa

IIposepsiemble mpeboganus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMeENbHOL

npozpammyl (7 kiacc)

Kon IIpoBepsieMble MTpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MPOBEPSAEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHuUs
pe3ynbTaTa
1 Yucna v BBIYUCICHUS

1.1 BbInonHATh, cOYeTast yCTHbIE U MUCbMEHHbIE TPUEMBIL, apU(PMETUUECKHE
JICHCTBUS C palliOHATBHBIMU YHUCIaAMH

1.2 HaxonuTth 3HaueHUs YNCTOBBIX BBIPAKEHUH, TPUMEHSATH Pa3HOOOpa3HbIC
CrocoObl M TPHUEMBI BBIYMCICHUS 3HAYCHU JPOOHBIX BBIPAKEHUI,
coJiep Kaiux 0OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH

1.3 [lepexomuts OT onmHOM (opMBI  3amuMcu 4YWUCEeN K  JAPYrou
(mpeoOpa3oBbIBaTh  JAECATHYHYIO  J1poOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH, B OCECKOHEUHYIO
JECATUYHYIO 1POOB)

1.4 CpaBHUBATH U YIIOPSJOUYMBATH PALIMOHAJIBHBIC YUCTIA

1.5 OKpyrJsITh uncna

1.6 BEITIONHATS TPUKUAKY M OICHKY pe3yJbTaTa BBIYMCICHHM, OIEHKY
3HAYEHHU YHCIIOBBIX BBIPAKECHUM. BBIMOIHATE JEUCTBUA CO CTEIICHSIMH C
HATypaJbHBIMH MOKA3aTeIsIMU

1.7 [IpumeHsATh TpPU3HAKK JEIUMOCTH, PAa3JI0KEHWEe Ha MHOXKHUTEIN
HATYpaJIbHBIX YHCEIl




1.8

Pemlatb  NpakTUKO-OPMEHTHPOBAHHBIE  3aJa4M,  CBS3aHHBIE  C
OTHOILIEHUEM BEJIVYMH, TPONOPLHOHAIBHOCTHIO BEIUYUH, IPOLEHTAMH,
MHTEPIIPETUPOBATH PE3YIBTATHI PEIICHUS 3a/1a4 ¢ YYETOM OTPaHUYCHUM,
CBSI3aHHBIX CO CBOWCTBAMH PACCMAaTPUBAEMBIX OOBEKTOB

2 AnrebpanvecKue BhIPaKCHUS
2.1 Hcnonp3oBaTh  anreOpandyeckyrd TEPMHUHOJOTHMIO U CHUMBOJIHKY,
IPUMEHATH €€ B IPOILIECCE OCBOCHUsI yUeOHOr0 Marepuasa
2.2 HaxoauTs 3HaueHnst OyKBEHHBIX BBIPAKEHUHN MPH 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX
2.3 BremonusaTe mpeoOpazoBaHUS IIENIOTO  BBIPAXKEHHS] B MHOTOWICH
pUBEICHHEM MOJOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK
2.4 BBINIONHAT YMHOXEHUE OJTHOWIEHAa HA MHOTOWIEH W MHOTOWIEHA Ha
MHOTOYJIEH, NPUMEHATh (GOPMYJIbI KBaJgpara CyMMbl M KBajpara
pa3HOCTH
2.5 OCyIIecTBIATh Pa3IoKEHUE MHOTOWICHOB Ha MHOXUTEIHN C MOMOUIBIO
BBIHECEHHUS 32 CKOOKM OOIIEr0 MHOKUTEINSI, TPYNIUPOBKU CIaraeMblXx,
IpUMEHEHHUs (OPMYJI COKPAIIEHHOTO YMHOKEHUS
2.6 [IpumeHsaTh npeoOpa3oBaHUsI MHOTOYIEHOB IS PELIECHUS pPa3IMYHBIX
3aJ1ay U3 MaTEMATHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH
2.7 Hcnonp30BaTh CBOMCTBA CTEIIEHEW C HATYPAJIbHBIMU MOKA3aTEISAMU IS
npeoOpa30BaHUsl BRIPAKCHUIN
3 YpaBHEHHUsI U HEPABEHCTBA
3.1 PemaTe nuHENHHbBIE ypaBHEHUS C OJTHOM IIEPEMEHHOM, TPUMEHSS IIPABUIIA
nepexoza OT UCXOIHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTs,
SBJIIETCSI JIM YUCJIO KOPHEM YPAaBHEHHUS
3.2 [IpumensTh rpaduyeckre METObI IPHU PEIIEHUN JTUHEHHBIX YpaBHEHUN
U UX CUCTEM
3.3 [TonOupaTh mpuMepsl Nap YUCEN, SBISIOMIUXCSA PELIIEHUEM JIMHEWMHOTO
YpaBHEHUS C AIBYMsI IEPEMEHHBIMU
3.4 CtpouTh B KOOPAMHATHON TJIOCKOCTH TrpauK JTUHEHHOTO YPaBHEHHUS C
JBYMsI TMEPEMEHHBIMU; MOJIb3YsSICh I'paUKOM, NPUBOAUTH IPUMEPHI
pelIeHus] YPaBHEHHUSI
3.5 PemaTe cucTeMsl IByX JJMHEMHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU, B
TOM 4HcIie TpaduuecKu
3.6 CocTaBnsATh W pellaTh JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCJIOBUIO 33Ja4d, HUHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4d NOJIYYEHHBIN PE3yJIbTaT
4 Koopnunate! u rpaduku. OyHkumu
4.1 N300paxkath Ha KOOPAWHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpJAMHATaM, JIy4Hd, OTPE3KH, WHTEpBaJbl, 3alHCHIBATH
YHCJIOBBIE MPOMEXYTKH Ha alreOpandeckoM s3bIKe
4.2 OtMmeyaTh B KOODJAMHATHOM IIJIOCKOCTH TOYKHM IO  3aJlaHHBIM
KOOpJMHATaM
4.3 Crpoutsb rpaduiku muHedHbIX GyHKUIUNA. CTpouTh rpaduk GyHKINH y=|X|
4.4 OnuceiBaTh C MOMOIIBIO (PYHKIIMHA HM3BECTHBIE 3aBUCHUMOCTU MEXIY




BEJIMYMHAMU: CKOPOCTh, BpEMs, pACCTOSIHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxoauts 3HaueHue GyHKINMH 10 3HAYCHUIO €€ apryMeHTa

4.6

[lonumate rpaduyeckuid  cnocod® TPEACTaBICHUS U aHalu3a
uH(popMaIuu, WU3BJIEKaTh W MHTEPIPETHPOBATH HMHPOPMALUIO U3
rpaduKOB peasIbHbIX MPOIECCOB U 3aBUCUMOCTEHN

BCPO}ITHOCTI) N CTAaTUCTHUKaA

5.1

Yurare nHOpMAIUIO, MPEACTABICHHYIO B TAOJMIIAX, HA JAHarpaMMax,
NPEACTAaBIATh JaHHBIE B BHUAC TaOJNWI, CTPOUTh JIUATPAMMBbI
(cronbukoBeIe (CTOIOYATHIC) M KPYTOBHIE) IO MACCUBAM 3HAYCHUH

5.2

OnuceiBaTh W HHTEPIPETHPOBATH PEATBHBIE YHWCIOBBIE JaHHbBIE,
IIpE/ICTAaBICHHBIE B TA0JIMILIAX, HA IUarpaMmax, rpaukax

5.3

Hcnonp3oBaTh L OIIMCAaHUA JaHHBIX CTATUCTUYCCKUC XaPAKTCPUCTUKU
CpCaHeC apI/I(i)MeTHLIeCKOC, MCAHaHa, HauOoJbIIee W HaWMCEHBIIEE
S3HA4YCHM:A, pa3Max

5.4

MMets npencraBiaeHue O CIy4YaHOW M3MEHUYMBOCTHU HA IpUMEpax LIEH,
(U3MYECKUX  BEIUYMH, AaHTPONOMETPUYECKHX  JIaHHBIX, HMMETh
IIPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomeTpus

6.1

Pacno3HaBaTh W3y4YeHHBIE T€OMETPUYECKUE (PUTYpPBI, ONPEAETATh HX
B3aMMHOE DACIOJNIOKEHHE, H300pakaTh TeoMeTpuyeckue (Urypsl,
BBIIIOJIHATh 4YEPTEXKU [0 YCIOBHUIO 3ahaud. M3mepsaTe nuHelHbIE U
yIJIOBbIE BeMYMHBL. Pemare 3a1aun Ha BBIYMCIICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB

6.2

HCH&TB r pY6YIO OICHKY JIMHEUHBIX U YIJIOBBIX BCJIMYHUH IIPCIMCTOB B
peaJIBHOP'I KU3HHU, pasMCPOB ITPHUPOAHBIX 00BeKkTOB. PaznmnyaTh pPa3sMCpPhI
9TUX 00OBEKTOB 110 NMOpAAKY BCIIMYNHBI

6.3

CTpouTh YepTEXKHU K TEOMETPUYECKUM 3a/1a49aM

6.4

[lonp30BaThCAd NMPU3HAKAMHM PABEHCTBA TPEYTOJBbHUKOB, MCIOJIB30BATH
MPU3HAKU U CBOICTBA PaBHOOENPEHHBIX TPEYTOJbHUKOB MPHU PELICHUU
3a1a4

6.5

HpOBOI[I/ITI) JJOTHYCCKHC PACCYIKACHUA C HCIIOJIBb30BAHHUCM
ICOMCTPHUCCKHUX TCOPCM

6.6

Ilonp30BaThCA NPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEAMAaHbI, NMPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYTOJIBHOIO
TPEYTOJbHUKA, B PENIEHUN F€OMETPUYECKHX 3a1a4

6.7

OnpenensaTe NapauielbHOCTh MPSMBIX C MOMOIIBK YTIJIOB, KOTOPHIE
oOpa3yeT ¢ HUMHU cekylias. OnpeaensTb MapamieIbHOCTh MPSMBIX C
IOMOIBI0 PABEHCTBA PACCTOAHUKA OT TOYEK OJHOM MPSIMOU IO TOYEK
JIPYrou MpsiMoun

6.8

PemaTe 3a1aum Ha KJeT4aTon Oymare

6.9

[TpoBOAUTH BHIYMCIICHUSI U HAXOAUTH YUCIOBbIE U OyKBEHHBIE 3HAUCHUS
YIJIOB B I€OMETPHUYECKHUX 3aJa4ax C MCIOJb30BAHHEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX
P TEPECEUEHUM [BYX MAPAJUIENbHBIX NPSMBIX ceKyuied. Pemars




MPAKTHYCCKHUC 3a/1a91 Had HAXOKICHUC YIJIOB

6.10 BiageTe NOHATHEM T€OMETPUYECKOTO MECTA TOUYEK. YMETh ONPENEIATh
OMCCEKTpPHUCY yIJla W CEPEIMHHBIA TMEPHEHIUKYISIp K OTPE3Ky Kak
reOMETPUYECKHE MECTa TOUEK

6.11 dopMyIUpOBaATH ONPEACIICHUS] OKPY>KHOCTH U KPyTa, XOP/Ibl U AUaMETPa
OKPYHOCTH, TOJIb30BaThCsl MX CBOMCTBaMHU. YMETh MPUMEHSTH 3TU
CBOICTBA NIPU pEIICHUH 33124

6.12 Brnanete NOHATHEM ONMCAaHHON OKOJO TPEYroJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€¢ 1eHTp. [lomp3oBaTbes (QakTamMu O TOM, UTO
OHMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA NEPECEKAIOTCS B OJHOW TOYKE, U O
TOM, 4YTO CEPEAWHHBIC MEPIECHIUKYJSIPbl K CTOPOHAM TPEYTOJbHUKA
MIEPECEKAIOTCS B OJTHOW TOUYKE

6.13 BrnageTte DNOHATHEM KacaTeIbHOM K OKPY>KHOCTH, IOJIb30BaThCS
TEOpeMOW O MEepPHeHAUKYJISPHOCTH  KacaTelbHOM U pajuyca,
MIPOBEAEHHOTO K TOUKE KaCaHUs

