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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wmartemaTuke I oOydarouuxcs 5-9 kiaccoB pazpaboTaHa Ha
ocHoe ®I'OC OOO. B nporpammMe mo MaTeMaTUKE YYTE€Hbl HUAEU M TOJOXKEHUS
Konnenuuu pa3Butus matematuueckoro oopasoBanus B Poccutickoit deneparum.

[IpeameToM mMaTeMaTHKHU SIBISIOTCA (yHIAMEHTAIbHBIE CTPYKTYphI HAIIETO MUpa —
NPOCTpaHCTBEHHbIE (OPMBI U  KOJMYECTBEHHBIE OTHOIICHUS (OT TPOCTEHIIHUX,
yCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIBITE, JI0 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJIs
pPa3BUTHS HAyYHBIX W TPUKIATHBIX Hael). Maremaruueckre 3HaHHUS 00€CIeUHBAIOT
IIOHUMAHWE T[PUHLMIIOB YCTPOMCTBA W HWCIOJB30BAaHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATAE W  MHTEPIPETAUMIO  COUUAIBHOM, HOKOHOMHYECKOH, ITOJIUTHYECKOU
uH(bOpMAIK, Mal0T BO3MOXHOCTHh BBIMIOJTHATH PAcYE€Thl W COCTABISATH AJITOPUTMBI,
HAXOJUTh U MPUMEHITH (HOPMYJIbI, BIAJACTh MPAKTUICCKUMHU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUN W TIOCTPOCHHM, YUTaTh HWH(POPMAIUIO, MPEACTABICHHYIO B BHJE TaOJIHII,
auarpaMM W rpadUKOB, JKATh B YCIOBHUSX HEOMPENCIEHHOCTH W TOHUMATh
BEPOATHOCTHBIN XapakTep CIy4YailHbIX COOBITHIA.

Nzydyenne maremaTHku (HOpMUPYET y OOYYAIONIMXCS MaTeMaTHUYeCKH CTUIIb
MBIIIJIEHUS, TPOSABIISIONINIICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBbIKax. OOyyatomuecs
OCBaMBAIOT TAKHUE MPUEMBI U METOJbl MBIIUICHUS, KaK WHAYKOHAS W JETyKIHS,
000011IeHHEe M KOHKpETHU3alusl, aHAJIM3 U CUHTE3, KJacCu(UKaus U CUCTeMaTH3alus,
abctparupoBanue u aHajaorus. OObEKThl MATEMATUUYECKUX YMO3AKIIOUEHHM, MpaBUjia UxX

KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT

BbIpa0OTKE YMEHHs (OpPMYJIHMPOBaTh, 0OOCHOBBIBATh M JOKA3bIBATh CYXKJEHUS, TEM

caMbIM Pa3BUBAIOT JIOTMYECKOE MbIlIUIeHUE. M3ydeHue maTreMaTuKu 0OecreyruBaeT
dbopMupoBaHre AITOPUTMUUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCIIUTAHUE YMEHMM
NEHUCTBOBATh MO  3aJ@HHBIM  aJrOPUTMaM, COBEPILICHCTBOBATH  W3BECTHBIE U
KOHCTPYHUpOBaTh HOBBIE. B mpoiiecce pemieHus 3aj1ady — OCHOBOM y4eOHOMU JesTeNbHOCTU
Ha ypOKax MaTEMAaTHUKU — Pa3BUBAIOTCS TBOPUECKAs U MPUKIAAHAS CTOPOHBI MBILIIIEHUS.
OOyuenue matemaTuke Aa€T BO3ZMOXHOCTh Pa3BUBaTh y OOYHAIOMIMXCS TOYHYIO,
palMoOHAIbHYI0 U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hambojee MOAXOMISIINE
S3BIKOBBIC, CUMBOJIMYECKHE, TpaUUYeCKue CPeAcTBa JUIsl BBIPAKEHHUS CYXKICHUN U

HarJIsTHOTO UX IIPEACTABIICHHUS.

[Ipy w3ydyeHMHn MaTeMaTUKHU OCYIIECTBISETCS 0OIlee 3HAKOMCTBO C METOJaMU
MIO3HAHUS JEUCTBUTENBHOCTH, IPEACTABIECHUSMU O IPEAMETE U METOJIaX MAaTEMAaTUKH, UX
OTJIMYUHU OT METOJIOB JIPYTUX €CTECTBEHHBIX M T'YMAHUTApPHBIX HAyK, 00 OCOOEHHOCTSIX
MPUMEHECHUS MATEMATUKH ISl PEIICHUS HAYYHBIX W NPUKIIAIHBIX 3a7a4.

[IpuopureTHpiMH 1EMAIMH  OOy4YeHHMs MaTeMaThke B 5-9 Kjaccax SBISIOTCA:
dbopMupOBaHHE LEHTPATBHBIX MATEMAaTHUYECKUX MOHATUN (YUCIIO, BEIWYHHA,
reomeTpudeckas (Qurypa, NEepeMEHHasi, BEPOATHOCTb, (QYHKIMSA), OOECIECUYUBAIOIIUX
PEEMCTBEHHOCTb U NEPCIIEKTUBHOCTh MAaTEMATUYECKOr0 00pa3oBaHus 00y4daromuxcs;

NOJBEICHHE OOydYaromuxcsi Ha JOCTYIHOM [UIi HHMX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTHUKA M OKPYXAIOLIEero MHpa, MOHUMAaHUE MATEeMATHKU KAaK YacTH
o011ei KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTyalbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,



MO3HABATEIbHON AKTUBHOCTH, UCCIEHOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIILICHUS,
UHTEpECca K U3yUCHHIO MaTEMATUKH;

dopmupoBaHre  (YHKUIMOHAIBHOM  MaT€MaTUYeCKOM TIpPaMOTHOCTU:  yYMEHUS
pacno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKMU3HEHHBIX CHUTYallUAX W TPH HM3YYCHUH JPYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBIICHHUS] 3aBUCUMOCTEM UM 3aKOHOMEpPHOCTEH, (HOpPMYyJIUpOBaTh HUX Ha A3BIKE
MaTEeMaTUKH W  CO3JaBaTh MaTEMaTHYECKWE MOJENH, MPUMEHSITb OCBOEHHBIM
MaTeMaTU4YeCKU  ammapar [js  pEelleHUusT MPaKTUKO-OPHUEHTUPOBAHHBIX  3ajady,
HMHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbIEC PE3YIIbTATHI.

OCHOBHBIE JTUHUHU COAEPKAHUSA IIPOrpaMMbI IO MaTeMaTuke B 5—9 kiaccax: «YHucia
U BBIYMCICHUS», «Anredpa» («AnreOpamdeckue BbIpaXKEHUS», «YPaBHEHHUS U
HEPABEHCTBaY), « DyHKIMNY», «['eomerpus» («I'eomerpuyeckue Gpurypsl u uX CBOWCTBAY,
«3mMepeHne reoMeTpuIecKuX BEIUINH), «BeposTHOCTh U cTaTUCTHKAY. JlaHHBIE TUHUU
pPa3BUBAIOTCS MapaJIeIbHO, KaXaasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTMKOM, OJTHAKO HE
HE3aBUCHUMO OJHA OT JIPYTOid, & B TECHOM KOHTAKTE U B3aUMOJCHCTBUH.

CopepxaHue mporpaMMbl MO0 MaTE€MaTUKE, paclpele’éHHOe MO rojaM oOydeHHs,
CTPYKTYpPUPOBAHO TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHIIUIUAIBLHBIM
BoIpocaM  oOydaromipecss — oOpalaiuch  HEOJHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTUYeCKUMHU TOHSATUSMU W HaBbIKAMHM OCYILIECTBISUIOCH TIOCIIEIOBATEIIBHO H
[OCTYINATEIbHO, C COOJIIOJICHHEM MPUHIUIIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYANIUCh B OOIIYI0 CHUCTEMY MATEMAaTHUYECKMX MPEICTaBIECHUN 00yJaromuxcs,
pacupsst u yriryonss e€, 00pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MmaremaTHKa SBISETCS 00S3aTENbHBIM yUEOHBIM
OpeaIMEeTOM Ha YpOBHE OCHOBHOTO oOumiero obpaszoBanus. B 5-9 kiaccax martemaruka
TPaAUIIMOHHO U3Yy4aeTCsl B paMKaXx CIEAYIOMIMX y4eOHbIX KYpcoB: B 5—6 Kiaccax — Kypca
«Maremarukay», B 7-9 kinaccax — KypcoB «Anredpa» (BKJIOYasi 3JIEMEHThl CTATUCTUKU U
Teopun BeposiTHOcTel) u «l'eomerpusi». Ilporpammold 1o MaTeMaTUKE BBOJUTCSA
CaMOCTOSITENIbHBIN yUeOHbIN Kypc « BepoATHOCTh U CTATUCTUKAY.

OO0miee YUCIO YacOB, PEKOMEHJIOBAHHBIX [JIi M3YyUYECHHUS MaTteMaTUKH (0a30BbIH
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00IIero oOpazoBaHus, — 986 yacoB: B 5 kiacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 yacoB (5 yacoB B Henento), B 7 kiacce — 204
yaca (6 gacoB B HeJento), B 8 kiacce — 204 yaca (6 gacoB B HeAenr0), B 9 kinacce — 238
yaca (7 4acoB B HEJIEIIO).



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUA

W3y4yeHne MaTeMAaTHKU HA YPOBHE OCHOBHOI'O OOILIEro 0Opa30BaHUs HAIPABICHO Ha
JNOCTIKEHHE  OOy4YaloIMMHCS  JUYHOCTHBIX, METAlpeIMETHbIX U  MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB OCBOCHUS YUEOHOIO IpeAMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJIbTATBI  OCBOEHUS  MPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCHMCKOW MaTEMaTHKH,
LIECHHOCTHBIM OTHOLICHUEM K JOCTHKECHHUSM POCCUHUCKHX MATEMATUKOB M POCCUUCKOU
MAaTEMATUYE€CKOM IIKOJIbl, K HCIOJB30BAHUIO ATHUX JIOCTHKEHUW B IPYIMX HAYKaxX H
NPUKIAIHBIX cepax;

2) IrpaxkaiaHCKo€ U TYXOBHO-HPaAaBCTBCHHO€ BOCIIUTAHUC.

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TIpakJIaHWHA U peaju3allid ero mpas,
NPEICTaBIEHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKUIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYP,
SABJIICHUM, TPOLEAYyp TpaxxJaHCKOro oOuiecTBa (Hampumep, BBIOOPHI,  OIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHMIO STHYECKHX MpoOJeM, CBA3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JTOCTHKEHMM HAayKM, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX
OPUHIIUIIOB B I€SITEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHBHOE y4acCTHE B PEUICHUM MPAKTUYECKUX 3a/1a4 MATEeMaTUYECKON
HAIPABJICHHOCTH, OCO3HAHUEM  BaAXXKHOCTH  MATEMaTUYECKOro  oOpa3oBaHUs  Ha
MPOTSHKEHUU BCEH JKM3HU ISl YCIICITHON PO(EeCCHOHATBHOM IS TEIEHOCTH U PA3BUTHEM
HEOOXOJIUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM  HWHAWBUYATHLHOU
TpaekTOpuu OOpa30BaHMsI U SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U
OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIMTAHME:

CIIOCOOHOCTHIO K AMOIIUOHAJILHOMY U 3CTETUYECKOMY BOCHPHUATHIO MATEMATHYECKUX
O0OBEKTOB, 3a/lay, pEHIeHUuN, pacCyXJACHUH, YMEHUIO BHUJETh MAaTeMaTUYECKHUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpI/IGHTaHI/ICﬁ B ACATCIbHOCTH Ha COBPECMCHHYIO CUCTCMY HAay4HbIX HpC)ICTaBJ]CHI/Iﬁ



00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTH4YeCKON HayKH Kak cdepbl YeIOBEUECKOUN NEsITEIbHOCTH, TANoOB €€ pa3BUTHUS U
3HAYUMOCTU JUI1 Pa3BUTUSA LMBWINA3ALMUA, OBJIAJCHUEM S3BIKOM MAaTEMATUKHU u
MaTeMaTU4eCKOW KYJBTYpOH KaK CpEeACTBOM [O3HAHUS MHPA,

OBJIaACHHUECM HpOCTGﬁHJHMPI HaBBIKaMH HCCHCHOB&T@HBCKOﬁ ACATCIBbHOCTH,

6) pusnueckoe  BocnuTaHue, (OpMHpPOBAHME  KYJbTYPbl  3A0POBbS H
IMOLMOHAIBHOIO 0J1ar0NMOJTyYHUs:

TOTOBHOCTBIO MPUMEHSATh MAaT€MAaTHUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBA,
BEJICHUsS 3J0POBOTO oOpasza XKU3HHM (3I0pOBOE THUTAaHHWE, COATaHCHPOBAHHBIA PEXKUM
3aHATHH W OTABIXA, peryiisipHas (u3ndecKasi akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBBIKA
pedaexcun, MpU3HAHUEM CBOETO MpaBa Ha OIMUOKY M TAKOTO e MpaBa JIPYyroro 4eJioBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpUEHTAIlME HAa NPUMEHEHHE MATEMATHUYECKUX 3HAHWUW MJi1 pEeLICHHs] 3a/ad B
00JIaCTH COXPAHHOCTU OKPYKAIOIIEH Cpejbl, TJIaHUPOBAHMS MOCTYNKOB W OIIEHKU HX
BO3MOXHBIX MOCJIEICTBUN JIJIsl OKPYXKAIOLIEH Cpeibl, 0CO3HAHUEM II100aIbHOr0 Xapakrepa
AKOJIOTUYECKUX MTPOOJIEM U MyTEU UX PEIICHUS;

8) ajanragus K ISMCHAKIUMCH YCJI0BUAM COIII/IaJILHOﬁ u le/IpOI[HOﬁ Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUSIX HEONPEHECIEHHOCTH, IMOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO IEATEIbHOCTb, B TOM YHCIIE YMEHUE
YUYUTBCA y JIPYTUX JIIOJEH, MpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHUS,
HAaBBIKA Y KOMIIETECHIIMU W3 ONbITA APYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, B TOM 4Hcie (HOPMYIUPOBATH
WJIeU, TOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCJIE paHEE HE M3BECTHBIX,
OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMINNA KOHTPMEDP, KOPPEKTUPOBATH MTPUHUMAEMBIE PEIICHUS
U IEUCTBUS, (OPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbTate ocBOEHUS MPOrpaMMBbI IO MaTeMaTHKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanust y oOydaromierocss OyayT copMuUpoBaHBI METANpPEIMETHBIE PE3YJbTATHI,
XapaKTEepU3yIOIINeCs OBJIAJICHUEM YHUBEPCATbHBIMUA TI03HABATEIbHBIMH JEHCTBHUSIMM,
YHUBEPCATHHBIMH KOMMYHHUKATHBHBIMU TEHCTBUSIMHU " YHUBEPCATbHBIMA
PETYJSTUBHBIMU JCHCTBUSMU.

Ilo3HaBaTeJbHBIC YHHUBepcaJbHbIE yqeﬁﬂble NefcTBUS
Ba3oBble Jjoruueckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
NOHATUI, OTHOIIEHUH MEXAY TMOHATUAMH, (POPMYIUPOBATH OIpPEACICHUS MOHATHA,



yCTaHaBIUBaTh  CYIIECTBEHHBIM  NpHU3HAaK  KilaccU(UKalMM,  OCHOBAaHUS  JJIs
000011IeHNs U CPAaBHEHHUS, KPUTEPUU TIPOBOJUMOTO aHAIIH3A;
BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30OBBIBATh CYKICHUS: YTBEPAUTEIbHbIC

U OTpULIATENIbHbIC, EAMHUYHbIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOPEYMS B
dakTax, JaHHBIX, HAOMIOJICHUSIX W YTBEPXKICHUSX, IMpejyiaratb KpPUTEPUH IS
BBIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JIeTIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIKOUYECHHU M, YMO3AKIIOUEHUN 110 AaHAJIOTHH;

pa3Ouparh JOKa3aTelIbCTBA MAaTEMAaTUYECKHX YTBEPXKACHUN (NpsAMbIE U OT
MPOTUBHOI0), TPOBOJAUTH CAMOCTOSITEILHO HECJIOKHBIE I0KA3aTeJIbCTBA MATEMATHUYECKUX
(dbakTOB, BBICTpaWBaTh AapPryMEHTAIlMIO, TPUBOJIUTH TPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

BEIOWpATh CIOCco0 pemieHus y4eOHOW 3amadyn (CpaBHHUBATh HECKOJBKO BAapHUAHTOB
pelieHus, BeIOMpaTh HamOoJiee MOAXOMSIINN C Y4€TOM CaMOCTOSITEIBHO BBIJICIICHHBIX
KPUTEPUEB).

Ba3oBnle ucciienoBarejnLCKue 1eCTBHA:

UCIIOIb30BaTh  BOMNPOCHI  KaK  HCCIENOBATEIbCKUNA  MHCTPYMEHT  IMO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUUE, MPOOIEMY, CaAMOCTOATEIBHO
yCTaHaBJIIMBAaTh MCKOMOE M JlaHHOE€, (hOpMHUPOBATh TUIIOTE3Yy, apTyYMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHUE;

MPOBOJAUTH IO CAMOCTOSATENIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOMH;

CaMOCTOSITETbHO  (OPMYJIUPOBATH OOOOIIEHHS U BBIBOJABI MO pe3yJibTaTam
NPOBENEHHOTO HAOJIOJCHUS, WCCIEIOBAaHMsS, OLCHUBATh JOCTOBEPHOCTHh TMOTYUYEHHBIX
pE3ybTaTOB, BHIBOJOB M 00OOIECHUM;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTUE IIpollecca, a TaKXke  BbIABUTATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ undgopmanmueii:

BBISBJISTH ~ HEJOCTATOYHOCTH M HM30BITOYHOCTh  MH(pOpMAlUU,  JaHHbIX,
HEO0OXOAMMBIX IS PELICHMS 3aauH;

BbIOMpaTh,  AHAJIM3UPOBATh,  CHCTEMATU3UPOBaTb M UHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

BbIOMpaTh (opMy MpeacTaBiIeHUsT MHGOPMALMK U WUIIOCTPUPOBATH pelllaeMble
3aJlayu CXeMaMH, rarpaMMamMu, HHOU rpauKoi 1 1X KOMOWHAIIUSIMY;

OLICHMBAaTh HAJEKHOCTh MH(POPMALIUU 110 KPUTEPHUSIM, MPEATOKEHHBIM YUUTEIEM
Wwin c(HOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHMKkaTHBHBIE YHUBepCAJbHbIe yUeOHbIe IeiCTBHSA:
BOCIIpUHUMATDL H q)OpMYJ'II/IpOBaTB CY)KICHUA B COOTBCTCTBMU C YCIIOBUSAMHU H
OESJIsIMHU O6H_IGHI/IH, SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pPCHHA B YCTHBIX U



IMMCBMCHHBIX TCKCTAX, JaBaThb IOACHCHU 110 XO0AYy PCIICHUA 3a1a4, KOMMCHTHPOBATDH



MOJTyYEHHBIH Pe3yJIbTar;

B X0J1¢ 00CYXACHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYXK/1aeMOM TeMBI,
npoOJieMbl, pelaeMoi 3a/adyu, BBICKA3bIBaTh HJEH, HAllEJCHHbIE Ha IIOMCK
pelIeHus, COMOCTABNIATh CBOM CYXXICHHUS C CYXXICHHSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>kKMBaTh pPa3lIMuUe U CXOJCTBO MO3UIIMM, B KOPPEKTHOU (hopme
(opMyJIMPOBATH Pa3HOIIACHS, CBOM BO3PAKECHMUS;

NPeACTaBIATh  PE3yJdbTaThl  pEHICHWS  3aJadd,  JKCICPUMEHTa,
UCCJIEIOBAHUS, MPOEKTA, CAMOCTOSTENBHO BBIOMpaTh (POpMAT BBICTYIUIEHHUS C
y4€TOM 3a/1a4 MPEe3eHTAUU 1 0COOEHHOCTEN ay TMTOPUH;

MOHMMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHLY AIbHOM
paboTHI IpH pPelIeHUU YYEOHBIX MaTEMaTHUECKHX 3a7a4;

NPUHUMATh LI€Jb COBMECTHON JIE€ATENbHOCTH, IUIAHUPOBATh OPTaHU3ALIMIO
COBMECTHOM palOThI, paclpeaenarTb BUIsl paboT, JOrOBapUBaTHCSA, 00CYKIATh
MPOILIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYyHHoBBIX QopMax padbotel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YacTh pabOTHI H
KOOPAMHHUPOBATh CBOU JACUCTBUS C APYTMMHU WI€HAMU KOMAaHJIbl, OILICHUBATb
KayecTBO  CBOET0  BKJaga B  OOmMI  MPOAYKT MO  KPUTEPHsIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE eiCTBHS
Camoopranusanus:

CaMOCTOSITENIFHO COCTABJIATH IUJIaH, ajJrOPUTM pELIeHUs 3ajaud (WIh ero
4acTh), BBIOMpATh CHOCOO peHieHUsT ¢ y4E€TOM HMMEIONIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHuit ¢ y4éToM HOBOM MH(pOPMAIUH.

CaMOKOHTPOJIb:

BIIQJIETh  CIIOCOOAMU  CaMOINPOBEPKH, CAMOKOHTPOJS Tpoliecca U
pe3yJabpTaTa pelueHns MaTeMaTUIEeCKOM 3a]1auu;

NPEIBUAETh TPYIHOCTH, KOTOPHIE MOTLYT BO3HUKHYTh IPH PEIICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JIEATEJIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE PE3yJbTaTa ACATEILHOCTH MTOCTABICHHOW LIEJIN U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHKEHUS WM HEJIOCTIDKCHHUS IICIH,
HaXOJIUTh OIMIUOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABISETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOILEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK M TyMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IpOAOKEHUs 00pa30BaHus U B IOBCEIHEBHOM XU3HU. PazButue y oOydaromuxcs
HAy4YHBIX MPEACTABICHUNH O MPOUCXOXKACHUU U CYIIHOCTH anreOpanyeckux
abcTpakiuii, cnocode OTpaKeHHUs MaTEMaTUUYECKON HAyKOH SIBJIIEHUN U MPOLIECCOB
B MpUPOJEC U OOIIECTBE, POJIM MATEMaTHUECKOrO MOCIMPOBAHUA B HAy4YHOM
NO3HAHUM U B MIPAKTHKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJIEHHS], HEOOXOIUMBIX IS aJanTalii B COBPEMEHHOM LIU(PPOBOM
obOuiectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HaAONIOAATh,
CpaBHHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILIICHUS,
CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEWCTBHUS U BBIBOJBI,
(dopMynnpoBath yTBEpKAeHHsI. OCBOEHUE Kypca anredpbl 00eCeunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHU HCHOJB3YIOT JACAyKTHBHBIE U
WHAYKTUBHBIE PacCyXKJIeHUs, 0000IIeHNe U KOHKPETU3allnIo, a0CTparupoBaHue U
aHanoruto. OOydenue anreOpe  mpeamosiaraeT  3HAYUTENBHBI  00BEM
CaMOCTOSITEJIbHOM  JIEATENBHOCTH OOYYarolIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3aluei JesTeIbHOCTHOTO IPUHIIMIIA O0yUeHUSI.

B cTtpykType mnporpammel yueGHOro Kypca «Ainrebpa» Ijii OCHOBHOTO
o01miero o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOUUYECKHE
JMHUM: «Yucna U BBIYMCICHUSY, «ANreOpandyeckue BhIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkImm». Kaxmas #u3 3TUX COAEp)KATEIbHO-METOAMYECKUX
JMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JpyrMMH €ro JHHUAMU. B Xone wu3yueHuss y4eOHOro Kypca oOOydarolumcs
IPUXOJUTCS JIOTMUECKH PacCy’AaTh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3pIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTO Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TMPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zjenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuueckoro ssblka. CoxepkareapbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucina UM BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JAJIbHENIIET0 U3Y4YEHHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHUCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALHUOHAIBHBIMH YHUCIAMH, (HOPMHpPOBAHHEM
MPEACTABICHUN O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEPIICHUE OCBOEHUS YHCIOBOMN



JUHUH OTHECEHO K CpeTHeMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpanvyeckux JMHUNA — « AIreOpandecKre BhIPKECHUS)
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYyHAIOIIMXCS
MaTE€MaTUYECKOro ammapara, HeoOXOAMMOIro /s pEelleHus 3ajad MaTeMaTHKH,
CMEXKHBIX TIPEAMETOB M IMPaKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOT'O 0011ero oOpa3oBaHUsA Y4YEOHBIM Marepuan TPYNIUPYETCS BOKPYT
palMOHANIBHBIX BbIpaKeHUI. AnreOpa AeMOHCTPUPYET 3HaUYEHUE MAaTEMATUKU Kak
A3bIKa JUIA TOCTPOCHHUS MAaTeMaTHYEeCKUX MOJENE, ONUCaHUs MPOLECCOB H
SABIICHUM peajbHOTO Mupa. B 3amaum oOyueHus anrebpe BXOMIT TaKkKe
JnanbHeilee pa3BUTHE aNTOPUTMUYECKOTO MBINUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJIi OCBOEGHMS Kypca HWH(GOpPMATHKM, M OBJAJCHHE HaBbIKAMHU
JNEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3oBaHne CUMBOJIBHBIX (POpPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Copeprxanve QpyHKIIMOHAIBHO-TparuecKol JIMHUM HAIIEJICHO Ha TOJy4YeHUe
OoOy4YaromMMHUCs 3HAHUN O (YHKUIMSIX KaK Ba)KHEHIled MaTeMaTUYECKON MOJENH
JUISL OTUCAHUS U UCCIIEN0BAHMS PA3HOOOPA3HBIX MPOLIECCOB U SIBICHUI B IPUPOAE
u obmecTtBe. M3yueHne marepualia CrioCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
YMEHUS UCTIONB30BaTh PA3IMYHbIE BRIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIUBUIU3ALMU U KYJIbTYPBHL.

CormacHo yueOHOMY TMaHy B 7-9 Kiaccax u3y4aeTcss ydeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl COACPKAHUS:
«Yucna u BBIUKCICHUS», «ANTreOpandyecKkue BbIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DyHKIIUNY.

Ha u3yuenne yueOHoro kypca «Anredpa» oroautcsa 340 gacoB: B 7 kiacce
— 102 gaca (3 yaca B Henemo), B 8 kimacce — 102 gaca (3 waca B Henmenwo), B 9
kiacce — 136 ugacoB (4 daca B Heaemwo). B 9 kmacce nmoGaBiaen 1 yac Ha
ycTpaHeHnue mpoOenoB no pesyiabratam OI'D u BIIP 3a cuer yactu popmupyemoit
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucsia 1 BBIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopMbI 3amucu
apobeit k apyroul. IloHATHE palMoOHAIBLHOTO YHCIA, 3alKCh, CpPaBHEHUE,
YOOPSAOYMBAHUE  pAlMOHAIBHBIX 4uceld. ApudmMmeruyeckue JeHUCTBUA €
palrOHAJbHBIMU YKCIIaMU. Pelrenne 3amad u3 peasbHON NMPAKTUKU HA 4YacTH, Ha
JIpooOwu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpejaesieHue, npeoOpa3zoBaHUe
BBIPAKEHUI HA OCHOBE ONpEeJIeNICHUs, 3aUCh O0bIIKX yucenl. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJIE€ JIpoOU W ApoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

[IpumeHeHne NpU3HAKOB  JIEIMMOCTH, PAa3jOKEHHE Ha  MHOXUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas M oOparHas
IIPONOPLIHUOHAIBHOCTH.

AJredpanvecKkue BbIpaKeHHU s

[lepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHHS C MEpEMEHHOM. JlomycTrmMblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBinenue 3aBUCUMOCTH MEKy BEIMYNHAMU B BUJE
dbopmyel. Beraucnenus no ¢popmynam. [IpeodbpasoBanme OYKBEHHBIX BBIPAKCHHH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJEHUS MOJO0HBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

Opnnowiensl U MHOTOWIeHbL. CTeneHb MHOrouseHa. CloKeHHe, BEIUYUTaHuE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPALIEHHOIO YMHOXEHHs: KBaapar
CyMMbl M KBaApar pa3HocTH. DopMyrna pa3HOCTH KBaJapaToB. PasnoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHMsl YpaBHEHMUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JMHEWHOIO
YPAaBHEHUS, pEUIEHUE JIMHEWHBbIX ypaBHEHUH. CoOCTaBlIEHHE YpaBHEHHWH 110
YCJIOBHIO 3a7a4u. PenieHne TeKCTOBBIX 3a7a4 C [IOMOILIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHUE C IByMs MEepeMEHHBIMU U ero rpadguk. Cucrema aByX
JMHEWHBIX YPAaBHEHHUM C JABYyMS IIEpEMEHHBIMU. PelieHue cucreMm ypaBHEHUU
criocoOoM TMOACTaHOBKU. I[IpuMepsl perieHus TEKCTOBBIX 3aJad C IOMOIIbIO
CUCTEM YPaBHECHUM.

DyHKUNHA



Koopannara Touku Ha npssmoi. UucimoBble MpoMeKyTKU. PaccTosiHue Mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonartue ¢ynknuu. [padux
¢bynkuuu. CoiictBa pyukumii. Jluneninas @yukius, e€ rpadux. I'paduk dyHKIMNA
y = [x|. I'paduueckoe pelieHHe JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEUHBIX
YPaBHECHUM.

8 KVIACC

Yucna v BBIYMCICHUA

KBagpatueiii kopeHb u3 uucna. [loHstue 00 HppanuoOHAIBHOM 4YHUCIHE.
Jecsatuunbie TpuOIMKEHUST UppAIMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBa/IPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BAHUIO YUCIIOBBIX BHIPAKCHHM
Y BBIUHUCIICHUAM. Jl€MCTBUTEIIbHBIEC YHCIIA.