6.14 [Tonb3oBaThCAd MPOCTEUIIUMU T€OMETPUUYECKUMU  HEPaBEHCTBAMH,
MOHUMATh UX NMPAKTHYECKUI CMBICI

6.15 [IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUS C IMOMOUIBIO
LAPKYJIS U JIUHEUKU

IIposepsiemvbie snemenmol cooeparcanus (7 knacc)
Kon [TpoBepsieMblil 3JIEMEHT COJIEPHKAHUS
1 UYuciia v BBIYUCIICHUS

1.1 JIlpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, TIEPEX0JT OT OJHOU (hOPMBI 3aIUCH
npoOeit k apyroit. IloHsTHE pallMOHAIBHOTO YHWCHa, 3aluCh, CPAaBHEHUE,
YIOPSAOUYUBAHNE PAIMOHATIBHBIX YHCEI

1.2 ApudmMernueckre IEUCTBUS C pallMOHAJIBLHBIMU 4KcliaMu. Perienue 3anau
13 peajbHOM MPAKTUKU HA YaCcTH, HA APOOH

1.3 CreneHb ¢ HaTypaJIbHBIM TIOKa3aTelieM: OIpeesieHne, MpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIITNX YUCE

1.4 [IpotieHTsl, 3aMKch MPOIIEHTOB B BUE APOOU M IpoOU B BHUJIE TIPOIICHTOB.
Tpu OCHOBHBIE 3aJauyd Ha MPOLEHTHI, PEIIECHUWE 3aJa4 U3 peajlbHOU
IPAKTUKH

1.5 [IpumeHeHne TPU3HAKOB JEIMMOCTH, pA3J0KEHHE Ha MHOXKHUTEIH
HaTypaJbHbIX YHCEII

1.6 PeanbHbie  3aBUCHMMOCTH, B TOM 4HcClie TpsMas U oOparHas
IPONOPLIMOHATILHOCTH

2 AnreOpandeckre BEIPOKCHHUS

2.1 IlepeMeHHBIE, YMCIOBOE 3HAYECHUE BBIPAKEHHUS C  [EPEMEHHOM.
JlonycTrmble 3HaUYE€HUS IEPEMEHHBIX

2.2 [IpeacraBnenre 3aBUCHMOCTH MEXIy BEIMYUHAMH B BHIE (HOPMYJIBL.
Brraucnenns no popmynam

2.3 IIpeobpazoBanrie OyKBEHHBIX BBIPAXKEHUN, TOXKJIECTBEHHO paBHBIC




BBIPAKEHHUSI

2.4 CBolicTBa CTENEHH C HATYPAJIBbHBIM IOKA3aTeJIEM
2.5 OpnnHowieHsl 1 MHOTOWIEHBl. CTeneHb MHOrousieHa. CiokeHue, BBIUUTaHUE,
YMHOXEHHE MHOTOWICHOB
2.6 @®opMmyabl COKpaUIEHHOIO YMHOXKEHHSA: KBaJapaT CyMMbl M KBajJpar
paszHocTu. PopMmysia pa3sHOCTU KBaJpaToB. Pa3nojkeHue MHOTOUYIEHOB Ha
MHOKUTENH
3 YpaBHeHHs
3.1 VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, MpaBUia NpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHWJIBHOCTh YPABHEHUN
3.2 JIuHeitHOe ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELLICHUE JIUHEHHBIX YPABHEHUN
3.3 CocraBieHne ypaBHEHHI 110 yCIOBUIO 3a7jaui. PelieHne TeKCTOBbIX 3aa4 C
IOMOIIbIO YPaBHEHUI
3.4 JIuHeliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
3.5 CucremMa NByX JMHEWHBIX YPaBHEHMH C IBYMsI IIE€pEMEHHBIMHU. Permenune
CUCTEM ypaBHEHUH CIIOCOOOM MOACTaHOBKH. [IpuMepsl perieHust TEKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPABHEHUI
4 Koopnaunate! u rpaduku. yHkumn
4.1 Koopaunara Touky Ha npsmoi
4.2 YucioBble  NpOMEXyTKH. PaccTrossHMe  Mexay  JABYMs — TOYKaMH
KOOPAMHATHOM MPSAMOU
4.3 [IpsimoyronbHast cucreMa koopauHat, ocu Ox u Oy. Abcuucca U opiuHaTa
TOYKH Ha KOOPJMHATHOM INIOCKOCTH
4.4 [Ipumepsl rpadukoB, 3anaHHbIX (popmynaMu. UTeHue rpaukoB peanbHbIX
3aBUCHUMOCTEN
4.5 [lonsitue pynkumu. I'padux dpynkumun. CroiicTBa QyHKIMIA
4.6 Jluneitnas dynkuwms, e€ rpaduk. ['padux byaknmn y=|x|
4.7 I'paduueckoe perieHue IHUHEWHBIX YpaBHEHUW W CHUCTEM JIMHEWHBIX
YpaBHEHUM
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [Ipencrapiienue TaHHBIX B BUJE TaOJIUII, AUArpamMm, rpaduKoB. 3anoHEHUE
TaOJUIl, YTEHUE U TOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U
KpyroBbiX). UYrteHue rpaduKOB pealbHbIX IpoleccoB. V3BneueHue
uH(popManuu U3 IuarpamMm M TaOJUL, MCHOJb30BaHHE W HHTEpIIpPETAIUs
JaHHBIX
5.2 OnucarenpHasi CTaTUCTHKA: CpeHee apumeTudeckoe, MeauaHa, pa3max,
HauOoJblllee M HauMEHbIIee 3HAYeHHsT Habopa YHCIOBBIX JIaHHBIX.
[Ipumepsl cinydaiiHONM U3MEHUYUBOCTH
5.3 CrnydaliHBIN SKCIIEPUMEHT (OIBIT) M CiIydaiiHOoe coObiTHE. BeposTHOCTh U
yacToTa. Polib MajOBEPOSATHBIX U MPAKTUUYECKU TOCTOBEPHBIX COOBITUN B
npupoe U B 001ecTBe. MOHETa M UTpalibHast KOCTh B TEOPUU BEPOSITHOCTEN
5.4 I'pad, BepmmnHa, pedpo. Crenens BepuuHbl. Yuciao pédep u cymmapHas

creneHb BepiuH. [Ipeacrasnenue o cBsa3HocTH rpada. Llenu u uuxnist. [Tytu
B rpadax. OO6xonm rpada (dinepoB mnyth). IIpencraBienue 00




OpPHEHTUPOBAaHHOM rpade. Pemenue 3a1a4 ¢ noMoubko rpagos

I'eomeTpus

6.1

HavanbHbie mouatus reomerpuu. Touka, mpsmasi, OTPE30K, Jyd. YTOIL
Bunbr yrnmoB. BeprukanbHble M CMeXHBbIE Yribl. buccekrpuca yria.
Jlomanasi, MHOroyrojpHuK. I[lapamiensHOCTh M MEPHEHAUKYISIPHOCTH
PSIMBIX

6.2

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[IpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE

6.3

OCHOBHBIE MOCTPOEHUS C MOMOIIBIO IUPKYIS U JUHEUKU. TpeyroiabHUK.
Bricora, Mennana, OuccekTpuca, ux CBOMCTBA

6.4

PaBHOOEnpeHHBIE W PABHOCTOPOHHMI TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHUKA

6.5

CBoiicTBa M TpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CpoiicTBa W TpU3HAKW MapauleNbHbIX MpsiMbiX. Cymma  yIiioB
TpEeyroJibHUKa. BHENTHUE yTiIbl TPEYTOJIbHUKA

6.7

[IpsmMoyrosibHBIM  TpeyroJbHUK. CBOWCTBO MEAWAHBl MPSAMOYTOJBHOTO
TPEyTOJbHHKA, NPOBEAEHHOM K THUNOTeHy3e. [lpu3Hakm paBeHCTBa

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBHBIN TPEYTOJIBHUK C YIJIOM B
30°

6.8

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopemMa o OoJbleM yrie U OOoJbIlIeid CTOpOHE
TpeyroJibHUKa. [leprneHuKynsip 1 HaKJIOHHAs

6.9

'eomeTpuueckoe MecTo TOuYeK. buccekTpuca yria W CepeIMHHBIN
NEPIEHUKYJIISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK

6.10

OKpyXHOCTb M Kpyr, XOpJa WM JuaMeTp, HUX CBOMCTBAa. B3anmmHoe
pacmoJIO)KEHUE OKPYXKHOCTM U Tmpamoi. KacarenbHas u cekymas K
OKPY’KHOCTH

6.11

OKpy»XHOCTb, BIMCaHHAs B YroJyl. BrincanHas U onmcaHHas OKPYXKHOCTHU
TPEyTOJIbHUKA

HpOG@p}leMble mp€608(1Hl/l}l K pesyjiomamdam OC60EHUA OCHOBHOI 06pa306amefle0L7

npoepammsl 8 Kiacca

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3ynbTaTa
1 Uucna v BBIYUCIICHUS

1.1 Hcnonb3oBaTh HayaJbHbIC MPEJICTABICHUS 0 MHOKECTBE
JNEUCTBUTEIBHBIX YUCEN JJISi CPABHEHUS, OKPYTJEHUS W BBIYMCICHUH,
M300paKaTh ICUCTBUTEIIbHBIC YMCIIAa TOUKAMU HAa KOOPAMHATHOU MPSIMOU

1.2 [TpumensaTh noHsTHE apUOMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3YS TPU HEOOXOJUMOCTH KaJIBKYJIATOD,
BBITIOJTHATH TMPEe0Opa30BaHMs BBIPAKEHUH, COJAEpPIKAIMX KBaJpaTHBIC




KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEN

1.3

Hcnonp3oBaTh 3amucu  OOJBIIMX W MalbIX YHCEI C TMOMOIIBIO
JECATUYIHBIX Apo0Oei u crenenei uncna 10

AnreOpanyeckue BbIpaKeHHs

2.1

HpI/IMCHSITI) INOHATHUC CTCIICHHU C MLCJIBIM IIOKA3aTCIICM, BBIIIOJIHATH
HpCO6paBOBaHI/IH BBIp&)KCHHﬁ, coacpKamux CTCIICHH C OCJIBbIM
II0KAa3aTCJICM

2.2

BrimomHaTs TOKICCTBECHHBIC npeoOpa3oBaHusl  palMOHAJIbHBIX
BBIDAKCHUM HA OCHOBE IIPaBWJI JCUCTBUM HAJl MHOTOYICHAMU U
anre0pandyecKUMM IpoOsiMu

2.3

PacknaapiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIN

2.4

[IpumensaTe mpeoOpa3oBaHUs BBIPAKEHUN I PEIICHUS] Pa3IMYHBIX
3a/1ay U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEabHOU MPAKTUKHU

YPaBHeHI/ISI N HCPAaBCHCTBA

3.1

Pemats HHHCfIHI)IG, KBaApPAaTHBIC YpPABHCHHUA KW  pPallHMOHAJIBHBIC
YpaBHCHUA, CBOAAIIMUCCA K HHUM, CHUCTCMbI IABYX ypaBHeHI/Iﬁ C IAByMA
NCPEMCHHBIMHU

3.2

[IpoBoAMTE TPOCTEUIIME HWCCIENOBAHUS YPAaBHEHWA U CUCTEM
YpaBHEHUH, B TOM YHCIIE€ C MPUMEHEHUEM IrpaUuECKUX MPEACTABICHHMA
(ycTaHaBIMBaTh, MMEET JIM YpaBHEHHWE WM CHUCTEMa YpaBHEHUU
pEILICHHUS, €CJIM UMEET, TO CKOJIbKO, U TPOYEe)

3.3

[lepexoauTs OT ciioBeCcHOM (POPMYIUPOBKU 3a/1a4M K €€ aredpandecKkon
MOJEJH C TIOMOIIBIO COCTABJICHUSI YPABHEHUS UJIU CUCTEMbI YPAaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJTyYECHHBIMI
pe3yabTar