Crenens ¢ ueabIM NokaszaTesneM u e€ cBorictBa. CTaHiapTHas 3alUCh YHCIA.

AuredOpanyecKkue BhIPaKeHUA

KBagpaTHpiii  TpEXwieH, pa3JIOKEHHE KBAaIpaTHOIO TPEXWIEHAa Ha
MHOXHUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHUE, JeJleHue anrebpandeckux JapooOeit.
PanrionasibHbIE BRIpKEHHS U UX MPpeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHeHUN, CBOAAIIMXCS K JUHEMHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATIEHBIE YPABHEHHUS.

['paduueckas muaTEpHpeTalivsd YpaBHEHUN C IByMS MEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs NEpEMEHHbIMH. lIpuMepsl pemieHuss cucrem
HEJIMHEWHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1a4 alreOpandyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
Cucrembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DyHKUNHA

[lonsitue @ynknuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAUYCHHM
bynkuuu. CiocoOsl 3a1anust PyHKIUH.

I'padux ¢ynkuun. YUrenne cBoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYyHKINMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

OYHKIMY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCUMOCTH, MX rpaduku. PyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHCHUM.

9 KIIACC



Yucaa v BIYMCICHUSA

PanvonanbpHbie 4Kclia, UppallMOHATIbHBIC YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIC ApoOU. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, JEHCTBUTEIBHBIC YUCTIA
KaKk OECKOHEUHbIE JECSATUYHBbIE NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICHCTBUTEIBHBIX YUCEII K KOOPJAUHATHOMN MIPSIMOM.

CpaBHeHUE [IEUCTBUTENBHBIX 4HWCE, apuMeTH4YecKue JEHCTBUSA C
JICUCTBUTEILHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpYXAlOLIEro MHpPA, JJIATEIBHOCTh MPOLECCOB B
OKPYXKaOIIEM MUPE.

[TpubnuxénHoe 3HAaYeHHE BEIIMYUHBI, TOUHOCTh puOImkeHus. OKpyrieHue
yucel. [Ipukuka v oleHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJAIIUXCA K KBAJIPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenue npoOHO-palliOHANBHBIX ypaBHEHUW. PelieHne TEeKCTOBBIX 3a7ad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMS MEPEMEHHBIMU U €ro Trpaduk. Pemenue cucrem AByx
JIMHEWHBIX YPABHEHUN C IBYMS ITIEPEMEHHBIMU. PelieHne cucTeM AByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JHHEWHOe, a JApyroe — BTOopoil cremeHu. [paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHU C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anreOpanuyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW NMEPEMEHHOMU. PelieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduyeckas uHTEprpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMU.

DOyHKUNHA

KBagpartnunas ¢ynknusa, e€ rpaduk u cBoiicTBa. [lapabosa, KoOpauHATHI
BEPIIMHBI TTapabO0IIbl, 0Ch CAMMETPHH ITAPaAOOJTBI.

I'padukn Gpyrximit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , n ux
CBOMCTBA.

YucsioBbIE MOCIEI0BATEILHOCTH U IIPOrPecCUm

[loHATHE 4YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIbHOCTU
peKyppeHTHOM hopmyIion U popMyIIoii #-ro dseHa.

Apudmernueckas U reomerpuueckas mnporpeccud. dopmyinel n-ro uneHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHil, CYMMBI MIEPBBIX /1 YJICHOB.

N300paxkeHrne YICHOB apu(PMETHUYECKONM W TEeOMETPHUYECKOM MPOrpeccHii
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN W 3KCHOHCHIUAIBHBIA POCT.
CnoHbI€ NPOLIECHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapakTepu3yloTCs:

1) naTpuoTHYeCKOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTU4EeCKOM IIKOJbI, K HCIOIb30BAHUIO ITUX
JIOCTUKEHUN B IPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:xIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U peau3allii ero
npaB, MPEJICTAaBICHUEM O MaTeMaTUYEeCKUX OCHOBaX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUM HAYKH, OCO3HAHHEM BaKHOCTH
MOPaTbHO-3TUYECKUX TTPUHIIUIIOB B JICSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEM JKMU3HU JJIsl yCHEIHOM NpodeccruoHaIbHOM
JIEATEIbHOCTH W PAa3BUTHEM HEOOXOJAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUYTBHON TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEIICHHM, pPaCCyXICHW, YMEHUIO BUJICThH
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHMS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKH Kak cQepbl YeIOBEUYECKOU
JIeATEeIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAUYUMOCTH JJIs PA3BUTHS IIMBUJIU3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaTEMaTUYECKOM KYJbTYpOH KakK CpPEeJICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIbCKON
JIEATEIIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H



IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHAThH MATEeMAaTUUYECKHE 3HAHUS B MHTEpPECAaX CBOETO
3I0POBbsI, BEJACHUS  3J0POBOTO  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUW U OTAbIXa, peryisapHas Qu3ndecKas
aKTHBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKA pe(ICKCHM, NPHU3HAHHEM CBOETO
IpaBa Ha OIIMOKY 1 TAKOro K€ MpaBa JPYroro 4ejIoBEKa;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUW IS pEIICHUs 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIOIIeH Cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanus K U3MEHAIOIIMMCS YCJIOBUAM COLUMAJIBLHOM M NMPHUPOAHON
cpensbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIMpOBaTh UJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEUICHUs] U JEUCTBUS, (POPMYJIHUPOBATH U OIIEHUBATH PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble 1ornueckue aeiicTBMs:

e BBIABIISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATHN, OTHOUICHWH MEXIY IMOHATHIMH, (HOPMYIHUPOBATH
OTIpENCNICHNS]  TOHATWH, YCTAHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  TNPeoOpPa30OBBIBATH  CYXKIACHHS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBOpeurss B (akTax, MAHHBIX, HAOIIOJACHUSAX W YTBEPKICHUSX,



npeajiaraTb  KPpUTEPUM  JUIL  BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHH;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh J10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
MPOTUBHOIO0), MPOBOAUTH CAMOCTOSTEIbHO HECIOXKHBIE I0Ka3aTelIbCTBa
MaTeMaTU4ecKuX (aKkTOB, BBICTPAMBATH APTYMEHTALMIO, MPUBOAMUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus ydyeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauboJiee MOIXONAIUNA C Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKHe 1eiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHWS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MNpoOIeMy,
CaMOCTOSITENIFHO yCTaHaBIMBaTh HMCKOMOE M JaHHOE, (OpMHUpPOBATH
TUTOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UITUIO, MHEHHUE;

MPOBOJUTh 1O CAMOCTOSITENIPHO COCTaBICHHOMY IUTAHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJIbIIOE  HUCCJEJOBAHME  TI0  YCTAHOBJIIEHUIO
OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOOH;

CaMOCTOATETHLHO (POPMYIUPOBATH 0OOOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaK)KE BBIIIBUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMALUHU, JAHHBIX,
HEOOXOAMMBIX /IS PELICHMS 3aauH;

BbIOMpaTh, aHAJIM3UPOBAaTh, CUCTEMATHU3UPOBaTh W HMHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BBIOMpATh (QopMy TMpeAcTaBieHHs HWHGOpPMAIMU W WIUTIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMHM, JAuarpaMMaMy, HHOW Tpa@ukodl Hu uX
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh MH(OPMALUU O KPUTEPUAM, NPEIIOKEHHBIM
YUHUTENEM UIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh ¥ (OPMYyIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCJIOBUSIMHU U LIEJIIMH OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO



TOYKY 3pEHHUSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peIlIeHus 3a7a9i, KOMMEHTHPOBATh ITOJTYYCHHBIN pe3yibTar;

B X0/ OOCY>KJCHHsI 3aaBaTh BOIIPOCHI 1O CYIIECTBY 00CYXIaeMOM TEMBI,
MPOOJIEMBI, peraeMou 3aa4u, BEICKA3bIBATh MJICH, HAIICIICHHBIE HA TTOUCK
pEIICHHs, COIMOCTABIATh CBOM CYXKICHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIora, OOHAPYKMBATh Pa3lIMYMe W CXOJCTBO IO3UIIUH, B
KOPPEKTHOH popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaThl  PEIMICHHWS  3a7add,  JKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENHLHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a7a4 MTPE3SHTAIIMH U OCOOCHHOCTEH ayAUTOPHH;
MOHMMAaTh W HWCIIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M
WHIUBUIYyAIbHOW pabOThl TpH pENICHUH YYeOHBIX MaTeMaTHYEeCKUX
3azay;

NPUHUMATH 1EJIb COBMECTHON ACSITENLHOCTH, TUIAHUPOBATh OPTaHU3AIUI0
COBMECTHOW pabOThI, pacmpeaeisaTh BHUABI padOT, OTOBApUBATHCS,
00Cy»KIaTh MPOLIECC U pe3ysIbTaT padOThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXAeHUS, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMBI H JIPyTH€), BBINOJHATH CBOK YacTh
pabOTHI M KOOPAUHUPOBATH CBOM JICUCTBHS C APYTHUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATEJILHO COCTABJIATH IUIAH, AJITOPUTM pELICHUs 3a7aud (WIA €ro
4acTb), BbIOUpaTh CHOCOO pelIeHUs C YYETOM HMEIOLIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATH
BAapUaAHThI pEUIEHUI C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, IMOIMOHAJIbHbIN HHTEJLJIEKT:

BJQJIETh CIIOCOOAMH  CaMONPOBEPKHU, CAMOKOHTPOJS TMpoliecca H
pe3yJibTaTa peleHus: MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IpPH PELIICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OUTMOOK, BHISBICHHBIX TPYAHOCTEH;
OLIEHUBATH COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU NOCTABJICHHOW LEIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKEHUS! WM HEJIOCTUKEHUSI LIEIIH,
HAXOJIUTh OIMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xoHmy oOyuenus B 7 KJjacce OOyYarOMIMICS TOMYYHUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucii1a ¥ BBIYUCTICHUSA

BbinonHsATh, couyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JIEUCTBUS C PAllMOHAIBLHBIMU YUCIIAMU.

HaxonuTe 3Ha4YeHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE
crocoObl M MPUEMBI BHIYUCIICHUS 3HAUYCHHUI JIPOOHBIX BBIPAKEHHUH, COJEp KaIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMMCH YUCEN K JIPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYUBATH PAIUOHAIIbHBIC YUCIIA.

OKpyrJisTh yucia.

BbBINONHATh NPUKUIKY U OLEHKY PE3yJbTaTa BBIUUCICHHM, OLIEHKY 3HAYEHUN
YUCJIOBBIX BbIpaXXEHUW. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HaTypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK  JACIUMOCTH,  PA3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pEe3yAbTaThl PElICHHs 3a7a4 ¢ Y4ETOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredpanvecKue BbIPpAKEHUA

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOIOTHUIO U CUMBOJUKY, MPUMEHSTH
e€ B Iipoliecce OCBOCHHS y4eOHOT0o MaTepuarna.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUNM NpPU 3aJaHHBIX 3HAYCHHSX
MePEMEHHBIX.

Boinmonuate  mpeoOpa3oBaHus — [EJIOTO  BBIPAXEHUS B MHOTOYJICH
MIPUBEJCHUEM TIOJIOOHBIX CIATa€MbIX, PACKPBITUEM CKOOOK.

BBINONHATh yMHOXKEHUE OJHOWIEHA HAa MHOIOWIEH M MHOTOWIEHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAraeMbiX,
npuMeHeHus1 (OPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHsaTh MpeoOpa3oBaHUsl MHOTOWICHOB JJISI PEIICHUS] Pa3JIMUHbBIX 3a/1a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJIBbHBIMU IOKA3ATEISIMU IS
npeoOpa3zoBaHus BHIPAKECHHM.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, MPUMEHsS IpPaBUIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsiTh, sBIIIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[IpumeHsTh rpaduyecKre METObl IPH PEIIEHNUN JTUHENHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTes mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YpPaBHEHUSI C ABYMSI IEPEMEHHBIMH.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh T'PA(PUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsl AByX JIMHEHHBIX YPABHEHUU C ABYMsI IEPEMEHHBIMH, B TOM
quclie rpapuuecKu.

CocraBisiTh W pemiaTh JHUHEHMHOE YypaBHEHHE WM CHUCTEMY JIMHEWMHBIX
YPaBHEHHII TI0 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4 MOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N3o00pakaTh Ha KOOPJAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, UHTEPBAJIbl, 3alIUChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoM sI3bIKe.

OTrMeuaTh B KOOPAMHATHON IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJAHWHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOMUMOCTD,
MIPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM paOOTHI.

HaxonuTe 3HaueHne QyHKIMY 110 3HAUYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUs W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(POPMALINIO U3 TPaPHUKOB peaabHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 Kkiacce OOyYarOMIMICS TOMYYHUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucii1a ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydajabHBIE NPEACTABICHHUS O MHOYKECTBE JCHCTBUTEIIBHBIX
YyCell JJIsi CPAaBHEHUS, OKPYTJICHUS M BBIYUCIICHHM, N300pakaTh JEHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpuMeHsaT, TOHATHE apUMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COACpPIKANIUX KBAJpPATHBIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MAJIbIX YUCEN C MOMOILIBIO JE€CATHUYHBIX



JipoOeit u creneHei yncna 10.

AnredOpanvecKue BbIPAKEHUS

[IpumMeHAT, NOHSATHE CTENEHM C LEIbIM  T0KA3aTelieM, BBINOJHSTH
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALIUX CTETIEHU C LEIbIM ITOKA3aTEIEM.

BBITIONHATh TOKIECTBEHHBIE MPEOOpa30BaHUs PaAlMOHATBHBIX BBIPAKECHHIMA
Ha OCHOBE MPaBUJI ACUCTBUIN HaJl MHOTOYICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpuMensaTH MpeoOpa3oBaHUs BBIPAKEHUM JJIsI PEIICHUST PAa3IMUHbBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIC YPAaBHEHUS M PAlMOHAIBHBIE YpPABHECHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IByX YPABHEHUU C JIBYMS IIEPEMEHHBIMH.

IIpoBOANTE MPOCTEUIINE UCCIIEAOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMAa YPAaBHEHUM PELICHMS, €CIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cloBecHOW (GOPMYIMPOBKH 3a7adul K €€ anreOpamveckoit
MOJENN C TIOMOIIBIO COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHBIN PE3yJIbTAaT.

[IpuMeEHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB i1 CPABHEHUS, OLCHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M KX CHCTEMBI, J1aBaTh
rpauuecKky0 WUIIOCTPALlMI0O MHOXKECTBA pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TorumaTh ¥ KCMONB30BaTh (DYHKIIMOHATBHBIE TOHSTHS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONMPEAENITh 3HaueHHE (YHKIUM IO 3HAYEHUIO
aprymMeHTa, OrpeeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpauku 3J€MEHTapHbIX PYHKIUN BUJA:

y =kix, y=x2, y = x3,y = |x|, y = VX, OIHCBIBAaTh CBOICTBA YHCIOBOIL
dbyHkImu 1o e€ rpaduxy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYUBATH PALIMOHAIIBHBIE U HPPALMOHAIBHBIE YHCIIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  YMCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE TPHUEMBI, BBINIOJHATh BBIYWCICHUS C
UppalMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsT CTENEHEH C LEIbIMU [OKAa3aTelsIMU U KOPHEW,
BBIYUCIISIT 3HAYEHHS] YUCTIOBBIX BBIPAKECHUM.

OKpyriaTh JI€VMCTBUTEIBHBIC YHUCIA, BBINOJHATH MPUKUJKY pPeE3yJibTaTa



BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHEWHBIE W KBaJpaTHbIE ypaBHEHMUs, YPABHEHUS, CBOJSAIIMECS K
HUM, POCTENIINE JPOOHO-paIlMOHATbHBIE YPABHEHUS.

Pemiath cucteMbl JIByX JMHEWHBIX YpPaBHEHHI C JIByMsl MEPEMEHHBIMU U
CUCTEMBI JBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

Pemiath TEKCTOBBIE 3ajayd alreOpaMvdecKUM CIIOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

IIpoBOANTE MPOCTEUIINE UCCIIEAOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (YCTaHaBIMBATh, UMEET
M ypaBHEHUE WM CUCTEMa YPAaBHEHUW PEUICHUS, €CJIIM HMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pakaTh
pelIeHNEe HEPAaBEHCTB HAa YHMCJIOBOM MPSIMOM, 3alHMCBHIBATh PELICHHUE C MOMOILBIO
CHMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOMINE KBaJpaTHOE HEPABEHCTBO, HW300pakaTh pEHICHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM NMPSIMOM, 3aUCBHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3TUYHBIX 33/1a4.

DOyHKIUU

PacrioznaBath (GyHKIMH HW3y4YeHHBIX BUIOB. [loka3plBaTh CXeMaTHYECKH

pacmoioXeHne Ha KOOPAUHATHOW TUIOCKOCTH rpadukoB GpyHKIUN BuAa: y = kx, y
=kx+b y=kix y=ax2 +bx+c¢ y=x3 y=1Vx y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpoutb U H300paxkaTb CXeMaTHYECKU IpapUKU KBAJAPATUUHBIX (DYHKIIHA,
ONHCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIMH MO UX rpadukam.

Pacno3naBaTh kBajgpaTuuHyio QyHKIUIO 10 GopMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIBHOCTH U IPOrPeccHm

Pacrio3HaBaTh apu(MeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECCUU MpH
pa3HbIX CIIOCO00AaX 3a/IaHuA.

BbINONHATE  BBIUMCIEHHMS C UCHOJb30BaHUEM (OPMYyJI n-ro  WieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOTrPECCUil, CYMMBbI IEPBBIX N YIEHOB.

N300paxkath 4i€HBl IMOCIEIOBAaTEIbHOCTH TOYKAMU HA KOOPAUHATHOM
IJIOCKOCTH.

PemaTp 3amgauM, CBA3aHHBIE C YMCIOBBIMH IIOCIIEIOBATEIBHOCTSMH, B TOM
quCclie 3aJla4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYIATOPA, HU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJsan4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Ne n/m MPOrpamMMbl Bcero Konrpoaensie | IlpakTaieckue oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypebi
1 Yucna u BerunciieHus. PanimonanbHbie 75 | bu6mmoreka [IOK
quciia https://m.eds00.ru/7f415b690
2 AnreOpanyeckue BhIpaKEHUS 27 1 ngg;;fg;gg}g 415690
bubnuorexa [JOK
3 YpaBHCHWS 1 HCPABEHCTBA 20 ! https://m.edSO(I)_.Iru/7f4l5b90
bubmuoreka [JOK
4 Koopnaunats! u rpadpuxu. OyHkimum 24 1 https-//m.e dsocE.Iru 178415590
but6mmoreka [JOK
> Mosroperme 1 obobmerme 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoJsn4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m O — Beero KonTpoabHbie l'IpﬁaKaneCKne 06pazoBaTeIbHbI
padoThI padoThbI pecypebi
bubnuoreka [JOK
1 UYucina n Berunciienus. KBagpartasie KopHU 15 https://m.edsoo.rw/7f417af8
) Uucna u BeruucieHus. CTENneHsb ¢ UeIbIM 7 bubmuoreka [JOK
IoKa3arejeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 1 bubmuoteka [{IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckre BbIPaKEeHHUS. 15 1 bubnmnorexa [JOK
AnreOpanyeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 bu6muoteka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
8 Oynakuun. OCHOBHBIE TTOHSITHS 5 https-//m.edsoo.ru/7f417af8
bubmmoreka [JOK
? PyHKuuU. HHCnoBbIC yHKIH ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 IosToperne n 0bobmennue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMmsl Bcero K06H TPOALHbIE HpﬁaKT"quK"e o0pa3oBaTe/bHbIE
padoThbI padoThI pecype
1 [ToBTOpEHME U CUCTEMAaTU3aLKs 3HAHUI 7
) Yucna u Beruncienus. JleicTBUTENbHBIE 9 bubmuoreka [JOK
quciia https://m.edsoo.ru/7f419d08
3 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bu6mmoreka [IOK
OJIHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuorexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.r/7419d08
bubmnoreka LIOK
6 OyHKIHH 16 1 https://m.edso00.ru/7419d08
bu6mmorexa [JOK
7 Yucnoble N0CIIEI0BATEIBHOCTH 15 1 https-//m.edsoo.ru/7f419d08
2 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 45 4 bu6mmorexa [JOK
3HAaHUHN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 9 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo yacoB Jara DJIeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuuyeckue | H3Yy4YeHH wHpopbie
n/n Bcero p p a o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
1 [ToHsATHE palMOHAJIILHOIO YUCIIA 1
) ApudmeTndeckne IeHCTBUS C 1
parMoOHATLHBIMA YHCIIAMHU
3 Apudmernueckue I1eUCTBUS C 1
paIMOHATHHBIMU YHCIAMH
4 Apudmernueckne 1eHCTBHS € 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
panoHaIbHBIMU YHCIIAMU
6 Apudmerndeckue 1eHCTBHS € 1
palroOHAIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsiJouuBaHue 1
paIMOHATILHBIX YHCE
] CpaBHeHue, ynopsiJouuBaHue 1
palroHaIbHBIX YUCEI
9 CpaBHeHue, ynopsiJouuBaHue 1
paIMOHATILHBIX YHCE
10 CreneHb ¢ HaTypaJIbHBIM 1 bubnuoreka [IOK
110Ka3aTesIeM https://m.edsoo.ru/7f4211de
1 Crenensb ¢ HaTypaJbHBIM 1 bubmmoreka [JOK
IoKasarejieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATYpaIbHBIM 1 bubnuoreka [JOK
MOKa3aTejIeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATypaJIbHbIM 1 bubnnoreka [JOK



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de

MOKAa3aTEJIEM https://m.edsoo.ru/7f4218be
14 CreneHpb ¢ HaTypaJIbHBIM
MoKa3aTelIeM
15 Pemenrie 0oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemenne ocHOBHBIX 3a/1a4 Ha 1poOH,
MPOLICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemnienne ocHOBHBIX 3a/1a4 Ha ApoOH,
TIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
18 Pemenne ocHOBHBIX 3a71a4 Ha IpoOH,
MPOLICHTHI U3 PEATHbHOM MPAKTHKU
19 [Ipu3Haky AeMUMMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATYPAJIbHBIX YUCEI
20 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEJIM HATyPAJTbHBIX YHCET
71 Peanbnbie 3aBucumoct. [psamas u
o0OpaTHast MPONOPIHOHAILHOCTH
2 Peanbubie 3aBucumoctu. [psamas u
o0OpaTHas IPONOPIMOHAITBHOCTH
23 Peanbnbie 3aBucumoct. [Ipsmas u
o0OpaTHast MPONOPIUOHAILHOCTH
24 Peanbubie 3aBucumoctu. [Ipsamas u
o0OpaTHas MPONOPIMOHATBHOCTH
25 KonTtponbHas pabora 1o Teme
"PanoHanbHbIe ynciaa"
bu6mmorexa [JOK
26 BykBeHHBIE BBIpaKEHUS 1
https://m.edsoo.ru/7f41feec
27 DopMyIIbl
28 DopMyIIbI
29 Ilepemennsble. JlonmycTUMBbIE 3HAUCHUS



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f4218be

TNEPEMECHHBIX

[IpeobOpazoBanre OyKBEHHBIX

bu6mmoreka [IOK

30 BLIDAXCHHU, PACKPEITHE CKOOOK M https://m.edsoo.ru/7f41fafa
pUBeIeHNE NOJOOHBIX CIaraeMbIX
[Tpeobpa3zoBanre OYKBEHHBIX
31 BBII) amI;HHﬁ acK zm/le CKOOOK U Bubmrorexa IOK
p » Packp https://m.edsoo.ru/7f41£fd70
pUBEIEHNE OJOOHBIX CIaraeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
32 BBIPAXEHU, paCKPBITHE CKOOOK U
pUBEIEHNE OJOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPAXEHUM, paCKpBITHE CKOOOK U
pUBeIeHNE MOJOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmorexa [JOK
IoKa3arejieM https://m.edsoo.ru/7{421382
35 CBoiicTBa CTENIEHU C HATYPAIbHBIM bubnuoreka [IOK
TOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPaAJIbHBIM bubmuorexa [IOK
MOKa3arejieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 MHOrowIeHEI https://m.edsoo.ru/7142276¢
Bbu6mmorexa [JOK
38 Muorouer: https://m.edsoo0.ru/7f422930
39 CnoxxeHue, BBIUUTAaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTI'OYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BRIYMTAHUE, YMHOKECHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnuotexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CioeHne, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK

MHOI'O4YJICHOB

https://m.edsoo.ru/7f423182



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa

DopmyJibl COKPAILIEHHOTO

bubmuoreka [{OK

43 YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpALIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIBI COKpPAIIEHHOTO bubnmnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOEHUS https://m.edsoo.ru/7f424£d2
47 DopMyIIBI COKpAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHre MHOrO4JIE€HOB Ha bubmuorexa [JOK
MHOXUTEIIN https://m.edsoo.ru/7f423312
49 PaznokeHre MHOTO4ICHOB Ha bubmuoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4JI€HOB Ha bubmuoreka [JOK
MHOXUTEIH https://m.edsoo.ru/7f4239de
51 PaznokeHre MHOTOWICHOB Ha
MHOKHUTEIIH
57 KonTtponbHas pabota 1o Teme
" Anrebpandeckue BeIpakeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIbHOCTh YPABHEHHM
JIuneiiHoe ypaBHEHME C OJHOU
54 NIEPEMEHHOM, pelIeHUE JIMHEUHBIX
ypaBHEHUN
JIuHeiHoOe ypaBHEHUE C OJJHOM
55 neI:/I I{GI\:I/I:HHOYP'IP i‘;::ne nnﬂlfeﬁlilmx Bubmiorexa HOK
P N p https://m.edsoo.ru/7f420482
ypaBHEHUH
56 JIuneliHoe ypaBHEHME C OJHOU

MIEPEMEHHOM, pEIICHUE JIMHEHHBIX



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a

ypaBHEHUH

57 Pemienue 3amad ¢ moMoIup0 bubmuoreka [{OK
YpaBHEHUU https://m.edsoo.ru/7f42064¢
53 Pemenue 3aga4 ¢ momoIpio bu6mmoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f420806
59 Pemuienue 3amay ¢ moMoupo bubmuoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemienue 3a7a4 ¢ MoMoIIbIO bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JluneliHoe ypaBHEHHE C IByMs bubnmorexa [JOK
TIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JIuHeitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
MIEPEMEHHBIMH M €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHEHHBIX YPaBHEHUM bubnuorexa [IOK
C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHHM
C ABYMsI IEPEMEHHBIMU
65 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C ABYMs IEPEMEHHBIMH
66 Cucrema ByX JIJMHEHHBIX YpaBHEHHM
C ABYMsI IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHUN bubmiorexa LJOK
https://m.edsoo.ru/7f4284de
68 Peuienue cucrem ypaBHEeHUN Brbmioreka [TOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrtem ypaBHEHUM bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUI
71 Pemenue cucreM ypaBHEHUI
7 KonTponbhas padota no teme bub6nuorexa LIOK

"JIuneliHple ypaBHEHHS"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e

bu6mmoreka [IOK

73 Koopwmara TouKu na npamoi https://m.edsoo.ru/7f41de76
74 YuciioBbIE IPOMEKYTKU bubmmorexka [JOK
poMexty https://m.edsoo.ru/7f41dff2
75 HucioBble IPOMEKYTKH
76 Paccrostare Mex 1y AByMs TOUKaMH
KOOPAMHATHOU MPSIMOi
77 PaccrosiHue Mexay AByMs TOUKaMU
KOOPAMHATHOM IPSIMOU
73 [IpssMoyrobpHas cucTeMa KOOpIAUHAT bubnuoreka [IOK
HA IUJIOCKOCTU https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrosibHas cucTemMa KOOpAUHAT bubnmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
30 [Ipumeps! rpagukoB, 3aJaHHBIX bubnmorexa LIOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
’1 [Tpumepsl rpaduKoB, 3aTaHHBIX bubnmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
22 [Tpumeps! rpadukoB, 3aTaHHBIX
dbopmynamu
23 YreHue rpauKoB peabHbIX bubnuorexa [IOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
34 Urenue rpauKoB peasbHbIX
3aBUCUMOCTEU
bu6mmoreka [JOK
85 Tonsmue pyniim https://m.edsoo.ru/7f41et06
86 I'padux bynaxmmm
. . bu6mmoreka [IOK
87 CroticTea QyHKImH https://m.edsoo.ru/7f41{078
. N bu6mmoreka [IOK
88 CroticTsa QynKumi https://m.edsoo.ru/7f41f1fe
89 Jluneitnast pyHkIHS bubnuorexa [JOK



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41de76

https://m.edsoo.ru/7f427282

. bubmuoreka [JOK
20 Jlunciinas QyHKums https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TMHEHHON bubnunoreka [JOK
byHKIIMN https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TMHEHHOIM
byHKIMH
93 I'padux byakmmm y =[x|
94 I'padux bynkmm y =[x|
KonTponbhas pabota no teme
95 "KoopauHatsl 1 rpaduky. bubnuoreka [IOK
Oynknun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
IpOBepoYHas pabora
96 Hrorosas koHTpOSILHAS paboTa / bu6mmoreka [IOK
Bcepoccuiickas npoBepodHas paboTa https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX TTOHATUH U
97 METOJIOB Kypca 7 Kiacca, 00001meHue
3HAaHUU
[ToBTOpEHNE OCHOBHBIX TTOHATUH U
98 MGTOI[(I))B Kypca 7 Kimacca, 0000meHue Eubmiorexa LTOK
N ’ https://m.edsoo.ru/7f429£32
3HAHUU
[loBTOpEHNE OCHOBHBIX MOHATUN U
99 MeTon(I;)B Kypca 7 kiiacca, 00001eHmne Eubmiorexa LTOK
N ’ https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHSITHI U
100 METOJ/IOB Kypca 7 Kiacca, 00o01ieHne
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 MeTO)I(I))B Kypca 7 kitacca, 06001eHme Eubmiorexa TOK
N ’ https://m.edsoo.ru/7f42a27a
3HaAHUI
102 [ToBTOpEHNE OCHOBHBIX MOHATHUI U bubmuoreka [IOK



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282

METOJIOB Kypca 7 Kiacca, 00o01eHne
3HAaHUU

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/7f42a900

8 KUIACC

KoJsn4yecTBo 4yacoB DJIeKTPOHHbIE
Jara
Ne Tema ypoka K II M3y4YeHH UH(ppoBLIe
n/n P Bcero Oﬁﬂ TPOJILHbLE pﬁaKT"quK"e a y oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 KBanpaTHblii KOpeHb U3 YKciia 1 Eubmiorexa LTOK
P P https://m.edsoo.ru/7f42d452
2 [TonsiTrie 06 MppaLMOHATEHOM YHUCIIE 1 Bubmrorexa IOK
ppanl https://m.edsoo.ru/7f42caaa
3 JecsaTuunbie mpUOIMHKEHUS 1
MPPALMOHATIBHBIX YUCE
4 JlecsaTuunble MPUOTHUKCHUS 1
UPPAMOHATBHBIX YUCEI
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHEHMeE JIEHCTBUTEIBHBIX YHCET 1
7 CpaBHEHHE IEMCTBUTEIIBHBIX YUCEI 1
] ApudmMeTnueckuii KBaipaTHBIN 1
KOpEHb
9 YpaBHeHue BUJa X = a 1
10 CaoiicTBa apu(MeTHIECKUX 1 bubmuorexa [IOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apudmMeTHIecKux 1 bubnmoreka [JOK
KBaJIPaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YUCTOBBIX
12 BBI: axcsz“I CoJIepIKaIlnX 1 bubmmorexa [JOK
p > COMepalll https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHU
[IpeoOpa3zoBaHue YUCTOBBIX
13 BBI: a)KI;HI/Iﬁ CoJIepIKaIlmnX 1 bubmorexa IJOK
p » COACPXKalll https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
14 [TpeoOpa3oBaHKe YHCIOBBIX 1 bubnuoreka [JOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452

BBIPAYKEHHI, COJIEpHKALIUX
KBaJPaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

[TpeoOpa3oBaHre YHCTOBBIX

bu6mmorexa [JOK

15 BBIPDKCHIH, CONCPAATIIX https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CrerneHb ¢ LIETBIM MOKa3aTeIeM bubmorexa LIOK
1 https://m.edsoo.ru/7f4354a4
CranapTHas 3aMch 4ncia.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT 3JI€MEHTapHBIX YaCTHUI] /10 bubnuorexa [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTD MPOLIECCOB B
OKPY’KaIOIIEM MHUPE
13 CBoiiCcTBa CTCIICHH C ICIIBIM bubmuorexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C LEJIBIM bubmmoreka [{OK
I0Ka3aTeiieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHH C LIEJTBIM bubmuoreka [{OK
MOKa3aTejieM https://m.edsoo.ru/7f435648
1 CBoiicTBa CTENEHHU C LIEJIBIM bu6mmoreka [{OK
I0Ka3aTeiIeM https://m.edsoo.ru/7f43599a
2 CBoiiCTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
[oKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBagparHblil TpEXuiIeH
24 KBagpatHblil TpEXuiieH
25 Paznoxxenue kBagpaTHOTrO bubmuorexa [JOK
TpE€XUJIeHAa HA MHOXKUTEIIHN https://m.edsoo.ru/7f42£d38
26 Pasnoxenune kBagpaTHOTrO bubnmorexa [JOK
TpEXUJIEHA HA MHOXKHUTEIIHN https://m.edsoo.ru/7f42fd38
27 KonTponbHas paboTa no remam bubnuorexa [IOK

"KBagparabie KopHU. CTENEHHN.

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e0be

KBanpaTubiii TpexwieH"

bu6mmorexa [IOK
28 Auredpanieckas 1pode https://m.edso0.ru/7f430382
JlomycTuMble 3HaYEHUS
29 IIEPEMEHHBIX, BXOIAIINX B
asireOpanvecKue BbIpasKeHUs
JomycTuMble 3HaUEHUA
30 IIEPEMEHHBIX, BXOIALINX B
asireOpanveckue BbIpaskeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
asnrebpandeckon apodu https://m.edsoo.ru/7f4308¢e6
. bu6mmnoreka [JOK
32 Coxpatenne apobei https://m.edsoo.ru/7f430a8a
N bu6mmoreka [IOK
33 Coxpamenne 1pobeii https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxparenme pobeit https://m.edsoo.ru/71430{44
35 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BBIUYUTaHUE, YMHOXKEHUE bu6mmoreka [JOK
U JIeJIeHUE anredpandeckux apobeit https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BBIYMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JICJICHHE alireOpandecKux Apooei https://m.edsoo.ru/7f4318¢c2
38 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmorexa [JOK
U JieJieHue anreOpanyeckux apodei https://m.edsoo.ru/7f431a20
IIpeoOpasoBanue AKCHMI,
39 cop e nlc)a ;xiﬁrezblgnﬁeflgi bubmorexa HOK
AcpKalll p https://m.edsoo.ru/7f43259¢
JIpobu
[IpeoGpazoBanue AXKCHU
PEOOPA3OBAHNE BLIPBKCITHH, bu6mmoreka [IOK
40 coJiepxalux airedOpandeckue

Jpobu

https://m.edsoo.ru/7t432736



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430382

[IpeoOpa3zoBanHue BBIpAXKEHUH,

bu6mmorekxa [IOK

4l COAEPHANX arebpanIecKye https://m.edsoo.ru/7f432736
Jipodu
42 KonTponbhas pabota no teme bubnunorexa [JOK
"Anrebpanyeckast 1poop" https://m.edsoo.ru/7f431d36
43 K e bubmuoreka [JOK
Ba/IpaTHOC ypaBHCH https://m.edsoo.ru/7f42eela
44 o bubmuoreka [{OK
CHTOJIHOC KBA/IPATHOC yPaBHCHHC https://m.edsoo.ru/7f42eela
45 H bu6mmoreka [IOK
CHOTHOC KBA/PATHOC yPaBHCHHMC https://m.edsoo.ru/7f42ecla
46 @opMyia KOpHEH KBaPATHOTO bu6nuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 dopmyia KOpHEN KBapaTHOTO bubmmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42{316
48 dopMyia KOpHEW KBaPATHOTO bu6nuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42{5a4
bu6mmnorexa [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
>0 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINXCSA K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pemenue ypaBHEHUH, CBOAAIIUXCS K bubnnorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue apodHO- bubnmnoreka [JOK
panroHabHbEIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimume apodHO- bubnmoreka [JOK
palvoHaJIbHbIE YPABHEHUS https://m.edsoo.ru/7f432bb6e
55 Pelienne TeKCTOBBIX 33714 C bubmuoreka [{OK

ITOMOIIBIO KBAIPATHBIX YPABHEHUN

https://m.edsoo.ru/7f42{75¢



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736

56

Penrenuie TeKCTOBBIX 3a/1a4 C
IIOMOILBIO KBAIPATHBIX YPABHEHUN

bubmuoreka [{OK
https://m.edsoo.ru/7f42{816

57

Konrponbnas padora no reme
"KBanparusie ypaBHeHus"

bubmnoreka LIOK
https://m.edsoo.ru/714301{2

58

JIvHeitHOe ypaBHEHHE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PeIlIeHUs] ypaBHEHUH B
LIEJIBIX YUCIIaX

59

JIuneliHOe ypaBHEHME C IBYMs
HEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEIICHNS YPABHEHU B
LIEJIBIX YUCIIaX

60

JIuHeitHoe ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIlIeHUs] ypaBHEHUH B
LIEJIBIX YUCIIaX

61

Pemenue cuctem ByX JTMHEHHBIX
YpaBHEHUN C ABYMSI IEPEMEHHBIMHU

62

Pewenue cucrem 1ByX JIMHEUMHBIX
YPAaBHEHUH C JIBYMsI IEPEMEHHBIMU

63

Pemenue cuctem IByX JTUHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU

64

IIpuMepsl penieHus CucTeM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

65

IIpumepsl penieHus cCucTeM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

66

['paduueckas MHTEpIIpETALIUSL

YpaBHCHUA C ABYMA IEPEMCHHBIMHA U

CUCTEM JIMHENHBIX YPAaBHEHUH C
JIBYMs IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6

['paduaeckas naTepnperamms

YpaBHEHUS C ABYyMs IEPEMEHHBIMU U

bubmnoreka IIOK

67 . .
CUCTEM JIMHEUHBIX YPABHEHUM C https://m.edsoo.ru/7f43d6d6
JIBYMsI IEPEMEHHBIMU
63 Pemienune TekCTOBBIX 33724 C
MMOMOUIBIO CUCTEM YpPaBHEHUM
69 Pemenne TekcToOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemienne TeKCTOBBIX 33724 C
MTOMOILIbIO CUCTEM YPAaBHEHHI
71 YucrioBble HEPABEHCTBA U UX
CBOMCTBA
7 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO € 01HON NTEpEMEHHON
Jlunelinble HEpaBEeHCTBA C OJIHOM bubnmoreka [JOK
74 o
IIEPEMEHHON U UX pellIeHUE https://m.edsoo.ru/7{42¢692
JIvHeiHbIe HEPaBEHCTBA C OHOMN bubnuoreka [IOK
75 .
[IEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c¢840
76 JIuneliHble HEPABEHCTBA C OJTHON
IIEPEMEHHOM U MX PELICHHE
Cucrembl TUHEHHBIX HEPABEHCTB C bubnuoreka [JOK
77 N .
OJHOM IEPEMEHHOU U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJHOUN NEPEMEHHON U X PENICHUE https://m.edsoo.ru/7f42cd2c
79 CucTteMbl JTIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
N300paxeHne pemieHus JTMHEHHOTO
80 HE alfeHCTBa I/IpI/IX CUCTEM Ha bubmorexa LIOK
P o . https://m.edsoo.ru/7f42c9e4
YHICJIOBOU MPSIMOI
81 N300pakeHne penieHust JMHEHHOTO bubmmorexa [JOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f43d6d6

HEPaBEHCTBA U UX CUCTEM Ha
YU CIJIOBOM MPSIMOU

https://m.edsoo.ru/7f42c¢9¢4

KonrponbHas padora mo remam

82 "HepasenctBa. CucteMbl
ypaBHEHHH"
Bbu6mmorexa [JOK
83 Honsmne Qymximm https://m.edsoo.ru/7f433c12
’4 Ob6unacTp onpeaeneHuss © MHOXKECTBO bubnmoreka [JOK
3HAUYCHUM (PYHKIUU https://m.edsoo.ru/7f433d84
85 Crioco0Obl 3aaHusi QYHKIHMA
86 I'paduk pyHkunn
g7 CaoiicTBa QYHKIINH, UX
0TOOpakeHHne Ha rpaduke
23 UreHue U mocTpoeHue rpauKoB
byHKIMA
29 [Tpumeps! rpadukoB GyHKITHH,
OTPAKAIOIINX peaTbHbIC TPOIECCHI
o | s e e Busmorea 101
PATHYIO TPOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX I'paduKu
91 ['uniepbona
Bbu6morexa [JOK
92 T'unepbora https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— 2
93 I'papuk dyrKimn y =x https://m.edsoo.ru/7f434572
1)) —y2 — 3 =V —
94 x|'y f K:(;f;lq};cxié yem)z:;lp}l]e oyl bubmrorexa IOK
- TP . p . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CCTEM YpaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U Bu6morexa LIOK
95 METO/IOB KypCOB 7 U 8 KJIaCCOB,

0000111eHHE 3HAHUH /

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f42c9e4

Bcepocculickas npoBepoyHas
pabota

HToroBast KOHTpOJIbHAs paboTa /

bu6mmorexa [JOK

26 Beepoceniickas nposepouna I https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEeHNE OCHOBHBIX MOHATUH U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeHE 3HAHNI
IToBTOpEHNE OCHOBHBIX IOHSATHHA U
98 MeTO,Z[(I:))B KypcoB 7 U 8 KJ1accoB 1 buGmorexa [JOK
. i https://m.edsoo.ru/7f43736¢
000011IeHE 3HAHNI
IToBTOpEHNE OCHOBHEIX IOHATHHA U
99 MeToz[gB KypcoB 7 1 8 KJ1accoB 1 bubmmorexa LIOK
. i https://m.edsoo.ru/7f437510
00001IeHEe 3HAHNI
IToBTOpEHNE OCHOBHBIX IOHATHHA U
100 MeTO,Z[(I))B KypcoB 7 U 8 KJ1accoB 1 bubmmorexa LIOK
. > https://m.edsoo.ru/7f4376b4
000011IeHre 3HAHUHI
IToBTOpPEHUE OCHO 4] 7
101 | weronon xypcon 71 § kraccon, | BuGmiorexa LOK
a yp . i https://m.edsoo.ru/7f436b88
000011IeHEe 3HAHUHA
IToBTOpPEHME OCHO o 7
102 | weronon xypcon 7 § kraccon, | BuGmiorexa LIOK
a yp . i https://m.edsoo.ru/71437858
000011IeHEe 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f434eb4

9 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckune
padoThI

Jara
H3yYeHH
|

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE U
JIeJIEHNE aJireOpandeckux apooen

[IpeoOpa3zoBanme BhIpaKEHUH,
COJIeprKalINX alredpandeckue Ipoodu

KBazpaTHOe ypaBHEHHE

Pemenue ypaBHeHUH, CBOAAILUXCA K
KBaJIpaTHBIM

Penienne TeKCTOBBIX 3a7a4 ¢ IIOMOILBIO
KBaJPAaTHBIX YPaBHECHUMU

Pemenue cucrem IByX JTMHEHHBIX
YPaBHEHUN C ABYMSI NEPEMEHHBIMHU

Penienne TeKCTOBBIX 3a7a4 ¢ ITOMOILBIO
CUCTEM YpaBHEHUH

PannonanbpHbie uncia, uppaluoHaIbHbIC
YyHcJia, KOHEYHbIE U 0€CKOHEYHBIE
JIECATUYHBIE Ipo0U

MHOXECTBO TEUCTBUTEIILHBIX UHCEIT;
JIENCTBUTEIIBHEIE YHCIIa KAK 0€CKOHEUYHBIE
JIECSITUYHBIE TpOOH

10

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JCHCTBUTEIHHBIX
YHCEJ U MHOXECTBOM TOUEK
KOOPJAMHATHOMN NPsSMOit




CpaBHEHHE IEMCTBUTEIIBHBIX YHCEII,

11 apupMeTHYeCcKre JeHCTBUS C
JEUCTBUTEIbHBIMY YUCIIAMU
12 [TpubnmxEHHOE 3HaYEHNE BEIMYHHBI,
TOYHOCTh NPUOIMKEHHS
13 OxpyrieHue yncein
14 OxpyrieHue yucein
15 [Tpukuaka v OLEHKa pe3yIbTaToOB
BBIYHMCIICHUN
16 ITpukuaka v OLEHKa pe3yIbTaTOB
BBIYMCIICHHUI
17 JIuneitHoe ypaBHeHue. Pemenue bubnuorex [{IOK
YPABHEHUM, CBOJSAIIMXCS K JIUHEUHBIM https://m.edsoo.ru/7f43bf66
18 JIuneitnoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAIIMNXCS K JUHEUHBIM
19 KBanpatHoe ypaBHeHue. Penienne bubnuoreka [IOK
YPAaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
20 KBanpaTtHoe ypaBHeHue. Pemenue bubmmoreka [IOK
YpPaBHEHUM, CBOJIAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
bubnunorek K
21 bukBanpaTHbie ypaBHEHHS Omaorexa LO
https://m.edsoo.ru/7f43¢3d0
22 bukBanpaTHble ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
IIpumepsl pelieHns ypaBHEHUM TpETber U
23 YETBEPTOM CTETICHEN pa3IOKEHUEM Ha
MHOKUTENHN
IIpumepsl pelieHns ypaBHEHUM TpeTber U
24 YeTBEPTOM CTETIEHEN pa3sIoKEHUEM Ha
MHOKUTENH
75 Pemenue npoOHO-panoHaIbHBIX bubnuoreka [IOK

ypaBHEHUH

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66

Pemenne npoO6HO-palinOHaATbHBIX

bubmuoreka [{OK

26 .
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
27 Pentenue TekcTOBBIX 3a/1a4
anredpandecKuM METOJIOM
8 Pemenne TekcToBBIX 3a7a4
aJIreOpanaeckiuM MEeTOI0M
29 Pemienune TekCTOBBIX 3a1a4
aJiredpanyeckiuM METOI0M
30 KonTponbhas pabota no teme
"YpaBHeHHUsI ¢ 01HOM nepeMeHHon"
31 YpaBHEHHUE C IByMS IEPEMEHHBIMU U €T0 bubnuoreka [IOK
rpaduk https://m.edsoo.ru/7f43d0b4
3 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU U €0 bubnmorexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
33 Cucrema 1ByX JTUHEHHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ peleHue
34 Cucrema IByX JIMHEWHBIX YPAaBHEHHH C
JIBYMsI TIEPEMEHHBIMU U €€ pelleHne
35 Cucrema JIByX JTUHEHHBIX YpaBHEHUM €
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
36 Cucrema IByX JIMHEUHBIX YPAaBHEHUH C
JIBYMsI TIEPEMEHHBIMU U €€ peleHne
Pemienue cucrtem AByX ypaBHEHUMN, OJHO
o bubnuoreka [IOK
37 13 KOTOPBIX JIMHEIHOE, a APyroe — 1
P Py
. https://m.edsoo.ru/7f43d23a
BTOPOM CTETICHU
Pemienue cucrtem AByX ypaBHEHUMH, OJHO
o bubnuoreka [IOK
38 13 KOTOPBIX JIMHEMHOE, a IPpyroe — 1
P Py
. https://m.edsoo.ru/7f43d55a
BTOPOU CTENEHU
Pemienue cucrtem AByX ypaBHEHUM, OTHO
39 13 KOTOPBIX JIMHENHOE, a APYyroe —

BTOPOM CTENEHU



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43c9b6

Pemienue cucrtem AByX ypaBHEHUMH, OJHO

40 U3 KOTOPBIX JIMHEMHOE, a APYyroe —
BTOPOU CTENECHU
41 ['paduaeckas mHTEpIpETALHS CUCTEMBI
ypaBHEHUH C ABYMSI IEPEMEHHBIMU
42 Pentenue TekcTOBLIX 3a/1a4
anredpandecKuM Crocooom
43 Penrenue TekCcTOBEIX 3a1a4
aJIre0panvaeckiM CrocoOoM
44 KonTponbaas pabota mo Teme "CucremMsr
ypaBHeHUH"
45 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
46 YucnoBble HEpaBEHCTBA U UX CBOUCTBA Bubmiorexa LIOK
p https://m.edsoo.ru/7f43ad5a
47 JIunelinbple HEpaBEHCTBA C OJTHOMN bubnunorexa [JOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
48 JIuneliHbIe HEpABEHCTBA C OJTHON bubnuoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
49 JIuneliHble HEpaBEHCTBA C OJTHOMN bubnmnoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
50 Cucrembl TMHEHHBIX HEPABEHCTB C OJAHOM
MEPEMEHHOMN U UX peIICHUE
51 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOMN U UX PEIICHUE
5> Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX peIICHUe
53 KBangparublie HEpaBeHCTBA U UX PELIEHUE Bubmiorexa LIOK
P p p https://m.edsoo.ru/7f43b098
54 KBanpaTHsle HepaBeHCTBA U UX PEIIECHUE Bubnorexa LIOK
p p p https://m.edsoo.ru/7f43b21e
55 KBaipaTHbIC HEpPABEHCTBA M MX PEIICHHUE bubnuorexka [JOK



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a

https://m.edsoo.ru/7f43b5a2

56 KBasipaTHble HEpaBEHCTBA U MX PEIICHUE
57 KBaspaTHble HEpaBEHCTBA U MX PEIICHUE
r
o | M e v Busmorea 101
P HBY https://m.edsoo.ru/743b098
IEPEMEHHBIMHU
['padmyeckas HHTEpIpETAIUS HEPABEHCTB
59 Y CUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU
Konrponbnas pabora no reme
60 n "
HepaseHnctBa
61 KBagpatnunas pynkims, e€ rpaduk u bubnunorexa [JOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
62 KBanpatuunas Qynkuus, e€ rpaguk u bubnnorexa [IOK
CBOICTBA https://m.edsoo.ru/7f439842
63 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnmnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
64 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bubnuoreka [IOK
napaboJIbl, 0Ch CHMMETPHH TapaldoIIbl https://m.edsoo.ru/7f439eb4
65 [Tapaboina, KOOpAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, 0Cb CHMMETPHH NapadoIIbl https://m.edsoo.ru/7f43a03a
[Tapabo:a, KOOpIUHATHI BEPIIUHBI bubnuoreka [IOK
66
napaboJIbl, OCh CHMMETPHUH NapaldoIIbl https://m.edsoo.ru/7f43alac
67 [Tapaboina, KOOPAUHATHI BEPIIMHBI bubnmorexa [JOK
11apaboJibl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a3le
63 [Tapa6omna, KOOpUHATHI BEPIINHBI bubnuoreka [IOK
napaboJIbl, 0Ch CHMMETPHUH NapaldoIibl https://m.edsoo.ru/7f43a526
69 [Tapaborna, KOOpAUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHH Napad0IIbl
70 I'paduku pynkuumii: y = kx, y =kx +b,

y=k/x, y=x3, y=vX, y=[x|



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
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I'paduxu pynkomit: y = kx, y=kx + b,

1
M|y yext yeve vl
7 I'paduxu pynkmmit: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=|x|
I'paduxu pynkmmit: y = kx, y=kx + b,
73 - R -
y—k/X, y=X7, y7VX, y—|X|
I'paduxu pynkmmii: y = kx, y =kx + b,
74
y:k/x’ y:XS’ szX, y:|X|
I'paduku pynkmmit: y = kx, y=kx + b,
75 - s
y_k/X’ y=X7, y7VX, y=|X|
" " bu6mmoreka [{OK
76 KonTponbHas pabota no teme "®yHkuuu htps-//m.edsoo.ru/7f43ab84
77 [ToHsTHE YMCIOBOM NOCIEA0BATEILHOCTH bubmorexa [JOK
https://m.edsoo.ru/7f43e6¢c6
3ajaHue nociaea0BaTeIbHOCTU
78 peﬁyppeHTHoﬁ g)opMynoﬁ u GopMyIoii n- bubmiorexa LLOK
https://m.edsoo.ru/7f43ebda
ro WieHa
79 ApudmeTrnueckast U reOMeTpUUYecKas bubnmoreka [JOK
[IPOrpeccuu https://m.edsoo.ru/7f43ed7e
30 Apudmernueckasi U reoMeTpuuecKas bub6nuorexa LIOK
IIPOTPECCUU https://m.edsoo.ru/7f43{3b4
@opMyJIbl N-I0 WieHa apUPMETHUECKON U
81 FGOEJG"}F/queCKOfI nporpIe)cc(:l;ﬁ CYMMBI bubmiorexa LIOK
’ https://m.edsoo.ru/7f43t58a
MIEPBBIX N YJICHOB
@opMyJIbl N-I0 WieHa apU(PMETHIECKOU U
82 reollzlei/pnqecxoﬁ nporpIe)cc(:II)/Iﬁ CyMMBI bubmiorexa LIOK
’ https://m.edsoo.ru/7f43ef2¢c
MIEPBBIX N YJIEHOB
@opMyJIbl N-I0 WieHa apUPMETHIECKOU U
83 reolifleipnqecxoﬁ HpOFpI;C((JII)/II?'I CyMMBI bubmorexa LIOK
’ https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
84 @DopMyIIbl N-ro WieHa apuGMeTHIecKoi u bubnnorexa [JOK



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84

r€OMETPUYECKON MPOrpeCCrid, CYMMBbI
INCPBLIX N YJICHOB

https://m.edsoo.ru/7f43f72e

®opMyIibl N-ro 4jaeHa apuhMeTHIECKON U

bu6mmorexa [JOK

85 r€OMETPUYECKON TPOTPECCUI, CYMMBI
p porp &y https://m.edsoo.ru/7f43f8a0
MIEPBBIX N YJICHOB
N300pakeHre 4ieHOB apu()hMETHUECKON U
86 F€OMETPUYECKON MPOrpeccrii TOUKaMu Ha
KOOPAMHATHOU INIOCKOCTH
N300pakeHre 4ieHOB apu(hMETHIECKON U
87 r€OMETPUYECKON MPOrpeccrii TOUKaMu Ha
KOOPAMHATHOW INIOCKOCTH
88 JIMHENHBIN 1 SKCIIOHEHIMAJIBHBIN pocT
bubmnoreka [IOK
89 C10XHBIE TIPOIIEHTHI
P https://m.edsoo.ru/7f43fe0e
bu6mmnorexa [JOK
90 Cno>xHble TPOILICHTHI
P https://m.edsoo.ru/7f4401a6
91 KonTponbhas pabota no teme "Hucnossie bubnmorexa [JOK
110CJI€I0BATENbHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpeHmE, 0000MEeHUE 1
cUCTeMaTH3allusl 3HaHUH. 3amuch,
92 CpaBHEHME, ACUCTBUS C
JNEHCTBUTENbHBIMH YUCIIAMHU, YACIOBAS
npsiMast
[ToBTOpeHME, 0000MEeHNE 1
93 cuctemMaruzanus 3HaHui. [IporeHTsl,
OTHOILIECHUS, TPOTIOPIIUHU
[ToBTOpenue, 0600IIEHUE U
94 cucremarusanvs 3Hauui. OKpyrieHue,
npuOIMKEHUE, OLIEHKA
[ToBTOpEeHue, 00001IeHNE U
p ’ N bubmmnoreka IJOK
95 cucreMarusanus 3HaHuil. Pemienue

TEKCTOBBIX 33J1a4 apuPMETUYECKUM

https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f72e

CII0CO00OM

[ToBTOpeHme, 0600IIEHNE U
cucTeMaTu3anusd 3Hauuu. Pemenue

bu6mmoreka [IOK

96
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443cd4
croco0oM
[ToBTOpeHme, 06001IIeHUE U

97 cucTemMaTu3alnus 3HaHui. Pemenue bubmuoreka [JOK
TEKCTOBBIX 33714 apuPMETHUECKUM https://m.edsoo.ru/7f443fea
Croco6oM
[ToBTOpEeHME, 0000IICHUE U

08 CUCTEeMaTU3alus 3HAHUMN. bubnuoreka [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPXKEHHH, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpeHue, 006001IeHNE 1

99 cHUCTeMaTH3alrs 3HaHWM. bubmuoreka [JOK
[TpeoOpazoBanue anredpandecKux https://m.edsoo.1u/7f444364
BBIPAXKEHHI, JOMYCTHUMbIE 3HAUCHHUS
IToBTOpEHME, 0000IICHUE U

100 CHCTEeMaTH3alMs 3HAHWUH. bubmuorexa [JOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f444612
BBIPXKCHHH, TOMYCTHMbIC 3HAUCHHUS
[ToBTOpeHmE, 00600MmEeHUE 1

101 cHUCTeMaTH3als 3HaHUM. bubmuoreka [JOK
[TpeobpazoBanue anreOpandecKux https://m.edsoo.ru/7f444a94
BBIPAXKEHHH, JOMYCTHUMbIE 3HAYCHHUS
[ToBTOpeHue, 06001IeHUE U

102 cucremaTusanus 3HaHuil. OyHKIHUM: bubnuoreka [IOK
IIOCTPOEHUE, CBOWCTBA NU3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMMA
IToBTOpenue, 0000IIEHHE U

p o . bubmuorexa [JOK
103 cucTeMarusanus 3HaHui. OYHKIINH:

IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX

https://m.edsoo.ru/7f444144



https://m.edsoo.ru/7f444f44
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https://m.edsoo.ru/7f444364
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byHKIMA

104

[ToBTOpeHme, 0600IIEHNE U
cucremaTusauus 3HaHui. OyHKIuM:
MOCTPOEHUE, CBOMCTBA U3yUYEHHBIX
byHKIMH

bubmnoreka LIOK
https://m.edsoo.ru/7f44516a

105

[ToBTOpeHme, 06001IIeHUE U
cuctemaTusanus 3HaHui. OyHKIuu:
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX
byHKIMMA

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢6

106

[ToBTOpEeHME, 0000IICHUE U
cucremaruzanus 3HaHui. [ padudeckoe
pellleHre YpPaBHEHUN M UX CHCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

107

[ToBTOpEHME, 0000IIICHUE U
cucremaruzanus 3HaHui. [ padudeckoe
pellleHre YpaBHEHUN M UX CHCTEM

108-
111

IToBTOpEHME, 0000IICHUE U
cucTemMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 aJlreOpanyecKum
Ccrocooom

112-
115

[ToBTOpeHME, 0000MIEeHUE 1
cucreMaTrnzanus 3HaHui. OyHKIWH,
MOCTPOCHHE TPaPHUKOB (DYHKITHIA

116-
117

[ToBTOpeHME, 0000MEeHNE 1
cucTeMaTn3anusd 3HaHuu. Pemenue
JIMHEHHBIX HEPABEHCTB.

118-
119

[ToBTOpenue, 0600IIEHUE U
cucTeMaTn3anus 3HaHu. Pemenue
CHCTEM JINHEHHBIX HEPABEHCTB.

120-
123

[ToBTOpenwue, 0600IIEHUE U
cucTeMaTu3anus 3HaHuuu. Pemenue
CHCTEM HEPABEHCTB.