3.4

[IpuMEHATh CBOKWCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLCHKHU,
peuIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI,
JaBaTh rpaMueCcKyro WIUTIOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTRA,
CHUCTEMBbI HEPABEHCTB

DOyHKIUN

4.1

[lonumaTe W UCHONB30BaTh (DYHKIIMOHAIBHBIE TIOHSATHS M SI3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAUEHUS), OMNPEACNATh 3HAUYCHUE
GyHKIUU TIO 3HAYEHUIO apTyMEHTA, ONPEJENsITh CBOMCTBA (DYHKITMH 110
e€ rpaduky

4.2

K

CTpouth rpauKM 3IeMEHTApHBIX QYHKIUK Buga: X, y=x?2, y=x3

y=|x|, onuchIBaTh CBOMCTBA YUCIOBON (PYHKIIMHU IO €€ rpaduKy

BeposaTHOCTh M cTaTUCTHKA

5.1

W3Bnekats 1 mpeoOpa30BbIBaTh HHPOPMAITHIO, IPEACTABICHHYIO B BHJIC
Tabnuil, aguarpamMm, rpadukoB, MPEACTaBIATh JaHHBIE B BUIC TaOJMHII,
JarpaMm, rpaguKkoB

5.2

OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTATHCTHYECKUX IMOKA3aTEJICH:
CpPEIHUX 3HA4YeHWH W Mep paccemBaHus (pa3max, JucCHepcus u
CTaHJAPTHOE OTKJIOHEHUE)




5.3

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHH M YacTOTHI COOBITHI, B TOM
YHUCJIe 10 pe3yJIbTaTaM U3MEPEHHI 1 HAOIIOCHU

5.4

HaxonuTh BEpOSATHOCTH CIIy4allHbIX COOBITUH B ONbITAX, 3Has
BEPOATHOCTH JJIEMEHTApHbIX COOBITUH, B TOM 4YHCJIE B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

5.5

Hcnonb3oBaTh  rpaduueckue  MOJAENIU:  JEPEBO  CIy4alHOIO
HKCIIEPUMEHTA, AMarpaMMbl Dijiepa, YUCIoBas MpsmMast

5.6

OHGpHpOBaTB INOHATUAMMU:. MHOXCCTBO, IIOJMHOXKCCTBO., BbIIIOJIHATH
orcpamnu HaJl MHOKCCTBAMM: OG’BCI[I/IHGHI/IC, MEPECCUCHUC, TIOITOJITHCHHUC,
NCPCUNUCIIATE DJICMCHTBI MHOKCCTB, IPUMCHSATDH CBOMCTBA MHOXKECTB

5.7

Hcnonp3oBath rpaduueckoe NpeCcTaBICHUE MHOXKECTB U CBSI3€H MEXKIY
HUMHU JIJIS1 ONMCAaHUS IPOLECCOB U SIBJIEHUM, B TOM YHCJIE IIPU PELICHUH
3aJ1a4y U3 APYTruX y4eOHbIX MPEAMETOB H KYPCOB

['eomeTpust

6.1

Pacrnio3naBaTte OCHOBHEIE BUJbI quLIpéxyr OJIBHUKOB, HMX 3JJICMCHTEI,
MOJIb30BaThCS UX CBOMCTBAMHU IIpU pCHICHNN I'COMCTPHUYCCKHUX 3a/a4

6.2

[IpuMeHATh CBOWCTBA TOYKH TIEPECEUEHUS MEIWaH TPEyroIbHUKA
(1eHTpa Macc) B pelieHuu 3aa4

6.3

Brnanete mnoHATHEM CpelHEW JIMHUM TpPEYroJbHUKA W TpaleluH,
OPUMEHATh MX CBOMCTBA NPH PEIIEHHMH TE€OMETPUYECKHX 3ajad.
[lons30BaTeca Teopemont daseca M TEOPEMOUW O MPONOPUMOHATBHBIX
OTpe3Kax, IPUMEHATh UX JUI PELICHMS IPAKTUYECKUX 3a1a4

6.4

[IpumeHsaTh mOpu3HAKU TOA00MS  TPEYTOJbHUKOB B  PEIICHUU
r€OMETPUYECKUX 3a/1a4

6.5

[Tonb3oBaThes Teopemoit [ludaropa nmst pemieHus reoMeTpUUECKUX U
MpakTH4YecKux 3aaad. CTpoOUTh MaTEMATHUYECKYyI0 MOJENIb B
MPaKTUYECKUX 3a7adaxX, CaMOCTOSITEIbHO JeJaTh YePTEX U HAXOAUTh
COOTBETCTBYIOIIHE JIJTUHBI

6.6

BJ'Ia)IeTB IOHATHUAMU CHHYCA, KOCHMHYCAa MW TaHI'CHCA OCTpPOIro Yyria
MpAMOYTOJIBHOI'O TPCYTOJIbHUKA. ITonp30BaThCS dTUMH MOHSITHIMH JJIIs
PCUHICHUSA IMTPAKTUYCCKHX 3aaa4

6.7

Boraucisate  (pa3iuyHBIME - CIIOCOOAMH) IUIONIAb TPEYTrOJbHUKA U
IO  MHOTOYTONBHBIX (uryp (mosb3ysich, TlI€ HEOOXO0IUMO,
KaJbKyIsiTOpoM). [IpuMeHsATh TOJMydYeHHbIE YMEHUS B MPAKTUYECKHX
3a/1ayax

6.8

Bianets MOHATUSAMH BIMCAHHOTO W LIEHTPAJIBHOTO YIja, UCIOJIb30BATh
TEOpEMbl O BIMCAHHBIX YIJaX, yriax MeXIy XopJaMu (CEeKyIIMMH) U
yIJIE MEXIy KacaTelIbHOM W XOpJIOW IPU PELICHUM IE€OMETPUYECKUX
3a1a4

6.9

Branerp TOHATHEM ONMCAHHOTO YETBIPEXYTOJIbBHUKA, HPUMEHATH
CBOMCTBA ONMCAHHOTO YEThIPEXYTOJIbHUKA NPY PEIIEHNH 3a1a4

6.10

[IpumMeHATP  MOJIydYEHHBIE 3HAHUA HA  IPAKTHUKE -  CTPOUTH
MAaTEMATUYECKUE MOJENM I 3aad pPEAJbHOM >KU3HU U TPOBOIAUTH
COOTBETCTBYIOIIUE BBIYUCIICHUS C TMPUMEHEHHEM TMOJ00us U
TPUTOHOMETPUH (TTOJIB3YSICh, TJIe HE0OX0AUMO, KaIbKYJISITOPOM)




IIposepsiemvbie snemenmol cooepacanus (8 knacc)

Kon [IpoBepsieMblii 2JIEMEHT COJIEPKAHUS
1 Yuclia v BEIYKMCIICHUS
1.1 KBagpatueiii kopenb u3 uucna. [loHstue o0 uppalMOHATILHOM 4YHUCIE.
JlecsiTuunbie MPUOIMKEHUS UPPALIMOHATBHBIX YUCE
1.2 CBoiicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH M HX MPUMEHEHHE K
npeoOpa30BaHUIO YHCIIOBBIX BBIpAKCHUI u BBIYHICIICHUSIM.
JlenicTBUTENBHBIC YMCTIA
1.3 Crenens C 11eJ1bIM TTOKa3aTeneM u e€ cpoiicTBa. CTaHmapTHAs 3aMKCh YUCTA
2 AnreGpanyeckre BIPaKCHHs
2.1 KBagpatHeiii TpéxuiieH, pas3joKeHHE KBAJAPATHOTO TpEXWIEHA Ha
MHOXKHUTEIN
2.2 AnreOpandeckas 1po6s. OCHOBHOE CBOWMCTBO ajnreOpanveckoil 1podu
2.3 CrnoxeHrie, BBIMUTaHUE, YMHOKEHUE, JIeJIEHUE alreOpandyeckux Ipooen
2.4 PanmonanbHbie BRIpAKEHUS U UX IPeoOpa3oBaHue
3 YpaBHEHHSI 1 HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, ¢opMysa KOpHEH KBaJpaTHOTO YypaBHEHUS.
Teopema Buera
3.2 Pelienue ypaBHEHMI, CBOJSITUXCS K TMHEHHBIM U KBaJAPATHBIM
3.3 [Ipocreiimue qpoOHO-paMOHATbHBIC YPABHEHUS
3.4 ['padmyeckas nHTEpIIpETALMS YPABHEHHH C ABYMS IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUH C IBYMsI IEpeMEeHHBIMU. [I[pruMepsI pelieus cucteM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH
3.5 PerieHne TEKCTOBBIX 3a/1a4 alNreOpandecKuM Crocooom
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOI EpeMEHHOMN
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHple HEpaBEHCTBA C OJHOM NMEPEMEHHOMN
3.10 CucteMbl TMHEMHBIX HEPABEHCTB C OJTHON NEePEMEHHOU
4 DOyHKIIU
4.1 [Tonsitue Qyukuu. OO6macTh omnpeneraeHUuss W MHOMXECTBO 3HAUYCHUU
dbynaknuu. CiocoOsl 3a1anus QyHKITUH
4.2 I'padux bynkuun. Yrenne cBoricTB PyHKINU 0 €€ rpaduky
4.3 [Tpumepsl rpadgukoB QYHKIHM, OTPAKAIOIINX PEATbHBIC TTPOIIECCHI
4.4 @OYHKIMHU, ONHCHIBAOIIME MPSAMYIO U OOpPAaTHYIO MPONOPLIUOHAIBHBIE
3aBUCUMOCTH, UX TpaduKu
4.5 DyHKINUN y=¥X, y=xX
4.6 DyHKIUU y=¥%, y=N
4.7 I'padprueckoe penieHre ypaBHEHUN U CUCTEM YPABHEHHM
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpeacTaBieHue T1aHHBIX B BUE TaOJIUI, 1Uarpamm, rpadukoB
5.2 MHOXXECTBO, 2JIEMEHT MHOXECTBa, IOAMHOXeCTBO. Onepanuu Haj




MHO>KCCTBaAMM.: 06T>CI[I/IHGHI/IG, INEPECCYCHUC, NOIMMOJIITHCHHUC

5.3 CpoiicTBa  omepanuii  HaJl  MHOXECTBAMH:  IEPEMECTUTEIBHOE,
COYETATENbHOE, PACTIPEACTUTEIBHOE, BKIIOUEHUS

5.4 Hcnonb3oBanue rpaduyeckoro npeacTaBieHUsi MHOXKECTB ISl OMUCAHUS
peabHBIX MPOIECCOB U SIBIICHUH, IPU PEIICHUU 3a]1a4.