124-

HTorosasi KOHTpoOJIbHAs paboTa
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136 O000111eHIE U CHCTEMATH3ALUS 3HAHUI 9

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 136







MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

7 KUIIACC

Kon
NpoBepPsieMOTro
pe3yJabTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTI'0O 00111€r0 00pa3oBaHus

1

Yucna 1 BEIUUCIIEHUS

1.1

BBIHOHHHTB, coycras YCTHBIC n IIMCBbMCHHBIC HpI/IéMbI,

apudmeTnyeckre AeUCTBUS C PallMOHAIBHBIMHI YHCIAMU

1.2

Haxogute  3Ha4eHHMs  YNCJIOBBIX  BBIPAXKCHHH,  NPUMEHSTH
pa3HooOpa3Hble crIOCOObI M MPUEMBI BRIYUCICHHS 3HAYCHUN JTPOOHBIX

BBIpAXXEHHI, colepKaluX OOBIKHOBEHHBIE U JIECATUYHbBIE ApOoOU

1.3

[lepexoauts OT oOgHOM (QOpMBI 3amMCH  YUCET K  JIPYyrou
(mpeoOpa3zoBbIBaTh  ACCATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECATHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " ynopssaounBaTh palilMOHAJIbHBIC YHUCJIa

1.5

OxpyrisaTh uucia

1.6

BBINONMHATE NPUKHUIKY M OLIEHKY pe3yJIbTaTa BBIYUCIICHUH, OLICHKY
3HQYEHUW YUCJIOBBIX BBIPAKECHUH. BBIMONHATE JOEHUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMCHSITL MNPU3HAKHU ACIIUMOCTH, PAa3JIOKCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCEN

1.8

PemaTte  npakTHKO-OpMEHTHpPOBaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOLLIEHUEM BEJINYUH, MIPONOPLUOHAIBHOCTBIO BEIINYVH,
IIPOLICHTAMM, WHTEPIPETUPOBATH pE3yJbTaThl PEIICHUS 3aa4 ¢
y4€TOM OrpaHUYCHHM, CBSA3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX

00BEKTOB

AnrebpanyecKue BEIpaKESHUS

2.1

Hcnonb3oBath anredpanveckyro TEPMHMHOJIOTMIO M  CUMBOJIUKY,

IIPUMCHATDH et B Ipouecce OCBOCHUA yqe6H0ro MaTtcpuraia




2.2

Haxoauth 3HadeHuss OYKBEHHBIX BBIp@XEHUM TpU  3aJaHHBIX

SHAYCHUAX MCPECMCHHBIX

23

BbimonHATe mpeoOpazoBaHMs IENOr0 BBIPAKEHUS B MHOTOWIEH

MIPUBEJCHUEM TTOO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINONHATE YMHOKEHHE OJHOYICHA HA MHOTOWIEH U MHOTIOYJICHA Ha
MHOTOYJIEH, TNPHUMEHATh (OpMyJbl KBajpaTa CyMMBbl U KBajpara

pasHoCcTH

2.5

OCYHIGCTBJ'IHTI) Pa3JI0KEHUC MHOTOYWICHOB HA MHOKHUTCIIN C ITIOMOIIBIO
BBIHECCHUS 32 CKOOKH 06Iuero MHOXUTCIIA, TPYHIIUPOBKU CJIaraCMblX,

npUMEHEHHUsT GOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[IpumensTs npeoOpazoBaHUsI MHOTOUJIEHOB JUISl PELICHUS PA3IUYHBIX

3a/la4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPECAMETOB, U3 peaHBHOﬁ IIPpaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTEHEHEH C HaTypaJIbHbBIMU IIOKa3aTCIISIMU

JUTSL TIpe0Opa30oBaHus BEIpAKCHUI

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemlate nMHEWHBIE ypaBHEHHsS C OJHOW IEPEMEHHOMW, IPUMEHSS
[paBuja Mepexona OT UCXOJHOIO YPaBHEHHs K PaBHOCHIBHOMY €MY.

[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUS

3.2

[Ipumensats rpaduueckue MeTOAbl TPU  PEIIEHUU  JTUHEHHBIX

ypaBHCHI/Iﬁ U UX CUCTEM

3.3

[TonGupath npuMepsl nap YUCEN, SABJISIOMUXCS PEIIEHUEM JIUHEHHOTro

YpaBHCHUA C ABYMs IICPCMCHHBIMU

3.4

CtpouTh B KOOpJMHATHOM IIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C
JBYMsl TE€PEMEHHBIMH; IOJIB3YsSCh TpapUKOM, HMPUBOAUTH MPHUMEPHI

peleHus ypaBHEHUs

3.5

Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU,

B TOM 4Hclie TpadudecKu

3.6

CocTaBliTh U peuaTtb JIMHEHHOE YpaBHCHUEC WJIN CUCTEMY JIMHEHUHBIX
ypaBHeHI/If/'I IO yCJIOBHIO 3aJa4u, UHTCPIPETHUPOBATL B COOTBCTCTBUU C

KOHTEKCTOM 3aJla4yM MOJyYEeHHBIN pe3yibTat

Koopnaunate! u rpaduku. OyHKIum

4.1

I/I306pa)KaTL Ha KOOpﬂHHaTHOﬁ HpHMOfI TOYKH, COOTBCTCTBYIOIIHNC
3alaHHBIM KOOpAWHATaM, Jy4H, OTPE3KHU, HHTCPBAJIbI, 3alHNCLIBATH

YHCIIOBBIE TPOMEXKYTKH Ha alreOpandeckoM sS3bIKe




4.2

OTtMmeyaTh B KOOpI[PIHElTHOﬁ INIOCKOCTH TOYKH II0 3aJaHHBIM

KOoOpAWHaTaM

4.3

Crpoutsb rpaduku JuHeHHbIX GyHKUUNA. CTpouTh Tpapuk QyHKIUH Y

=[x

4.4

OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HU3BECTHBIE 3aBUCUMOCTU MEX]Y
BEJIMYMHAMU: CKOPOCTh, BpEMs, pACCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxomuth 3HaueHne GyHKIIUU 1O 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpadudeckuii CHocod TIPEACTABICHHWS W aHalu3a
uHbOpMaIlMU, W3BJICKaTh M HMHTEPIPETUPOBATH HWHGPOPMAIUIO U3

rpauKOB peasbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
NPOBEePSIEeMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonws3oBaTh Ha4YaJIbHbIC MNpEACTaBJICHUA 0 MHO>KCCTBC
HeﬁCTBHTeHBHBIX YUCCII JIs1 CpaBHCHUA, OKPYIJICHHUA U BBI‘IHCHGHHﬁ,
I/I306pa)KaTL JEeNCTBUTEIbHBIE 4YHCIIAa TOYKaMH Ha KOOp,[[I/IHaTHOﬁ

IpsIMOI

1.2

[IpumensaTp noHsATHE apuU(METHYECKOro  KBAJpaTHOTO  KOpHS,
HaXOJUTh KBaJpaTHble KOPHHU, WCHOJB3ys IMpHU HEOOXOAUMOCTH
KaJIbKYJIATOP, BBINOJIHATH peoOpa3oBaHMsl BbIPAKEHUH, COAEpKAIIUX

KBaJIpaTHBIE KOPHU, HCTIONb3YsI CBOMCTBA KOpHEH

1.3

Hcmonp30BaTh 3amucd  OOJIBIIMX M MAaJbIX YHCEI C IIOMOIIBIO

JECATHYHBIX Apobeli u creneneit uncna 10

AnrebpanyecKue BEIpaKESHUS

2.1

HpI/IMeHSITI) IOHATHC CTCIICHU C NLCJIIbIM II0Ka3aTCJIC€M, BBbIIIOJIHATH
Hp606p8.30BaHI/I5{ BBIpa)I(CHI/II‘/’I, coacprKalux CTCIICHU C LCJIbIM

IIoKa3aTcjieM

2.2

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IpaBWUI JEHUCTBUI HaJ MHOTOWICHAMHU H

anreOpandecKuMU APoOSIMHU




23

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEITH

24

[TpumeHaTs mpeoOpa3oBaHUs BBIPAXKEHUM Ui PELICHUS Pa3IuYHbBIX

3ala4 U3 MaTeMaTuKu, CMCIKHBIX MPEAMCTOB, U3 peaanoﬁ IIPaKTUKH

YpaBHEHUs U HEPABEHCTBA

3.1

Pemarts nuHeliHblE, KBaJpaTHbIE YpaBHEHUS U pallOHAJIbHbIE
YpaBHEHUs, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C JIBYMs

INEPEMCHHBIMU

3.2

[IpoBoauTh mpOCTEHIINE WCCIECIOBAaHUS YPAaBHEHHM U  CHCTEM
YpPaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHUEM TIpadUUecKuX
IpeICTaBlIeHUN (yCTaHAaBIMBaTh, UMEET JM YpaBHEHUE WM CUCTEMA

YpaBHEHUH pEllIeHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOYee)

3.3

[lepexomute OT cioBecHOM  (HOPMYIHUPOBKHM 3amadyd K €€
anreOpanvyeckoil MOJIEIH C TMOMOIIBI0 COCTABICHUS YPaBHEHUS WIIH
CHUCTEMBbI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4yu HOJ'Iy‘IeHHHﬁ pe3yibTaTt

3.4

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI,
naBaTh  rpauyecKkyl0  WUIIOCTPAlMI0O  MHOXECTBA  PELICHUI

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

IloumMate ¥ HCHOJIL30BATH (bYHKLII/IOHaJIBHBIe IIOHATUA U A3BIK
(TepMHHBI, CHMBOJUYECKHE OO0O3HAYCHUS), OMPEICIATh 3HAYCHHE
(GYHKIMU TIO 3HAYEHUIO apryMeHTa, ONpeAessATh CBOMCTBAa (DyHKIMH

1o e€ rpaduky

4.2

Crtpouth rpaduKu JIeMEHTapHBIX PYHKIIUN BUA:

y=kl/x

kix
, Y =X%, y = X%, y = |X|, onuCBIBaTh CBOMCTBA YMCIOBOW (DYHKITMHU TIO €€

rpaduxy

9 KVIACC




Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucia ¥ BEIYUCIIEHUS

1.1

CpaBHI/IBaTB U yHnopsaaoduBaTh pPAlMOHAJIBHBIC W HUPpPALUOHAIBHBIC

qucia

1.2

BoinonuaTe apudmeTrueckue NEHCTBUS € pallMOHAIbHBIMU YHCIIAMU,
coueras yCTHBIE U IMUCBMEHHBIE NMPUEMBI, BBIIOJIHATH BBIYKMCIICHUS C

HppanuoOHaJIbHBIMHU YU CJIaMU

1.3

HaxoauTh 3HaueHus cTeneHeld ¢ UEIbIMU MOKA3aTeNsIMH U KOpPHEM,

BBIYUCIIATH 3HAYCHUA YUCIIOBBIX BI)Ipa)I(eHI/IfI

1.4

OprrJ’IHTB JEUCTBUTEIIHHBIC YucClia, BBIIIOJHATE HIPUKUAKY PE3yJIbTaTa

BLI‘-II/ICJ'IGHI/II‘/JI, OLICHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

Pemate  nuHeliHble W KBaJpaTHbIE ypaBHEHUS, ypaBHEHUS,

CBOAAINMUECA K HUM, HpOCTefIHII/Ie I[pO6HO-paI_II/IOHaJ'IBHLIC YpaBHCHUA

2.2

Pemats cucteMsl IByX JUHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Y CHCTEMBI IBYX YPAaBHEHH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBISACTCA

JIMHEHHBIM

23

Pemate TEKCTOBEIE 3agauun anre6panquKI/IM CIIOCOOOM C IIOMOIIBIO
COCTAaBJICHHUA YpaBHCHHA HJIW CUCTCMBI JBYX ypaBHCHI/If/'I C IAByMA

NEPEMCHHBIMHU

24

[IpoBoauTE mNpOCTEHININE UCCIECNOBAHMS YPAaBHEHUHM U CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyecKux
IpeICTaBICHUN (HapuMep, yCTaHABIMBaTh, UMEET JIU YpPaBHEHUE WU

CHCTEMa ypaBHEHUH PEIICHHUS, €CITH UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHBIE HCPABCHCTBA, KBaJApaTHbIC HCPABCHCTBA,
I/1306pa)KaTL pCIICHUC HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3allMChIBATh

peICcHUEC ¢ TIOMOUIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HEPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAKOIOHUEC KBAAPATHOC HCPABCHCTBO, I/1306pa)KaTI> pEeUICHUC
CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOfI, 3aIIUCbIBATh PCHICHUC C

IIOMOIIIBKO CUMBOJIOB




2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3IMYHbBIX 3a/1a4

DyHKIUU

3.1

PacrioznaBate  (QyHKIIMM  W3yYeHHBIX  BUAOB.  [lokasbIBaTh
CXEMAaTHICCKHU PACITOJIOKCHNE Ha KOOPAMHATHOM IIOCKOCTH TpaduKoOB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, ONMUCHIBATH CBOUCTBA (PYHKIIHIA

3.2

[loka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE HA  KOOpPAMHATHOMN
IUIOCKOCTH TpaukoB (QyHKIMHA Buaa y = VX, y = |[X| U omMchIBaTh

cBOMCTBa (PyHKITUI

3.3

Crpoutb ¥ H300paxkaTh CXEMaTHUECKH TpapuKd KBaIPATHUHBIX
(yHKLIMH, ONMUCHIBATH CBOWCTBA KBAAPATHYHBIX (QYHKUMH TO UX

rpaduxam

3.4

PacnioznaBate kBagpaTuyHyto GYHKIUIO 10 (Qopmyiie, MPUBOIUTH
OpUMEpbl KBaJpaTUYHbIX (YHKIMA W3 peaJbHOM >KU3HHU, (U3UKH,

T€OMETPUH

ApudmeTrnueckas U reOMeTpUYECKas IPOrpeccuu

4.1

Pacnio3HaBaTh apupMeTHUECKYI0 U T€OMETPHUUECKYIO TPOrPECCUU MPHU

pa3HBIX criocobax 3agaHus

4.2

BBINOMHATE BBIYMCICHUST C HUCIMOJIB30BaHWEM (GOPMYJT 7-TO dJieHa
apupMETUYECKOH U TEOMETPUUYECKON MPOTPECCHii, CYMMBI TIEPBBIX N

YJIICHOB

4.3

N3006pakaTh 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOMN

IIJIOCKOCTH

4.4

Pemate 3aJa4M, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCJICAOBATCIIbHOCTAMMU, B
TOM 4YHUCJIC 3agadud Hu3 peaHBHOﬁ KHU3HHU (C HCIIOJIBb30BaHHUEM

KaJIbKYJISATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Uucna v BBIYUCTIECHUS
JpoOu OOBIKHOBEHHBIE U NECSITHYHBIE, MEPEX0] OT OAHOW (HOPMBI 3aNUCH
1.1 npobeit xk apyroi. IloHsTHe panMOHAIBHOrO 4YHCIa, 3alUCh, CPABHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
1o ApudmeTrnueckue AEUCTBUS C pallMOHAIbHBIMU YUCIaMU. Pemienue 3anay us3
. peasIbHOM MPAKTUKU HA YaCTH, HA JPOOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, MpeodpazoBaHKe
' BBIpA)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [IporeHTsl, 3amuch NPOLEHTOB B BHJIE ApoOM U poOU B BUIE MPOILIEHTOB.
. Tpu OCHOBHBIE 33]1a4M Ha MPOLEHTHI, pELICHUE 33]1a4 U3 PEAIbHON PAKTUKHU
s IIpuMeHeHre TPU3HAKOB  JEIMMOCTH, Ppa3lIO)KEHHE HAa  MHOMKUTEIH
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBucMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
. MIPONOPIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXKeHUs
1 IlepemMeHHbIE, YNCIIOBOE 3HAUYEHUE BBIPAXEHUS C NepeMeHHOU. JlonmycTuMeble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXIy BeJIMUYMHAMU B BuAe (OPMYIIBL.
' Brruucnenus no gpopmynam
53 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPDOKEHHMH, TOXIECTBEHHO  pPaBHBIC
' BBIPAKEHUS
24 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeleM
5 s OpnHounensl 1 MHOrowieHsl. CteneHp MHOrowieHa. CiloKeHne, BbIYUTaHUE,
' YMHOKEHUE MHOTOWJIEHOB
26 @DopMyIIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBbI U KBaJApaT pa3HOCTH.
' dopmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKUTEN
3 YpaBHeHus




11 VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHIIBHOCTb YPaBHEHUN
19 JIuneliHOe ypaBHEHHE C OIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOIO
' YpaBHEHUS, PEUICHNE TUHEUHBIX YPaBHECHUI
13 CocraBieHnre ypaBHEHUH MO YCJIOBHUIO 33/1aud. PenieHrne TeKCTOBBIX 3a/ad C
' IIOMOUIbIO YPaBHEHUN
34 JluneliHoe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €ro rpaduk
Cucrema JByX JHMHEHWHBIX YpaBHEHMIl ¢ JAByMs I€peMEHHbIMM. PemieHue
3.5 CHUCTEM ypaBHEHHUH CIOocoOOM MoACTaHOBKHU. [IpuMepsl pemeHns TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaduku. @yHkuun
4.1 KoopanHara Touku Ha npsiMOi
49 YucnoBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMHU KOOPAMHATHOU
' MPAMOM
43 [IpssmoyronpHas cucrema koopauHat, ocu Ox u (Oy. AGciucca u opJIUHAaTa
' TOYKH Ha KOOPJMHATHOM INIOCKOCTH
44 [Tpumepsl TpadukoB, 3amaHHBIX (QopMmynamMu. UTeHne rpauKoB peanrbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitne pyukmuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jluneitnas pyukuus, e€ rpaduk. I'paduk byHKIun y = ||
47 I'paduueckoe perieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblIil YJIEMEHT COACPKAHMS
1 UYucna 1 BBIYUCIIEHUS
. KBanparupiii kopeHb u3 uucna. llonste 00 uppanMoHAJIBHOM YHCIIE.
' JecsTruunble MpUOIMKEHNS HPPALMOHATIBHBIX YHCET
CgoiicTBa apudMETUYECKHX KBaJIpaTHBIX KOPHEH M HMX MNPUMEHECHHE K
1.2 npeoOpa30BaHUIO YMCIIOBBIX BBHIPAXKEHUN M BBIYMCIEHUSAM. [leiicTBUTENbHBIE
qucna
1.3 Cremnens ¢ 1eNbIM TIoKaszaresieM 1 e€ cBoiicTBa. CTaHmapTHas 3alKiCh Yncia
2 AnreOpanyecKkne BhIpaKEHUS




2.1 KBanparHbiii TpéXuiieH, pa3ino)keHue KBaJpaTHOro TPEXUICHA HA MHOXKHUTEIH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

23 CrnoxeHue, BBIYMTaHHE, YMHOXKEHHE, JIeJICHHE anredpandeckux 1pooei

24 ParmonanbHble BEIpaXXEHUS M UX ITpeodpa3zoBaHue
3 VYpaBHEHMsI U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.
' Teopema Buera

3.2 Perienue ypaBHEeHH, CBOASIIMXCSA K JIMHEHHBIM U KBaJIpaTHBIM

33 [Ipocreiimue ApoOHO-pallMOHATbHbBIE YPAaBHEHHS

I'paduueckas uHTEpnpeTanns ypaBHEHUN C ABYMS NEPEMEHHBIMH U CHUCTEM
34 JIMHEHHBIX YPAaBHEHMU C ByMs IepeMeHHbIMH. [Ipumeps! pemeHus cucrtem
HEJIMHEMHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU

3.5 Penienue TekcToBBIX 33a4 aJreOpandeckuM crocoOoM

3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA

3.7 HepaseHcTBO ¢ 01HO NTepeMEHHOMN

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHeliHble HEPABEHCTBA C OJHON IEPEMEHHOMN

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
4 OyHKIUA

. [lonsatue ¢ynkuuu. OO6macTh ompenesNeHus W MHOXKECTBO 3HAauYeHUU
' ¢ynkuuu. CriocoOs! 3a1aHus GyHKUIUH

4.2 I'padux Gpynkuuu. Urenue cBoicTB GyHKIMU O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIOUIMX peaTbHbIE TPOLECCHI

44 @OyHKIUM, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MpPONOPIHMOHAIBHBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 @yHKIMHU y =x7 y = X7

4.6 Oynknuu y = Vx, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YpaBHEHUH

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS




Yucia ¥ BEIYUCICHUS

1.1

PaHI/IOHaJ'II)HI)IC quciia, HppalndOHAJIBHBIC 4YHCJIa, KOHEYHBIE U OeCKOHEUHEIS

JIeCTUYHBIC POOH

MHOXeCTBO IENCTBUTEIBHBIX YHCEII, NeHCTBUTENBHEIE UYKCIa KaK 0ECKOHEUYHEIE

JACCATHYHBIC ,I[pO6I/I. BzanMHO 0/1HO3HAYHOE COOTBETCTBHE MCKAY MHOXCCTBOM

h2 JNENUCTBUTENBHBIX YHCET U KOOPAUHATHOU NpsiMoii. CpaBHEHUE AEUCTBUTEIbHBIX
qucen
1.3 Apudmernueckue ITeUCTBUS C IEUCTBUTEIHPHBIMUA YHCIIAMHU
W3mepenus, npulnrkeHus, oleHKU. Pa3Mepsl 00bEKTOB OKpY>KAIOILIEro MHpa,
14 JUTMTENFHOCTh TPOIIECCOB B OKpyxkawomeMm wmupe. IlpubnmkénHoe 3HaueHHE
' BEJIMYHHBI, TOYHOCTh NMpHOMmkeHusa. Oxpyriaenue uucen. [lpukunka u oneHka
pE3ybTAaTOB BBIUUCICHUN
2 YpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU IIEPEMEHHON
2.2 JInneiinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIIUXCS K KBaJPAaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs YpaBHEHMM TpeTbe U
' 4eTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOGHO-paliMoOHaNBHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cuctem ByX JTMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pewmenne cucreM IByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
’ BTOPOMU CTENEHH
2.10 I'paduaeckas uHTEpIpETALMS CUCTEMBI YPABHEHUH C ABYMS TIEPEMEHHBIMH
2.11 Pemmenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
2.12 YucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenune nMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemrenne cucrteM TUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTtHble HEpaBEeHCTBa
516 I'paduueckas mHTEpHpeTanys HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS
' MIepeMEHHBIMU
3 OyHKIUU




Ksagparnunas ¢yskums, e€ rpaduk u cBoiicTBa. [lapabona, KoOpAMHATHI

>l BEPILIUHBI TapadoIibl, 0Cb CAMMETPUHN TTapadoIIbI

3.2 I'paduku pynkuunii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduxu Qynkuuit y=k/x, y = x° 1 X CBOHCTBa

34 I'paduxu QpyHKIMI , 1 UX CBOICTBa
4 Yucnosle OCIIEI0BATEIbHOCTH

41 Omnpenenenre M crocoObl 3a7jaHKsl YUCIOBBIX MOCIEN0BATENbHOCTENH. 3agaHue
' MOCIIEI0BATEILHOCTH PEKYPPEHTHOM hopmyoi u popMyIoil n-ro uiaeHa

42 Apudmernueckas mnporpeccus. Dopmynsl n-ro  wieHa apU(pMeETHUECKOi
' IIPOrPECCUH, CYMMBI [IEPBBIX /1 YICHOB

43 I'eomerpnueckass mporpeccusi. PopMynsl 7n-r0  WIEHA T'€OMETPUYECKON
' MIPOrPECCUU, CYMMBI IIEPBBIX 71 YWICHOB

44 N3o00paxkenne uiaeHOB apuU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPJIAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 Cno>xHbI€ TTPOLICHTHI







['eomMeTpusi Kak OOWH U3 OCHOBHBIX pAa3AEJIOB UIIKOJBHOW MaTE€MaTHKH,
MMEIOIIUNA CBOEH 1eNIbl0 00€CleunTh U3yYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE pPAacCHOJIOKEHHE, OMNUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3yYeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o0miero oopazoBaHus 3aKIIOYAETCS B TOM, YTO OOyYaIOIIUICS YUYUTCS IPOBOIUTH
JIOKa3aTEJIbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WUCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTJIMYATh CBOMCTBA OT [PU3HAKOB,
bopMyIHpOBaTh OOPATHBIE YTBEPKICHUSI.

Btopoil uenpt0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPU PELICHUU KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aj]ad,
BCTPEYAIOIIMXCA B peanbHOM Ku3HH. OOydaroIMiics JOJDKEH Hay4HUThCS
OIPEAETUTh FeOMETPUUECKYI0 (UTYypy, ONHCATh CIOBAaMHU JAHHBIM 4YepTEX WIH
PUCYHOK, HANTH TUIOMIAb 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens win TpeOdyeMmble pa3Mephbl rapaxa ajis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIUTEIbHAS JIMHUS B U3YYEHUH F€OMETPHH.
[Ipu pemieHnu 3ajad MPaKTUUYECKOIO XapakTepa OOydYarolMiics YUYHUTCS CTPOUTH
MaTeMaTUYeCKHE MOJEIM pEajbHbIX JKU3HEHHBIX CHUTyalllil, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T'€OMETPUU C JIPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BATh ONPEENICHUSI T€OMETPUUECKUX (Uryp
U TIOHSTHH, EMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHUU B (PU3UKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTtops,
«Tpuronomerpuueckne CcoOTHOWEHUs», «Mertox koopauHaty u «Teopema
[Tudaropar.

VYuebusiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Ppa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢urypel U UX CBOMCTBa», «M3mepenue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBBI KOOpPAMHATBl Ha  IJIOCKOCTHY,
«Bekropsi», «JIBmkenus miockoctny, «I[IpeodbpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcsi 204 yaca: B 7 kiiacce
— 68 4JacoB (2 yaca B Hejeno), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHaTHs reomerpun. Touka, npsiMas, OTpE30K, Jyd. YToa. Buasl
yriioB. BeprukambHble W CMExHbIE yrubl. buccektpuca yria. Jlomanas,
MHOI'OyroJibHUK. [IapaineabHOCTh U EPIEHIUKYIISIPHOCTD NPSMBIX.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOHCTBA OCEBOM CHUMMETPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHMPKYJIS WU JIMHEWKH. TpeyrojpHUK.
Bricora, Mennana, OMcceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBIN M PAaBHOCTOPOHHMI  TpeyrojpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TPU3HAKK pPaBHOOEIPEHHOrO0 TpeyroibHuka. lIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoOIICTBa ¥ IPU3HAKU MAPAIIIENBHBIX NPsIMbIX. CyMMa YTJI0B TPEYTOJIbHUKA.
BaenrHue yriel TpeyroyibHUKA.

[IpsiMOyrosibHBIA ~ TpEeyroiabHUK. (CBOHCTBO MeEIHUAHBI MPSMOYTOJIBLHOIO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHyse. lIpusHaku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJIBbHUKOB. [IpsIMOYTONIBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMEeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibLIeM yriie ¥ OOJIbIIeH CTOpOHE TPEeYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomerpruueckoe Mecto ToOYeK. buccexkrpuca yrima U CEpeAUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XopAa M JuaMeTp, HUX CBoWcTBa. BzaumHoe
pacCIIOIO)KEHUE OKPYKHOCTH U npsiMoi. KacarenpHas M cexymias K OKpY»KHOCTH.
OKpyXHOCTb, BHOHMCaHHas B yroj. BnucaHHas W ONUCaHHAsE OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yeroipéxyroapuuku. [lapannenorpamm, ero npusHaku U cBoMcTBa. YacTHbIe
cllydad TMapajuiesiorpaMMoB (MIPSIMOYTOJILHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPU3HAKHU.
[IpssmoyrosibHAs TpaTenus.

Meton yaBoenust menuanbl. LlenTpansnas cummerpusi. Teopema QPaneca u
TEOpeMa O MPOMOPLHMOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, KodpduiueHnt mnomodus. [IpusHaku momoOus
TpeyroJbHUKOB. [IprMeHeHne moqo0ust mpy peleHny NPakTUIeCKuX 3a/1ay.



CpoticTBa Tmomaneii reomerpuueckux ¢uryp. Dopmynbl I TUIOMIAANA
TpPEYroJibHUKA, MapajienorpaMma, pomoa u Tpaneuuu. OTHOILIEHUE TIoMaaei
Nno00HBIX QUryp.

Brruncnenve miomaaed TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenuu
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yTIJia MPSAMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpHUroHOMETpUyYecKne (yHKIINH
yriioB B 30, 45 u 60°.

Brnucannele ¥ UEHTpAIbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOM WU XOpJIOH.
Yrael  Mexay ~XopJAamMu MU CEKyIUUMHU. BrnucanHble W OINHMCAHHBIC
YeTBIPEXYTOJbHUKHU. B3auMHOe pacnonoxeHne IByX OKpyxHocten. Kacanue

okpyx)HocTei. O0IIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHreic ymioB ot O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYIIbI IPUBEACHUSI.

Pemienrie TpeyronpbHuUKoB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pelienrie mpakTUUECKUMX 3aJad C MCIOJIB30BAHHUEM TEOPEMbI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpPOW3BENECHUH OTPE3KOB XOpH, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOpEMa O KBaJ[paTe KacaTeIbHOM.

Bekrtop, mnuHa  (MOIyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HANpaBJICHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMyd HaJl BEKTOpamMu. Pa3noikeHwe BEKTOpa IO ABYM
HEKOJITMHeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexkapToBbl KOOpIMHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MpsAMBIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKH. JlnmHa OKpyXHOCTH. ['pamycHas wu
paguaHHas Mepa yrIyia, BBIYMCIEHUE UIMH Iyr OKpyxHocTed. [lnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETPUU (PUryp (dJIeMEHTapHbBIC
npeactasienus). [lapannensueiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOTO Kypca
«I"eomeTpus» XapaKTepU3yIOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTU4EeCKOM IIKOJbI, K HCIOIb30BAHUIO ITUX
JIOCTUKEHUN B IPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:xIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U peau3allii ero
npaB, MPEJICTAaBICHUEM O MaTeMaTUYEeCKUX OCHOBaX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUM HAYKH, OCO3HAHHEM BaKHOCTH
MOPaTbHO-3TUYECKUX TTPUHIIUIIOB B JICSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEM JKMU3HU JJIsl yCHEIHOM NpodeccruoHaIbHOM
JIEATEIbHOCTH W PAa3BUTHEM HEOOXOJAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUYTBHON TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEIICHHM, pPaCCyXICHW, YMEHUIO BUJICThH
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHMS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKH Kak cQepbl YeIOBEUYECKOU
JIeATEeIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAUYUMOCTH JJIs PA3BUTHS IIMBUJIU3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaTEMaTUYECKOM KYJbTYpOH KakK CpPEeJICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIbCKON
JIEATEIIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H



IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHAThH MATEeMAaTUUYECKHE 3HAHUS B MHTEpPECAaX CBOETO
3I0POBbsI, BEJACHUS  3J0POBOTO  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUW U OTAbIXa, peryisapHas Qu3ndecKas
aKTHBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKA pe(ICKCHM, NPHU3HAHHEM CBOETO
IpaBa Ha OIIMOKY 1 TAKOro K€ MpaBa JPYroro 4ejIoBEKa;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUW IS pEIICHUs 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIOIIeH Cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanus K U3MEHAIOIIMMCS YCJIOBUAM COLUMAJIBLHOM M NMPHUPOAHON
cpensbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIMpOBaTh UJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEUICHUs] U JEUCTBUS, (POPMYJIHUPOBATH U OIIEHUBATH PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUSA

ba3oBble ornueckue aeiicTBM:

e BBHIABJIITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy IMOHATUAMH, (POPMYyIHPOBATH
OTIpeNIeTICHUS]  TIOHSITHM, YCTAaHABIWBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauu, OCHOBaHUS Ui OOOOIIEHHUS W CpPaBHEHUS, KPUTECPUU
TIPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYJIHPOBATH M  MPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHBIE W O0OIIHe,
YCIIOBHEIE;



BBISIBIISITh ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIH;
JIeNaTh BBIBOJBI C HWCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3dupaTrh T0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECJOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3adauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJIee TOIXOMANUH C y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpOBaTH BOIPOCH,, (PUKCUPYIOLUIME MPOTUBOpEUHe, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH IO CAaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS M BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HaOJIOICHUSI, HWCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MNPEAJIOKEHHBIM
y4HUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJIy PEIICHUS
3aJ1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOoOJIeMBI, PEIaeMoOl 3a/aud, BHICKA3bIBaTh UCH, HAICIICHHBIE HA TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHMajora, OOHAPYKWBAaTh PAa3JIMUUE W CXOJCTBO IO3UIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPENCTAaBIATh  PE3yNbTaThl  PEHICHUS 3a/1a4m, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (JOpMAT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIUuTOPHH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIANUBUIY AJTbHON
paboThI MPU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboOTHI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax paboTel (0OCyX)aeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIMIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHSI C JAPYTHMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA

Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH, alrOPUTM pElIeHUs 3aJayu (WIh ero
4acTh), BBIOMPATh CMOCOO pelieHusi ¢ y4€TOM HMEIOIIMXCA PECYpCoOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh U KOPPEKTHPOBATH
BapUaAHTHI PELIEHUI ¢ Y4ETOM HOBOM MH(MOpPMALIIH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA JICSITEILHOCTH MOCTABJICHHOM LIEJIA U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WJIM HEIOCTHXKECHHS e,
HAXOJUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xkoniy oOyuenus B 7 KJjacce OOyYarOIIMICS TOIYYHUT CIEAYIOIIHNE
MPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh M3y4e€HHBIE TE€OMETpUYECKUE (UTYpPBI, OMNPENesaTh UX
B3aMMHOE PAaCIOJIOKCHHUE, W300pakaTh T€OMETPUYECKHUE (UTYPHI, BBITIOIHSTH
YEpPTEXKHU TI0 YCIOBUIO 3adaud. M3mepATh JWMHEHHBIE W YTJIOBBIC BEJIWYUHBI.
Pemarts 3agaun Ha BBIYUCIICHUE JJIMH OTPE3KOB Y BEJIUYMH YIJIOB.

Henate TpyOyr0 OILICHKY JIMHEHHBIX W YTIJOBBIX BEJIWYMH MPEIMETOB B
peaNbHOU JKM3HU, pPa3MEPOB MPHUPOJHBIX OOBEKTOB. Pazmmuarh pasmepsl 3THX
0OBEKTOB IO TIOPSJIKY BETUINHBI.

CTpouth 4epTexKHU K TCOMETPUUECKUM 3a/1auaM.

ITonp30BaThCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKN M CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJHHUKOB MIPH PEIICHUU 3a71a4.

[IpoBOOUTHE JTOTHYECKHUE PACCYKAECHHUS C HUCIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

ITonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTrOJIbHHUKOB,
CBOWCTBOM  MEJWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OmnpenensaTs napauieIbHOCTh MPSIMBIX ¢ IIOMOIIBIO YTJI0B, KOTOPhIE 00pa3yeT
¢ HUMH cekymada. OnpenensaTe NapayieIbHOCTh NPSIMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemats 3a1aun Ha KiieTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUS M HAXOJIUTh YHUCJIOBbIE U OYKBEHHBbIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJadyax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN [IBYX NapAJUICIIbHBIX IPSIMBIX CEKylleu. Pemare npakTuyeckue
3a71a4d HA HAXOXKJAEHHUE YIJIOB.

Brnagete NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACTh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIECHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE
MeCTa TOYEK.

DOopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, IT0JIb30BaThCSA UX CBOMCTBAMHU. Y METH IIPUMEHSATh 3TU CBOMCTBA IIPU
pELICHUY 3a1a4.

Bnagers NMOHSATHEM OMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ 1meHTp. Ilonp3oBaTthes (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TEPECEKAOTCSI B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsiTHEM KacaTeabHOM K OKPYKHOCTH, IMOJIb30BAThCA TEOPEMOM O
MEPIEHINKYJISIPHOCTH KaCaTEJIbHOU U paJinyca, MPOBEAEHHOIO K TOUKE KACAHMUS.

ITonp30BaThCA MPOCTEUIIUMU T'€OMETPUYECKUMHA HEPABEHCTBAMHM, ITOHUMATh



UX MPAKTUYECKUN CMBICI.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C IMTOMOIIBIO LIUPKYJISA U
JINHEUKH.

K xoHuy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU MPU PELIEHUH T€OMETPUUECKUX 3aau.

[IpumMeHsATh CBOMCTBAa TOYKHM IEPECEUYECHHs] MEIMaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a]a4.

BiageTs noHATHEM CpeJHEN JMHUM TPEYTOJIbHUKA W TPAIllelUH, IIPUMEHATH
X CBOWMCTBA NpPU pELICHUH reoMeTpudeckux 3anad. [losb3oBaTbes Teopemon
dajieca ¥ TEOPEMOU O IPOMOPLMOHATIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PEIICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsATh npU3HAaKK NOJ00Us TPEYTOJbHUKOB B PELIEHUH N€OMETPUUECKIX
3a/ad.

[lonb3oBaTecss Teopemoi [ludaropa npns pemieHUsT TE€OMETPUYECKUX H
IpakTU4YecKux 3anad. CTpOUTh MaTEMaTHYECKYH) MOJENb B NPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JITUHBI.

Brnagets NOHATHSMU CHUHYyca, KOCHMHYCa U TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKA. [10b30BaThCsl STUMU MOHATHUSMH ISl PEILICHHUS
IIPaKTUYECKUX 3a]a4.

BbrancnsaTts (pa3ninyHbIMU crioco0amMu) IUIOIIAAb TPEYTOJbHUKA U IUIOIIAIH
MHOTOYTOJNBHBIX  (QUryp (monib3ysich, TJ€ HEOOXOOUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Brnagete NOHATHSAMM BIMCAaHHOTO M LEHTPAJIBHOIO Yrja, HCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTriaX, yIrilax MeXay XOopAaMH (CEeKYIUMH) U yIIIe MEXIy
KacaTeJIbHOM U XOPJIOU IPU PELIEHUHA N'€OMETPUYECKUX 3a1ay.

BnageTe MOHSATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOWCTBA
ONKMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTHKE — CTPOUTH MAaTEMATHYECKHE
MOJIENIU JISl 3a/1ay peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHUS
C NPUMEHEHUEM MOAOOMS W TPUTOHOMETPHM (MOJB3YSACh, I/A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce oOydaroIIMHCS MOJYYUT CIETYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJOB, HAXOOUTh C UX
IIOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («pEIICHHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJIBKYJISATOPA) TMHbI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.



[Tonp3oBaThCcs hopmMyiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM Il HAXOXKJIEHUS COOTHOIICHUH MEXIy TPUTOHOMETPHUUYECKUMU
BEJTMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKJIEHUS PA3TMYHbIX
AJIEMEHTOB TPEYIrOJIbHUKA («PEUIEHUE TPEYTrOJbHUKOBY»), MPUMEHATh HUX IMpHU
pEIICHUH TeOMETPUUECKHX 3a]1ay.

Brnagets moHsTHSIMH  npeoOpa3oBaHMs  MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [1onb30BaTHCS CBOMCTBAMU MOI00MST MPOU3BOJIBHBIX
buryp, yMeTh BBIUUCIATH JJIUHBI W HAXOAWTHh YTABl y TOMOOHBIX QUTYD.
[IpumensTh cBOMCTBa MOMOOMS B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH
MpUMEPHI TOJT0OHBIX GUTYP B OKPYIKAIOILIEM MHUPE.

[Tonb30BaThCs TEOPpEMAMU O MIPOU3BEIEHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaPATE KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHUMATh HUX T€OMETPUYECKUNA U (PU3NUYECKUI
CMBICJI, MPUMEHATh HUX B PEUICHUUM TE€OMETPUUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUISl HAXO0KICHUS IJTMH U YIJIOB.

[Tonb30BaThCS METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH T€OMETPUUECKUX U MTPAKTUYECKUX 3a]1a4.

Bnanets MOHATUSMH NMPABUIBLHOTO MHOTOYTOJIBHHMKA, JIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W paJUaHHON Mephl yIria, YMETh BBIYUCIATH IUIOLIAIb
Kpyra u ero yactei. [[puMeHsTh oyuyeHHbIE YMEHHUS B TPAKTUUECKUX 3a/1auax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTyp, TPUMEHSTH JBHXKECHHS
MJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHATh MOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTEMATHYECKHE
MOJIENIN JUISl 3a/1a4 PeAIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOoJ00UsI U TPUTOHOMETPUUECKUX (DYHKIMI (MOJIb3YsACh, TIIE
HE00XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJsan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/n HanMeHoBaHMe pa3/ie/ioB U TeM (uu¢pposbIe)
B NMPOrpamMMmsl Bcero Kon;po.m)m,l l'IpﬁaKanecmle o0pa3oBaTe/bHbIE
e padoThI padoTbI
pecypcsl
[Ipocreiimue reomeTpuyeckue GUTypsl U
1 UX CBOMCTBA. lI3MepeHne reomeTpuuecKux 14 EEESE&T:;(;EI%% 415620
BEJINYUH T ]
bu6nuoreka [JOK
2 Tpeyromsriu 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble npsMble, CyMMa YTJIOB 14 1 bubnmnoreka [JOK
TPEYTroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>xHOCTb U KpyT. ['eomeTpuueckue 14 1 bu6muoteka [IOK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIeHNE 3HAHUIA 4 1 ngg;;fg;gg}é f15¢2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KoJsn4yecTBo yacoB DJIeKTPOHHBbIE
Ne ni/n HanmMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
B NPOrpamMmblI Bcero Koﬁn TPOABHLIE HpangquKn o0pa3oBaTe/bHbIE
padoThI e padoThI pecype
" bubmuoreka [JOK
! HeThIpEXyroMbHuKH 12 ! https://m.edsoo.ru/7f417e18
T O
2 Heglr)[f)Manoinaii?{;; Z"szl‘;liai 101I00HEIC 15 1 bubmorexa [IOK
poTIopH p » TOA https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
3 S 14 | Bu6miorera LIOK
pey Y YP- https://m.edsoo.ru/7f417¢e18
[Tnomanu nogoOHBIX huryp
4 Teopema [Iudaropa u nauana 10 1 bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKpYKHOCTH. Brincanusie u
5 ONMCAaHHBIE YEThIPEXYTOJIbHUKHU. 13 1 bubnmnoreka [JOK
KacarenbHble k oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
. bubmuoreka [JOK
6 [ToBTOpeHme, 06001IIeHNE 3HAHUI 4 1 hitps://m.cdsoo.r/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 IITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne ni/m IpOrpaMMEI Beero KonTpoabHbie l'[p6a1canecmle 06pazoBaTeIbHbIe
padoThI padoTHI pecypebi
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 | bubnuorexa LIOK
CHUHYCOB. Penienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2¢c
[Ipeo6paszoBanue nonodus. Merpuyeckue bu6nuorexa IIOK
2 10 1
COOTHOLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
3 Bexrops! 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH 9 1 bubmorexa HOK
ckapto P https://m.edsoo.ru/7f41al2c
s [IpaBunbpHbBIE MHOF0yFOIJ)'II;<HI/II;IE/lI. Jnnaa . Butmiorexa [[OK
OKPYJRHOCTH 1 Hﬂomaﬂv pyra. https://m.edsoo.ru/7f41al2c¢
Briaucnenune niontanei
bu6mmoreka [IOK
6 JlBIDKEHHS 11710CKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3AIUS 7 ) but6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoJsan4yecTBo yacoB DJIeKTPOHHBIE
Ne Mara nugpossie
Tema ypoka
n/n yp Bcero Kog[ TPOILHBIE l'[pangquKn u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThI pecype
1 IIpocreiimme reoMeTpuuecKue 1 bubmuoreka LIOK
00BEKTHI https://m.edso0.ru/8866b724
2 MHOroyroJabpHHUK, JIOMaHas 1 Brbmaorexa LIOK
y ’ https://m.edsoo.ru/8866cbba
3 CMexHbBIe U BepTUKAJIbHBIE YTIIBI 1 Bubmiorexa LIOK
P y https://m.edsoo.ru/8866¢5¢0
4 CMeKHbBIE U BEpTHKAJIBbHEIE YIJIBI 1 bubmiorexa LIOK
P Y https://m.edsoo.ru/8866¢7be
5 CMeXHBbIE U BEPTUKAJILHBIC YTJIbI 1
6 CMEKHbBIE U BEPTUKAJIbHBIE YIJIbI 1
7 CMeKHbIE U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
W3mepenue JIMHEUHBIX U YIVIOBBIX
9 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJI0B
H3MmepeHne TMHEUHBIX U YTIIOBBIX
10 Benni;H quncneHHe(nyesKOBri 1 Bubmiorexa [JOK
i P https://m.edsoo.ru/8866c3ea
YIJIOB
N3mepenue JIMHEWHBIX U YIVIOBBIX
11 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U 1
YIJIOB
W3mepenue JIMHEWHBIX U YIVIOBBIX
12 BEJIMYMH, BEIYMCICHUE OTPE3KOB U 1

yIJIOB



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724

13

[Tepumetp u mwomans Guryp,
COCTAaBJICHHBIX U3
IPSIMOYTOJILHUKOB

14

[Tepumetp u mromanp Guryp,
COCTAaBJICHHBIX U3
PSIMOYTOJIBHUKOB

15

[ToHsATHE O paBHBIX TPEYTOJIBHUKAX
Y TICPBUYHBIC MIPEIICTABICHHS O
paBHBIX QuUTypax

bu6mmoreka [JOK
https://m.edsoo.ru/8866ce80

16

Tpu npusHaka paBeHCTBA
TPEYTrOJILHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBA
TPEYTOJILHUKOB

bu6moreka [JOK
https://m.eds00.ru/8866e01e

19

Tpu npu3Haka paBeHCTBA
TPEYroJbHUKOB

20

Tpu nmpusHaka paBeHCTBa
TPEYroJbHUKOB

21

Tpu npr3Haka paBeHCTBA
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edso0.ru/8866e88¢

22

ITpusHaku paBeHCTBa
IPSIMOYTOJIHBIX TPEYTOJIbHUKOB

23

IIpu3Haku paBeHCTBa
IIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB

24

CBOMCTBO MeaHbI
MIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K THIIOTEHY3€

bubmoreka [JOK
https://m.edsoo.ru/8866e9%ec

25

CBoOMCTBO MeaHbl
IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEAEHHON K THIIOTEHY3€



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80

26 PaBHOGeIpeHHbIE U bu6mmoreka [JOK
PaBHOCTOPOHHUE TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
27 ITpusHaky u cBolicTBa bubmuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIHbHUKA https://m.edso0o.ru/8866d880
78 [IpusHaku u cBOMCTBA bu6mmoreka [JOK
paBHOOEAPEHHOTO TPEYTOIHLHUKA https://m.eds00.ru/8866d880
29 ITpusHaku u cBoiicTBa bubmuoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0o.1ru/8866e26¢
30 HepaBeHcTBa B reometpun
31 HepaseHctBa B reomMerpuu bubmorexa HOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reoMerpun
33 HepaBeHctBa B reomerpuu
34 [IpssMOyTONBHBIN TPEYTOJIBHUK C bu6mmoreka [{JOK
yryiom B 30° https://m.edso0.ru/8866eb22
[IpssMOYTONIBHBIN TPEYTOJILHUK C
35 o
yriioMm B 30
36 KonTponbhas pabora no teme bu6mmoreka [JOK
"TpeyroiabHuxu" https://m.edsoo0.ru/8866ecbe
37 [TapamiensHble psMbIE, UX bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [TsTeiil noctynatr EBknuna
HakpecT nexamue,
COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTJIbI, bubmorexa [IOK
https://m.eds00.ru/88661086
o0Opa3oBaHHbIE NPU EPECCUECHUU
NapaJuIeIbHBIX NPSIMbIX CEKYIIeH
HaxkpecT nexamue,
40 COOTBETCTBEHHbIE U

OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NIPH NIEPECEUECHUU



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa

NapajuIeJIbHBIX NPSIMbIX CEKyIIeH

41

Hakpect nexanue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE TIPU TIEPECCUCHUH
MapajuIeIbHBIX MPSMBIX CEKYyIIeH

42

Hakpect nexanue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE MPU NIEPECCUCHUH
MapaJuIeIbHBIX MPSMBIX CEKYIIeH

43

HakpecT nexamue,
COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIE NIPH NTEPECEUCHUN
NapauIeNIbHBIX NPSIMbIX CEKYIIeH

bu6moreka [JOK
https://m.eds00.ru/886613b0

44

[Ipu3Hak napamieabHOCTH IPSIMBIX
Yepe3 paBEeHCTBO PACCTOSHUM OT
TOYEK OJTHOM MPSAMOM 10 BTOPOIt
IPSIMOM

45

[Ipu3Hak napayienbHOCTH MPSMBIX
4yepe3 paBEHCTBO PACCTOSTHUM OT
TOYEK OJIHOM IIPSIMOM 10 BTOPOU
MPSMOM

46

CymMa yriioB TpeyroJbHUKa

bu6mmoreka [JOK
https://m.edso00.ru/88661630

47

CymMa yriioB TpeyroibHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/886618ba

48

BHemrnue yribl TpeyrojibHUKa

bubnuoreka [JOK
https://m.edso0.ru/8866fas5e

49

BHelHue yribl TpeyrojabHUKa

50

KonrtposbHas pabora no reme

bu6moreka [JOK



https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0

"[TapainienbHble IPAMbBIE, CyMMa
YIJIOB TPEYroJpHuKa"

https://m.edsoo.ru/8866fe6e

51 OKpY’KHOCTb, XOPZIbl U JUAMETP, UX bubmuoreka [IOK
CBOWCTBA https://m.edsoo.ru/88670800
52 KacarenbHas Kk OKpyXKHOCTH Enbmrorexa IOK
Py https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIMCAHHAS B yTOJI
54 OKpY>KHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsitue o 'MT, npumenenue B bu6mmoreka [JOK
3aJ1auax https://m.edsoo.ru/8867013¢
56 [Tonstue o I'MT, npumeHnenue B bubmuoreka LIOK
3aJ1a4ax https://m.edsoo.ru/88670508
buccekrpuca u cepeIuHHbIN
57 NEPIEHAUKYJISP KaK
reOMETPUYECKUE MECTa TOUEK
53 OKpy>XHOCTb, OITUCAHHAST OKOJIO bu6mmoteka [JOK
TpEyrojabHuKa https://m.edsoo.ru/8§8670a62
59 OKpy>XHOCTb, OITUCAHHASI OKOJIO
TpeyroJbHUKa
60 OKpy>XHOCTb, BIICAaHHAs B bu6mmoreka [JOK
TPEYrOJIBHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BIIICAaHHAs B
TPEYTrOJIbHUK
62 [Ipocreiimne 3anaum Ha bu6mmoreka [JOK
IIOCTPOCHUE https://m.eds00.ru/88671188
63 IIpocreiimne 3axaum Ha bu6nuoreka IIOK
MMOCTPOCHUE https://m.edsoo0.ru/886712d2
KonTponbhas pabota mo Teme
64 "Ok p}KHOCTLFI)/I KpyT bubmrorexa LIOK
Py PYT- ) https:/m.eds00.ru/88671462
["'eomeTpruyecKue MOCTPOSHUS
65 IToBTOpeHue u 0600IIeHNE 3HAHUI bubnuoreka LIOK



https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e

OCHOBHBIX IIOHATUN U METOZOB
Kypca 7 Kiacca

https://m.eds00.ru/886715b6

66 Hrorosas xkouTpoILHAs padora 1 bubanorexa [IOK
P P https://m.eds00.ru/886716¢ec

[ToBTOpeHue u 00001IeHNE 3HAHHIA
67 OCHOBHBIX IIOHSITUH U METOJIOB 1

Kypca 7 Kiacca

IToBTOpenue u 006001IeHIE 3HAHUIT

P o bu6mmoteka [IOK

68 OCHOBHBIX IIOHSTHI U METOLOB 1

Kypca 7 Kiacca

https://m.edso0.ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[TPO'PAMME

68



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6

8 KUIACC

KoJsn4yecTBo yacos JJIeKTPOHHBbIE
Ne Tema vooka Hara nugposeie
n/n yp Bcero KOGH TPOILHbIE Hpaécanecmd u3yuyeHusi | oOpa3oBarTe/ibHbIE
padoThI e padoThbI pecype
1 [Tapannenorpamm, ero npu3sHaku U 1 bubnuorexa LIOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapamtenorpamm, €ro Npu3HaKku U 1 bu6nuorexa IIOK
CBOMCTBA https://m.edsoo0.ru/88671cal
3 [Tapannenorpamm, ero Npu3HaKku 1 1 bubnuoreka LIOK
CBOICTBA https://m.edso00.ru/88671cal
YacTtHble ci1yyan napajiiesorpaMMoB
4 (Hp}IMOYFOJ'IzHI/IK p(I))MG KBa;II))aT) ux 1 bubmorexa HOK
. ’ ’ https://m.edsoo.ru/88671dea
MIPU3HAKU M CBOMCTBA
4
;| e o | Busmorea 101
pPAMOY > POMD, KBaZpat), https://m.eds00.ru/8867120
IPU3HAKU M CBOKCTBA
Y
o | e eoroen | Busmorea 10
pPAMOY %> POMD, KBaZpat), https://m.edso0.ru/8867209¢
PU3HAKU M CBOKCTBA
bu6mmoreka [JOK
/ Tpanenus ! https://m.edso0o.ru/88672358
] PaBHOOOKast 1 MpIMOYTOIBHAS 1 bu6muoreka [IOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas ¥ IpSIMOYTOJIbHAS 1 bubnuoreka LIOK
Tparnenuu https://m.eds00.ru/88672858
but6mmoreka [IOK
10 MeTozn yABOSHHS MEHAHbL 1 https://m.edso0.ru/88672b14
11 IlenTpanbHas cuMMETpUs 1 bubmorexa HOK
https://m.edso0.ru/88672b14



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2

12 Kontponbhas pabota no teme bu6mmoreka [JOK
"YeTplpéXyroapbHUKU" https://m.edsoo0.ru/88672c%a
13 Teopema daneca u Teopema o bubmuoreka [IOK
NPONOPUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 Cpenssist TMHUS TPEyTroJIbHUKA bubmorexa HOK
https://m.edso0o.1u/88672e0c
15 CpenHsisi TMHUS TPEYTOJIbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672{38
16 Tpaneuus, €€ cpeaHssa TUHUS Bubmiorexa [JOK
’ https://m.edso00.ru/88672358
17 Tpaneuus, €€ cpeaHss TUHUS bubmioreka LIOK
’ https://m.edso0o.ru/88673064
18 [IponopruoHaibHbIE OTPE3KH bubmorexa [HOK
https://m.edso0o.ru/88673794
19 [IponopiimoHanbHbBIE OTPE3KHU bubmmorexa LIOK
https://m.eds00.ru/88673794
20 LlenTp Macc B TpeyroJbHUKE bubmorexa HOK
https://m.edsoo0.ru/886738fc
but6mmoreka [JOK
21 Tonoburre TpeyronbHuky https://m.edsoo0.ru/88673a78
2 Tpu npuzHaka mogoous bu6mmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npusHaka nogo0us bubmuoreka [{JOK
TPEYTOJIBbHUKOB https://m.edso00.ru/88673d52
24 Tpu npuzHaka mogoous bu6mmoreka [JOK
TPEYTOJILHUKOB https://m.edsoo0.ru/8867400e
25 Tpu npusHaka noao0us
TPEYTOJIbHUKOB
2% [Tpumenenue noao0Ous Mpu peleHun
IPAKTHUYECKUX 3a4a4
27 KonTponbHast paboTa no teme bubmmoreka [IOK



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a

"[TogoOHbIE TPEYTOTLHUKH"

https://m.edso00.ru/8867445a

78 CBoiicTBa miomaaeu bu6mmoreka [JOK
reOMEeTpHUUECKuX Guryp https://m.edsoo.ru/886745fe
29 DopMyIbl IS IUIOIIAN bubnuoreka [IOK
TPEYTrOJbHUKA, IapaJlJIeIorpaMma https://m.eds00.1ru/88674860
30 DopMyIIbl IS IUIOMIAAN bu6mmoreka [JOK
TPEYTroJIbHUKA, ITapajljIeJIorpaMma https://m.edsoo.ru/88674a22
31 DopMyIIbl IS IUIOIIAH bu6nuoreka [IOK
TPEYroJbHUKA, TapallyieIorpaMma https://m.edsoo.ru/88674a22
3 @opMyIIbl ISl IIIOMIAAN bu6mmoreka [JOK
TPEYTroJIbHUKA, NTapajljIeJIorpaMma https://m.eds00.ru/88675288
33 DopMyIIbl IS IUIOIIAAH bu6nuoreka IIOK
TPEYroJIbHUKA, IApAJIIEIOrpaMma https://m.edso0o.ru/8867542¢c
34 Beruucnenue miomanei CioxHbIX bubmuoreka [JOK
buryp https://m.edso0.ru/88674e78
35 [Tnomanu ¢puryp Ha KiIeT4aTOM bu6muoreka [IOK
Oymare https://m.eds00.ru/8867473¢
36 [Tnomaau nomgo6HbIX huryp
37 [Tnomaau nonoOHBIX Guryp
38 3aiauu ¢ IPaKTUYECKUM bu6mmoreka [{JOK
COJIEPKAHUEM https://m.edso00.ru/88675558
39 3ajaun ¢ IPaKTUYECKUM bu6mmoreka [JOK
COJIEPKAHUEM https://m.eds00.ru/88675684
40 Penrenue 3a1a4 ¢ MOMOIIBI0 METO/1A bu6mmoreka [JOK
BCIIOMOTaTEJILHON IUIOIAaU https://m.edsoo.ru/88674190
A1 KonTponbhas pabota no teme bu6mmoteka [JOK
"ITinomans" https://m.edso00.ru/8867579c¢
47 Teopema IIudaropa u eé bub6mmoreka [IOK
MPUMEHEHUE https://m.edso00.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [JOK



https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a

PUMEHEHUE

https://m.eds00.ru/88675918

Teopema [Tudaropa u eé

bu6mmoreka [JOK

44 NpUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u e
IPUMEHEHUE
46 Teopema [Tudaropa u eé
MPUMEHEHUE
OrnpezesieHne TPUTOHOMETPUIECKUX
HKIIMI OCTPOro yria
47 EI)YSIME I‘OJIBHI())I‘O Tye roJIbHUKA bubmorexa TIOK
PAMOY pey ’ https://m.edsoo.ru/88675d32
TPUTOHOMETPUUECKUE COOTHOIICHUS
B [IPSIMOYTOJILHOM TPEYTOJILHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bu6nuoreka [IOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOJIECTBO
KonTponbhas pabota mo Teme
51 "Teo peMa anr))aro a ¥ Hayvaja bubmorexa LIOK
P " p https://m.edsoo.ru/8al1407e8
TPUTOHOMETPUHI
Bnucanubie v LIEHTpaIbHBIE YIIbI, bu6mmoreka [{JOK
52 . .
YroJl MEeXY KacaTeabHOM U XOpA0H https://m.edsoo.ru/8al1415b2
Brincannsbie ¥ IEHTpaIbHBIE YTJIbI, bu6mmoreka [IOK
53 . .
YIOJI MEXY KacaTeIbHOU U XOPIOU https://m.edsoo.ru/8a141940
Bnucanubie v IeHTpaIbHBIE YIIIbI, bu6mmoreka [{JOK
54 . .
YroJl MEXY KacaTeabHOM U XOpaoH https://m.edsoo.ru/8al41b34
55 Yl MKy XOpJAaMu U CEKYIIMMU
56 Yriael MKy XOpJAaMu U CEKYIIMMU
57 Brniucannbie u onMcaHHbIe bubmuoreka [JOK

t-IeTpréX}/I‘O.]'II:.HI/IKI/I, HX IIPU3HAKU U

https://m.edsoo.ru/8a140{86



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918

CBOMCTBA

BrmicanHple 1 onmMcaHHBIE

58 YETBIPEXYTOIBHUKN, UX IIPU3HAKA U brbmiorexa LIOK
" pexy ’ P https://m.edsoo.ru/8al416d4
CBOIiCTBa
Bruvcanusie 1 onMcaHHbIE
59 YETBIPEXYTOJIbHUKN, UX IPU3HAKHU U bubmuorexa LIOK
o pexy ’ P https://m.edsoo.ru/8al416d4
CBOliCTBa
[IprMeHeHre CBOMCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPU
PEIICHUH T€OMETPHUYECKUX 3a]1a
[IpumeHeHre CBOWCTB BIUCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH
PEIICHUH T€OMETPHUIECKUX 3a1a
62 B3anMHoe pacnosnoxeHue IByx bu6mmoreka [JOK
OKPYKHOCTEH, 00IIHEe KacaTeIbHbBIE https://m.edsoo.ru/8al410a8
63 Kacanue okpyxkHocTen Bubimoreka LIOK
Py https://m.edsoo.ru/8al410a8
KonrponsHag pabora o teme "YTIIsl
64 B OK p)KHOCTI/IpBHI/ICELHHBIe u bubanorexa [IOK
Py ) " https://m.edsoo.ru/8al41c88
ONMCAHHBIE YETHIPEXYTOJIbHUKU
IToBTOpEHE OCHOBHBIX ITOHATUI U
65 MCTOI[(I))B KypcoB 7 U & Kj1acCoB bubanorexa [IOK
YP N ’ https://m.edsoo.ru/8al41ddc
00001IeHEe 3HAHUIA
IToBTOpEHE OCHOBHBIX ITOHATUI U
66 MeToz[cI:B KypcoOB 7 U & KjIacCOB bubanorexa [IOK
yp N ’ https://m.edsoo.ru/8al4lefe
00001IeHEe 3HAHUI
bubmoreka [JOK
67 Hrorosas koHTpOIBEHAS padoTa
p p https://m.edsoo.ru/8a142368
IToBTOpEHNE OCHOBHBIX ITOHATHI U
p bu6mmoreka [JOK
68 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