5.5 N3mepenne paccenBanus NaHHbIX. Jlucniepcust U CTaHJApTHOE OTKJIOHEHUE
YUCJIOBBIX HA00POB. JlnarpamMma paccenBaHusl

5.6 DOnemMeHTapHbIe COOBITHS ciay4aiiHoro ombiTa. CiydaiiHble COOBITHS.
BepositHocTi coObITHil. ONBITEI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusaMu. Cryuaiinpiii BbIOOp. CBSI3b MEXKAY MAaJOBEPOSTHBIMU H
MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMU B IPUPOJIE, OOIIECTBE U HAYKe

o.7 HepeBo. CBoiicTBa J€pEeBbEB: E€IUHCTBEHHOCTh MYTH, CYLIECTBOBAHHE
BUCAYEH BEPIIMHBI, CBA3b MEXKAY YHCIOM BEpPIIMH M YHUCIOM pEOEp.
[TpaBuno ymHoxxeHusi. Perenue 3aau ¢ nomoibio rpados

5.8 [IpotuBomnomnoxueie coObiTus. [duarpamma Oiinepa. OObenuHEHHE U
nepeceyenre coObiTuil. HecoBmecTHble coObiTuA. Dopmyna cioxeHUs
BEPOSITHOCTEU

5.9 YcnoBHast BeposiTHOCTE. [IpaBuiio ymHoxxeHusi. HezaBucumblie coObITHS

5.10 [Ipencrapnenune HKCnepUMEHTa B BUIE JAcpeBa. PemieHwe 3amad Ha
HAXOXJCHUE  BEPOSITHOCTEM €  TOMOIIBIO  JEpeBa  CIy4alHOIO
AKCIIEPUMEHTA, TUarpamMMm Jujepa

6 ['eomeTpus

6.1 YerpipéxyroapHuku. Ilapamnenorpamm, ero npu3Haku 1 CBONCTBA

6.2 [TpsimoyronbHUK, poMO, KBaapaT, UX NPU3HAKU U CBOMCTBA

6.3 Tpamenmsi, paBHOOOKas Tpamemnus, €€ CBOWCTBA W MPU3HAKHU.
[IpssmoyroJibHas Tpanenus

6.4 Meron ynBoenust menuansl. LlenTpanbHas cummetpus. Teopema Paneca u
TeopeMa O MPOMOPIHUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUU TPEyrojbHHUKa U Tpanenuu. LleHTp Macc TpeyrosibHUKa

6.6 [TogoGue TpeyronpHUKOB, KodpduimeHt nomodus. Ilpusnaku nomoOus
TpeyroiabHUKOB. [ [puMeHeHune mo100ust Npy pelIeHny NPakTUYeCKUX 3a1a4

6.7 @opMynbl I TUIOMIATM TPEYTrOJbHUKA, IMapajuiesiorpaMma, pomba u
Tpanenuu

6.8 CpoiicTBa TIomanei reomeTpudecknx ¢uryp. OTHOIICHHE IUIOIIAICH
o00HBIX (uUryp

6.9 Brruncnenne miomanei  TPEYrojJbHUKOB W MHOTOYTOJBHHUKOB — Ha
KJIeT4aTon Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mpu pemreHun
MPAKTUYECKHX 3a]1a4

6.11 CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yria MpsSMOYTOJIbHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. |PUTOHOMETPUUYECKUE
¢dbynkuuu yrios B 30°, 45° u 60°

6.12 BrnucanHble U LIEHTPAJIBHBIE YTIIbI, YTOJ MEXAY KAcaTEIbHOM U XOpIOM.
VYTIBI MEXAY XOpPIaMHU U CEKYIITUMHU

6.13 BrniucaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIBHUKH




6.14

B3anmHoe pacnosioxeHHe AByX OKpyKHOcTeW. Kacanue OKpyKHOCTEH.
OO01ue KacaTeNbHbIE K IBYM OKPY)KHOCTSIM

IIposepsiemwi

e mpebosaHus K pe3yibmamam 0C80eHUss OCHOBHOU 00PA308amMenbHOl
npoepammsl (9 kracc)

Kon IIpoBepsieMble NTpeIMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0Opa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHUsI
pe3ynbTaTa
1 Yucna v BBIYUCIEHUS

1.1 CpaBHUBaTh M YIOPSIOYMBATH PAMOHAIBHBIE W HpPPALUOHAIBHbBIE
qyucia

1.2 BemonHATe apudmeTnueckue IEHCTBUS € pallMOHAIbHBIMU YHUCIIAMH,
couerass YCTHBIE M IIMCBMEHHBIC IPUEMBI, BBIIIOJIHATH BBIYMCIICHHS C
VPpalMOHAIBHBIMH YU CIAMU

1.3 HaxonuTe 3HayeHUs CTENEHEW C LEJbIMH IIOKa3aTeJIsIMU U KOPHEW,
BBIYHCIIATHh 3HAYEHHS YHCIOBBIX BBIPAXKECHHI

1.4 OKpyrasTh NEUCTBUTENIbHBIE YUCIA, BBIMOIHATh MPUKHUIKY pe3yJbTaTa
BBIYMCJIEHUN, OLICHKY YMCJIOBBIX BBIPAKECHUI

2 VYpaBHEHUS U HEPABEHCTBA

2.1 Pemate JInHEWHBIE U KBAaJPATHBIC YPABHEHHUSI, YPAaBHEHUS, CBOJSAIIUECS
K HUM, IPOCTENIINE IPOOHO-paAIlMOHAIbHbIC YPAaBHEHUS

2.2 Pemate cucTteMsl ABYX JIMHEHHBIX YPaBHEHUN € IBYMsI [IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHE HE SIBISAETCS
JIMHEWHBIM

2.3 Pemiath TeKCTOBBIE 3ajaud aareOpandyeckKuM CIOCOOOM C TMOMOIIBIO
COCTABJICHMSI YPaBHEHHUS WJIM CHCTEMbl ABYX YpPaBHEHHH € JByMs
epeMEHHBIMU

2.4 [IpoBoauTE NOPOCTEMIIME HCCIENOBAHUS YPAaBHEHWA U CUCTEM
YpaBHEHHUH, B TOM UHUCJIE C IPUMEHEHHEM IpapUuecKUX NpeaCTaBICHUN
(Hampumep, yCTaHaBIMBaTb, MMEET JM YypaBHEHUWE WM CHCTEMa
yYpaBHEHUH pellIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5 PemmaTe nuHeliHbIC HEPABEHCTBA, KBaIpAaTHBIC HEPABEHCTBA, M300paXKaTh
pelIeHUE HEPABEHCTB HA YWCJIOBOW NPSIMOM, 3alMCHIBATH PELIECHUE C
MOMOIIIbIO CUMBOJIOB

2.6 PemaTe cHucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONINE KBAJAPAaTHOE HEPABEHCTBO, U300paXkaTh PEIIEHUE CUCTEMBI
HEPaBEHCTB HA YMCIJIOBOM MPSAMOM, 3alMChIBATh PEIICHUE C MOMOUIBIO
CUMBOJIOB

2.7 Mcrionb30BaTh HEPABEHCTBA MTPU PEILICHUN Pa3JUYHbIX 3a7a4

3 OyHKIMU
3.1 Pacno3naBaTh (hyHKIMHU M3YYEHHBIX BUAOB. [l0Ka3bIBaTh cXeMaTHYECKU

pPacmoJIoOKeHNE Ha KOOPAMHATHON TJIOCKOCTH rpaduKoB (PyHKITHI BUA:




k

y=3 ) y
y=kX, y=kx+b, , Y=aX “+bx-+c B 3aBUCUMOCTH OT 3HAUYCHUN
K02 UITMEHTOB, OMKMCHIBATh CBOMCTBA (PYHKIIUN

3.2

[loka3piBaTh  CXEMATHUYECKH  PACIOJIOKEHHME HAa  KOOPAWHATHOU
I0cKoCTH TpadukoB GyHKIMHA Buaa y=Sqrt(x),y=Abs(X) u onuceBaTh
cBoMcTBa YHKIMI

3.3

Crpouth u u300paXkaTh CXEeMaTHUYECKH TpaduKku KBaJAPaTUYHBIX
(GYHKIMI, ONUCHIBATh CBOWCTBA KBaApAaTUYHBIX (YHKIUH MO0 HX
rpadukam

3.4

Pacno3naBath KBaApaTHuHyl0 (GYHKIUIO 1O ¢opMmyiie, MNPUBOIUTH
OpUMEphl KBAJAPATUYHBIX (DYHKIMNA W3 pealbHOM >KU3HH, (DU3HUKH,
reOMETPUHI

ApudmeTnueckasi 1 reOMeTprUIecKas MPOrpeccuu

4.1

Pacnio3naBaTh apu@METHUECKYI0O U T€OMETPUUYECKYIO MPOTPECCUH MPHU
pa3HbBIX cocobax 3a/1aHus

4.2

BBITIONHATS BBIYKMCIEHUS C UCIHOJIb30BaHUEM (OpMyN M-TO YiIeHa
apu(PMETUIECKON U TCOMETPUUYECKON MPOrPEeCcCHil, CyMMBbI MEPBBIX I
YJICHOB

4.3

N300paxkaTth 4jeHbl MOCJIEN0BATEILHOCTH TOUYKAMU HA KOOPJMHATHOU
IUIOCKOCTH

4.4

Pematpe 3agaun, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEI0BATEIbHOCTSIMU, B
TOM 4YHUCJIE 3aJadyd W3 pEeaIbHOM JKHU3HU (C HCIOJIb30BAHUEM
KAJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA)

BGPOHTHOCTB H CTaTUCTHUKA

5.1

W3Bnekate W mnpeoOpa3oBbIBaTh HMH(POPMAIIMIO, MPEJICTABICHHYIO B
pa3IMYHBIX HWCTOYHHMKAX B BHAE TaOIHI], Auarpamm, Tpaduxos,
MPEICTABIIATH JIAaHHBIE B BUJIE TAaOJIUII, AHarpaMM, rpaduxon

5.2

Pemiats 3aaum opraHuM30BaHHBIM NEPEOOPOM BAPUAHTOB, a TAKXKE C
MCIIO0JIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB

5.3

HMcnonbp30BaTh ONMCATEIILHEIC XapaKTCPUCTUKHU OJIsI MACCUBOB YU CJIOBBIX
JAaHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHUA 1 MCPBI paCCCUBAHUA

5.4

Haxonuth 4acToThl 3HAYEHMM W YaCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN 1 HAOJIIOICHHI

5.5

HaxonuTb BEpOSATHOCTH CIy4YalHBIX COOBITUN B M3YYEHHBIX OMBITAX, B
TOM YHCJIE€ B ONBITAX C PABHOBO3MO>KHBIMU JIEMEHTAPHBIMU COOBITUAMH,
B CEpPUSAX HWCOBITAHUM OO NEPBOr0 yCIieXa, B CEpUSX HCIBITAHUU
beprymm

5.6

HNmeTs mpencraBieHue O CIy4alHOW BEIIMYMHE U O PaCIpEIeIICHUU
BEPOSATHOCTEU

5.7

ViMeTh mipencTaBiICHHE O 3aKOHE OOJIBIIMX YHCE] KaK O MPOSBICHHU
3aKOHOMEPHOCTH B CIIYYaitHOW H3MEHYUBOCTH U O POJIH 3aKOHA OOJTBIITIX
YHUCeJ B MPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAWTHh C HMX
MOMOIIIBIO  PA3JIMYHBIE BJIEMEHTHl NPSMOYTOJIBHOIO TPEYrOJIbHUKA




("pemieHre NpAMOYTOIBHBIX TPEYroJbHUKOB"). HaxoauTs (¢ moMoIibio
KaJIbKYJIATOPA) JJIMHBI U YTJIbI JJ1s1 HETAOJMYHBIX 3HAYCHH

6.2

[lons30BaThCs dbopmynamu MIPUBEACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECCTBOM JUIl HAXOXKIACHHUS COOTHOLICHUU
MEXKy TPUTOHOMETPUYECKUMHU BEJIMYNHAMU

6.3

Hcnonb3oBaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JJISI HAaXOXKICHUS
Pa3IMYHBIX DJIEMEHTOB TpeyrojbHuka ("pelieHue TpeyroabHUKOB"),
MPUMEHSTH UX NMPU PEIICHUH T€OMETPUUECKHX 3a/1a4

6.4

Brnagets moHATHSMH TIpeoOpa3oBaHUS IMOJO00WS, COOTBETCTBEHHBIX
JeMeHTOB ToA00HBIX ¢uryp. [lomp3oBaThcs CBOWCTBAMHU IMOA00US
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISITh IJIUHBI U HAXOIUTh YTIIBI Y
nonoOHeIX ¢uryp. IlpumeHsTH CBOWCTBA MOAOOMS B MPAKTUYECKHUX
3aagax. YMeTh IPUBOIUTH IPUMEPHI MMOJOOHBIX (DUTYP B OKPYKAIOIIEM
MUpE

6.5

[Tonp3oBaThCs TCOpCMAaMH O IIPOU3BCACHHHN OTPC3KOB XOpA, O
IMIPONU3BCACHHNN OTPC3KOB CCKYHINX, O KBAApPaTeC KacaTeJIbHON

6.6

Ilonp30BaTbCad  BEKTOpaMH, IIOHMMAaTb MX TEOMETPUYECKUU U
(¢u3NYECKUi CMBICI, NPUMEHSTh MX B PELICHUU T'€OMETPUUYECKUX U
¢dusnueckux 3anad. [[puMeHsTh CKaIsIpHOE MPOU3BEACHUE BEKTOPOB IS
HAax0JICHUS JUIMH U YTJIOB