0000111eHHE 3HAHUHA

https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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9 KUIACC

KoJsn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne Tema ypoka K I M3y4YeHH UHppOBbIe
n/n Yp Beero OﬁﬂTpo.lIbeIe pﬁaKaneCKne : Yy 06pazoBaTebHbIE
padoThI padoTbl pecype
1 Onpenenenne TPUrOHOMETPUUECKUX | bubmuorexa [IOK
¢bynkuit yrios ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEACHUS 1
3 Teopema KOCUHYCOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 bubmorexa [JOK
p Y https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
8 Teopema cuHyCcOB 1
9 Haxoxnenue e CTOpOH U 1 Bbu6mmorexa [JOK
BEJIMYUH YIIIOB TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroabHUKOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroabHUKOB 1 bubmorexa [JOK
pey https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB 1 bubmiorexa [JOK
pey https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroabHUKOB 1 bubmorexa TIOK
pey https://m.edsoo.ru/8al42ac0
[IpakTHyeckoe NpUMEHEHHE TEOPEM bubnuoreka [IOK
14 1
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTuecKoe IPUMEHEHHUE TEOPEM 1



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

CHUHYCOB ¥ KOCUHYCOB

16 KonTponbhas pabota no teme bubnunoreka [JOK
"Penienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
Bbubmmorexa [JOK
17 [TonsiTue o mpeoOpa3zoBaHUU TTOIO0US https-//m.cdsoo.rw/8al 43ab0
18 COOTBETCTBEHHBIE JIEMEHTHI bubnmoreka [JOK
10/100HBIX (hUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
110J1I00HBIX pUryp
Teopema o Ipon3BEeEHUH OTPE3KOB
XOpA, TEOpEMaA O MPOU3BEICHUH bubnuorexa LIOK
20
OTPE3KOB CEKYIIUX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpou3BEACHUN OTPE3KOB
XOpA, TeOpeMa O NPOU3BEICHUU bubnnorexa [IOK
21
OTPE3KOB CEKYLIHUX, TeOpeEMa O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTelIbHOU
Teopema 0 IpOU3BEACHUN OTPEZKOB
XOpJl, TEOpEMa O MPOU3BEACHUU bubnunorexa [JOK
22
OTPE3KOB CEKYLIHUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTelbHOU
3 [IpuMeHeHne TeopeM B peleHun bubnunorexa [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143106
24 IIpuMeHeHHe TeopeM B peleHun bubnuoreka [IOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a1443fc
75 [IpuMeHeHne TeopeM B peleHun bubnmnorexa [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
Konrponsnas pabora no Teme
26 "[IpeobpazoBanue moI00us. bubnmnoreka [JOK

Mertpuueckre COOTHOUIEHUS B
OKpy>kHOCTH"

https://m.edsoo.ru/8al1447a8



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14392a

Ornpenenenre BEKTOPOB.

bu6mmoreka [IOK

27 DH3HICCKHI H FCOMETPHHCCKHT https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
78 CnoxxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnunoreka [JOK
YMHOXKEHHE BEKTOPA HAa YUCIIO https://m.edsoo.ru/8al44a8c
CnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnuotexa [JOK
29
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 Crno>xeHUe ¥ BBIYUTAHUE BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YUCIIO
31 Paznoxxenue BexkTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunartsl BekTopa Bubmiorexa LIOK
p P https://m.edsoo.ru/8al44tbe
CkansipHoe MPOU3BEACHUE BEKTOPOB,
33 ero EIMeHeII{)He z(njll HaXO)KI[eHI/II:I Bubmiorexa IIOK
p https://m.edsoo.ru/8a14539¢
JUTHH H YTJIOB
CkansapHoe IpOu3BEACHIE BEKTOPOB,
34 ero I EIMGHCII:I/IG ns? HaXO0X eHI/IlzI bubmorexa LIOK
p A A https://m.edsoo.ru/8al4550e
JUTVH | YTJIOB
35 Pemenue 3aga4 ¢ mnomoIpro bubmuoreka [{OK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ momoIpio bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al458c4
37 [IpuMeHeHne BEKTOPOB ISl peIICHUs
3a1a4 GU3MKU
33 KonTponbHas paboTa 1mo Teme bubmuoreka [JOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOYCK Ha
TJTIOCKOCTH
40 YpaBHeHue npsamoit bubmmorexa LIOK

https://m.edsoo.ru/8al145c48



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960

41

YpaBHeHue NpsIMoit

42 YpaBHEHUE OKPY>KHOCTH bubmorexa LIOK
p Py https://m.edsoo.ru/8al4635a
43 Koopannatsl Touek nepecedeHus bub6nuorexa LIOK
OKPY>KHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
Meroa KoOpAMHAT NPU PELICHUN
44 reOMETPUYECKHUX 3aj1ay,
MPAKTUYECKUX 3a/1a4
Meroa koOpAMHAT NPU PELICHUN
45 r€OMETPUYECKHX 33]1a4,
MPAKTUYECKUX 3a/1a4
Meroa koOpAMHAT NPU PELLICHUN
46 reoMeTpUYECKUX 3a1ad,
MPAKTUYECKUX 3a/1a4
K 0
47| "Jlexapron xoopuma Ha bu6orera LIOK
P " P https://m.edsoo.ru/8al46e0e
TIJIOCKOCTH
48 IIpaBuIbHBIE MHOTOYTOJIBHUKH, bubnnorexa [IOK
BBIYHCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmorexa [IOK
49 Hucno w. Jlnka okpysxHocTH https://m.edsoo.ru/8a1472c8
bubmanoreka [IOK
50 ucno 7. JimuHa OKpyXKHOCTH https://m.edsoo.ru/8al4714c
51 JUIHa TyT¥ OKPY>KHOCTH
52 Pannannas mepa yria bubmorexa [JOK
8 pay https://m.edsoo.ru/8al14714c¢
53 [Tmomans kpyra, cekTopa, CerMeHTa Eubmiorexa LTOK
HHans kpyra, pa, https://m_edsoo.ru/8a147426
54 IInomans kpyra, cekTopa, CErMeHTa Bubmrorexa IOK
1aib Kpyrd, pa, https://m.edsoo.ru/8a147750
55 [lmomane kpyra, cekTopa, CerMeHTa bubnuotexa [JOK



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a

https://m.edsoo.ru/8a147750

56 [ToHsiTHE O NBUKEHUH TUIOCKOCTH bubnmorexa LIOK
https://m.edsoo.ru/8a147¢82
57 ITapamienpHbIN IEPEHOC, IOBOPOT bubmorexa LIOK
p p ’ p https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa LIOK
p p > p https://m.edsoo.ru/8al147f16
59 [TapayiienpHbIN IEPEHOC, TOBOPOT
60 [TapajuienbHbII IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUN ITPU bubnuoreka [IOK
peumeHun 3aaay https://m.edsoo.ru/8a1480e2
KontposbHas paboTa mo TemMam
62 "[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
OKpY’>KHOCTb. JIBUKEHUS TIIOCKOCTH"
[ToBTOpEeHME, 0600IIEHNE,
cucremaTusanus 3HaHui. MzmMepenue bubmuotexa [JOK
63
T€OMETPUUECKHUX BEJINYMH. https://m.edsoo.ru/8a148524
TpeyroapHUKN
[ToBTOpenue, o6o0IIEHNE,
64 cucTeMaTu3alus 3HaHUM. bubmuoreka [JOK
[TapaienbHbIE U EPIICHINUKYJIISIPHBIE https://m.edsoo.ru/8a148650
MpsIMbIE
[ToBTOpEeHME, 0000IIEHNE,
cUCTEeMaTH3allUs 3HAHUM.
65 OKpy»XHOCTb U KpPYT.
['eomerpuueckue nocTpoeHus. Y bl
B OKPY>KHOCTH
[ToBTOpeHnue, 060061IeHNE,
66 cucTeMaTHu3alus 3HaHui. BrimcanHbie
Y OTIIMCaHHBIE OKPYKHOCTH
MHOTOYTOJILHUKOB
67 Wrorosas koHTpoipHas paboTa bubnuotexa [JOK



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750

https://m.edsoo0.ru/8a148920

[ToBTOpEeHME, 0000IIEHNE,
CHCTEeMaTH3alMs 3HAaHUH

68

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/8a148920




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

7 KUIIACC
Kon .
poBepsEMOro IIpoBepsiembie NpeIMeTHbIE Pe3yIbTaThl 0CBOCHHs OCHOBHOI
pesyanTaTa o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
6 I'eometpus
Pacnio3HaBaTh M3yueHHBIE T€OMETpUYECKHE (DUTYpPBI, ONpPENeNsiTh HX
B3aMMHOE€ PpACIOJI0XKEHUE, H300pakaTh TIeOMEeTpUYecKue QUrypsl,
6.1 BBIINOJIHATh YEPTEKU 110 YCIOBHUIO 3a1adyd. M3mepsarh IuHEHHbIE U
YTJIOBbIE BETUYMHBI. Pemare 3a1a4i Ha BBIYKCIICHHUE IJTMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb rpyOyI0 OLIEHKY JUHEWHBIX U YTJIOBBIX BEJIMUYUH MPEIMETOB B
6.2 peasbHOM JKW3HH, pa3MepoB MPHUPOJIHBIX OO0BEKTOB. Pazmnuarh
pa3Mepsbl ITUX OOBEKTOB 110 MOPAIKY BETMUMHbI
6.3 CTpouTh 4epTeKH K FT€OMETPUUECKHUM 3aiadyam
[lonp30BaTbes MpU3HAKAaMU PaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
6.4 IPU3HAKU U CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUH
3az1a4
6.5 [IpoBOoguTh  JOrMYECKHE  PACCYKIEHUS  C  HCIOJIb30BAHUEM
‘ FEOMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HaAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIMAaHbl, NPOBEAEHHON K THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/1a4
OnpenensaTh napamieabHOCTh MPSIMBIX C IOMOILBIO YIJIOB, KOTOpBIE
6.7 oOpa3zyeT ¢ HUMHU cekymasd. Onpenenars NapaieIbHOCTh MPSIMBIX C
. IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSIMOM A0 TOYEK
JpyToM NpsMOi
6.8 Pemate 3aaun Ha KaeT4aTon Oymare
6.9 [lpoBOaUTH BBIYUCIEHHS W HAXOAMTh UHUCIOBbIE MU OyKBEHHbBIE
3HAUEHUs] YIJOB B TIEOMETPUYECKHMX 3a/Jadax C MCIOJIb30BAHUEM




CYMMBI YTJIOB TPEYTrOJIbHUKOB U MHOTOYTOJLHUKOB, CBOMCTB YTJIOB,
00pa3oBaHHBIX TMPH T[EPECEUYCHUH JBYX MapaJJICNbHBIX MPSIMBIX

ceKyIueﬁ. Pemate MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHUEC YTIJIOB

6.10

Brnagerb moHATHEM ~TreOMETPHUYECKOrO MecTa TOYeK. YMeTh
OTpeNieNiATh OUCCEKTPUCY yIia U CEpeAMHHBIA NEepPHEeHIUKYISp K

OTPE3KY KaK FreOMETPUUECKHE MECTa TOUEK

6.11

@opMyIMpPOBATH ONPEIEICHUS OKPYXKHOCTHM M Kpyra, XOpAbl H
JUuaMeTpa OKPYXKHOCTH, II0Jb30BAaTbCs MX CBOWCTBAMHU. YMETh

IIPUMEHSATH 9TU CBOMCTBA IIPHU PEILIEHUN 3a/1a4

6.12

Bragerb noHATHEM ONMCAaHHOW OKOJO TPEYroJIbHUKAa OKPYXHOCTH,
yMeTb HaxoauTh e€ 1meHtp. [lomb3oBartbest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCs B OJHOM TOUYKE, U O
TOM, YTO CEPEIMHHBbIC MNEPIECHIUKYJSAPbl K CTOPOHAM TPEyTrOJIbHUKA

MIEPECEKAIOTCA B OJTHOM TOUKE

6.13

Biamers mnoHsATHEM KacaTeJbHOW K OKPYXKHOCTH, I10Jb30BaThCs
TEOpEMOM O TECPHEHAMKYJSIPHOCTH KacaTeJIbBHOM M paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHHUA

6.14

ITonp30BaThCA HpOCTGﬁHIHMH TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITI) OCHOBHBIC TCOMCTPHYCCKHUEC IMOCTPOCHHUA C IIOMOULILIO

LUPKYJIS U TUHEUKH

8 KUIACC

Kon
NpoBepsIeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus

6

['eomeTpus

6.1

Pacno3naBath OCHOBHEIC BHUbI IIeTI)IpéX}’l"O.]'H:HI/IKOB, HUX JJIEMCHTHI,

MMOJIB30BaTLCSA UX CBOMCTBAMU IIpUu pCHICHUH I'COMECTPUUCCKUX 3a1aYd

6.2

HpI/IMeHSITB CBOMCTBA TOYKH nepeceucHust McAWaH TpPCYroJIbHUKA

(TIeHTpa Macc) B penieHU  3a1a4

6.3

Bnagerp mnoHsTHEM cpelHeW JMHUM TPEYyrojbHUKAa W Tpameluw,
NPUMEHSATh HUX CBOWCTBA MpPU PEIICHUH T'€OMETPUYECKHX 3aj]ad.

[Tons30Batbest Teopemont Paneca U TEOPEMON O MPONOPIUOHAIBHBIX




OTpE3Kax, MPUMCHATH UX IJIA PCIICHUA IIPAKTHYCCKUX 3a1a4

6.4

[IpuMmeHATh TNpU3HAKK TMOAOOUS  TPEYTOJIbHUKOB B  PELICHUU

TCOMCTPHUICCKUX 3ada1

6.5

[Tonp3oBatbest Teopemoit [ludaropa ast pemieHns TeOMETPHYECKUX U
IpakTHYeCKuX 3anad. CTpoMTh MAaTeMaTU4YeCKyl0 MOJEIb B
IIPAKTUYECKUX 3a7a4ax, CAMOCTOSTENIBHO JEJIaTh Y4epTEX U HAXOIUTh

COOTBCTCTBYIOIINE NJIMHBI

6.6

BHa}IeTB IOHATHUSAMU CHHYCA, KOCHMHYCAa M TaHI'CHCa OCTpOro yrjia
MMPpAMOYTOJIBHOT'O TpPEYTOJIbHUKA. Ilonp30BaThCa ITUMU MOHATHAMH

AJId pCIICHUA MMPAKTUYCCKUX 3aaa4

6.7

Beruucnsate (pa3nuuHbBIME  CIIOCOOAMHM) TUIOMIATL TPEYTOJbHUKA U
IUIOMIAIM MHOTOYTOJBHBIX QuUryp (MOJb3ysch, TI€ HEOOXOAUMO,
KaJIbKYJIATOpOoM). [IpuMeHATh MOJIydeHHBbIE YMEHHSI B NMPAKTHUYECKUX

3aJavax

6.8

BiageTs NOHATUAMH BIMCAHHOTO U LIEHTPAJIIBHOTO YIUIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJaxX, yIJIax MEXAy XopAaMu (CEeKyIUMHU) U
yTie MEXIYy KacaTelIbHOW M XOPIOW IPU PELICHHH I'€OMETPHYECKUX

3aaad

6.9

BJIaIlCTL IIOHATHUCM OIIKMCAHHOI'O qupréxyFOHLHI/IKa, MMPUMCHATH

CBOMCTBA OIMMCAHHOTO quLIpéXYFOJ'II)HI/IKa Ipu pCUICHUHA 3a1a4

6.10

[IpuMmeHATh MONy4YEHHBbIE 3HAHUA HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENU IS 3a/ad peajbHOM KM3HU M IPOBOJIUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TNPUMEHEHHEM TON00HS |

TPUTOHOMETPUHU (TIOJIB3YSCH, Ie HEOOX0IUMO, KAIbKYJISTOPOM)

9 KUIIACC

Kon
NPOBEPSAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKUE (YHKIHUU OCTPHIX YIJIOB, HAXOJIUTh C UX
NIOMOLIBIO PA3JIMYHBIE DJIEMEHTBHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA
(«pemieHne  MpSAMOYTOJbHBIX  TPEyroibHHKOB»). Haxomuts (c

IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIMHBI U YTJIbI JIJIsA HEeTAaOJIMYHBIX 3HAYCHU I




6.2

[Tonb30BaThbes bopmynamu [IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JIJISI HAXOXKJIEHUS COOTHOILIEHUI

MCKAY TPUTOHOMECTPUUCCKUMU BCIMYNHAMU

6.3

Hcnonbs3oBaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB JUIsl HAaXOXKICHHS
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYTOJbHUKOBY),

IMPUMCHSATD UX IIPU PCIICHUU 'COMCTPHUICCKUX 3a1a1

6.4

Bnaners moHATHSMH TpeoOpa3oBaHUS MOJ00MS, COOTBETCTBEHHBIX
a7eMeHTOB MoAo0HbIX (uryp. Ilomb3oBaThcsi CBOMCTBAMHU TMOI00MS
NPOU3BOJIBHBIX (PUIYp, YMETh BBIUUCIATH AJUHBI U HAXOIUTH YIJIbl Y
nojo6HbIX ¢uryp. IlpumensaTs cBoiicTBa MogoOHMs B MPAaKTUYECKUX
3agadax. YMeTb MPUBOAWUTH MpPHUMEPHl MONOOHBIX (uryp B

OKpYy KaroIleM MUpe

6.5

ITonw3oBaThCA T€OpeMaMH O IIPOM3BCIACHUN OTPE3KOB XOpA, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIHUX, O KBAApaTe KacaTelIbHOM

6.6

[lonp30BaTbCcst  BEKTOpaMH, IIOHUMAaTb HX TEOMETPUYECKUH U
¢u3nyecKuil CMbICI, MPUMEHATh UX B PELICHUH T'€OMETPUYECKUX U
¢usnueckux 3amad. [IpUMEHATh CKalsipHOE MPOU3BEICHHE BEKTOPOB

JJI HAXOXKACHUA JJIMH U YTJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, MPUMCHATH €ro B

PEIICHHUU T'€OMCTPUUCCKUX U MPAKTHYCCKUX 3a7Ja4

6.8

Binagers NOHATUSAMU  IPaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JJIMHBI
OKPY’KHOCTH, [UIMHBI JYI'M OKpPYKHOCTH M PaJAUMaHHOW Mepsl YIUia,
YMETb BBIUMCIATH IUIOMAAL Kpyra M ero yacred. I[IpumensaTs

INOJIYYCHHBIC YMCHHUA B IPAKTHYCCKUX 3ajadax

6.9

HaxoauTe ocu UM LEHTPbl CUMMETPUU (PUTYpP, TPUMEHATH TBUKEHUS

IUIOCKOCTH B IMIPOCTEHIINX CIIydasx

6.10

[IpuMeHnsTh MONyYeHHBIE 3HAHWS HAa TPAKTUKE — CTPOUTH
MaTeMaTHYeCcKHe MOJENHU JUIA 3aJad PEabHOM >KU3HU M IMPOBOAMTH
COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM MoJ00us U
TPUTOHOMETPUYECKHX (YHKIMH (TONIB3YSCh, TI/A€ HEOO0XOAUMO,

KaJIbKYJIATOPOM)




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Koxa IIpoBepsieMblil 3J1eMEHT COACPKAHMS
6 I'eometpust
Hauaneueie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. Yroi. Buasl
6.1 yriioB. BepTtukanbHble W cMexHbIe yIibl. buccekrpuca yrina. Jlomanas,
MHOTOYroJbHUK. [lapamieabHOCTh M IEpIEHAUKYIIPHOCTD NPSMBIX
62 Cummerpuunbie  gurypbl. OCHOBHBIE CBOHCTBA OCEBOH CHUMMETPHH.
' [TprMepsl CHMMETPHH B OKPYXKAIOLIEM MUPE
63 OcHOBHBIE IIOCTPOCHHS C IIOMOIUBIO LUPKYJIS W JUHEHKU. TpeyrosbHHK.
' Bricora, Mmenunana, buccekTpuca, UX CBOWCTBA
64 PaBHOOepeHHBII 1 paBHOCTOPOHHUM  TpeyroibHUKM. HepaBeHcTBO
' TPEYroJabHUKA
65 CpoiicTBa W TMpHU3HAKKM paBHOOEIPEHHOro TpeyroiabHUka. Ilpu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NMPU3HAKU MapajlIeNbHbIX NpAMbIX. CyMMa yIjIOB TPEyTrOJIbHHKA.
' Baemnue yriiel TpeyrojapHuKa
[TpsimoyronbHbIl  TpeyroiabHUK. (CBOWCTBO MeOuaHbl INPSMOYTOJBHOTO
6.7 TPEYrOJIbHUKA, IMPOBEAEHHOM K rumnoreHyse. llpusHaku paBeHCTBa
' NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTONbHBIN TPEyTrOJbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OosblieM yrjie © OoJIbIIed CTOpOHE
TpeyrojabHUKa. [leprnenauKyssap U HaKJIOHHAs
6.9 I'eomerpuueckoe mectro Touek. buccektpuca yrma M cepeAMHHBIN
' NEPIIEHIUKYJIAP K OTPE3KY KaK F€OMETPHUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX cBoiicTBa. B3aumHoe
6.10 pacnoyioKeHUe OKpYKHOCTM U mnpsamou. KacarenpHas u cekymas K
OKPYXHOCTH
6.11 Oxpy>KHOCTb, BIUCaHHas B Yroj. BmnucaHHas W oNnMcaHHAas OKPYKHOCTH




TpeyrojbHHKa

8 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAeP/KAHUSA

6 I'eomeTpus

6.1 YersipéxyronpHuku. [lapamnenorpamm, ero npu3sHakyu U CBONCTBA

6.2 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

63 Tpamneuus, papHOoOOKas Tpamneuus, e€ cBoiicTBa U npusHaku. [IpsimoyronbHas
' Tpaneuus

6.4 Meron ynsoenus Menuansl. LlenTpansHas cummerpus. Teopema PDaieca u
' TeopeMa O MPOIOPLHUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpEeyrojbHUKa U Tpanenuu. L{enTp Macc TpeyroibHuKa

6.6 [TogoGue TtpeyroapHukoB, Kod(duiment mnomodbus. I[IpuzHaku mnomoOus
' TpeyroibHUKOB. [IpuMeHeHne nojo0ust MpH peleHNH NIPAaKTUYECKUX 3a/1a4

6.7 @opmynbl  Ans  [UIOMIAAM  TPEyrojbHHKa, MapajuiejorpamMmma, pomba u
' Tpaneuuu

6.3 CgoiicTBa muiomaae reomeTpuuecknx ¢uryp. OTHOIICHHE TLIOMAAEH
' noJO0HBIX Uryp

6.9 Brruucnenue muomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTOU
' Oymare

610 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npum pemeHun
. IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja HpsSMOYTOJBHOTO TpPEyIOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pUTOHOMETpPUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°

612 BrnucanHble M IEHTpalbHBIE YIVIBI, YIoJl MEXAYy KacaTelbHOM M XOpAOH.
' VYTIbl MEXAY XOpIaMU U CEKYIIUMU

6.13 BnucanHnble 1 OnMCaHHBIE YETBIPEXYTOIBHUKH

6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxkHocTed. KacaHuwe OKpyXHOCTEH.
. OO011me KacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KUIIACC




Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXECTBO. DOPMYIIbI IPUBEACHHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHUHYcOB. Pemenue
6.2 IPAKTUYECKUX 3a/ad C MHCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue noaodus. [logodrue cOOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema 0 poU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O NIPOU3BEACHUN OTPE3KOB
' CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJlbHOU
Bekrop,  nmmuHa  (MOAyJB)  BEKTOpA, COHAIIPABJICHHBIE  BEKTOPBHI,
6.5 MIPOTUBOMOJIOXKHO HAMpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpalMi HaJ BeKTopaMu. Pa3noxkeHne BeKTopa 1o AByM
HEKOJJTUHEApHBIM BEKTOpaM
66 Koopaunater BekTopa. CkansipHOe MPOU3BEACHUE BEKTOPOB, MPUMEHEHHE IS
' HAXOJICHUS JUTMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS NPSMON M OKPY’KHOCTHU B
6.7 KOOpAMHATAaX, NMEPECCUCHNE OKPYKHOCTEH M MpsAMbIX. MeToa KOOpIMHAT U €ro
IIPUMEHEHNE
6.8 ITpaBrIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCcTH. ['pagycHas u paguaHHas Mepa yIJia, BBIUMCIEHHUE JUIMH AyT
' OKPYXHOCTEH
6.10 [Imomane kpyra, CEKTOpa, CErMEHTa
611 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUu (uryp (s1eMeHTapHbIe

npeacrasienus). [lapamiensuerit nepenoc. [loBopot




B coBpemenHOM 1IM(POBOM MHpE BEPOATHOCTb U CTaTUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTb, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHHM, TaK
U UX pOJIK B 00pa3oBaHWU, HEOOXOIUMOM KaKIOMY uenoBeKy. Bo3pacraeT umcio
npodeccuii, Mpu OBIAJICHUN KOTOPBIMU TpeOyeTcsi Xxopolias 0a3oBasi MOArOTOBKA
B 00JacTH BEpPOSTHOCTH W CTAaTUCTHKH, Takas TMOATOTOBKAa Ba)KHA IS
MIPOJIOJKEHUST 00pa30BaHUs U IJIs1 yCIEIIHON podecCuOHaIbHON Kapbhephl.

Kaxaplii 4eoBeK MOCTOSTHHO MPUHUMAET PEIISHUS] HA OCHOBE UMEIOIUXCS Y
HETO JaHHBIX. A JUIsi 000CHOBAHHOTO MPHHSITHS PEUICHHS B YCIOBHSIX HEJOCTATKA
WK M30bITKa MHPOpMAIMU HEOOXOIUMO B TOM YHCJIE XOPOIIO chOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO mo3TOMYy OCTpO BCTajla HEOOXOAMMOCTh C(HOPMHUpPOBATH Yy
oOyuaronuxcs GyHKIIMOHATIBHYIO TPAMOTHOCTb, BKITIOYAIOIIYIO B ce0s1 B Ka4eCcTBe
HEOTHEMJIEMON  COCTABIIAIOIIEH YMEHHE BOCIPUHUMATh U KPUTUYECKHU
aHANM3UPOBATh MH(GOPMAIIHIO, TIPEACTABICHHYIO B Pa3IUYHBIX (hopMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU MPUHIMIAMH cOOpa, aHAJIU3a U
MPEACTABICHUS JAHHBIX W3 Pa3NUYHBIX cdep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOaeT oO0ydarmmxcs K OOIIEeCTBEHHbIM HHTepecaM. W3yueHue OCHOB
KOMOMHATOPUKH DPa3BHUBAET HABBIKM OpraHH3allMy mepedopa M MmoacyéTra Yucia
BapHAHTOB, B TOM YKCJIE€ B IPUKIAHBIX 33Jja4ax. 3HAKOMCTBO C OCHOBaMH TEOPHHU
rpadoB co3aét MareMaTuyeckuii PyHIaMeHT Juisi pOPMUPOBAHUST KOMITETCHIIUN B
o0macti MHPOPMATHKU U MUPPOBBIX TexHOJOTUH. [Ipu M3ydeHUn CTaTUCTUKU H
BEPOATHOCTH OOOTAIIAOTCS TPEACTaBICHHUS OOYyYaloIUXCS O COBPEMEHHOMN
KapTHHE MHpa U METOJIaX €ro HUccieqoBaHus, (HOpMHUpYeTCs MOHMMAHUE DPOJIH
CTaTUCTUKU KaK UCTOYHHKA COIMATBHO 3HAYMMOM MH(GOPMAILIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIICHHUS.

B cooTBeTcTBUM C JaHHBIMU IMENSIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTUKa» OCHOBHOTO OOIEro oOpa3oBaHMsI BbIIEIICHBI
CIeIyIoUIUe CojepKaTelbHO-MeToanueckue auHuM: «lIpencrapnenue NaHHBIX U
ONMCAaTEeNbHAs CTaTHCTUKA», «BepoATHOCTBY, «DIeMEHThl KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadoy.

Conepxanue nmuaun «lIpencraBneHne NaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CIIy’)KUT OCHOBOM JUisi (pOPMUPOBAHUSI HABBHIKOB paboOThl ¢ WHMOpMaIMeil: oT
YTeHUs W WHTepHpeTanuu wuHopMammu, NpeACTaBICHHOW B Tabmuiax, Ha
auarpamMmax M rpadukax, A0 cOopa, TpPEACTaBICHHS W aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPEJHUX M PacCEUBAHUS.
Pabotast ¢ nmaHHbIMH, OOyd4aromuecs y4arcsl CUMTHIBATh U HHTEPIPETUPOBATH
JaHHBIC, BBIABUTATh, apryMEHTHPOBATh U KPUTHKOBATH MPOCTEHINNE THUMOTE3HI,



Pa3MBIIUIATh HaJ (DaKTOpaMHu, BBI3BIBAIONIUMU H3MEHYMBOCThH, U OILICHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMBIE BETUYMHBI U MPOLIECCHI.

WHTYUTUBHOE NpENCTABICHUE O CIy4anHOW W3MEHYMBOCTHU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHJACHIMHA CTAHOBUTCA MOTHBHUPYIOLIEH OCHOBOM JUIS
W3y4YEeHUsT TEOPUHU BEPOSITHOCTEW. bosbmioe 3HaueHHME HUMEIOT IPAKTUUYECKHUE
3a/1aHusl, B YACTHOCTH OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMU.

[loHATHE BEpPOSATHOCTH BBOAMUTCS Kak Mepa MpaBIoNoa00us CIIy4alHOIo
coObiTus. Ilpm wu3ydeHnn yueOHOro Kypca OOydarIIHecs 3HAKOMSATCA C
MPOCTEUIIMMUA  METOJAMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
AKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXO0JIaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIAIONIUMU CTaBUTh U PEIIATh 00Jiee CIOKHBIC
3amaud. B ydeOHbId Kypc BXOJAT HayajdbHbIE MPEJCTABICHUS O CIy4YaillHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIUXCS C
MHOKECTBAMU M OCHOBHBIMU ONEpPALMSIMH HaJl MHOXXE€CTBAMH, PaCCMaTPUBAIOTCS
MPUMEPHl TPUMEHEHHUS JJIsl PELICHUS 3a/1a4, a TaKXKE€ HMCIOJb30BaHUS B APYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax usyuaercs yueOHBIM Kypc «BeposATHOCTh M CTaTHCTHUKA», B
KOTOpBIA  BXOAAT paszaensl: «lIpencraBieHne AaHHBIX W ONMCATENIbHAs
CTaTUCTUKA», «BeposaTHOCTBY, «DNeMEHThl KOMOMHATOpuku», «BBenenue B
Teopuro TpadoBy.

Ha uzyuenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoAUTCS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Hemenro), B 8 kinacce — 34 dvaca (1 gac B
Heneno), B 9 kitacce — 34 Jaca (1 gac B Hezeno).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TAOIMUL, AUarpamm, rpadukoB. 3anoJHEHHUE
Ta0NWIl, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyTOBbIX). UTeHHe rpadKoB peasibHbIX MpoIieccoB. M3BneueHne nHpopManuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U UHTEPIPETALUS TJAHHBIX.

OnucaTtenbHas CTaTUCTHUKA: cpefHee apu(MeTHYecKoe, MeAHaHa, pa3Mmax,
HanOOJIbIIIEE W HAWMEHbBINIEEC 3HAYCHHS Ha0opa YHCIOBBIX JaHHBIX. [IpumMepsr
CIIy4YalHOM U3MEHUYHUBOCTH.

CnydyaliHbIN 3KCHEPUMEHT (OMBIT) M clydailHOe coObITHE. BeposiTHOCTH U
yacTtoTa. Pojb ManoBepOATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOAE
u B obmecTBe. MoHETa 1 UTpaJIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepunHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpeacraBienue o cBsizHoctu rpada. enu m nukiel. Iyt B
rpadax. O6xon rpada (sinepoB mnyTh). [IpencraBienne 006 OpUEHTHPOBAHHOM
rpade. Pemenue 3amayu ¢ momornibio rpados.

8 KUIACC

[IpencraBienne JaHHBIX B BUIE TaOJIHII, TUAarpaMMm, rpapuKoB.

MHOX€ECTBO, JJEMEHT MHOXECTBA, NOAMHOXeCTBO. Onepaunn Hax
MHOKECTBaMU: 00bEIUHEHHE, IepeceueHue, aomnoiHeHue. CBoicTBa omepanuit
HaJ| MHOYKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENIBHOE, PACHPEIEIUTENBHOE,
BKiMoueHus. Mcnonb3oBaHue rpaduueckoro MpeACTaBICHUS MHOXKECTB IS
ONMCAaHUs PEaJIbHBIX IPOLIECCOB U SIBJICHUM, IPY PELICHUH 3a4a4.

W3mepeHne paccenBaHMs JaHHBIX. J(Mcrepcuss U CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. /lnarpamma paccenBaHusl.

DneMeHTapHble COOBITHS  CiiydyailHoro omnbita. ChydailHble  COOBITHS.
BepositHoctr  coObiThil. OmNBITBI ¢ PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU
coOpiTusMU. CitydaiiHbiii BIOOp. CBSI3b MEXKIYy MaJOBEPOSTHBIMU U MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoOICTBa J€pEBBEB: E€AMHCTBEHHOCTh IYyTH, CYIIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKIY YUCIOM BepuIMH M yucioM pédep. IlpaBuiio
yMHOXeHUs. Pemienue 3aa4 ¢ moMopto rpados.

[TpotuBononoxkHele coObiTusA. Juarpamma Oiinepa. OObenuHeHUE U
nepeceueHne coObiThil. HecoBmecTHbie  coObiTHs. @DopMmyna  CIOXEHHS
BEPOSATHOCTEW. YCIIOBHAsE BepOATHOCTh. [IpaBmiio ymHoxenusa. HesaBucumeble
cobritus. IlpencraBnenne skcnepuMeHTa B BHIE jAepeBa. Pemienue 3amau Ha
HaXOXKJEHUE BEPOATHOCTEH C NOMOIIBIO JE€peBa CIIyYalHOIO 3KCIEPUMEHTA,



Jnyarpamm Jitnepa.
9 KJIACC

[IpencraBnenrie AaHHBIX B BHAE TaOnuil, JAuarpamMmM, Tpadukos,
WHTEpHIpeTanus JaHHBIX. UTeHHe u mocTpoeHue Tabaull, 1uarpamMmm, rpaukoB 1o
pealIbHBIM JAHHBIM.

[lepectanoBku u ¢aktopuan. CoueTanus U 4UCIO couyeTaHul. TpeyroabHUK
[Tackansd. Pemenue 3a1ay ¢ MCMOIb30BAHUEM KOMOMHATOPHUKHU.

['eomeTpuueckass BeposATHOCTh. CiydalHBIN BBIOOpP TOYKM U3 (QUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycenex m Heypaua. Cepusi UCHBITAHUWA 1O IEPBOroO ycrexa.
Cepust ucnbiTanuii bepHyun. BeposTHocTH COOBITHI B CEpUM  HCIBITAHUM
bepnymm.

CnyyaiiHas BeJIMYMHA W pACHpElesICHHE BEpOATHOCTEW. MaremaTudyeckoe
oXujgaHue U gaucnepcus. IIpuMepbl  MareMaTHM4eCcKOro  OXHUIAHUS — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaThyeckoe OXUIAHHUE U
JACTIEPCUA CIyYaWHOW BEJIMYMHBI «YHCIO YCIEXOB B CEPUHM HCHBITAHUU
bepnyum».

[Tonsitue o 3akoHe OoNbIIMX yuced. M3MepeHnue BeposSiTHOCTEN C MOMOIIBIO
4acToT. PoJib 1 3HaUeHKE 3aKOHA OOJIBIINX YKCEIT B MPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTU4EeCKOM IIKOJbI, K HCIOIb30BAHUIO ITUX
JIOCTUKEHUN B IPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:xIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U peau3allii ero
npaB, MPEJICTAaBICHUEM O MaTeMaTUYEeCKUX OCHOBaX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUM HAYKH, OCO3HAHHEM BaKHOCTH
MOPaTbHO-3TUYECKUX TTPUHIIUIIOB B JICSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEM JKMU3HU JJIsl yCHEIHOM NpodeccruoHaIbHOM
JIEATEIbHOCTH W PAa3BUTHEM HEOOXOJAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUYTBHON TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEIICHHM, pPaCCyXICHW, YMEHUIO BUJICThH
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHMS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKH Kak cQepbl YeIOBEUYECKOU
JIeATEeIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAUYUMOCTH JJIs PA3BUTHS IIMBUJIU3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaTEMaTUYECKOM KYJbTYpOH KakK CpPEeJICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIbCKON
JIEATEIIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H



IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHAThH MATEeMAaTUUYECKHE 3HAHUS B MHTEpPECAaX CBOETO
3I0POBbsI, BEJACHUS  3J0POBOTO  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUW U OTAbIXa, peryisapHas Qu3ndecKas
aKTHBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKA pe(ICKCHM, NPHU3HAHHEM CBOETO
IpaBa Ha OIIMOKY 1 TAKOro K€ MpaBa JPYroro 4ejIoBEKa;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUW IS pEIICHUs 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIOIIeH Cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanus K U3MEHAIOIIMMCS YCJIOBUAM COLUMAJIBLHOM M NMPHUPOAHON
cpensbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIMpOBaTh UJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEUICHUs] U JEUCTBUS, (POPMYJIHUPOBATH U OIIEHUBATH PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble 1ornueckue aeiicTBMs:

e BBIBIATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPHU3HAKK MATEMATHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy TMOHATUAMHU, (POPMYyIHPOBATH
OTIpeNICTICHUS] ~ TIOHSITHH,  YCTAaHABIWBATh  CYIICCTBEHHBIM  IMPU3HAK
KJaccu(UKaIu, OCHOBAHUS Ui OOOOIIEHHWS W CpPaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYJIHPOBATH M  MPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC W OOIIHe,
YCIIOBHEIE;



BBISIBIISITh ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIH;
JIeNaTh BBIBOJBI C HWCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3dupaTrh T0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECJOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3adauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJIee TOIXOMANUH C y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpOBaTH BOIPOCH,, (PUKCUPYIOLUIME MPOTUBOpEUHe, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH IO CAaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS M BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HaOJIOICHUSI, HWCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MNPEAJIOKEHHBIM
y4HUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJIy PEIICHUS
3aJ1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOoOJIeMBI, PEIaeMoOl 3a/aud, BHICKA3bIBaTh UCH, HAICIICHHBIE HA TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHMajora, OOHAPYKWBAaTh PAa3JIMUUE W CXOJCTBO IO3UIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPENCTAaBIATh  PE3yNbTaThl  PEHICHUS 3a/1a4m, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (JOpMAT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIUuTOPHH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIANUBUIY AJTbHON
paboThI MPU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboOTHI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax paboTel (0OCyX)aeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIMIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHSI C JAPYTHMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA

Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH, alrOPUTM pElIeHUs 3aJayu (WIh ero
4acTh), BBIOMPATh CMOCOO pelieHusi ¢ y4€TOM HMEIOIIMXCA PECYpCoOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh U KOPPEKTHPOBATH
BapUaAHTHI PELIEHUI ¢ Y4ETOM HOBOM MH(MOpPMALIIH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA JICSITEILHOCTH MOCTABJICHHOM LIEJIA U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WJIM HEIOCTHXKECHHS e,
HAXOJUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xkoniy oOyuenus B 7 KJjacce OOyYarOIIMICS TOIYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIbTATHI:

Yurare uHOpMAIMIO, NPEICTABICHHYIO B TalnuIax, Ha JuarpaMmax,
OpPEICTaBISATh JaHHBIE B BHUAE TaONWI, CTPOUTH AMATPAMMBI (CTOJIOUKOBBIC
(cronbuateie) U KpyroBbie) MO MaccUBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETHPOBATH  pPEAIbHBIE  YHUCJIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpapukax.

Hcnonp3oBaTe U1 ONKMCAHUSA JAaHHBIX CTATUCTHYECKHE XapPAKTEPUCTHUKMU:
cpenHee apu@meTHueckoe, MeAuaHa, HauOoJiblllee W HaWMEHbLIee 3HaYeHUS,
pa3max.

HNmers npencraBiaeHHe O CIIy4YaliHOM WM3MEHYMBOCTH Ha MpUMEpax LEH,
(U3UYECKUX BEIMYUH, aHTPONOMETPUUYECKUX JAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoniy oOyuenus B 8 kuacce oOydYarOmIMiiCS TOJNYYHUT CIEAYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, NPEICTABICHHYIO B BHJE
Tabnuil, TuarpamMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUAE TaOJUIl, AUArpamw,
rpauKoB.

OnucelBaTh JAaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKA3aTENed: CPEeIHUX
3HAYEHUI U MEp paccerBaHus (pa3Max, JUCIEPCHs U CTaHJAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAUYCHUNW M YaCTOTHI COOBITHI, B TOM YHCIIE
M0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUI.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUMA, B TOM UHCIE€ B OMNbITAX C PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpapuyeckue MOJENIH: ACPEBO CIYyYalHOrO JKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciIoBas mpsmas.

OnepupoBaTh MOHSATUSIMH: MHOXECTBO, IMOJAMHOYECTBO,  BBIIIOIHATh
omepalMy HajJ MHOXECTBAMM: OObEIUHEHHE, IepecedeHue, JOIOJIHEHUE,
MEPEYUCIATD FJIEMEHTHI MHOKECTB, IPUMEHSATh CBOMCTBA MHOMXKECTB.

Hcnonb3oBaTh Tpaduyueckoe MNpPeiCTaBICHUE MHOXXECTB M CBSI3€d MEXIY
HHAMU ISl ONIMCAHUSA MPOLIECCOB U SIBIICHUM, B TOM YHCJIE MPU PELIEHUH 3a]1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KyPCOB.

K xoniy oOyuenus B 9 kuacce oOydaromMiiCs NOJYYHUT CIEAYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh WHGOPMALIMIO, TPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHMKAX B BHJIE TAaONUIl, Iuarpamm, TrpadukoB, MPeACTaBISATh
JAaHHBIEC B BUJE TaOJIUI, 1UarpamMmm, rpaduKoB.

PemaTte 3amaunm OpraHuM3OBaHHBIM MEpPeOOPOM BAPUAHTOB, a TaKXKE C



UCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONUCATENbHBIE XApPAKTEPUCTUKU 11 MACCHBOB YHUCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxonuTe 4acTOThl 3HAYEHHW M 4acTOThI COOBITHS, B TOM YHUCJE MOJb3YACh
pe3yabTaTaMy IPOBEAEHHBIX U3MEPEHUN 1 HAOIIOICHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONBITaX, B TOM
YuCclie B OIbITaX C PAaBHOBO3MOXXHBIMH 3JE€MEHTApPHBIMU COOBITHSIMHU, B CEPHSX
WCIIBITAHUN 10 IEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyun.

NmeTp mnpencrtaBiieHME O CIy4allHOM BEJIWMYMHE MU O pacOpeAcsieHUU
BEPOSTHOCTEM.

NMerp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENl KakK O TPOsBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHCET B
MIPUPOJIe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJsan4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Ne m/n MPOrpamMMbl Beero Kontpoabhble | ITpakTiieckue oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypebi
bu6nuoreka [JOK
1 TpencTapnenne 1aHHbIX 7 2 https://m.edsoo.ru/7f415fdc
2 OmnucarenbHas CTaTUCTHKA 8 1 E:ffg;;fg;gg% f415fdc
. bubnmnoreka IIOK
3 Caryyaiinad H3MEHHBOCTE 6 1 https://m.edsocE.Iru/7f41Sfdc
bubnmunoreka [JOK
4 Brenienne B Teoprio rpagos 4 httDs://m.edSO(I)_.Iru/7f4ledc
5 BeposATHOCTB 1 yacToTa Ciy4aiiHOTrO 4 1 bubnmnorexa [JOK
CcOOBITHS https://m.edsoo.ru/7f415fdc
6 O00011eHNEe, CHCTEMATH3AIM 3HAHUH 5 2 ngg;;fg;gg}g f4158de
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

KoJsn4yecTBo yacoB DJIeKTPOHHBbIE
Ne ni/n HaunMeHoBaHMe pa3/ie/ioB U TeM (uu¢pposbIe)
B NMporpaMmbI Bcero K06H TPOJILHbLE HpﬁaKT“quKHe oOpa3oBaTe/ibHbIE
padoThI padoTbI pecype
bubnuoreka [JOK
! HosTopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417tb2
) OnucarenbHas craTucTuka. PaccemBanue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417tb2
bubmuoreka [JOK
3 Muoxecrsa 4 https://m.edsoo.1ru/7f417tb2
. bubnuoreka [JOK
4 BeposiTHOCTB ci1y4aifHOTo COOBITHS 6 1 https-//m.edsoo.ru/7f417fb2
but6mmoreka [JOK
> Baenenne B Teoputo rpagos 4 https://m.edsoo.ru/7f417fb2
. but6mmoreka [{OK
6 Cryuafitibie coObITHA 8 https://m.edsoo.ru/71417{b2
. bubmuoreka [JOK
7 O00011IeHE, CUCTEMATH3ALIHAS 3HAHUI 4 2 hitps://m.edsoorw/7f4 172
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIACC

KoJsn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne m/m NMporpamMmbl Bcero Konrpoaeneie | IlpakTntieckue o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
Bbubnuoreka IIOK
! TosToperme kypea 8 rracca 4 https://m.edsocl)_.[ru/7f41a302
bubnuoreka IIOK
2 OmEMEHTE KOMOUHATOPUKH 4 I https://m.edsog)_.[ru/ 7f41a302
bu6mmoreka [IOK
3 ['eomeTpuyeckas BEpOATHOCTh 4 hitps:/m.cdsoo.ru/741a302
bubmnorexa [IOK
4 Mcnbrranns bepuyumm 6 1 https://m.edsoo.ru/7f41a302
5 Crny4yaiiHast BeJIMUrHA 6 bubanorexa [IOK
Y https://m.eds00.ru/7f41a302
bu6nmoreka [IOK
6 O6obmenrue, KOHTpOTH 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Nenm/m| Tema ypoka K I H3y4YeHH UHppOBbIe
o yp Beero 06]-1Tp0J1bHI>Ie pﬁaKanecmae ; y 06pazoBaTeTLHBIE
padoThI padoTbI pecype
1 [IpencraBnenue NaHHBIX B 1 bubmnoreka [IOK
TadIuImax https://m.eds00.1u/863ec1{8
) [IpakTHueckue BIYACICHUS 11O 1 bubnuoreka [IOK
TaOJIUYHBIM JAaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenve u HHTEpIIpETALUA 1 bubnnorexa [IOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78e
4 ITpaktrueckas padora "Tabnuisr" 1 1
I'paduueckoe npencrapieHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubmuorexa [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JMarpaMm
UreHue u NOCTPOCHUE TUarpaMm.
6 HT lele I:IH eMTcE)r ;;Hqipclxzi MM 1 buGmorexa [JOK
P PRI P https://m.edsoo.ru/863ed602
JMarpaMm
7 IIpakTnueckas padbora 1 1 bubnuoreka [IOK
" Inarpammbl” https://m.edsoo.ru/863ed72e
3 Yucnossie Habopbl. CpenHee 1 bubnmorexa [JOK
aprupMeTHIeCKOe https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. CpenHee 1 bubnuoreka [IOK
aprupMETHIECKOE https://m.edsoo.ru/863ed846
10 Menanana 9icioBoro Hadopa. 1 Bbu6mmorexa [JOK
Y cTOMYNBOCTh MEUAHE] https://m.edsoo.ru/863edb3e
1 Menuana 4rciioBoro Habopa. 1
Y CcTONYMBOCTh METMAHBI



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec1f8

12 [IpakTuueckas pabora "Cpengnue bubnunoreka [JOK
3Ha4YeHUA" https://m.edsoo.ru/863edcba
Hau6
13 3Hzie2izuf1€§cioii?§?ab6€ez bubmorexa LLOK
pa. https://m.edsoo.ru/863ee07a
Paszmax
HauGonbiiee u HanMeHbIIee
14 3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax
HauGonbiiee u HanMeHbIee
15 3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax
Konrpomnsnas padora o Tema
16 "HHchf;;{n;Hie ;HHILXT - bubmmorexa LIOK
perl a o https://m.edsoo.ru/863ee390
OnucarenbHasl CTATUCTUKA
17 CrnydaifHasi ”3BMEHYHUBOCTh bubnuoreka [IOK
(mpumeps1) https://m.edsoo.ru/863eedbc
13 YacroTa 3Ha4eHU B MacCHBe bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/863ee69¢c
bubmnoreka [IOK
19 I'pynnuposia https://m.edso0.1ru/863ee9d0
20 ['ucrorpammsl
Bbu6mmorexa [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
2 IIpakTryeckas padota "CnyyaiiHas bubmuorexa [IOK
M3MEHUYHUBOCTh" https://m.edsoo.ru/863eecc8
I'pad, Be a, peopo.
23 Hp e(bc:agiiie 3121 ali)m C MIOMOIIIBI0 bubmorexa LIOK
pea A m https://m.edsoo.ru/863eef52
rpada
Crene AJIEHTHOC e .
TeI HI)"(B JICHTHOCTbH) BEPIIMHbI Butmotexa LIOK
24 Yucno pébep u cyMMapHas CTETIeHb

BepinH. [lenps u nukn

https://m.edsoo.ru/863efOba



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863edc6a

25 Henp u tnuxin. [Tyt B rpade. 1 bubnunoreka [JOK
[IpencraBneHue o CBA3HOCTHU Tpada https://m.edsoo.1u/863ef236

26 [IpencraBnenue 06 1 bubmmorexa LIOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

27 Cry4aiiHbli OIBIT U CIy4YalHOE 1 bubnmnorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.

78 Ponb manoBeposTHBIX U 1 bubnmoreka [JOK
IPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.1u/863ef646
cOOBITHH B IPUPOJIE M B OOIIECTBE

29 Mowuera u urpajibHas KOCTh B 1
TEOPUU BEPOATHOCTEH

30 [IpakTnueckas padora "Yacrora 1 bubnumorexa LIOK
BBINAICHUS opJia" https://m.edsoo.ru/863ef8a8
KonTponbhas pabota no Temam

31 "CiyyaiiHasi UBMEHUYUBOCTb. 1 bubnuoreka [IOK
I'padb1. BeposiTHOCTH CitydaiiHOTO https://m.edsoo.1u/863f0186
coObITHs"

3 [ToBTOpeHue, 06061IEeHNE. 1 bub6nuorexa [IOK
IIpencraBienue qaHHbIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 06001IeHNE. 1 Bbu6mmorexa [JOK
OmnucarenpHasl CTATUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpeHnue, 06061IeHNE. 1 bubnuorexa LIOK
BeposiTHOCTB ciy4aiiHOro coObITHs https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB ITO 34

[TPOTPAMME



https://m.edsoo.ru/863efec0
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne Tema ypoka K I M3y4YeHH UHppOBbIe
n/n yp Bcero O(:l TPOALHBIE pﬁaKT"quK"e a y oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
1 [IpencraBienue 1aHHBIX. 1 Bbu6morexa [JOK
OmnucarenbHas CTATUCTHKA https://m.edsoo.ru/863f029¢
) CrnydaitHast u3MeHYuBOCTh. CpeqHue 1 bubnuoreka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863103fc
3 Cayuaiinslie coObITHS. BeposTHOCTH 1 1 bubnnorexa [HOK
4acCTOThI https://m.edsoo.ru/863f0578
Kiaccnueckne moge €0
4 BeJ:I Oﬂf;ocjeﬂﬁ' 1\;10)11{;2 ; I/III“) HaI/JI'ILHaSI 1 Bubmiorexa IIOK
p ) p https://m.edsoo.ru/863f076¢
KOCTb
bu6mmoreka [IOK
> OTKIOHCHES 1 https://m.edsoo.ru/86310a50
bubmanoreka [IOK
6 Jlucniepcust 4rciioBOro Habopa 1 hitps:/m.eds0o.ru/863f0a50
7 CrangapTHOE OTKIIOHEHUE YHCIOBOIO 1 bubnnorexa [IOK
Habopa https://m.edsoo.ru/86310bfe
8 JnarpaMMbl paccenBaHUS 1 bubmorexa LIOK
p p https://m.edso00.ru/863f0ecab
9 MHO0k€eCTBO, TTOJIMHOKECTBO 1 Bubmaorexa [JOK
» 1HOA https://m.eds00.ru/86311180
O :
10| obwemmene, nepeceucrne, i Bumorexa LIOK
A » T1ep ’ https://m.edsoo.ru/863f143c¢
JIOTIOJTHEHUE
CaoiicTBa onepanuii Haj
MHOECTBAMHU: IIEPEMECTUTEIILHOE, bubnmnoreka [JOK
11 1
COYETATEIBHOE, PACIIPEAEIUTEILHOE, https://m.edsoo.ru/863f1784
BKJIIOYEHHUS



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f029e

I'paduueckoe npencrapieHue

bubmuoreka [{OK

12 MHOECTB https://m.edso0o.ru/863f198¢c
Konrponsnas pabora no rTemam
13 n n
Craructuka. MHO)kecTBa
14 DOnemeHTtapHbie coObITHs. CirydaiiHble bubnmnoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
biaro CTBYIOLIUE
15 3JJ1161516EI;: ﬂI-TILIT: zO6HI;III”/II“I/I}I Bubmiorexa TOK
P . https://m.edsoo.ru/863f1dec
BepositHocTH cOOBbITHI
biaro CTBYIOLIUE
16 3JJ1161516EI;: HI-TILIT: ZO6HI;II?I/I}I bubmmorexa [JOK
P . https://m.edsoo.ru/863f1172
BepositTHocTH COOBITHI
O C PaBHOBO3MO
o p\, ' https://m.edsoo.ru/863f21ca
Cayyaiinelii BEIOOp
O C PaBHOBO3MO
18 SJIITGII)JITGII)-IITEI pH:III{VII/]IS cohé;;;{;)iﬁﬂ bubmmorexa LIOK
o pv ' https://m.edsoo.ru/863f21ca
Cayyaiinelii BEIOOp
IIpa eckas padora "O c
19 53}?(;[;1(;{3M§)I§{EIMI/I TaneM;iZlHHLIMH bubmorexa LIOK
P " p https://m.edsoo.ru/863f235a
COOBITHSAMHU
bu6mmoreka [IOK
20 Jlepeso https://m.edsoo.ru/863f2a4e
CBoiicTBa epeBa: eIMHCTBEHHOCTD
MyTH, CYIIIECTBOBAHNUE BUCSYCH bubnmnoreka [JOK
21
BEPILUUHBI, CBA3b MEXIY YUCIOM https://m.edsoo.ru/863f2bac
BEPIIUH U YUCIIOM pEOep
bu6mmoreka [IOK
2 Ipasuio ymHosxenus https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 Ipasuio ymosxenus https://m.edsoo.ru/863f2e36
24 [TpoTHBOIOI0KHOE COOBITHE bubmumoreka [IOK



https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f198c

https://m.edsoo.ru/863f2f8a

75 Huarpamma Ditnepa. O0beIuHEHUE U 1 bubnmoreka [JOK
MepeceYeHNe COOBITHI https://m.edsoo.ru/863f3214
2 HecoBmectnpie coObiTusi. @opmyna 1 bubnuoreka [IOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
27 HecoBmecTHble coObiTus. @opmyna 1 bubmuorexa [IOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863{3764
IT .
el B BiGorea 10K
P ) https://m.edsoo.ru/863f38ae
HezaBucumpie coObITHS
IT .
el B BiGorsa 10K
P ) https://m.edsoo.1u/863f3b06
HesaBucumeie coObITHS
30 [IpencraBienue ciry4aitHOro 1 bubnuoreka [IOK
OKCIIEpPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasieHue ciry4aitHOro 1 bubnnorexa [IOK
JKCIIEPUMEHTA B BUJIE IEpEBa https://m.edsoo.1u/863f3f20
I1 606 .
| Pomsran ctoouens 1 Bumorea 10
pell A ) https://m.edsoo.ru/863f4128
OnucarenpHas CTaATUCTUKA
bu6mmoreka [IOK
33 Iosropenne, 0bodmenue. I'pagr ! https://m.edsoo.ru/863f4312
KonTponbHas pabota no temam
34 "Cny4daiinbie cOObITHS. BeposSTHOCTS. 1
I'pacnr"
OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f2f8a

9 KUIIACC

KoJsn4yecTBo yacoB Jara DJIeKTPOHHbIE
uudposeie
Nem/m | Tema ypora Bcero KoﬁﬂTpO-’"’H“e HpﬁaKT“q“K“e gque}m oGpa3oBarejbHbIe
padoThI padoThI pecype
1 [IpencraBnenue gaHHBIX 1 bubmiorexa LLOK
el ! https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmorexa HOK
https://m.edsoo.ru/863f47ca
3 Onepanuu HajJ COOBITHUSIMU 1
4 HeszaBucumocTts coOBITHI 1
5 Komb6unaropHoe npaBuio 1 bub6nuorexa LIOK
YMHOXEHHUS https://m.edsoo.ru/863f4e16
6 IIepecranoBku. daxkropuai. } 1 bubnnorexa [IOK
CoueTaHusi ¥ YUCIIO COUYECTAaHUHN https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
/ Tpeyromsruk Hackais ! https://m.edsoo.1u/863f5014
[IpakTuueckas padora
3 "Brluncienue BepoATHOCTEN C 1 1 bubnmoreka [JOK
UCTIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edso0o.ru/863£5208
GYHKIMI 5JEKTPOHHBIX Ta0IuIT"
['eomeTpuyeckast BEpOSTHOCTb.
9 Cry4aifHbIi BHIOOp TOUKH U3 1 bubnuoreka [IOK
burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 JYTH OKPY’KHOCTH
I'eomeTpuyeckas BEpOSTHOCTb.
10 CrnyualiHblii BEIOOP TOUKH U3 1 bubnmorexa [JOK
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo0.ru/863f5a50
U3 IYT'H OKPY’KHOCTH
1 I'eomeTpuueckas BEpOATHOCTb. 1 bubmmoreka [IOK

CayualiHblil BIOOD TOUKH U3

https://m.edsoo.ru/863f5bfe



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 OYT'H OKPY’KHOCTH

I'eomeTpuueckast BEpOATHOCTb.
Cry4aifHbIi BBIOOpP TOYKH U3

bu6mmoreka [JOK

12 Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5¢10
W3 IyTH OKPYKHOCTH
UcnpiTanue. Ycnex u Heyaya.