6.7

ITonp30BaThCs MCTOAOM KOOPAWHAT HA INIOCKOCTH, IIPHUMCHATL €ro B
PCUHICHNUH I'COMCTPHUYCCKUX U NPAKTUUCCKUX 3a/1aq

6.8

BJ'IaI[eTB IIOHATHUAMU IIPpaBUJIBHOTO MHOTOYT'OJIbHHUKA, JJINHBI
OKPYKHOCTH, JJIMHBI IYyT'M OKPYKHOCTH U paﬂHaHHOﬁ MCPB&I yI'Jia, YMCTb
BBIYUCILATE INIOIIAAb Kpyra M Cro YacTEH. HpI/IMeHHTB IIOJIYUYCHHBIC
YMCHHUA B ITIPAKTHYCCKUX 3aa4aX

6.9

HaxonuTth ocu uiau 1MEHTphl CUMMETpUH (PUTYDP, TPUMEHSTh JBUKEHUS
IJIOCKOCTH B MPOCTENIINX CIIydasx

6.10

[IpumMeHsATh  TOJIydeHHBbIE 3HAHMS HA  MPAKTUKE -  CTPOMTH
MaTeMaTUYeCKUe MOJEIN A 3a7ad peajbHOM >KM3HU U MPOBOJUTH
COOTBETCTBYIOIIUE  BBIYUCICHUS C TNPUMEHEHHEM TMoAo0us u
TPUTOHOMETPUUECKUX  (QYHKIMI  (MONb3ysiCh, TA€ HEOOXOIUMO,
KAJIbKYJISITOPOM)

IIposepsiemvbie snemenmol cooepaicanus (9 knacc)

Kon

ITIpoBepsieMblil SJIEMEHT COJIEPIKAHUS

Yucna v BEIYUCIIEHUS

1.1

PaunonanbpHble yncia, MppalMoOHaIbHbIE YHCIa, KOHEYHbIE U1 OECKOHEUHbIE
JECATUYHBIE TPOOHU

1.2

MHOXECTBO JEHUCTBUTCIBHBIX UHMCEJI, JCHCTBUTCILHBIE YHCIA Kak
OCCKOHEUHBIE IECATHYHBIC JIpoOHM. B3amMHO OmHO3HAYHOE COOTBETCTBHE
MEXIY MHOMXECTBOM JICMCTBUTEIBHBIX YHUCEN W KOOPJAWHATHOW MPSIMOM.
CpaBHeHHE JEUCTBUTEIBHBIX YUCET

1.3

Apudmernyeckue AHCTBUS C ACHCTBUTEIBHBIMHU YHCIAMHU




1.4 W3mepennsi, mpuOIMKEHUs, OIEHKH. Pa3smepsl OOBEKTOB OKPYKAIOIIETO
MUpA, JIUTENBHOCTh IMPOLECCOB B OKpyxkatouiem mupe. [Ipubmmkénnoe
3HAYEHHWE BEJIUYHMHBI, TOYHOCTh MNpuOMKeHHs. OKpYyIJIEHHE YHUCEl.
[IpuKuaKa ¥ OLIEHKA PE3yIbTATOB BHIYMCICHUN

2 YpaBHEHUs U HEPABEHCTBA

2.1 YpaBHEHUS ¢ OHOM IEpeMEHHON

2.2 JIunerinoe ypaBHeHue. PelieHue ypaBHEHUM, CBOJSAIINXCS K TUHEHHBIM

2.3 KBagpaTHoe ypaBHeHUE. Penienre ypaBHEHUH, CBOJSAIINXCS K KBaAPATHBIM

2.4 bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHUs ypaBHEHUW TPETbEU U
YETBEPTOM CTENEHEN PA3TI0KEHUEM HA MHOXKUTEIIN

2.5 Pemenne qpoOHO-pallMOHATBHBIX YpaBHEHUHN

2.6 CucrteMbl ypaBHEHUN

2.7 YpaBHEHUE ¢ ABYMS NMEPEMEHHBIMU U €ro rpaduk

2.8 Pemenue cucteM ABYX JTMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU

2.9 Pemenue cuctem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEIHOE, a Ipyroe -
BTOPOU CTENICHU

2.10 ['paduyeckas unTEepIpeTaIlsd CUCTEMBI YPABHEHUHN C IBYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PenieHre JIMHENHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOU
2.14 Penienne cucTeM JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOMN
2.15 KBajpaTHble HEpaBeHCTBA
2.16 ['padrueckass mHTEpHpETALMSI HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU
3 DOyHKIMU

3.1 KBagparuunas Qyskius, e€ rpaduk u cBoiictBa. [lapaboma, koopauHATHI
BEPIINHBI 1apabOoIIbl, 0Ch CAMMETPHUH MapadoJIbl

3.2 I'paduxu bynkumii y=kx, y=kx+b u ux coiictBa

3.3 k 3

y==. y=x
I'paduku byHkimMit X Y UX CBOMCTBA
3.4 I'paduku byHKIUI y=}/>7, y:|x| 1 UX CBOMCTBA
4 YuclioBble NOCIEA0BATEILHOCTH

4.1 OnpeneneHue W CIOCOOBI 3aJaHUs] YHUCJIOBBIX IOCJIEIOBATEIHLHOCTEH.
3ajaHue MocaeA0BaTEIbHOCTH PEKYPPEHTHON (opMynoi U popMysion n-ro
yjeHa

4.2 Apudmernueckas nporpeccus. PopMynbl H-TO 4jieHA apuPpMETUIECKON
MPOTPECCHUH, CYMMBI MEPBBIX N YJICHOB

4.3 ['eomerpuueckas mnporpeccus. @opmysibl N-TO WIEHA T€OMETPUUYECKOMN
MPOTPECCHUH, CYMMBI MEPBBIX N YJICHOB

4.4 N300pakeHrne YaeHOB apu(PMETHUYECKON M TEOMETPHUYECKOW Mporpeccuid
TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM U SKCIOHEHIMAJIbHBIN
pocT

4.5 Cno’xHbI€ TPOLEHTHI

5 BeposTHOCTh U CTaTUCTHKA
5.1 [lpencraBnenne JaHHBIX B BHjAe TaOiWil, Jauarpamm, TpaduKoB,




WHTEpHIpeTanus JaHHbIX. YUTeHWe U TOCTpOSHWE TaOJHIl, JuarpaMm,
rpa(MKOB IO peaTbHbIM JTAHHBIM

5.2 [lepecTtanoBku 1 (hakTopra

5.3 CoueTaHus ¥ YUCIIO COYETAHUIN

5.4 Tpeyronbuuk Ilackans. Pemenne 3a1a4 ¢ MCNoJib30BaHUEM KOMOWHATOPUKH

5.5 ['eomeTrpuueckass BeposATHOCTh. CiyyailHbli BbIOOp TOUKM M3 (UIYpBI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTHU

5.6 Wcnertanue. Ycnex u Heynaya. Cepusi ICIBITAHUM 10 IEPBOTO ycnexa

5.7 Cepust ucnbiTanuii bepnyium. BeposTHoCTH COOBITMI B CEPUM UCIIBITAHUI
beprymm

5.8 CayyaliHas BEJIMYMHA U PACIIPEIECICHUE BEPOATHOCTEN

5.9 Marematuueckoe oxxugaHue U aucnepcus. Ilpumepsl MaTeMaTHYECKOTO
OKUJAHUSI KaK TEOPETHUUECKOTO CPEHET0 3HAUEHHSI BEIMUMHbI

5.10 MaremaTtnueckoe OXUAAHWE U JUCHEpPCUsl CIydallHONW BEIMYMHBI '"YHCIIO
YCIIEXOB B CEpHUH HCIBITAHUN bepHymm"

5.11 [lonsarue o 3akoHe OoybIIMX yncesl. M3mMepeHre BEpOATHOCTEN C MOMOIIbIO
yacToT. Poib ¥ 3HaUeHHe 3aK0Ha OOJIBIIMX YMCET B IPUPOJE U 00IIIECTBE

6 ["eomeTpus

6.1 Cunyc, xocuHyc, TaHrenc yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXK1€CTBO. POPMYIIBI NPUBEACHUS

6.2 Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. Pemienne
IIPaKTUYECKHUX 3a4a4 C MCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB

6.3 ITpeoOpazoBanne mogoous. [Tomobme COOTBETCTBEHHBIX 3JIEMEHTOB

6.4 TeopeMa O TpPOU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOU

6.5 Bektop, nnuHa  (MOIyNb)  BEKTOpa, COHAIMpPaBIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAINPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEPALMM HaJ BEKTOpamu. PazimokeHue BEKTOpa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpPam

6.6 Koopanuatel BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE IS
HAXOKJEHUS JJIMH U YTJIOB

6.7 JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH. Y paBHEHUS MTPSMON U OKPYKHOCTH B
KOOPAMHATAaX, MEPECEUYECHNE OKPYKHOCTEN M MPSAMBIX. MeTon KOOpAMHAT U
€ro NpuMeHeHne

6.8 [IpaBuIIbHBIE MHOTOYTOJILHUKHU

6.9 JlnvHa okpyHOCTH. I'pagycHas U paauaHHas Mepa yrila, BBIYUCICHUE JUINH
YT OKPYKHOCTEN

6.10 [Tnomans Kpyra, CeKTopa, CEerMeHTa

6.11 JIBWKEHUS TJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (QUTYp (dJIEMEHTapHbIE

npenacrasienust). [lapamnensasiil nepenoc. [ToBopor




JU IpoBefeHNsI OCHOBHOT'O I'OCYJapCTBEHHOI'O dK3aMeHa 10 MaTeMaTuke (zajuee -
OI'D no MareMaTuke) UCIOJIb3yeTCs epeueHb (KoAu(pUKaTOp) MpOoBEPSIeMbIX TPEOOBAHUMN
K pe3yJibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTelIbHOIN IMpPOrpaMMbl OCHOBHOTO OOILEro
00pa30BaHMsI U IEMEHTOB COACPKAHMSL.

lIposepsiemvie na OI'D no mamemamuke mpebo8aHus K pe3yibmamam 0C80eHUs.
OCHOBHOU 06PA3068aMENbHOU NPOSPAMMbBI OCHOBHO20 00We20 00pa308aHus

Kon [IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
IPOBEPSIEMOTO OCHOBHOM 00pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOOBaHMUS oOpazoBanust Ha ocHoBe DI'OC
1 YMeHue onepupoBaTh MOHATHSMU: MHOXECTBO, IOJAMHOXECTBO,

oTepaly HajJ MHOXKECTBAMM; YMEHHE OIEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBO, IUKJ, MPUMEHSATh UX MPU PEIICHUU 3aJ]ad;
YMEHHUE HCIIOJIb30BaTh TIpaUUecKoe MNPEICTABICHUE MHOXKECTB JIs
ONMCAHUs PEATBHBIX IPOLECCOB W SBJICHUW, NPU PEIICHUM 3a4a4 W3
JPYTUX YYEOHBIX IPEIMETOB

2 YMeHue OIICPHUPOBATL IIOHATHUAMU: OIIPCACIICHUC, dKCHMOMA4, TCOpCMa,
A0Ka3aTCJIbCTBO, YMCHHC paClIO3HABATb HCTHHHBIC W  JIOXKHBIC
BBICKA3bIBAHUA, IIPUBOAUTL IIPUMCPBI MW KOHTPIIPUMCPBI, CTPOHTH
BBICKA3bIBAHWA U OTPUIAHNA BBICKA3bIBaHUM