13 Cepus ucnbITaHUM 10 IEPBOTO bubmorexa HOK
yeriexa https://m.edso00.1u/86316162
UcnpiTanue. Ycnex u Heyaya.

14 Cepus ucnbITaHUM 10 IEPBOTO bubmorexa HOK
yeriexa https://m.edso00.1u/86316356
UcnpiTanue. Ycnex u Heyaaya.

15 Cepus ucnbITaHUM 10 IEPBOTO
ycrexa
Ucnerranust beprymny.

16 BepositTHOCTH COOBITHI B cepun Bubmiorexa LHOK
serbITanuit Bepry https://m.edsoo0.ru/863164d2
Hcnbiranus bepnysu.

17 BepositHocT coObITHH B cepun bubmorexa LIOK
By — https://m.edso0o0.ru/863f6680

13 [Tpaktuueckas pabora "HcnbiTanus bubnuoreka [IOK
bepnymn" https://m.edso0.ru/863f67de

19 Cry4daitHast BeJTMUMHA U bubnuoreka [IOK
pacIpeeeHHe BEPOSITHOCTEN https://m.edsoo.ru/863f6b44

20 MaremaTH4eCKOE OKHAAHKUE U Bbu6morexa [JOK
JUCIIEPCHS] CITyYalHOM BEIMYHHBI https://m.edsoo.ru/863f6da6
[Ipumepsl MaTeMaTHYECKOTrO

21 0KUJaHUA KaK TEOPETHYECKOTO Bubmiorexa IJOK

https://m.edsoo.ru/863{6f86
CPETHET0 3HAYEHUS BETMIUHBI
22 [TousTre o 3aKoHE OOJIBIINX YUCEI Bubmiorexa IJOK

https://m.edsoo.ru/863f72c4



https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10

N3MepeHne BeposTHOCTEN C

bubmuoreka [{OK

23 IIOMOIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [IpumeHneHne 3aKkoHa OOIBIINX bubnuoreka [JOK
qucel https://m.edsoo.ru/863f7116
75 O06o00menue, cucTeMaTHu3amus bubmuoreka [JOK
3HaHuii. [IpencraBieHne TaHHBIX https://m.edsoo.ru/863f783¢c
26 O0001menue, cucTeMaTH3aLMs
3Hannii. OnucarenpHas CTATUCTHKA
O060011IeH1E, CUCTEMATU3AIIHS
27 3HaHI/II§ IT e’ CTaBJIEHHE Ia-,[HHBIX Bubmiorexa LIOK
LA A ’ https://m.eds00.ru/863f893a
OmucarenbHas CTaTUCTHKA
O060011IeH1E, CUCTEMATU3AIIHS
28 3HaHI/II§ Be ’OSITHOCTB cI tIIlaﬁHoro bubnmorexa LIOK
- 2eP y https://m.edsoo.ru/863f7a4e
coOBITUS
O0001Ienne, CUCTEMATH3aLIMS
29 3HaHU. BeposSTHOCTH ciry4ailHOTO bubnuoreka [IOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7¢9c¢
KOMOMHATOPUKH
O0001enne, cucTeMaTA3aLMs
30 3HaHI/1H”I; DJIEMEHTBI : bubmorexa LOK
) https://m.edsoo.ru/863f7e54
KOMOMHATOPUKH
O06006111eH1E, CHCTEMATH3AIIHS
31 3HaHUU. DJIEMEHTHI bubnmoreka [JOK
KoMOuHaTopuku. CiydaiiHble https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacTipeieIeHUS
O0001Ienne, cUCTEMaTH3aLIMUS
32 3HaHI/II; Cn ’qaﬁHBIG BGJ‘II/ILII-II/IHI)I u Bubmiorexa LHOK
Y https://m.edsoo.ru/863f861a
pacupeeseHus
bu6mmoreka [JOK
33 Hrorosast KoHTpoOJIbHAS paboTa hits:/m.edsoo.rw/863£8b56
34 O0001enne, cUCTEMaTH3ALMS

3HAHUN



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7652
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon "
DOBEDSIEMOr0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
posep o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
UuraTth nHGOpMAIINIO, TIPEACTABICHHYIO B TAOJIMIIAX, HA AUArpaMMax,
5.1 NpEJICTaBIsITh JaHHbIE B BHAE TaONWIl, CTPOUTH JHUATPAMMEBI
(cTonbukoBbIe (CTOIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
- OnuceiBaTh W HHTEPIPETUPOBATH PEAIbHBIC UHCIOBBIE JTaHHBIC,
Ipe/ICTaBICHHbIE B Ta0IMIIAaX, HA JUarpaMmax, rpapukax
Ucnonw3zoBath JUTSt OnuUCcaHus JAHHBIX CTaTUCTUYECKHUE
53 XapaKTepUCTHKH: CpeaHee apuPMeTHIecKoe, MelnaHa, Hanoobliee U
HauMMEHbIIIee 3HAYCHHUsI, pa3Max
HNmets npencraBieHre o Cry4yaiiHOM M3MEHUMBOCTU Ha MpUMeEpax LieH,
54 GU3NYECKUX  BENUYHMH, aHTPOTIOMETPHUYECKUX  JIAaHHBIX, HMETh
MIPEJCTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH
8 KIIACC
Kon .
HDOBEDSEMOL0 IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
poBep o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara
5 BepoAaTHOCTh M CTaTUCTUKA
W3Bnekath U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEIACTABICHHYIO B
5.1 BUJIC TaONHIl, AUarpaMm, TpaduKOB, TMPEJCTABIATH JAHHBIC B BHJIC
TabnuIl, 1uarpamMm, rpaduKkoB
OnuceiBaTh JaHHBIE C TIOMOLIBIO CTAaTUCTHYECKUX IOKa3aTeNIeu:
5.2 CpEHUX 3HAYEHUM U Mep pacceuBaHus (pa3Max, AUCIEPCUS U
CTaHJapPTHOE OTKJIOHCHHE)
53 Haxoauth 4acTOTHl YMCIIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIL, B TOM
YHCIIe 10 pe3yIbTaTaM U3MEepeHH U HaOII0IeHHH




5.4

Haxonutb BEpOATHOCTH CIy4YyaWHBIX COOBITHMM B OMBITAX, 3HaA
BEPOSATHOCTH JJIEMEHTAPHBIX COOBITHUI, B TOM YHCJIE€ B OMNBITAX C

PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITUSIMHA

5.5

Hcnonws3oBath  rpaduyeckue  MOJEIH: JIEPEBO CIIy4aitHOTO

OKCIICPUMCHTA, IUarpaMMbl Bﬁnepa, YHUCJIO0Bas npssMas

5.6

OHepI/IpOBaTB INOHATHUAMU. MHOXCCTBO, INOJMHOXCCTBO, BBIIIOJIHATH
onecpannuu Hazg MHOKECTBaMHM: O6’I>GI[I/IHGHI/IC, MepeccUcHuce,
JOIMOJHCHHUC,; IICPCUHUCIIATD 9JICMCHTBI MHOXKCCTB, IIPUMCHATDH CBOMCTBA

MHOXCECTB

5.7

Hcnonws3zoBath rpaduueckoe MPEACTABICHHE MHOXECTB U CBs3EH
MEXy HUMH JUIsl OTUCAHMsSI TPOLIECCOB U SIBJICHUN, B TOM YHCIIE TpU

pelIeHNH 3a1a4 U3 IPYTHX YIeOHBIX ITPEIMETOB U KYPCOB

9 KVIACC

Kon
NMpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

5

BCPOHTHOCTB U CTaTUCTHKA

5.1

W3BnekaTh W mpeoOpa3oBbIBaTh MH(POPMALUIO, IMPEICTABICHHYIO B
pa3MYHBIX HWCTOYHHMKAX B BHIE TaONWI, IUarpamMm, TpaguKoB,

MPEICTABISITH TaHHBIC B BUJIE TAOJIHII, TUarpamMm, rpadukoB

52

Pemate 3agaun OpTraHNU30BaHHbBIM nepe6op0M BAapHUaHTOB, a4 TAKXKC C

HUCIIOJIB30BaHUCM KOMGI/IHaTOpHBIX MmpaBuJ U MCTOAOB

53

Hcnonw3oBaTk  omucaTelIbHBIC XApPaKTCPUCTUKU  TJId  MAaCCHUBOB
YUCIIOBBIX JdHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHUSA W MCPHBI

pacccruBaHuA

5.4

HaXOI[I/ITB YacTOTHl 3HAYEHHWM M YaCTOTHI CO6BITI/I$I, B TOM 4YHCIIC

MOJIB3YSICh PE3yJIbTaTaAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOI0ICHU

5.5

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUI B M3YYEHHBIX OIBITAX, B
TOM 4YHCJIIE B ONbITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU
COOBITUSIMM, B CEpUSAX HCIBITAHUN J0 TMEPBOTO YCIeXa, B CEpHUAX

WCIIbITaHUN bepHymn

5.6

Nmeth MMPpEaACTaBJICHHUE O cnyqaﬁHoﬁ BCJIMYHUHC U O pacHpCACICHUN




BEPOATHOCTEMN

5.7

Hwmets mpezacTaBieHrne O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CIyYalHOM W3MEHYMBOCTM M O POJIU 3aKOHA

OO0JIBIIKX YKCEN B IPUPOJE U OOIIECTBE




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBneHre NaHHBIX B BUAE TAOIHIl, quarpamm, rpadukoB. 3aroHEHHE
Ta0JIML, YTEHHWE U TOCTPOEHHUE AuarpaMMm (CTOJOMKOBBIX (CTONOUYATHIX) W
5.1 KpyroBbix). UYUreHue rpauKOB peaJbHBIX HpoleccoB. M3BieueHue
nHpopMalMu M3 AUarpaMMm U TaOJIML, HCIOJIb30BaHWE M HMHTEpIpeTanus
JAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeqHee apuMeTHUecKoe, MeauaHa, pa3max,
5.2 HauOoJIbIlIee U HAMMEHbIIEE 3HaYCHHUs] HabOopa YUCIOBBIX JaHHBIX. [Ipumepbl
CIIy4yallHOM U3MEHUYUBOCTHU
CrnydaifHpI DKCIIEpUMEHT (OMBIT) M CIy4aiiHoe coObITHe. BeposTHOCTh M
53 yacToTa. Poib MaloBEpOATHBIX M IPAKTUYECKH JTOCTOBEPHBIX COOBITUH B
npupojie u B odniectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepuinHbl. Yuciao pédbep um cymmapHas
54 creneHb BepiuH. Ilpeacrasnenue o cBszHocty rpada. Llenu u muxiel. [lytu
' B Trpadax. OOxom rpada (dinepoB myTh). llpencraBmenue 00
OpHEeHTUpPOBaHHOM rpade. Pemenne 3agau ¢ momopko rpagos
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUE TAaOIUL, TUarpaMM, rpaukoB
55 MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu Hax
' MHO’K€CTBaMU: 00BbEANHEHNE, [IEPECECUECHUE, T0IIOJTHEHUE
53 CaoiicTBa onepaluii HaJ, MHOKECTBAMU: NIEPEMECTUTEIBHOE, COUETATEIIbHOE,
' pacrpenenTeabHOE, BKIOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB Ui ONMUCAHUS
' peaJIbHBIX IIPOLIECCOB U BJICHUM, IIPU PELICHUU 3a]1a4.
5.5 N3mepeHne paccenBaHus JaHHBIX. J(Mcnepcuss M CTaHIAPTHOE OTKJIOHEHHUE




YHCJIOBBIX HA0OpOB. J[narpamMmMa paccenBaHus
DneMeHTapHble COOBITUA CciaydaiiHOro ombiTa. CiydaifHble COOBITHS.
56 BepositHocTH  cOObITHIA. ONBITBI ¢ PAaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
' coObiTuaMU. CrydaiiHblii  BpIOOp. CBsI3b MEXIY MaJOBEPOSTHBIMU U
MPAaKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa JEpeBbEB: E€AMHCTBEHHOCTb IIYTH, CYILIECTBOBaHHE
5.7 BHUCAYEH BEPIIMHBI, CBA3b MEXK/Y YUCIOM BEpIIUH U unuciaoM péodep. [IpaBumo
yMHOXeHUs. Pemenue 3aau ¢ momoipto rpados
[IpotuBononoxHusle coObiTHsA. Jumarpamma Diinepa. OObenuHeHHEe U
5.8 nepeceueHue coObiTuil. HecoBmecTHble coObITHS. DOpMmysna CIOXKEHUS
BEPOATHOCTEM
5.9 YcnoBHas BepoaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucumbie coObITHS
IIpencraBnenne 5SKcnepuMeHTa B BuUAE JAcpeBa. Pemenue 3agau  Ha
5.10 HAaxO0JICHUE BEPOSATHOCTEN C MOMOLIBIO JIEPEBa CIYyYaHHOTO HKCIIEPUMEHTA,
auarpamm Ousepa
9 KIIACC
Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHue AaHHBIX B BUJIE TaOJIUII, [Uarpamm, rpadukoB, HHTEpIpeTaLus
5.1 JaHHBIX. YTeHHne M mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peabHBIM
JTAaHHBIM
5.2 [lepectanoBKkYU U pakTOpUa
53 CoueTaHus ¥ YHCIIO COUYETAHUN
5.4 Tpeyronbuuk Ilackans. Pemenue 3aay ¢ HCOIb30BaHUEM KOMOMHATOPUKHI
ss ['eomerpudeckas BeposATHOCTh. CiydaliHBIH BBIOOP TOUYKM W3 (UTYpHl Ha
. IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU
5.6 Wcneiranue. Ycenex u Heyaauda. Cepust HCIIBITAHUN A0 IEPBOIO ycrexa
57 Cepus wucneiTanuii bepnymnn. BeposiTHocTH cOoOBITHH B CepUHM HCTIBITAHUIN
' bepuymnnn
5.8 CrydaiiHas BeJIMUYMHA U pacIpeielIeHHe BEpOATHOCTEN
59 Maremaruueckoe oxugaHue u - gucnepcus. I[lpumepsl MaTeMaTHYECKOIo
‘ OKUJaHUSI KaK TEOPETUUECKOI0 CPETHETO 3HAUECHHS BETUUHHBI




5.10

MaremaTuyeckoe OXUJAHUE€ W JUCHEPCHUS] CIy4alHOM BEJIWYMHBI «YUCIIO

YCIEXOB B CEpUU UCTbITaHUN bepHynnn»

5.11

[Tonsatne o 3akoHe OONBIIUX YHUCEN. V3MepeHHe BEpOSTHOCTEH C IMOMOIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YKMCE B IPUPOJIE U 00IIEeCTBE

MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/bTaTaM
0CBOEHHUS OCHOBHOII 00pa3oBaTe/ILHOI MPOrPaMMbl OCHOBHOTI'Q
0o01mero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
olnepanyy HaJ MHOXECTBAaMH; YMEHHE OIEpPUPOBATh IMOHITHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LMK, NPUMEHATh UX MPU PEIICHUU
3aa4; YMEHHE HCIIONIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL ONTUCAHUSI peajbHBIX MPOILIECCOB U SBJICHUM, MPH pELICHUH 3a/1a4y

U3 IPYruX y4eOHBIX NPEeIMETOB

YMmenue ONCpUPOBATh MOHATHUAMU: OIPCACICHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTejIbCTBO, YMCHHUEC pacClio3HaBaTb MHCTHHHBIC U  JIOKHBIC
BBICKA3bIBAHUS, MPUBOAUTL HNPHUMEPBI U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HATYPAIBHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JICJIMMOCTh HATYpPaJbHBIX YHCEN, TPU3HAKH
NEIUMOCTH, IIEJI0€ YHUCIIO, MOIYJh 4YHClia, OOBIKHOBEHHAs Ipo0b U
JeCATHYHAs JIpoOb, CTAHIAPTHBIN BHUJ YHCIA, PAIMOHAILHOE YHUCIIO,
UppaAIMOHATIFHOE YHCIIO, apUPMETHUYECKH KBaJpaTHBIH KOPEHb;
YMECHHE BBIIIOJIHATH JCHCTBHSL C  YWCIAMH, CpaBHUBATbH |
yIOPSIOYMBATh 4YKCIA, MPEACTABISATh YHUCIA HAa KOOPAMHATHOMN
NpsIMOM, OKPYIJISITh YHCIIA; YMEHHUE JIelNaTh NPHUKHAKY M OICHKY

pe3yibTaTra BBIUMCIICHHI

YMeHue omnepupoBaTh MOHATHSIMHU: CTENEHb C LENBIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOUWICH, airedpanyeckas

Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEHU




0oJbllle €IMHHULBI; YMEHHE BBINOJIHATH pacu€rbl Mo Qopmyram,
npeoOpa3oBaHusl LETbIX, JAPOOHO-PAIIMOHATIBHBIX BBIPAXKEHUH U
BBIPOKEHUN C KOPHSMHU, Pa3jI0KEHHE MHOTOYICHAa Ha MHOXUTEIH, B
TOM 4HCII€ C UCHOJIb30BaHUEM (OpPMYT pa3HOCTH KBAJpaToB U

KBaJpara CyMMbI U pa3HOCTHU

YMeHue onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJTHOM IEpPEeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
NEPEMEHHOM; YMEHUE pelllaTh JMHEWHbIE M KBaJApaTHbIE YpaBHEHMUS,
JIPOOHO-PALIMOHABHBIE YPABHEHHUS C OJHOW IEPEMEHHOM, CHCTEMbI
JBYX JINHEHHBIX YPABHEHWMH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOUN
IEpPEMEHHOM, B TOM YHCIIE NPHU PELICHUH 33a/1a4 U3 JIPYTUX MPEeIMETOB
M TPaKTUYECKUX 3aJay; YMEHHE HCIOJb30BaTh KOOPIAMHATHYIO
OpsSAMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh AJISI M300pa’ke€HHsl perIeHui

YPAaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMU: (QYHKIUS, TpaduK GYHKLIUHU, HYITH
byHKIMH, HPOMEXYTKH 3HAKOIIOCTOSHCTBA, POMEXKYTKH
BO3pacTaHus, YOBbIBaHUS, HaumOoJblllee W HaMMEHbIIEe 3HAYEHUS
byHKINY; yMEHHE OTIepPUPOBATH TIOHSTHSIMH: npsiMast
IPOMOPIMOHATBHOCTD, JIMHEHHAS (QYHKIMSA, KBaapaTHuHas (YHKIUS,
oOpaTHasi TPOMOPLUMOHATBHOCTh, Mapaboia, rumepbosa; yMeHue
CcTpouTh rpaduku GyHKIIHHA, UCTIOIB30BaTh TPA(UKH IS OTIPEACIICHIS
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELICHUs 3a]ad U3 JIPYTHX
yU4eOHBIX TIPEJMETOB W peallbHOW JKW3HW; YMEHHE BBIpaXkaTh

(bOpMynaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMenue OIIEpUPOBATH MIOHATUSAMH: IIOCJIEI0BATEIBLHOCTD,
apudmernyeckas U reoMeTpuueckass  NPOrpecCUu;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (OPMYINBI CYyMMBI U
oOuiero 4jaeHa MpU PELIeHUH 3a7ad, B TOM YHUCIE 3a4ad U3 JPYrux

y4eOHBIX MPEAMETOB U peaJIbHON KUZHU

YMeHnue pemarh 3a7aud pa3HbIX TUIOB (B TOM YHKCJE HA MPOIEHTHI,
IO ¥ 4YacTH, IBWKCHHE, PadOTy, IIEHy TOBAapOB MU CTOMMOCTH
MOKYTIOK U YCIIYT, HaJIOTH, 33/1a4¥ U3 00JIaCTH yNpaBICHUsI IUYHBIMU U
ceMeiiHpIMM  (UHAHCAMH); yMEHHE  COCTaBIISATh  BBIPAXKCHUS,
ypaBHEHHUsI, HEPABEHCTBA U CHUCTEMBl TIO0 YCJIOBHIO 3aJlayH,

HCCJICAO0BATH IOJYUYCHHOC PCHICHUC W OLICHUBATH HpaB,Z[OHOI[O6HOCTB




MOJIyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (QUrypa, TOUKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PAaBHOCTOPOHHMM TPEYTOJBHUKH, NPSIMOYTOJIBHBIA TpPEYTrOJbHUK,
MenuaHa, OMCCEKTpUCAa M BBICOTAa TPEYTOJIbHUKA, YETHIPEXYTOJIBHHUK,
napajienorpaMM, pomO, TNpsSIMOYTOJbHHMK, KBAJApaT, Tparenus;
OKPY’>KHOCTb, KpyTI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue peuiatb 3ajadd, B TOM YHCIE M3 TOBCEIHEBHOU
JKU3HHM, Ha HAXOXXICHUE NEOMETPUYECKUX BEIHMYUH C NPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUryp U (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTroJIbHUKOB; MapaIeIbHOCTh M MEPHEHIUKYISPHOCTh TMPSMBIX,
yroJI MEXAY HpSIMBbIMU, NEPIEHIUKYJApP, HAKJIOHHAs, NPOECKLU,
nojobue Guryp, nogo0HbIE TPEYTOIbHUKN, CHMMETPUSI OTHOCUTEIBHO
TOYKH M TPSAMON; YMEHHE pPacHoO3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nojobue ¢Guryp, napamiesIbHOCTh U MEPIEeHANKYISIPHOCTD MPSIMBIX B

OKpY’KalolieM MUpe

11

YMeHue onepupoBaTh INOHATHAMH: JUIMHA, PACCTOSHUE, YIoJl
(BemuuMHA yTia, CHHYC W KOCHHYC YIJIa TPEYroJIbHUKA), IUIOIIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY KAIOLIEM
MHUpe; YMEHHE NpPUMEHATh (OpMyJbl TNEepUMETpa U IJIOLIAIU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPY>KHOCTH U IUIOIIAIM Kpyra, o0bema
IPSMOYTOJIBHOTO NapaJuIeIeNUNea; yMEHHE INPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHHS  JIs

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (O1ENGET

12

Ymenue wuzo0pakaTh IUIOCKME (uUrypsl ¥ HMX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (UTYphI OT PYKH, C TOMOINBIO YEePTEKHBIX
UHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHune  onepupoBarh  MOHATHSAMHU:  IPSIMOYTIOJIBHAs — CHCTEMa
KOOpIMHAT; KOOpPAUHATBI TOYKH, BEKTOP, CyMMa BEKTODOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE IIPOU3BEACHHUE BEKTOPOB;
YMEHHUE HCIO0JIb30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS

JAHHBIX M pEUICHMs 3aJad, B TOM 4HCIE M3 JAPYTHMX Y4eOHBIX




MPEIMETOB U PEAIbHOM JKM3HU

14

YMeHue OonepupoBaTh IOHATHSAMHU: CTOJIOMKOBBIE M  KPYTOBBIC
auarpamMmbl,  TaOmuUIBL, cpeaHee  apudMeTHYEecKoe, MeAHaHa,
HauOobIllee M HAaWMEHBIICe 3HAUCHUS, pa3Max YHCIOBOTO Habopa;
yMEHHE  U3BIEKaTh, HHTEPHPETUPOBATH M  MPeoOpa3OBLIBAThH
UHPOPMAITMIO, TPEJACTABICHHYID B TaONHWIIAX W HA JHarpaMMax,
OTPaKAIOIIYI0 CBOWMCTBA M XapPaKTEPUCTUKU PEaNbHBIX MPOIECCOB H
SBJICHUW; yMEHHE pacro3HaBaTh W3MEHYHBBIC BEIUYHUHBI B

OKpY’KalolieM MUpe

15

YMeHHne omnepupoBaTh TMOHATHSIMH: CIyYalHBIA OMBIT (CITy4alHBIN
9KCHEPUMEHT), JJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIM HCXOJ)
CIIy4alHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOSTHOCTU CIy4alHBIX COOBITUH B OMbBITaX C
PaBHOBO3MOKHBIMHM DJIEMEHTAapHBIMU COOBITHSIMH; YMEHHE pellaTh
3a/ladyll METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAaHUEM
IpaBWJa YMHOXKEHHUS; YMEHHUE OIICHMBAThb BEPOATHOCTH peabHBIX
COOBITUI M SIBJICHUN, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpYKAIOIIEeM MHPE W B JKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ETO POJIBIO B MACCOBLIX SABJICHHUAX

16

YMmenue BBI6I/IpaTB MOAXO SN I/IBy‘-IeHHHﬁ METOA MJIs1 PCHICHUSA
3ala4yv, HNPHUBOJUTL HNPUMEPLI MATECMATHYCCKHUX SaKOHOMCpHOCTef/'I B
MMpUpOAC 1 XU3HH, PACIIO3HABATH IMPOABJICHUC 3aKOHOB MATCMATUKU B
HCKYCCTBC, ONUCBIBATL OTACIBLHBIC  BBIAAOIIHUCCA  PC3YJIbTATHI,
INOJIYYCHHBIC B XOJAC pa3BUTHUA MATCMAaTUKHW KaK HAayKW, IIPUBOJUTH
IMPUMCPLI MATCMATUYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMHPHON UCTOpUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31€MEHT COACPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YNCEN

- OObIKHOBEHHBIE M JI€CATUYHbIE  ApOOM,  MPOLEHThl, OECKOHEUHbIE
. MIePUOINUECKHUE TPOOH

13 Panonanbhple  yncna. Apu(MeTHYEeCKHe ONepaldd C  palUdOHAIbHBIMU
' quclIaMu

14 JleiicTButenbHble unciaa. Apu@MeTHYecKue OIepaluud C JeHCTBUTEIbHBIMU
. quclIaMu

s [TpubnukEHHBIE BBHIYMCICHUS, TpaBWIA OKPYIJICHHS, NPUKHUIKA U OLIEHKa
' pe3yJibTaTa BBIYUCICHUN

2 Anrebpanyeckue BbIpaXXeHUS

2.1 BbykBeHHBIE BhIpaKEHMS (BBIPAKEHUSI C IEPEMEHHBIMHU)

55 Crenenp ¢ uenbiM nokazaresneM. CTeNeHb € palMOHAJIbHBIM I1OKA3aTEJIEM.
. CBoiicTBa cTeneHu

23 MHorousneHs!

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuii KOpEHb HaTypaJIbHON CTEIICHU. Jencreus c
. apu(pMeTHYeCKUMU KOPHSIMHU HaTYpaJIbHOM CTETIEHU
3 VYpaBHEHMS U HEPABEHCTBA

31 Llenbie u npoOHO-panMoHaNbHBIE ypaBHEHUs. CHUCTEMBI M COBOKYIHOCTH
' YpaBHEHUU

35 Ilenble u ApoOGHO-panyoHaNbHBIE HepaBeHCTBA. CHUCTEMBbl M COBOKYIHOCTH
. HEPABEHCTB

33 Pemenne TekcToBBIX 3a7a4

4 YucnoBsle nOCaeA0BaTEIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCTIEA0BATEIHHOCTEN

4.2 Apudmernueckass u  reoMmerpuyeckas mnporpeccur. Dopmyna  CI0XKHBIX




IIPOLIEHTOB

5 OyHKIMU
Oyukmust, cmnocobbl 3amanus  pynkmuu. I'padux  pysknmm.  OOGmacte
olpesesieHus] U MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [pomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMA. MaKCHUMyMBbI H
MUHUMYMBbl QyHKIuu. HaunOonblliee W HauMeHblliee 3HaueHUE (DYHKIUU Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMOM U IIITIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpyY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpUYeCKUX BEJTMYUH
7.6 BexTopsl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 YYEHUKA

1. Marematuka. Aunrebpa: 7 «kmacc: bazoBbeiii  ypoBeHb; mon penakmuenn C.A.
TensikoBckoro.-Mocksa: [Ipocemenune, 2024.

2. Maremaruka. Anrebpa: 8 wiacc: ba3oBeiii  ypoBenp, mox pemakmueirr C.A.
TensixkoBckoro.-Mocksa: [Ipocsemenue, 2025.

3. Marematuka. ['eomerpus: 7-9 xmaccel: 6a30BbIif ypoBeHb: yueOnuk/.C. AtanacsH, O.B.
Bbyrty3os, C.b. Kagomuies, O.1". [1o3nsik, M1.1. FOauna.- Mocksa: [Ipocsemenue, 2024

4. Marematnka. BeposaTHocTh U cTaTHCTHKA. 7-9 Kacchl: 0a30BbIH YPOBEHB: Y4eOHUK: B 2
gactax/ W.P. Beicoukuit, W.B. Smenko; mnox.pen. WN.B. Smenko.- Mockaa:
ITpocemenue, 2023

METOAUYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. Aunrebpa. 7 kiacc: qunakrudeckue mMatepuansl: 7 kinacce/ JLU. 3BaBuu, C.b. CyBopoBa.-M.:
[Ipoceemenue, 2024

2. Aurebpa. 8 xiacc: muaaktuaeckue Matepuansl: 8§ kimace/ JI.W. 3easuy, C.b. CyBopoBa.-M.:
[Ipoceemenue, 2024

3. Teomerpus: 7 Kiacc: TUIAKTHICCKUE MaTEPHAITBI 110 TeoMeTpuH K yueOHuky JI.C.

AranacsiHa u ip./ H.b. MenbaukoBa, I'.A. 3axapoBa;- M.:M3narenbcTBo «DK3ameny, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/ - Poccuiickas 3JeKTpOHHas IIKOJIA
"] http://school-collection.edu.ru — konnekuus 00pa3zoBaTeNbHBIX PECYPCOB;
"] InternetUrok.ru - Busieo ypoku;
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