3 YMeHue omnepupoBaTh MOHSATHUAMH: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JCIUMOCTh HATypaJIbHBIX YHCEN, MPU3HAKU
JNETUMOCTH, 1IeJI0€ YHUCJIO, MOJYJb YHClIa, OOBIKHOBEHHas JpoOb M
JIecAaTU4Hasi apoOb, CTaHAAPTHBIM BUJI 4HMCIA, PAllUOHAIIBLHOE YHUCIIO,
UpparmoHaIbHOE YUCII0, apu(hMETUUECKUN KBAIPATHBIA KOPEHB; YMEHUE
BBITIOJIHSATD JACHUCTBUSI C YMCJIaMH, CPABHUBATh U YIIOPSI0UYMBATH YKCIIA,
MPEJICTABISATh YMCIA HAa KOOPAWHATHOM MPAMOM, OKPYIVIATH YMCIA;
YMEHUE JIeJIaTh NPUKUAKY U OLICHKY pe3yJibTaTa BHIYMCICHUN

4 YMeHue omnepupoBaTh MOHITHSIMHU: CTENEHb C IIEJbIM IOKa3aTeseM,
apu(pMETUIECKUN KBAJPATHBI KOPEHb, MHOTOWICH, ajreOpanveckas
o0k, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJIbHOW CTETICHH OOJIbIIE
CIMHMIIBI, YMEHHUE BBITIOJIHATH pacy€ThI 10 (hopMysiam, IpeoOdpa3oBaHus
IEJIBIX, TPOOHO-PAIMOHAIEHBIX BBIPAKCHUH U BBIPAKCHHUH C KOPHSIMH,
pasoKeHUE MHOTOWICHa HAa MHOXHTEIHM, B TOM YHCIE C
UCITOJIb30BaHUEM (DOPMYJT Pa3HOCTH KBAJpaTOB M KBajpaTa CyMMBI U
pa3HOCTH

3) YMeHue onepupoBaTh NOHATHUAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM TMEPEMEHHOW, YHMCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHME pPEIIaTh JUHEUHbIE U KBAJpaTHBIC YPaBHCHMS,
IpOOHO-pallMOHANIbHBIE YPaBHEHUS C OHOM MEPEeMEHHOM, CUCTEMBI IBYX
JVMHEMHBIX YPaBHEHUW, JIMHEWHbIE HEPABEHCTBA M HX CHUCTEMBI,
KBaJlpaTHbIE W  JpOOHO-paliOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHON, B TOM YHUCJIE IIPU PELICHUH 3aJ1a4 U3 APYTUX MPEIMETOB U
MIPAKTUYECKUX 3a7a4; YMEHHUE HUCIIOJIb30BaTh KOOPIUHATHYIO MPAMYIO U
KOOPJIMHATHYIO TUIOCKOCTh JIJIi M300pa)KEHUsI pElIeHUN YpaBHEHHH,




HCPABCHCTB M CUCTCM

YMenue onepupoBath NOHATUSIMH: (QYyHKUUA, TpaduK GYyHKIUH, HYIU
(GYHKIINH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHUs,
yObIBaHUs, HAaMOOJbIIEe W HaWMEHbIIee 3HAYCHHs (YHKIIUH; YMCHHE
ONEPUPOBATh TMOHATHSIMH: TpsIMasi MPOMOPIIMOHATBLHOCTD, JTHHEHHAS
byHKIMS, KBaapaTUdHas (YHKIMSA, OOpaTHas MPOMOPIIMOHAIHHOCTS,
napabosia, runepbosa; yMeHue CTpouTh rpadukd  GYHKIIHH,
UCTIONIb30BaTh TpaduKU JUIS ONPEICICHUS CBONCTB TPOIECCOB U
3aBUCUMOCTEH, ISl PEIICHUs 3a/Ja4 U3 JPYTruX Y4eOHBIX MPEAMETOB U
peaNbHON KWU3HM; YMEHHE BhIpakaTh (OpPMyIaMu 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU

Ymenue OTIepUpPOBATH MOHSTUSMH: MOCJIEIOBATENbHOCTb,
apu(mMeTryecKas U reoMeTpuIecKas MporpecCcuu; yMeHUE UCTIOIb30BaTh
CBOMCTBA MOCTIEA0BATEIBHOCTEH, (POPMYIIBI CyMMBI M OOIIETO WieHA MPU
pElIeHNH 3a7a4, B TOM YUCIE 3a/1a4 U3 JAPYTUX YYEOHBIX MPEIMETOB H
peaIbHOM KU3HU

YMeHue pemiath 3aJja4u pa3HbIX TUIOB (B TOM YHUCJIE HA MPOIICHTHI, T0JIH
U YacTH, JBW)XEHHE, padoTy, I[EHy TOBapOB M CTOUMOCTbH IMOKYIOK U
yCIIyT, HAJIOTH, 33J1a4 U3 00JIaCTH YIpaBJICHUS JIMYHBIMU U CEMEMHBIMU
(dbuHaHCaMM); YMEHUE COCTABIIATh BHIPAXKCHHUS, YPaBHEHUSI, HEPABECHCTBA
U CUCTEMBI 110 YCIIOBUIO 33Ja4M, UCCIEI0BAaTh MOJIYYEHHOE PEIICHUE U
OIICHUBATh MPABJOMNO0I00HOCTh MOJTYUYECHHBIX PE3YJIHTATOB

YMeHre ornepupoBaTh MOHATUSAMHU: (UTYpa, TOYKA, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroJi, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOCIPEHHBIN U
PaBHOCTOPOHHUN  TPEYTOJBbHHUKH, TPSIMOYTOJBHBI  TPEYTrOJbHUK,
MeauaHa, OWCCEeKTpHUca W BBICOTA TPEYTONbHUKA, YETHIPEXYTOIBHUK,
napajjieorpaMMm, poM0O, TPSIMOYTOJbHUK, KBajapaT, Tpamnemnus;
OKPYXHOCTh, KpPYyT, KacaTejbHasi; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue pemaTrh 3aJadd, B TOM YHCIE U3 TMOBCEIHEBHOMN
KU3HHM, HA HAXOXKJICHHE TC€OMETPUYECKUX BEIMYUH C NPUMEHEHHEM
M3YYEHHBIX CBOMCTB (huryp u (hakToB

10

YMeHue onepupoBaTh MOHATUSIMH: PABEHCTBO (DUTYp, PABEHCTBO
TPEYTOJIBHUKOB; NaPAJLIEIbHOCTD U ITEPIICHIUKYIIPHOCTD IIPSAMBIX, YTOJ
MEXAY OPSIMBIMH, NEPHEHANKYJAp, HAKJIOHHAs, MPOEKIUs, moaolue
¢buryp, noJoOHbIE TPEYTOJbHUKH, CHMMETPUS OTHOCUTEIBHO TOYKU U
psIMOIl; YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO U Mojolue
buryp, mnapamienbHOCTh W  MEPNEHIUKYJISPHOCTh MPSAMBIX B
OKPY’KaIOIIEM MHPE

11

YMeHue onepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSIHUE, YroJl (BEIMYHHA
yrja, CHHYC M KOCHHYC YIJVIa TpPEYroJIbHHKA), IUIOLIAAb; YMEHHE
OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHDE;
yMEHHE  TOpPUMEHATh  (QOopMynsl  HepuMeTpa U IUIOLAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOLIAAM Kpyra, oObema
MPSAMOYTOJIBHOTO MapaJuUIeNIENUIENa; YMEHUE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHHUKA,
teopemy Iludaropa, TpuUroHomeTpuyeckre COOTHOLUEHUS  JUIs




BBIYMCJIICHUA JJIHUH, paCCTOHHI/Iﬁ, HJIOHI&,HGIZ

12 YMmenue wu3zobpaxkarb IIOCKue (GUTYppl U HUX  KOMOHMHAIINH,
NPOCTPAHCTBEHHBIE (QUTYpbl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU
CHMBOJIbHOMY OIHMCaHHIO

13 YMeHue onepupoBaTh NOHATUAMU: IPIMOYTOJIbHASA CUCTEMA KOOPAUHAT;
KOOPAUHATHI TOUYKHU, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOPA HA
YUCJI0, CKAJSIPHOE IPOU3BEIACHUE BEKTOPOB; YMEHHE MWCIOJIB30BAThH
BEKTOPBI U KOOPAMHATHI I IIPEACTABICHU JAHHBIX U PEILICHUSA 3a1a4,
B TOM YHCJIE U3 JPYTUX YUEOHBIX PEIMETOB U PEaJbHOMN )KU3HU

14 YMeHne omnepupoBaTb IMOHATUSMH: CTOJOMKOBBIE M KPYIOBBIE
auarpamMmbl,  TaONWIBI, cpeAHee  apu(pMETHUYECKoe,  MeJuaHa,
HauOoJIbIlIee M HAWMEHBINEE 3HAYCHHS, pa3Max YHCIOBOTO Habopa;
YMEHHE  W3BJIEKaTb, HWHTEPIPETHPOBATH M  MPeoOpa3oBBIBATH
uHbOpMaIMIO, TMPEACTAaBICHHYI0O B TabiuMUIax M Ha Juarpammax,
OTPaXKAOIYI0 CBOMCTBA M XapaKTEPUCTHKU PEAJbHBIX IPOLIECCOB U
SBJICHUN; yMEHHME  pacrno3HaBaTh W3MEHYMBBIE  BEJIMYMHBI B
OKPYXarolleM MUpE

15 YMeHue omnepupoBaTh MOHATUAMH: CIyYaWHBIM ONBIT (CIIy4ailHBIN
AKCIEPUMEHT), DJJIEMEHTapHOE€ COOBITHE (DJIEMEHTapHBIM  HMCXON)
CIIy4alHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHUE HaxXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUM B OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITUSIMU; YMEHHE pellaTh
3a/layd METOJIOM OpPraHM30BaHHOTO Nepedopa M C HUCIOJIb30BAaHUEM
MpaBUjia yMHOKEHHUS, YMEHHE OLICHHBaTh BEPOSTHOCTU pPeaTbHbIX
COOBITUI W SIBJICHHM, TTOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKPYKAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX
YH1CEJ U €r0 POJIbI0 B MACCOBBIX SIBICHUSX

16 YMeHue BbIOMpATh TMOAXOMSAIIMM W3YYEHHBIM METOJ Uil pelleHUs
3a/layd, MPUBOJUTH TPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEU B
PUPOJIC U JKU3HH, PACMO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIMCHIBAaTh OTJCJIbHBIE  BBIJAIONIMECS  PE3yJbTaThl,
MOJIYYCHHBIC B XOJAC Pa3BUTHS MAaTEMAaTHKW KaK HayKd, TPHUBOIUTH
MPUMEPHI MATEMAaTUYECKUX OTKPBITHA W UX aBTOPOB B OTCUCCTBEHHOU M
BCEMUPHOU UCTOPHUH

Ilepeuenwv snemenmos cooepaicanus, nposepsemvix va OI'D no mamemamuxe

Kon IIpoBepsieMblii JIEMEHT COJICPIKAHUS
1 Yucna 1 BEIYUCIICHUS
1.1 Harypanbnsbie u nensle uncia. [Ipu3Haku 1e1mMoCcTy HENbIX YUCe
1.2 OOBIKHOBEHHBIE W JIECATUYHBIE JpPOOU, TIPOLIEHTHI, OECKOHEUHBIE
NepUoANYECKUE Ipodu
1.3 Panmonanpabie uncina. ApudMETHYSCKHE ONepaliid ¢ PalMOHAIBHBIMHU




qucJI1aMHu

1.4 JleiicTButenpHble uncia. ApudmeTnyeckue onepaluuu ¢ AeHCTBUTEIbHBIMU
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Yuebno-memoouueckoe obecneuenue 06pa306amefsz020 npoyecca

1. Bunenkun H.4., ’Koxos B.U., UecHokoB A.C. u apyrue «Martemartuka: 5-i1 Kjacc:
0a30BbI YPOBEHB: YUEOHUK: B 2 HACTIX».

2. Bunenkun H.4., )Koxos B.U., UecHokoB A.C. u npyrue «Martemartuka: 6-i kiacc:
0a30BbI YPOBEHB: YUEOHUK: B 2 HaCTIX).

3. MakapsiueB FO.H., Munatok H.I'., HemkoB K.M. u apyrue; moa peaakiuein
TensikoBckoro C.A. «Maremartuka. Anredpa: 7-i1 kiacc: 6a30BbIi ypOBEHb: YUCOHUKY.

4. MakaperiueB IO.H., Munatok H.I'., HemkoB K.W. u apyrue; noa pemakiuen
TenskoBckoro C.A. «Marematuka. Anrebpa: 8-if kiacc: 0a30BbIil ypPOBEHb: YUEOHUK.

5. MaxkaperueB 10.H., Munaroxk H.I'., HemkoB K.M. u npyrue; nox pepakuuein
TensikoBckoro C.A. «Maremaruka. Anredpa: 9-i1 kinacc: 6a30BbIi YPOBEHb: YUEOHUK.

6. Artanacsn JI.C., byryzoB B.®., Kamomumes C.b. u npyrue «Maremaruka.
['eometpust: 7 - 9-¢ kmacchl: 0a30BBIN YPOBEHD: YICOHHUK.

7. Boicouknit U.P., fAmenko W.B.; nox pemakumeinn Amenko MU.B. «Maremarunka.
BepositHoCcTh 1 cTatuctuka: 7 - 9-e kiacchl: 6a30BbI YPOBEHB: YUEOHUK: B 2 HACTIX).



OBIIEOBPA30OBATEJIbHAAA ABTOHOMHAS HEKOMMEPYECKAS OPI'TAHU3ALIUA

"JINJAEPBI-M"

AHHOTaNus K padoueil nporpamMe y4eOHoro npeamera «MaremaTtuka (0a30Bblil ypOBeHb)
(OcHoBHasi oOpa3oBaTe/ibHAsI MPOrpaMMa OCHOBHOI0 00111ero 00pa3oBaHusi)

Kpurepun Onucanue Kpurepus
ITonHnoe HanMeHOBaHUE Pabouas nporpamma ydueOHoro npeamera «Marematukay (BKIrO4as
IIPOrpaMMBbl Kypchl «Anredpay, «I'eomerpus», «BeposTHOCTh U CTATUCTHKA)

(6a30BEIi1 ypoBeHB) aiist oOydaromuxcs 5-9 kiaccon

YpoBeHb 00pa3zoBaHus

OcHoBHOE 00111e€ 00pa30BaHKE

Knacc

5-9

Hopmarusnas ocHOBa
pa3paboTKU IPOTPaMMBI

- [Ipuka3z Munuctepctsa npocpenieHus PO ot 31 masg 2021 r. Ne 287
"O0 yTBepKIeHUH (eIepallbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 00111ero 00pazoBaHus";

- [Ipuka3 MunucrepcrBa npocsenienust PO ot 18 mas 2023 r. Ne 370
"O6 ytBepkaeHun eaepanbHO 00pa30BaTEILHON MPOTPaMMBbI
OCHOBHOTO 00111er0 00pazoBanus"

Cpok peanuzauuu
IIPOrpaMMbl

5 ner

B 5—9 kiaccax y4eOHbIN npeameT «MaTteMaTHKay U3ydaeTcs B paMKax
CJIEAYIOUIMX Y4eOHBIX KYPCOB:

B 5—o6 Kkyaccax — Kypc «MareMaTukay,

B 7—9 kilaccax — Kypchl «Anredpay, «I'eometpusiy», «BeposaTHocTs 1
CTaTHCTUKAY.

KomnmuectBo yacoB 1o
MporpamMmme BCEro u
UHTEHCUBHOCTH B HEECIIIO

Bcero no nporpamme:

Maremaruka — 340 yacoB
VHTEeHCUBHOCTB:

5 knacc — 170 4. (5 yacoB B Hefei0)
6 xaacc — 170 4. (5 yacoB B HeENIO)

Aunrebpa — 306 yacoB
NHTEHCHUBHOCTS:

7 knacc — 102 4. (3 yaca B Hezem0)
8 xmacc — 102 4. (3 vaca B HeJEITIO)
9 ximacc — 102 u. (3 yaca B HEEIIO)

I'eomerpus — 204 gaca
NHTEHCUBHOCTS:

7 knacc — 68 4. (2 yaca B HEJIEINO)
8 kmacc — 68 4. (2 yaca B HE/IEIO)
9 ximacc — 68 4. (2 yaca B HEJIEIIO)

BepositHocTh M cTatucTika — 102 yaca
NHTEHCHUBHOCTS:

7 knacc — 34 4. (1 yac B Hezeno)

8 kimacc — 34 4. (1 yac B HeEIIO)

9 knacc — 34 4. (1 yac B HeJIeIIO)

VY4eOHukH 1 yuyeOHbIe
nocoous

1. Bunenkun H. 4., XKoxos B.U., YecHokoB A.C. u apyrue
«Matemaruka: 5-if kiacc: 0a30BbIi YPOBEHb: YUEOHHK: B 2 HACTSIX».
2. Bunenkun H.4., Koxos B.1., UecHokoB A.C. u npyrue
«MaremaTuka: 6-ii kiacc: 6a30BbIi YPOBEHb: YUEOHUK: B 2 HACTAX).
3. MakapserueB FO.H., Munatok H.I'., HemkoB K.W. u apyrue; nox
penakmueit TemsikoBckoro C.A. «Maremaruka. Anredpa: 7-i Kiacc:
0a30BbIl YPOBEHB: YICOHUK.




4. Makapsiue FO.H., Munmaiok H.I'., Hemmkos K.W. u npyrue; non
penakmueit TemsikoBckoro C.A. «Maremaruka. Anredpa: 8-if Kiacc:
0a30BbIil YPOBEHB: YUCOHUK.

5. MakapserueB FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; nox
penakuueit Tenskockoro C.A. «MatemaTtuka. Anredpa: 9-i knacc:
0a30BBbIi yPOBEHB: yUYCOHUKY.

6. Atanacsan JI.C., byry3os B.®., Kagomiies C.b. u npyrue
«Marematuka. 'eomerpus: 7 - 9-e knaccel: 6a30BbIi YPOBCHb:
YICOHHKY.

7. Beiconkuii 1.P., Smenko 1.B.; nox pegakuuei Amenko 1.B.
«Marematuka. BeposTHOCTb U cTaTUCTHKA: 7 - 9-¢ Kacchl: 0a30BBIN
YPOBEHB: YUECOHHK: B 2 YaCTSIX).

Lens(n) peanuzanuu
paboueii mporpammbl

[IpuoputeTHBIMU LETAMHU 00yUCHHSI MaTeMaTHKe B 5—6 Kiaccax
SIBIISTFOTCSL:

HpOJIOJDKEHHE (OPMUPOBAHUS OCHOBHBIX MaTEMAaTHYECKHUX MTOHATHI
(uucno, BeNWYMHA, reoMeTpudeckas Gurypa), odecrneunBaronx
IPEeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MaTEMAaTHUECKOT0 00pa30BaHUs
00yJaromuxcs;

Pa3BUTHE HHTEIUICKTYaJIbHBIX H TBOPUECKHX CIIOCOOHOCTEN
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, UCCIIET0BATEIBCKUX
YMEHHIA, HHTepeca K N3y4eHUIO MAaTEMaTHKH;

MOJIBE/ICHNE 00YJAONINXCSl Ha JOCTYITHOM /ISl HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3U MaTEMaTHKH U OKPYKAIOIIEro MUpa;
¢dbopmupoBaHre GYHKINOHATHHON MaTEMaTHYECKON TPAMOTHOCTH:
YMEHHS PACIO3HABATh MaTEMAaTHYECKIE OOBEKTHI B pEaIbHBIX
KU3HEHHBIX CHUTYallUsX, IPUMEHATh OCBOCHHBIC YMEHHS ISl PELICHUS
NPaKTHKO-OPUEHTUPOBAHHBIX 3371a4, HHTEPIIPETHPOBATH MOJTY4YCHHbIE
pe3ysbTaThl U OLIEHUBATH UX HA COOTBETCTBHE IPAKTUIECKON CUTYAINH.

N3yuenue anredpbl oOecrieunBaeT pa3BUTHE YMEHUS HAOI01aTh,
CpaBHUBATh, HAXO/AUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHUHOCTH
MBIIIJIICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBATL CBOU
NeMcTBUS U BBIBOJIBI, (POPMYIIMPOBAThH yTBepxkAeHUsA. OcBOeHHE Kypca
anreOpsl 00eCTIeUnBaET Pa3BUTHUE JTOTUUECKOTO MBITUICHHS
00yYaroImuXxcsi: OHU UCTOJb3YIOT I€AYKTUBHBIE U UHYKTUBHBIE
paccyxJieHust, 0000IIeHHE U KOHKPETU3AIHNIO, aOCTparupoOBaHKe U
a”anoruto. O6y4yeHue anredpe npeArnonaraeT 3HauuTeNIbHbIA 00bEM
CaMOCTOSITENIbHOW JACATENBHOCTH 00yJarOIIUXCsl, TIOATOMY
CaMOCTOSTENIbHOE PELIeHNE 3aj1ay SIBJIETCS peau3auei
ACATCIIBHOCTHOI'O MpUHIMUIIA O6y‘ICHI/I$[.

[leHHOCTDH M3Yy4EHHUS F€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIETO
00pa30BaHUs 3aKJII0YAETCS B TOM, YTO OO0 yUarOIIUICS YUUTCS
IIPOBOAMTD JOKA3aTENbHBIE PACCYXKACHUS, CTPOUTH JIOTHYECKUE
YMO3aK/II04YeHHUs, JOKa3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHUS «OT IPOTUBHOTIO»,
OTJINYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIE
YTBEPKACHHUS.

BTtopoii nenpro n3ydeHusi TeOMETPUH SIBISETCS UCIIOJIb30BaHNE €€ KaK
MHCTPYMEHTA MIPU PELICHUN KaK MaTeMaTHUYECKUX, TaK U MPAKTUIECKUX
3a/1a4, BCTPEUAIOIINXCS B peaabHOM ku3HU. O0yJaromuiics T0KEeH
HAYYHUTHCS ONPEAESIIUTh TEOMETPUUECKYIO GUTYPY, ONUCATh CIOBAMHU
JTAHHBIN 4epTEXK WIM PUCYHOK, HAMTH IUIOIIA/Ib 3€MENBHOTO Y4acTKa,
paccuuTaTh HEOOXOJUMYIO JITMHY ONTOBOJIOKOHHOTO KaOels Win
TpebyeMbie pa3Mephl rapaka Jjisi aBTOMOOUJIISL. ITOMY COOTBETCTBYET




BTOpasi, BEIYUCIUTEIbHAS JIMHUS B U3ydeHUuU reometpun. [lpu pemenun
3aj1a4 MPAKTUYECKOro XapakTepa 00yJaromUiCs YIUTCs CTPOUTD
MaTeMaTHYeCKHUe MOJIEIH PeaIbHbIX )KU3HEHHBIX CUTYalul, IPOBOIUTH
BBIUMCJIEHUS] U OLICHUBATh aJJI€KBATHOCTb I1OJIY4EHHOI'O pE3YibTaTa.

3HAaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NPUHLIUNIAME cO0pa,
aHaJIM3a U MPEJCTABICHHS JAHHBIX U3 PA3INYHBIX cep )KU3HU
o0miecTBa U roCy1apcTBa MPUOOIIACT 00YJIAFOIIUXCS K OOIIIECTBEHHBIM
uHTepecaM. M3ydyeHne ocHOB KOMOMHATOPUKY Pa3BUBAET HABBIKH
OpraHu3aiuu nepedopa u noAcyéra Yucia BApUaHTOB, B TOM YHUCIIE B
NPUKIIAHBIX 3a/1a49aX. 3HAKOMCTBO C OCHOBaMHU TEOPUH IpadoB cO3AaET
MaTreMaTU4ecKuil GyHaaMeHT aisi GOpMUPOBaHKS KOMIICTCHIHI B
obsactu nHGOopMaTUKU 1 TM(POBBIX TexHONoTHil. [1pn n3yuennn
CTaTHUCTUKYU U BEPOSATHOCTH 00OTAIIAIOTCS MPEACTABICHHUS
00yYaloIIMXCs O COBPEMEHHOM KapTHHE MHpa U METOJax €ro
uccie0BaHus, (POPMUPYETCS TIOHUMAHUE POJH CTATUCTUKU KaK
MCTOYHHKA COLUAIBHO 3HAYNMON HH(OPMALIUY 1 3aKJIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

Hpe,Z[MeTHHe PE3YyIbTaThl
OCBOCHUA

[To yueOHOMY nipeameTy "Marematuka" (BKiItOYas yueOHbIE KypChl
"Anrebpa", "I'eomerpus”, "BeposiTHOCTD U cTaTucTUKa") (Ha 6a30BOM
YpOBHE):

1) ymeHue onepupoBaTh NOHITUSIMH: MHOXKECTBO, IIOJMHOKECTBO,
olepalyy HaJl MHOKECTBAaMM; YMEHUE ONIEpUPOBATh MOHATUAMU: Ipad,
CBSA3HBIU Tpad, 1epeBo, LUK, IPUMEHATh UX IIPU PELLIEHUU 3a/ay;
YMEHHUE UCII0JIb30BaTh rpauuecKoe MpeICTaBIeHHEe MHOXKECTB IS
OINMCAHUS PEANIbHBIX IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a]a4 U3
JpYyrux y4yeOHBIX MPEAMETOB;

2) yMEeHHE ONEepUPOBATh MOHATUSIMU: OIIPEJEICHNE, aKCUOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE PACIIO3HABATH UCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS, IPUBOAUTDH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI;

3) yMeHue onepupoBaTh NOHATUAMHU: HATypaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETUMOCTb HaTypaJIbHBIX YUCEIl, IPU3HAKU
JIETTMMOCTH, 11€JI0€ YHUCII0, MOYJIb YHCIIa, OOBIKHOBEHHAsS APOOH U
JecaTU4Has ApoOb, CTaHAAPTHBIM BU YMCIIa, PAllMOHATIBHOE YUCIIO,
UPPALMOHATILHOE YHUCII0, apU(PMETHUECKUI KBaIpaTHBI KOPEHb;
YMEHME BBINIOJHATD ACUCTBUS C YUCIaMH, CPAaBHUBATh U YIOPSAA0YUBATh
4yuca, MPeACTaBIATh YUCIIa HA KOOPAUHATHON MPSIMOM, OKPYTJIATH
qKCJIa; YMEHUE AeIaTh IPUKHUIKY U OLIEHKY Pe3yJIbTaTa BEIUNCIICHU;
4) yMeHUe OTepupoBaTh MOHATHIMU: CTEIICHbD C IIEJIBIM MTOKA3aTeIIEM,
aprudMeTHUeCKUil KBaIpaTHbIM KOPEHb, MHOTOUWIEH, ajredpanyecKkas
JIpo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTETEHU
OouiblIle €MHULIBL; YMEHHUE BBIIOIHATH PacyeThl 1o (popmyiam,
npeoOpa30BaHus LEJbIX, APOOHO-PALMOHATBHBIX BBIPAKECHUN U
BBIPAXEHHH ¢ KOPHIMHU, pa3i0KeHHe MHOTOUJIEHAa HA MHOXKUTEIH, B
TOM YHCJIE C HCTI0JIb30BaHHEM (hOpMYJI pa3HOCTH KBAIpaToOB M KBaJpara
CYMMBI M pa3HOCTH;

5) yMeHue onepupoBaTh NOHATUAMHU: YUCIOBOE PAaBEHCTBO, YPABHEHUE C
OJIHO TTepeMEeHHOMN, YHCII0OBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHUE pelaTh JJMHENHBIE U KBaJpPaTHbIE YPaBHEHNUS,
JIpOOHO-palIMOHATILHBIE YPAaBHEHUSI C OJHOM MEPEMEHHOMN, CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH, JINHENHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U IPOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHON
IIEPEMEHHOM, B TOM YHUCIIE IIPH PELICHUH 33]1a4 U3 IPYIUX IPEIMETOB U
MIPAKTUYECKHX 3aJ[ay; YMEHHE UCIO0JIb30BaTh KOOPAMHATHYIO MPSIMYIO U




KOOPJAMHATHYIO IJIOCKOCTb JUI N300paskeHHsl pellieHUI ypaBHEHUH,
HEPABEHCTB U CUCTEM;

6) yMeHuE oneprupoBaTh MOHATUAMHA: QPYHKIHS, TpaduK QYHKIINH, HYIIH
(byHKINHT, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXKYTKH BO3pacTaHUs,
yObIBaHUs, HAUOOJIbILIEE ¥ HAUMEHbIIIEe 3HaUeHUs (PYHKIMH; yMEHUE
OIIEpUPOBATH NOHATUSMU: IIPsIMAsi NPONOPLHUOHAIBHOCTD, JINHEHHAs
GbyHKkuus, KBaapaTUyHast QyHKIMsI, 0OpaTHas MPOIOPLUOHAIBHOCTb,
napabosa, runep0oia; yMeHue CTpouTh rpadukn GyHKINH,
UCIOJIb30BaTh IPa(UKH 115 ONIPEIeJIEHUs] CBOMCTB ITPOLIECCOB U
3aBUCUMOCTEH, JJIsl pelIeHus 33/1a4 U3 JPYruX y4eOHbIX IPEAMETOB U
pearbHOM J)KU3HU; YMEHHE BbIpaXkaTh (JOPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYUHAMU;

7) yMeHHE ONepUpOBATh MOHATHAMM: MOCIIEI0BATEIBHOCTb,
apudMeTHIEeCcKas U TeOMETPHUECKas IPOTPECCHH; YMEHUE
UCIOJIb30BaTh CBOMCTBA M1OCIIEI0BATEIbHOCTEN, (POPMYIIBI CYMMBI U
o0LIero YjieHa MpH pelIeHUH 3a/1a4, B TOM YUCIIE 33]1a4 U3 IPYruxX
y4eOHBIX IPEIMETOB U pealbHOM KU3HU;

8) yMeHue peniarh 3a/1a4i pa3HbIX TUIOB (B TOM YHUCJIE€ HA MPOLEHTHI,
JIOJIM U 4aCTH, ABM)KEHHE, pPabOTy, LIEHYy TOBApPOB U CTOUMOCTh IOKYTIOK
U YCJYT, HaJIOTH, 3a/1a4i U3 00J1acTH yIPaBICHUS JUYHBIMU U
ceMeWHbIMU (PMHAHCAMM); YMEHUE COCTABJIATh BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBbI 110 YCIOBUIO 33J]a4l, UCCIIE0BATh [1OJy4EHHOE
pelLleHre U OLEHUBATh IPaBAONOJ00HOCTh MOJIyYE€HHBIX PE3YyJIbTaTOB;
9) yMeHue onepupoBaTh NOHATUAMU: (pUrypa, TouKa, OTPE30K, Ipsimas,
Jy4, JIOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYroJbHUKU, IPSIMOYTOJIbHBIN TPEYTOJIbHUK,
MearaHa, OMCCEKTpUCA U BBICOTA TPEYTOJIbHUKA, YETHIPEX YT OJIbHUK,
napauiesiorpaMM, poM0O, MpsIMOYTOJIbHUK, KBapat, TpaneLus;
OKpPYXHOCTb, KPYT', KacaTeabHasi; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMU
burypamu; yMeHue perath 3a1auu, B TOM YHMCIe U3 TOBCETHEBHOM
JKU3HU, HAa HAXOXKJEHUE F€OMETPUUECKUX BEJIMYUH C IPUMEHEHUEM
U3YyYEHHBIX CBOMCTB QUTYp U (PaKTOB;

10) ymeHue onepupoBaTh MOHATUSAMU: PAaBEHCTBO (PUTYp, PABEHCTBO
TPEYroJIbHUKOB; MapajuIeIbHOCTh U EPHEHIUKYISIPHOCTD MPSIMBIX,
YroJl MeXAY IpSIMbIMH, IEPIEHAUKYIISAP, HAKJIOHHAS, IPOEKIINS,
nogobue Guryp, noJoOHbIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOUYKH U MPSIMON; YMEHHE PAcIIO3HAaBATh PAaBEHCTBO, CAMMETPHIO U
nogobue Guryp, napanaenbHOCTh U MEPIEeHAUKYISIPHOCTh MPSIMBIX B
OKpYXaroIleM MHUPE;

11) ymeHue onepupoBaTh MOHATUAMU: AJIMHA, PACCTOSTHHUE, YT O
(BeMYMHA yTJ1a, CHHYC U KOCUHYC yTrjla TPEyrojbHUKA), TUIOIA/b;
yYMEHHUE OLIEHUBATh Pa3Mephl MIPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MUpE; YMEHHE IPUMEHATH (POPMYJIIbI IEPUMETPA U ITOIATN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO TIapajuiesienuIeia; yMeHne IPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpuroHoMeTpudecKre COOTHOIIECHUS IS
BBIYUCIICHUS UIUH, PACCTOSIHUM, TUTOIIaIeH;

12) ymenue uzo0paxkath Iiockue (GUrypbl ¥ ©X KOMOMHAIIUH,
IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HIIH
CHUMBOJIBHOMY OIMCAaHHIO;

13) ymeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT; KOOPIUHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOPA Ha YMCII0, CKAISIPHOE MPOU3BEACHHNE BEKTOPOB;




YMEHHE HCIOJIb30BATh BEKTOPHI M KOOPAUHATHI JUIs IPEICTABICHUS
JMAHHBIX M PENIICHUS 33]]a4, B TOM YHUCIIE U3 JPYTUX YIeOHBIX MTPEIMETOB
Y peajbHOM KU3HU;

14) ymenue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE U KPYTOBBIC
JIuarpamMmbl, TaOJIHUIbL, cpeHee apupMeTHIecKoe, MeInaHa,
HauOOoJIbIlIEEe U HAMMEHBIIEE 3HAUEHUs, pa3Max YMCI0BOro Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH
uH(OPMALKIO, TIPEACTABICHHYIO B TaOJIHMIIaX U HA TUarpaMMax,
OTpaKaroIlyl0 CBOMCTBA U XapaKTEPUCTUKHU peabHBIX MPOIIECCOB U
ABJICHUM; YMEHNE PACIIO3HABAaTh U3MEHUYMBbIE BETUYUHBI B
OKpYXaroIIeM MHUPE;

15) ymenue onepupoBaTh HOHATUSIMU: CIyYalHBIN OMBIT (CITyYaiHbIHI
AKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIN HCXO.)
CIIY4aifHOTO OTIBITA, CIIYYaitHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSATHOCTHU CIIy4alHBIX COOBITHI B OMNBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE PEIIaTh
3aJ1a4d METOJIOM OPTaHW30BaHHOTO Mepedopa U ¢ UCTIOIb30BaHUEM
IIpaBUJia YMHOKEHUSI; YMEHUE OLIEHUBATh BEPOSTHOCTU PEATIbHBIX
COOBITHIA U SBICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHIA B OKPYKAIOIIEM MHPE H B KHU3HH,
3HAKOMCTBO C IMOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEIT M €T0 POJIBI0 B MAaCCOBBIX SIBIICHHSIX;

16) ymeHue BIOUPATh MOIXOISAIINI U3YYSHHBIA METO ISl PEeLICHUS
3aJ1a4uM, IPUBOJUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U )KU3HH, PACTIO3HABATH MPOSABICHUE 3aKOHOB MaTEMaTHKHU B
HCKYCCTBE, OIIMCBIBATH OTJIEIbHBIE BbIJIAIOLIUECS PE3YNIbTAThI,
MOJTyYEHHBIC B XOJIC Pa3BUTH MATEMAaTUKH KaK HAYKH, TIPUBOHTH
MpUMepbl MAaTEMaTHUYECKUX OTKPBITHI U UX aBTOPOB B OTEYECTBEHHON U
BCEMHUPHOMN UCTOPHH.




